Supplementary Table 5. Regression coefficients and baseline function parameters for all prediction models (FS0/FS1/FS2) in the discovery cohort.
Panel A. 90-day ACLF
	Variable
	β
	SE
	Estimate (95% CI)
	P value

	
	(log sHR)
	
	sHR (95% CI)
	

	FS0: MELD
	
	
	
	

	MELD score
	0.0675
	0.0116
	1.070 (1.046–1.094)
	<0.001

	Age, years
	−0.0079
	0.0077
	0.992 (0.977–1.007)
	0.303

	Female sex
	−0.0330
	0.1853
	0.968 (0.673–1.391)
	0.859

	Infection at admission
	0.2203
	0.1910
	1.246 (0.857–1.812)
	0.249

	Baseline CIF₀(90d)
	0.114052
	
	
	

	FS0: CLIF-C AD
	
	
	
	

	CLIF-C AD score
	0.0418
	0.0078
	1.043 (1.027–1.059)
	<0.001

	Age, years
	−0.0217
	0.0078
	0.979 (0.964–0.994)
	0.006

	Female sex
	0.0491
	0.1848
	1.050 (0.731–1.509)
	0.791

	Infection at admission
	0.2996
	0.1887
	1.349 (0.932–1.953)
	0.112

	Baseline CIF₀(90d)
	0.115631
	
	
	

	FS1: Dimensions
	
	
	
	

	Storm score*
	0.3722
	0.2000
	1.451 (0.980–2.147)
	0.063

	Paralysis score*
	0.8197
	0.3003
	2.270 (1.260–4.089)
	0.006

	Reserve-depletion score*
	0.2901
	0.1181
	1.337 (1.060–1.685)
	0.014

	Age, years
	−0.0107
	0.0075
	0.989 (0.975–1.004)
	0.157

	Female sex
	0.0112
	0.1851
	1.011 (0.704–1.453)
	0.952

	Infection at admission
	0.2523
	0.1901
	1.287 (0.887–1.868)
	0.185

	Baseline CIF₀(90d)
	0.338726
	
	
	

	FS2: MELD + Dimensions
	
	
	
	

	MELD score
	0.0322
	0.0139
	1.033 (1.005–1.061)
	0.020

	Storm score*
	0.2497
	0.2070
	1.284 (0.856–1.926)
	0.228

	Paralysis score*
	0.7636
	0.2983
	2.146 (1.196–3.851)
	0.010

	Reserve-depletion score*
	0.2026
	0.1228
	1.225 (0.963–1.558)
	0.099

	Age, years
	−0.0089
	0.0076
	0.991 (0.977–1.006)
	0.243

	Female sex
	−0.0288
	0.1860
	0.972 (0.675–1.399)
	0.877

	Infection at admission
	0.2040
	0.1924
	1.226 (0.841–1.788)
	0.289

	Baseline CIF₀(90d)
	0.198663
	
	
	

	FS2: CLIF-C AD + Dimensions
	
	
	
	

	CLIF-C AD score
	0.0125
	0.0110
	1.013 (0.991–1.035)
	0.256

	Storm score*
	0.2219
	0.2391
	1.248 (0.781–1.995)
	0.353

	Paralysis score*
	0.8047
	0.2995
	2.236 (1.243–4.022)
	0.007

	Reserve-depletion score*
	0.2553
	0.1217
	1.291 (1.017–1.638)
	0.036

	Age, years
	−0.0141
	0.0081
	0.986 (0.971–1.002)
	0.083

	Female sex
	0.0101
	0.1851
	1.010 (0.703–1.452)
	0.956

	Infection at admission
	0.2355
	0.1913
	1.265 (0.870–1.841)
	0.218

	Baseline CIF₀(90d)
	0.250578
	
	
	


Panel B. 28-day ACLF
	Variable
	β
	SE
	Estimate (95% CI)
	P value

	
	(log sHR)
	
	sHR (95% CI)
	

	FS0: MELD
	
	
	
	

	MELD score
	0.0646
	0.0121
	1.067 (1.042–1.092)
	<0.001

	Age, years
	−0.0111
	0.0080
	0.989 (0.974–1.005)
	0.164

	Female sex
	−0.1315
	0.1951
	0.877 (0.598–1.285)
	0.500

	Infection at admission
	0.1671
	0.2007
	1.182 (0.798–1.751)
	0.405

	Baseline CIF₀(28d)
	0.136158
	
	
	

