Supplementary Table 20. Exploratory etiology-stratified analyses.
Panel A. Subgroup composition and event support
	Cohort
	Etiology
	n
	ACLF events
	Competing events
	Deaths

	Later prospective development
	Viral
	239
	55
	13
	40

	
	Alcohol Related
	77
	17
	4
	12

	
	Other
	169
	48
	4
	30

	Earlier historical evaluation
	Viral
	249
	69
	14
	47

	
	Alcohol Related
	84
	17
	4
	14

	
	Other
	182
	46
	12
	38

	Pooled
	Viral
	488
	124
	27
	87

	
	Alcohol Related
	161
	34
	8
	26

	
	Other
	351
	94
	16
	68


Association analyses used the complete 11-marker score definition in each cohort; the pooled analysis included a cohort-period adjustment.
Panel B. Dimension–ACLF associations and etiology interactions
	Analysis
	Etiology
	Dimension
	Adjusted sHR per 1-SD (95% CI)
	P
	Joint interaction P

	Pooled
	Viral
	Hyperinflammation
	1.50 (1.25–1.81)
	<0.001
	0.224

	
	
	Immunoparalysis
	1.82 (1.42–2.33)
	<0.001
	

	
	
	Defence-reserve depletion
	1.32 (1.10–1.58)
	0.003
	

	
	Alcohol Related
	Hyperinflammation
	1.37 (0.93–2.03)
	0.113
	

	
	
	Immunoparalysis
	1.14 (0.71–1.83)
	0.586
	

	
	
	Defence-reserve depletion
	1.59 (1.15–2.18)
	0.005
	

	
	Other
	Hyperinflammation
	1.60 (1.29–1.97)
	<0.001
	

	
	
	Immunoparalysis
	1.52 (1.20–1.93)
	<0.001
	

	
	
	Defence-reserve depletion
	1.18 (0.94–1.48)
	0.163
	

	Later prospective development
	Viral
	Hyperinflammation
	1.35 (0.99–1.85)
	0.056
	0.235

	
	
	Immunoparalysis
	1.79 (1.15–2.77)
	0.009
	

	
	
	Defence-reserve depletion
	1.31 (0.98–1.75)
	0.069
	

	
	Alcohol Related
	Hyperinflammation
	0.93 (0.54–1.58)
	0.787
	

	
	
	Immunoparalysis
	1.08 (0.63–1.88)
	0.771
	

	
	
	Defence-reserve depletion
	1.38 (0.78–2.43)
	0.267
	

	
	Other
	Hyperinflammation
	1.25 (0.90–1.72)
	0.180
	

	
	
	Immunoparalysis
	1.26 (0.93–1.70)
	0.143
	

	
	
	Defence-reserve depletion
	1.24 (0.91–1.68)
	0.170
	

	Earlier historical evaluation
	Viral
	Hyperinflammation
	1.61 (1.28–2.02)
	<0.001
	0.368

	
	
	Immunoparalysis
	1.87 (1.41–2.48)
	<0.001
	

	
	
	Defence-reserve depletion
	1.37 (1.08–1.74)
	0.010
	

	
	Alcohol Related
	Hyperinflammation
	2.38 (1.23–4.63)
	0.011
	

	
	
	Immunoparalysis
	1.21 (0.58–2.55)
	0.608
	

	
	
	Defence-reserve depletion
	2.03 (1.38–2.97)
	<0.001
	

	
	Other
	Hyperinflammation
	1.83 (1.37–2.45)
	<0.001
	

	
	
	Immunoparalysis
	2.19 (1.44–3.34)
	<0.001
	

	
	
	Defence-reserve depletion
	1.25 (0.82–1.91)
	0.300
	


A single joint interaction P value is shown for each pooled or cohort-specific analysis. Pooled models adjusted for MELD, age, sex, admission infection, and cohort period; cohort-specific models omitted cohort period.
Panel C. Frozen etiology-stratified prediction performance in the historical evaluation cohort
Panel C1. Frozen discrimination
	Endpoint
	Etiology
	n / events
	MELD AUC
	Augmented AUC
	Paired ΔAUC

	90-day ACLF
	Viral
	249 / 69 ACLF / 14 competing
	0.626 (0.551–0.701)
	0.761 (0.698–0.825)
	0.135 (0.081–0.197)

	90-day ACLF
	Alcohol Related
	84 / 17 ACLF / 4 competing
	0.815 (0.713–0.902)
	0.810 (0.682–0.924)
	-0.004 (-0.119–0.111)

	90-day ACLF
	Other
	182 / 46 ACLF / 12 competing
	0.776 (0.701–0.847)
	0.842 (0.772–0.909)
	0.065 (0.007–0.131)

	90-day mortality
	Viral
	249 / 47 deaths
	0.751 (0.666–0.827)
	0.851 (0.795–0.900)
	0.100 (0.031–0.168)

	90-day mortality
	Alcohol Related
	84 / 14 deaths
	0.811 (0.694–0.904)
	0.797 (0.659–0.912)
	-0.014 (-0.119–0.083)

	90-day mortality
	Other
	182 / 38 deaths
	0.816 (0.742–0.880)
	0.850 (0.772–0.919)
	0.034 (-0.030–0.095)


Panel C2. Frozen Brier scores
	Endpoint
	Etiology
	n / events
	MELD Brier
	Augmented Brier
	Paired ΔBrier

	90-day ACLF
	Viral
	249 / 69 ACLF / 14 competing
	—
	—
	—

	90-day ACLF
	Alcohol Related
	84 / 17 ACLF / 4 competing
	—
	—
	—

	90-day ACLF
	Other
	182 / 46 ACLF / 12 competing
	—
	—
	—

	90-day mortality
	Viral
	249 / 47 deaths
	0.131 (0.104–0.159)
	0.117 (0.092–0.145)
	-0.014 (-0.029–0.001)

	90-day mortality
	Alcohol Related
	84 / 14 deaths
	0.124 (0.080–0.173)
	0.106 (0.066–0.152)
	-0.017 (-0.043–0.007)

	90-day mortality
	Other
	182 / 38 deaths
	0.134 (0.101–0.167)
	0.115 (0.086–0.148)
	-0.019 (-0.036–-0.000)


ACLF AUCs are competing-risk-aware. The alcohol-related subgroup contained 17 ACLF events in each cohort. The analyses did not detect clear association heterogeneity, but the subgroup estimates are exploratory and should be interpreted according to their event support.

