Supplementary Table 11. Associations of mechanistic dimension scores and phenotypes with 28-day ACLF and prediction performance in the discovery and historical evaluation cohorts.
Supplementary Table 11A. Association results
	
	Discovery (n = 485; ACLF = 110; competing = 9)
	
	Historical evaluation (n = 623; ACLF = 139; competing = 13)
	

	Exposure
	sHR (95% CI)
	P value
	sHR (95% CI)
	P value

	Dimension scores (per 1-SD)
	
	
	
	

	Hyperinflammation
	1.28 (1.05–1.57)
	0.017
	1.80 (1.54–2.10)
	<0.001

	Immunoparalysis
	1.38 (1.10–1.75)
	0.007
	1.90 (1.53–2.36)
	<0.001

	Reserve-depletion
	1.39 (1.13–1.71)
	0.002
	1.45 (1.22–1.72)
	<0.001

	Phenotypes (ref = P1 Preserved)
	
	
	
	

	P1 Preserved
	1 (ref)
	—
	1 (ref)
	—

	P2 Intermediate
	3.12 (1.68–5.80)
	<0.001
	3.18 (1.72–5.88)
	<0.001

	P3 Depleted
	5.19 (2.69–9.99)
	<0.001
	6.83 (3.67–12.70)
	<0.001


Fine–Gray subdistribution hazard models retained death and liver transplantation without prior ACLF as competing events. Models adjusted for age, sex, and infection at admission; dimension scores were mutually adjusted and scaled per discovery-cohort SD.31
Abbreviations: ACLF, acute-on-chronic liver failure; CI, confidence interval; sHR, subdistribution hazard ratio.
Supplementary Table 11B. Prediction performance for 28-day ACLF
Panel B1. Discovery cohort (n=485)
	Model
	AUC
	Brier
	Slope
	CITL

	FS0: MELD
	0.670
	0.168
	0.925
	0.000

	FS0: CLIF-C AD
	0.660
	0.170
	0.924
	0.000

	FS1: Dimensions
	0.700
	0.165
	0.905
	-0.001

	FS2: MELD + Dim.
	0.711
	0.164
	0.882
	0.000

	FS2: CLIF-C AD + Dim.
	0.705
	0.165
	0.886
	0.001


Panel B2. Historical evaluation cohort (n=623)
	Model
	AUC
	Brier
	Slope
	CITL

	FS0: MELD
	0.689
	0.160
	1.064
	0.015

	FS0: CLIF-C AD
	0.742
	0.152
	1.430
	0.021

	FS1: Dimensions
	0.806
	0.136
	1.640
	0.022

	FS2: MELD + Dim.
	0.802
	0.136
	1.544
	0.023

	FS2: CLIF-C AD + Dim.
	0.807
	0.135
	1.631
	0.024


FS0 denotes the clinical score only, FS1 the three mechanistic dimension scores, and FS2 the clinical score plus dimensions. Time-dependent AUC and Brier scores retained competing deaths and liver transplantation without prior ACLF.
Discovery n=485; historical evaluation n=623. Event and competing-event counts are retained in the corresponding association and prediction rows.
AUC and Brier scores were estimated at 28 days with competing-risk-aware time-to-event methods. Calibration slope and calibration-in-the-large were calculated from the corresponding predicted cumulative incidence.39 Lower Brier scores indicate better overall prediction.37,38
Historical evaluation values were obtained by applying discovery-derived parameters without refitting or recalibration.
Abbreviations: ACLF, acute-on-chronic liver failure; AUC, area under the curve; Cal, calibration; CITL, calibration-in-the-large; CLIF-C AD, Chronic Liver Failure Consortium Acute Decompensation score; FS, feature set; MELD, Model for End-Stage Liver Disease.
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