	FS0: CLIF-C AD
	
	
	
	

	CLIF-C AD score
	0.0397
	0.0081
	1.040 (1.024–1.057)
	<0.001

	Age, years
	−0.0241
	0.0082
	0.976 (0.961–0.992)
	0.003

	Female sex
	−0.0529
	0.1945
	0.948 (0.648–1.388)
	0.786

	Infection at admission
	0.2453
	0.1982
	1.278 (0.867–1.885)
	0.216

	Baseline CIF₀(28d)
	0.138382
	
	
	

	FS1: Dimensions
	
	
	
	

	Storm score*
	0.3579
	0.2089
	1.430 (0.950–2.154)
	0.087

	Paralysis score*
	0.7265
	0.3093
	2.068 (1.128–3.791)
	0.019

	Reserve-depletion score*
	0.2900
	0.1228
	1.336 (1.051–1.700)
	0.018

	Age, years
	−0.0134
	0.0079
	0.987 (0.972–1.002)
	0.090

	Female sex
	−0.0836
	0.1947
	0.920 (0.628–1.347)
	0.668

	Infection at admission
	0.2007
	0.1995
	1.222 (0.827–1.807)
	0.314

	Baseline CIF₀(28d)
	0.372535
	
	
	

	FS2: MELD + Dimensions
	
	
	
	

	MELD score
	0.0314
	0.0145
	1.032 (1.003–1.062)
	0.030

	Storm score*
	0.2402
	0.2157
	1.272 (0.833–1.941)
	0.265

	Paralysis score*
	0.6714
	0.3072
	1.957 (1.072–3.573)
	0.029

	Reserve-depletion score*
	0.2051
	0.1277
	1.228 (0.956–1.577)
	0.108

	Age, years
	−0.0118
	0.0079
	0.988 (0.973–1.004)
	0.135

	Female sex
	−0.1240
	0.1957
	0.883 (0.602–1.296)
	0.526

	Infection at admission
	0.1514
	0.2021
	1.163 (0.783–1.729)
	0.454

	Baseline CIF₀(28d)
	0.226376
	
	
	

	FS2: CLIF-C AD + Dimensions
	
	
	
	

	CLIF-C AD score
	0.0124
	0.0115
	1.012 (0.990–1.035)
	0.280

	Storm score*
	0.2090
	0.2494
	1.232 (0.756–2.009)
	0.402

	Paralysis score*
	0.7123
	0.3083
	2.039 (1.114–3.731)
	0.021

	Reserve-depletion score*
	0.2563
	0.1263
	1.292 (1.009–1.655)
	0.042

	Age, years
	−0.0168
	0.0085
	0.983 (0.967–1.000)
	0.047

	Female sex
	−0.0855
	0.1947
	0.918 (0.627–1.345)
	0.661

	Infection at admission
	0.1836
	0.2008
	1.202 (0.811–1.781)
	0.360

	Baseline CIF₀(28d)
	0.279229
	
	
	


Panel C. 90-day mortality
	Variable
	β
	SE
	Estimate (95% CI)
	P value

	
	(log HR)
	
	HR (95% CI)
	

	FS0: MELD
	
	
	
	

	MELD score
	0.0998
	0.0137
	1.105 (1.076–1.135)
	<0.001

	Age, years
	−0.0022
	0.0094
	0.998 (0.980–1.016)
	0.814

	Female sex
	0.0232
	0.2241
	1.023 (0.660–1.588)
	0.918

	Infection at admission
	0.4816
	0.2263
	1.619 (1.039–2.522)
	0.033

	Baseline S₀(90d)
	0.974794
	
	
	

	FS0: CLIF-C AD
	
	
	
	

	CLIF-C AD score
	0.0650
	0.0097
	1.067 (1.047–1.088)
	<0.001

	Age, years
	−0.0241
	0.0095
	0.976 (0.958–0.994)
	0.011

	Female sex
	0.1224
	0.2241
	1.130 (0.728–1.754)
	0.585

	Infection at admission
	0.6067
	0.2229
	1.834 (1.185–2.840)
	0.006

	Baseline S₀(90d)
	0.975510
	
	
	

