Supplementary Table 2. Comparability between the discovery and historical evaluation cohorts and patterns of missing data.
Panel A. Cohort comparability (key variables)
	Variable
	Discovery (n = 485)
	Historical evaluation (n = 623)
	P
	SMD

	Demographics
	
	
	
	

	Age, years
	55.5 ± 11.6
	55.6 ± 11.2
	0.889
	0.008

	Sex
	
	
	0.338
	0.062

	Male
	278 (57.3)
	338 (54.3)
	
	

	Female
	207 (42.7)
	285 (45.7)
	
	

	Cirrhosis etiology
	
	
	
	

	Cirrhosis etiology
	
	
	0.339
	

	Hepatitis B/C
	239 (49.3)
	298 (47.8)
	
	0.029

	Alcohol
	77 (15.9)
	108 (17.3)
	
	0.039

	AIH
	28 (5.8)
	46 (7.4)
	
	0.065

	MASLD
	20 (4.1)
	20 (3.2)
	
	0.049

	PBC
	27 (5.6)
	28 (4.5)
	
	0.049

	Multiple
	23 (4.7)
	17 (2.7)
	
	0.108

	Others
	71 (14.6)
	106 (17.0)
	
	0.065

	Key clinical variables
	
	
	
	

	Infection
	151 (31.1)
	189 (30.3)
	0.826
	0.017

	Hepatic encephalopathy
	47 (9.7)
	51 (8.2)
	0.442
	0.053

	Total bilirubin, μmol/L
	47.6 [23.2, 105.6]
	57.0 [25.8, 127.8]
	0.061
	0.109

	Albumin, g/L
	32.1 ± 6.0
	31.7 ± 6.1
	0.221
	0.074

	INR
	1.3 [1.1, 1.7]
	1.4 [1.1, 1.7]
	0.041
	0.112

	Creatinine, μmol/L
	65.0 [41.7, 106.5]
	69.2 [43.8, 105.1]
	0.377
	0.042

	Sodium, mmol/L
	138.8 ± 5.6
	138.4 ± 5.5
	0.263
	0.068

	Lactate, mmol/L
	2.7 [2.2, 3.5]
	2.7 [2.1, 3.5]
	0.484
	0.037

	CRP, mg/L
	15.3 [9.0, 27.3]
	16.6 [8.9, 31.6]
	0.149
	0.104

	Key mechanistic biomarkers
	
	
	
	

	IL-6, pg/mL
	15.1 [3.8, 44.6]
	19.2 [5.9, 51.5]
	0.035
	0.122

	IL-10, pg/mL
	2.5 [0.7, 7.7]
	2.5 [0.8, 6.8]
	0.962
	0.056

	TNF-α, pg/mL
	0.70 [0.13, 2.51]
	0.64 [0.15, 1.90]
	0.689
	0.009

	HDL-C, mmol/L
	0.83 [0.58, 1.20]
	0.81 [0.53, 1.23]
	0.337
	0.056

	ApoA‑I, g/L
	0.78 [0.50, 1.04]
	0.72 [0.44, 1.05]
	0.148
	0.100

	C3, g/L
	0.78 [0.58, 1.04]
	0.75 [0.58, 0.99]
	0.177
	0.086

	Clinical scores
	
	
	
	

	Child–Pugh class
	
	
	0.197
	

	A
	92 (19.0)
	93 (14.9)
	
	0.108

	B
	259 (53.4)
	353 (56.7)
	
	0.066

	C
	134 (27.6)
	177 (28.4)
	
	0.017

	MELD
	16.8 ± 7.3
	17.6 ± 7.7
	0.069
	0.110

	MELD-Na11
	17.6 ± 7.8
	18.4 ± 8.2
	0.091
	0.102

	CLIF-C AD
	43.8 ± 12.0
	45.5 ± 12.6
	0.019
	0.141

	90-day follow-up outcomes
	
	
	
