Supplementary Table 9. Clinical characteristics and outcomes by Gaussian mixture model phenotypes (K=3, full covariance) in the discovery and historical evaluation cohorts.
	Panel A: Discovery cohort (n = 485)
	
	
	
	

	Variable
	P1 Preserved
	P2 Intermediate
	P3 Depleted
	P value

	n (% of cohort)
	140 (28.9)
	320 (66.0)
	25 (5.2)
	---

	Dimension scores, median [IQR]
	
	
	
	

	Hyperinflammation
	-0.5 [-1.0, 0.0]
	0.2 [-0.3, 0.6]
	0.4 [0.1, 1.1]
	<0.001

	Immunoparalysis
	-0.5 [-0.9, 0.1]
	0.1 [-0.2, 0.5]
	0.8 [0.6, 0.9]
	<0.001

	Defence-reserve depletion
	-1.0 [-1.4, -0.5]
	0.3 [-0.2, 0.7]
	1.9 [1.8, 1.9]
	<0.001

	Clinical variables
	
	
	
	

	Infection at admission, n (%)
	41 (29.3)
	95 (29.7)
	15 (60.0)
	0.006

	CRP, mg/L
	10.8 [6.0, 16.9]
	18.4 [10.3, 31.8]
	21.1 [11.8, 40.9]
	<0.001

	WBC, ×10⁹/L
	3.2 [2.1, 5.1]
	4.7 [3.1, 7.3]
	7.3 [3.6, 10.4]
	<0.001

	Albumin, g/L
	36.2 [31.7, 40.7]
	30.6 [27.6, 34.1]
	25.6 [23.1, 28.8]
	<0.001

	Sodium, mmol/L
	140.8 [138.0, 145.1]
	138.2 [134.9, 141.4]
	133.6 [128.6, 136.5]
	<0.001

	Lactate, mmol/L
	2.6 [2.2, 3.3]
	2.7 [2.1, 3.5]
	2.8 [2.4, 3.5]
	0.640

	MELD score
	13.0 [9.2, 17.8]
	16.4 [12.1, 22.6]
	27.2 [22.0, 32.5]
	<0.001

	CLIF-C AD score
	36.5 [29.5, 45.0]
	44.5 [38.2, 53.2]
	62.8 [50.2, 69.1]
	<0.001

	Outcomes at 90 days
	
	
	
	

	ACLF, n (%)
	17 (12.1)
	89 (27.8)
	14 (56.0)
	<0.001

	ACLF at 28 days, n (%)
	16 (11.4)
	81 (25.3)
	13 (52.0)
	<0.001

	Death, n (%)
	5 (3.6)
	61 (19.1)
	16 (64.0)
	<0.001

	Assignment quality
	
	
	
	

	Mean p_max§
	0.748
	0.813
	0.904
	<0.001

	Uncertain (p_max < 0.60), n (%)
	29 (20.7)
	33 (10.3)
	0 (0.0)
	0.001



	Panel B: Historical evaluation cohort (n = 623)
	
	
	
	

	Variable
	P1 Preserved
	P2 Intermediate
	P3 Depleted
	P value

	n (% of cohort)
	152 (24.4)
	447 (71.7)
	24 (3.9)
	---

	Dimension scores, median [IQR]
	
	
	
	

	Hyperinflammation
	-0.3 [-0.9, 0.2]
	0.2 [-0.3, 0.7]
	0.6 [0.1, 1.1]
	<0.001

	Immunoparalysis
	-0.3 [-0.8, 0.2]
	0.1 [-0.2, 0.5]
	0.6 [0.4, 0.9]
	<0.001

	Defence-reserve depletion
	-1.0 [-1.4, -0.6]
	0.3 [-0.2, 0.8]
	1.9 [1.8, 1.9]
	<0.001

	Clinical variables
	
	
	
	

	Infection at admission, n (%)
	47 (30.9)
	135 (30.2)
	7 (29.2)
	0.978

	CRP, mg/L
	12.0 [6.0, 20.9]
	19.1 [10.2, 34.1]
	25.8 [10.2, 45.2]
	<0.001

	WBC, ×10⁹/L
	3.4 [2.1, 5.7]
	5.0 [3.2, 8.8]
	8.1 [3.8, 9.6]
	<0.001

	Albumin, g/L
	35.3 [30.9, 39.0]
	31.1 [26.6, 35.0]
	27.2 [25.7, 28.7]
	<0.001

	Sodium, mmol/L
	140.6 [137.5, 144.6]
	137.7 [134.4, 141.2]
	136.5 [131.5, 138.9]
	<0.001

	Lactate, mmol/L
	2.4 [1.9, 3.4]
	2.7 [2.2, 3.6]
	2.7 [2.2, 3.8]
	0.019

	MELD score
	12.1 [8.8, 18.2]
	17.9 [12.6, 23.9]
	20.9 [16.2, 28.0]
	<0.001

	CLIF-C AD score
	38.6 [31.5, 45.9]
	46.6 [38.2, 56.3]
	52.5 [47.4, 59.4]
	<0.001

	Outcomes at 90 days
	
	
	
	

	ACLF, n (%)
	15 (9.9)
	123 (27.5)
	16 (66.7)
	<0.001

	ACLF at 28 days, n (%)
	12 (7.9)
	111 (24.8)
	16 (66.7)
	<0.001

	Death, n (%)
	11 (7.2)
	92 (20.6)
	9 (37.5)
	<0.001

	Assignment quality
	
	
	
	

	Mean p_max§
	0.706
	0.807
	0.844
	<0.001

	Uncertain (p_max < 0.60), n (%)
	60 (39.5)
	42 (9.4)
	1 (4.2)
	<0.001


Phenotypes were derived by a three-class full-covariance Gaussian mixture model applied to the three mechanistic dimension scores. Discovery-derived mixture parameters were frozen before application to the historical evaluation cohort.30
Continuous variables: median [IQR], except p_max reported as mean. Categorical variables: n (%). Percentages for phenotype size (n) are calculated using total cohort N as denominator. For all other categorical variables, percentages are calculated using phenotype-specific denominators.
§ p_max: maximum posterior probability from Gaussian mixture model assignment. Reported as mean (values near 1.0 indicate high assignment confidence). Uncertain: patients with p_max < 0.60. P value for n (% of cohort) is not applicable as phenotypes define the groups.
P values: Kruskal–Wallis test for continuous variables; χ² or Fisher exact test for categorical variables; comparisons across all three phenotypes within each cohort.18
Abbreviations: ACLF, acute-on-chronic liver failure; CLIF-C AD, Chronic Liver Failure Consortium Acute Decompensation score; CRP, C-reactive protein; IQR, interquartile range; MELD, Model for End-Stage Liver Disease; WBC, white blood cell count.
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