	FS1: Dimensions
	
	
	
	

	Storm score*
	0.5103
	0.2412
	1.666 (1.038–2.673)
	0.034

	Paralysis score*
	1.3140
	0.3805
	3.721 (1.765–7.843)
	<0.001

	Reserve-depletion score*
	0.4978
	0.1473
	1.645 (1.233–2.196)
	<0.001

	Age, years
	−0.0084
	0.0093
	0.992 (0.974–1.010)
	0.366

	Female sex
	0.0327
	0.2251
	1.033 (0.665–1.606)
	0.884

	Infection at admission
	0.4673
	0.2279
	1.596 (1.021–2.494)
	0.040

	Baseline S₀(90d)
	0.845377
	
	
	

	FS2: MELD + Dimensions
	
	
	
	

	MELD score
	0.0506
	0.0159
	1.052 (1.020–1.085)
	0.001

	Storm score*
	0.3548
	0.2478
	1.426 (0.877–2.317)
	0.152

	Paralysis score*
	1.1819
	0.3776
	3.260 (1.556–6.834)
	0.002

	Reserve-depletion score*
	0.3644
	0.1505
	1.440 (1.072–1.934)
	0.016

	Age, years
	−0.0051
	0.0094
	0.995 (0.977–1.013)
	0.588

	Female sex
	0.0126
	0.2250
	1.013 (0.652–1.574)
	0.955

	Infection at admission
	0.3848
	0.2318
	1.469 (0.933–2.314)
	0.097

	Baseline S₀(90d)
	0.942217
	
	
	

	FS2: CLIF-C AD + Dimensions
	
	
	
	

	CLIF-C AD score
	0.0239
	0.0131
	1.024 (0.998–1.051)
	0.067

	Storm score*
	0.2412
	0.2804
	1.273 (0.735–2.205)
	0.390

	Paralysis score*
	1.2753
	0.3805
	3.580 (1.698–7.546)
	<0.001

	Reserve-depletion score*
	0.4273
	0.1516
	1.533 (1.139–2.064)
	0.005

	Age, years
	−0.0152
	0.0099
	0.985 (0.966–1.004)
	0.126

	Female sex
	0.0455
	0.2249
	1.047 (0.674–1.626)
	0.840

	Infection at admission
	0.4266
	0.2309
	1.532 (0.974–2.409)
	0.065

	Baseline S₀(90d)
	0.918753
	
	
	


(Cox proportional hazards model; discovery n = 485, events = 82, transplant-censored; model fit sample; performance sample differs—see Table 4) Abbreviations: β, regression coefficient; SE, standard error; sHR, subdistribution hazard ratio (Fine–Gray model); HR, hazard ratio (Cox model); CI, confidence interval; CIF₀(t), baseline cumulative incidence function at time t; S₀(t), baseline survival function at time t; CLIF-C AD, Chronic Liver Failure Consortium Acute Decompensation score; MELD, Model for End-Stage Liver Disease. All models were fitted in the discovery cohort using the R survival package (version 3.5-8): Fine–Gray models via survival::finegray() expanded data with coxph(); Cox models via coxph(). Competing events for ACLF endpoints: death or liver transplantation without prior ACLF. For 90-day mortality, liver transplantation was treated as censoring (per protocol §7.3). * Dimension scores are raw Bartlett factor scores from the frozen CFA model (not standardised per 1-SD; per-1-SD scaling applies to association models in Table 3 only). Predicted risk for a new subject: Fine–Gray CIF(t) = 1 − [1 − CIF₀(t)]exp(Xβ); Cox survival S(t) = S₀(t)exp(Xβ), where X is the covariate vector and β the coefficient vector. Baseline function values correspond to X = 0 under the model coding scheme (reference levels and zero points for all covariates); provided solely for reproducibility of absolute risk predictions rather than clinical interpretation. Coefficients and baseline functions are frozen from the discovery cohort and applied to the historical evaluation cohort without refitting. Baseline CIF₀/S₀ reported to 6 decimal places for reproducibility. HR estimates differ from Table 3 because models adjusted for MELD rather than age, sex, and infection.31,32

[bookmark: R3P109]References  
1. Moreau R, Jalan R, Gines P, Pavesi M, Angeli P, Cordoba J, et al; CANONIC Study Investigators of the EASL–CLIF Consortium. Acute-on-chronic liver failure is a distinct syndrome that develops in patients with acute decompensation of cirrhosis. Gastroenterology 2013;144(7):1426-1437, 1437.e1-1437.e9. doi: 10.1053/j.gastro.2013.02.042. PMID: 23474284.
2. Abdelwahed AH, Aboeldahb M, Wu GY. Effects of Transjugular Intrahepatic Portosystemic Shunt on Renal and Pulmonary Function in Hepatic Decompensation with and without Hepatorenal and Hepatopulmonary Syndromes: A Review. J Clin Transl Hepatol 2024;12(9):780-791. doi: 10.14218/JCTH.2024.00188. PMID: 39280072.
3. Anastasio NM, Wu GY. Non-variceal Extrahepatic Portosystemic Shunts: A Review of Pathogenesis, Diagnosis, and Treatment. J Clin Transl Hepatol 2025;13(5):425-433. doi: 10.14218/JCTH.2024.00315. PMID: 40385942.
4. Trebicka J, Fernandez J, Papp M, Caraceni P, Laleman W, Gambino C, et al; PREDICT STUDY group of the EASL-CLIF Consortium. The PREDICT study uncovers three clinical courses of acutely decompensated cirrhosis that have distinct pathophysiology. J Hepatol 2020;73(4):842-854. doi: 10.1016/j.jhep.2020.06.013. PMID: 32673741.
5. Jalan R, Pavesi M, Saliba F, Amorós A, Fernandez J, Holland-Fischer P, et al; CANONIC Study Investigators; EASL-CLIF Consortium. The CLIF Consortium Acute Decompensation score (CLIF-C ADs) for prognosis of hospitalised cirrhotic patients without acute-on-chronic liver failure. J Hepatol 2015;62(4):831-840. doi: 10.1016/j.jhep.2014.11.012. PMID: 25463539.
6. Kamath PS, Wiesner RH, Malinchoc M, Kremers W, Therneau TM, Kosberg CL, et al. A model to predict survival in patients with end-stage liver disease. Hepatology 2001;33(2):464-470. doi: 10.1053/jhep.2001.22172,. PMID: 11172350.
7. Wang S, Guo G, Wang H, Zhang X, Yang W, Yang J, et al. Improved Discrimination and Predictive Ability of Novel Prognostic Scores for Long-term Mortality in Hospitalized Patients with Cirrhosis. J Clin Transl Hepatol 2025;13(6):484-492. doi: 10.14218/JCTH.2025.00004. PMID: 40474888.
8. Albillos A, Martin-Mateos R, Van der Merwe S, Wiest R, Jalan R, Álvarez-Mon M. Cirrhosis-associated immune dysfunction. Nat Rev Gastroenterol Hepatol 2022;19(2):112-134. doi: 10.1038/S41575-021-00520-7. PMID: 34703031.
9. Cao Z, Yao Y, Cai M, Zhang C, Liu Y, Xin H, et al. Blood markers for type-1, -2, and -3 inflammation are associated with severity of acutely decompensated cirrhosis. J Hepatol 2025;82(5):836-850. doi: 10.1016/j.jhep.2024.10.028. PMID: 39490592.
10. Trebicka J, Aguilar F, Queiroz Farias A, Lozano JJ, Sánchez-Garrido C, Usón-Raposo E, et al; PREDICT study and ACLARA study. Gene score to quantify systemic inflammation in patients with acutely decompensated cirrhosis. Gut 2025;74(8):1293-1307. doi: 10.1136/gutjnl-2024-333876. PMID: 40011033.
11. Kim WR, Biggins SW, Kremers WK, Wiesner RH, Kamath PS, Benson JT, et al. Hyponatremia and mortality among patients on the liver-transplant waiting list. N Engl J Med 2008;359(10):1018-1026. doi: 10.1056/NEJMoa0801209,. PMID: 18768945.
12. Mazzaferro V, Regalia E, Doci R, Andreola S, Pulvirenti A, Bozzetti F, et al. Liver transplantation for the treatment of small hepatocellular carcinomas in patients with cirrhosis. N Engl J Med 1996;334(11):693-699. doi: 10.1056/NEJM199603143341104. PMID: 8594428.
13. European Association for the Study of the Liver. EASL Clinical Practice Guidelines on acute-on-chronic liver failure. J Hepatol 2023;79(2):461-491. doi: 10.1016/j.jhep.2023.04.021. PMID: 37364789.
14. Cossarizza A, Chang HD, Radbruch A, Abrignani S, Addo R, Akdis M, et al. Guidelines for the use of flow cytometry and cell sorting in immunological studies (third edition). Eur J Immunol 2021;51(12):2708-3145. doi: 10.1002/eji.202170126. PMID: 34910301.
15. Price CP, Spencer K, Whicher J. Light-scattering immunoassay of specific proteins: a review. Ann Clin Biochem 1983;20 Pt 1:1-14. doi: 10.1177/000456328302000101. PMID: 6340592.
16. Pugh RN, Murray-Lyon IM, Dawson JL, Pietroni MC, Williams R. Transection of the oesophagus for bleeding oesophageal varices. Br J Surg 1973;60(8):646-649. doi: 10.1002/bjs.1800600817. PMID: 4541913.
17. Hornung RW, Reed LD. Estimation of average concentration in the presence of nondetectable values. Appl Occup Environ Hyg 1990;5(1):46-51. doi: 10.1080/1047322X.1990.10389587.
18. Altman DG. Practical statistics for medical research. Chapman and Hall/CRC; 1990.
19. Bartlett MS. The statistical conception of mental factors. Br J Psychol 1937;28(1):97-104. doi: 10.1111/j.2044-8295.1937.tb00863.x.
20. van Buuren S, Groothuis-Oudshoorn K. mice: Multivariate Imputation by Chained Equations in R. J Stat Softw 2011;45(3):1-67. doi: 10.18637/jss.v045.i03.
21. Lawley DN. The estimation of factor loadings by the method of maximum likelihood. Proc R Soc Edinb 1940;60(1):64-82. doi: 10.1017/s037016460002006x.
22. Hendrickson AE, White PO. Promax: a quick method for rotation to oblique simple structure. Br J Stat Psychol 1964;17(1):65-70. doi: 10.1111/j.2044-8317.1964.tb00244.x.
23. Cattell RB. The Scree Test For The Number Of Factors. Multivariate Behav Res 1966;1(2):245-276. doi: 10.1207/s15327906mbr0102_10. PMID: 26828106.
24. Horn JL. A rationale and test for the number of factors in factor analysis. Psychometrika 1965;30(2):179-185. doi: 10.1007/bf02289447, PMID: 14306381.
25. Velicer WF. Determining the number of components from the matrix of partial correlations. Psychometrika 1976;41(3):321-327. doi: 10.1007/bf02293557.
26. Efron B. Bootstrap methods: another look at the jackknife. Ann Statist 1979;7(1):1-26. doi: 10.1214/aos/1176344552.
27. Schönemann PH. A generalized solution of the orthogonal Procrustes problem. Psychometrika 1966;31(1):1-10. doi: 10.1007/bf02289451.
28. Jöreskog KG. A general approach to confirmatory maximum likelihood factor analysis. Psychometrika 1969;34(2):183-202. doi: 10.1007/bf02289343.
29. Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives. Struct Equ Modeling 1999;6(1):1-55. doi: 10.1080/10705519909540118.
30. Fraley C, Raftery AE. Model-based clustering, discriminant analysis, and density estimation. J Am Stat Assoc 2002;97(458):611-631. doi: 10.1198/016214502760047131.
31. Fine JP, Gray RJ. A proportional hazards model for the subdistribution of a competing risk. J Am Stat Assoc 1999;94(446):496-509. doi: 10.1080/01621459.1999.10474144.
32. Cox DR. Regression models and life-tables. J R Stat Soc Series B 1972;34(2):187-202. doi: 10.1111/j.2517-6161.1972.tb00899.x.
33. Aalen OO, Johansen S. An empirical transition matrix for non-homogeneous Markov chains based on censored observations. Scand J Stat 1978;5(3):141-150.
34. Gray RJ. A class of K-sample tests for comparing the cumulative incidence of a competing risk. Ann Statist 1988;16(3):1141-1154. doi: 10.1214/aos/1176350951.
35. Grambsch PM, Therneau TM. Proportional hazards tests and diagnostics based on weighted residuals. Biometrika 1994;81(3):515-526. doi: 10.1093/biomet/81.3.515.
36. Royston P, Parmar MK. Restricted mean survival time: an alternative to the hazard ratio for the design and analysis of randomized trials with a time-to-event outcome. BMC Med Res Methodol 2013;13:152. doi: 10.1186/1471-2288-13-152. PMID: 24314264.
37. Blanche P, Dartigues JF, Jacqmin-Gadda H. Estimating and comparing time-dependent areas under receiver operating characteristic curves for censored event times with competing risks. Stat Med 2013;32(30):5381-5397. doi: 10.1002/sim.5958. PMID: 24027076.
38. Schoop R, Beyersmann J, Schumacher M, Binder H. Quantifying the predictive accuracy of time-to-event models in the presence of competing risks. Biom J 2011;53(1):88-112. doi: 10.1002/bimj.201000073. PMID: 21259311.
39. Crowson CS, Atkinson EJ, Therneau TM. Assessing calibration of prognostic risk scores. Stat Methods Med Res 2016;25(4):1692-1706. doi: 10.1177/0962280213497434. PMID: 23907781.
40. Cleveland WS. Robust locally weighted regression and smoothing scatterplots. J Am Stat Assoc 1979;74(368):829-836. doi: 10.1080/01621459.1979.10481038.
41. Austin PC, Putter H, Giardiello D, van Klaveren D. Graphical calibration curves and the integrated calibration index (ICI) for competing risk models. Diagn Progn Res 2022;6(1):2. doi: 10.1186/s41512-021-00114-6. PMID: 35039069.
42. Vickers AJ, Cronin AM, Elkin EB, Gonen M. Extensions to decision curve analysis, a novel method for evaluating diagnostic tests, prediction models and molecular markers. BMC Med Inform Decis Mak 2008;8:53. doi: 10.1186/1472-6947-8-53. PMID: 19036144.
43. Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. Hillsdale, NJ: Lawrence Erlbaum Associates; 1988.
44. Benjamini Y, Hochberg Y. Controlling the false discovery rate: a practical and powerful approach to multiple testing. J R Stat Soc Series B 1995;57(1):289-300. doi: 10.1111/j.2517-6161.1995.tb02031.x.
45. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP; STROBE Initiative. The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting observational studies. Lancet 2007;370(9596):1453-1457. doi: 10.1016/S0140-6736(07)61602-X. PMID: 18064739.
46. Collins GS, Reitsma JB, Altman DG, Moons KG. Transparent Reporting of a multivariable prediction model for Individual Prognosis or Diagnosis (TRIPOD): the TRIPOD statement. Ann Intern Med 2015;162(1):55-63. doi: 10.7326/M14-0697. PMID: 25560714.
47. Lorenzo-Seva U, ten Berge JMF. Tucker's congruence coefficient as a meaningful index of factor similarity. Methodology 2006;2(2):57-64. doi: 10.1027/1614-2241.2.2.57.
48. Hodges JL, Lehmann EL. Estimates of location based on rank tests. Ann Math Statist 1963;34(2):598-611. doi: 10.1214/aoms/1177704172.
49. Fu Y, Wu K, Yang S, Fan Y, Qiu J, Zhu Q, et al. Exploring the predictive value of serum lipids for short-term prognosis in patients with acute-on-chronic liver failure. Port Hypertens Cirrhos 2024;3(4):184-195. doi: 10.1002/poh2.93.
50. Sarin SK, Choudhury A, Sharma MK, Maiwall R, Al Mahtab M, Rahman S, et al; APASL ACLF Research Consortium (AARC) for APASL ACLF working Party. Acute-on-chronic liver failure: consensus recommendations of the Asian Pacific association for the study of the liver (APASL): an update. Hepatol Int 2019;13(4):353-390. DOI:10.1007/s12072-019-09946-3 PMID:31172417