	

	90-day ACLF
	120 (24.7)
	154 (24.7)
	—
	—

	90-day mortality
	82 (16.9)
	112 (18.0)
	—
	—

	Liver transplantation
	5 (1.0)
	12 (1.9)
	—
	—


P values: Student’s t test or Wilcoxon rank-sum test for continuous variables; χ² or Fisher’s exact test for categorical variables. SMD: standardised mean difference (Cohen’s d); for skewed continuous variables, computed on log-transformed values. For multi-category variables, the global P value is shown on the header row; SMD is reported per category. Abbreviations as in Supplementary Table 7.
Panel B. Missing data summary
	Variable block
	Variable
	Discovery, missing n (%)
	Historical evaluation, missing n (%)
	Note

	Demographics
	Age
	0 (0.0%)
	0 (0.0%)
	

	
	Sex
	0 (0.0%)
	0 (0.0%)
	

	Cirrhosis background
	Etiology
	0 (0.0%)
	0 (0.0%)
	

	
	Previous AD
	0 (0.0%)
	0 (0.0%)
	

	
	HCC
	0 (0.0%)
	0 (0.0%)
	

	
	Splenectomy
	0 (0.0%)
	0 (0.0%)
	

	
	TIPS
	0 (0.0%)
	0 (0.0%)
	

	ADC triggers
	Infection
	0 (0.0%)
	0 (0.0%)
	

	
	Ascites
	0 (0.0%)
	0 (0.0%)
	

	
	GI bleeding
	0 (0.0%)
	0 (0.0%)
	

	
	HE
	0 (0.0%)
	0 (0.0%)
	

	Routine labs
	WBC
	0 (0.0%)
	0 (0.0%)
	

	
	PLT
	0 (0.0%)
	0 (0.0%)
	

	
	CRP
	0 (0.0%)
	0 (0.0%)
	

	
	NC%
	0 (0.0%)
	0 (0.0%)
	

	
	Hb
	0 (0.0%)
	0 (0.0%)
	

	
	INR
	0 (0.0%)
	0 (0.0%)
	

	
	ALT
	0 (0.0%)
	0 (0.0%)
	

	
	AST
	0 (0.0%)
	0 (0.0%)
	

	
	ALP
	0 (0.0%)
	0 (0.0%)
	

	
	GGT
	0 (0.0%)
	0 (0.0%)
	

	
	TB
	0 (0.0%)
	0 (0.0%)
	

	
	ALB
	0 (0.0%)
	0 (0.0%)
	

	
	Cr
	0 (0.0%)
	0 (0.0%)
	

	
	BUN
	0 (0.0%)
	0 (0.0%)
	

	
	Na
	0 (0.0%)
	0 (0.0%)
	

	
	Lactate
	0 (0.0%)
	0 (0.0%)
	

	
	Glucose
	0 (0.0%)
	0 (0.0%)
	

	
	Uric acid
	0 (0.0%)
	0 (0.0%)
	

	
	LDH
	0 (0.0%)
	0 (0.0%)
	

	
	PT
	0 (0.0%)
	0 (0.0%)
	

	Lipid panel
	Total cholesterol
	0 (0.0%)
	15 (2.4%)
	Block missing (lipid panel)

	
	Triglycerides
	0 (0.0%)
	15 (2.4%)
	Block missing (lipid panel)

	
	LDL-C
	0 (0.0%)
	15 (2.4%)
	Block missing (lipid panel)

	
	HDL-C
	0 (0.0%)
	15 (2.4%)
	Block missing (lipid panel)

	
	ApoA‑I
	0 (0.0%)
	15 (2.4%)
	Block missing (lipid panel)

	
	ApoB
	0 (0.0%)
	15 (2.4%)
	Block missing (lipid panel)

	
	Lp(a)
	0 (0.0%)
	15 (2.4%)
	Block missing (lipid panel)

	Complement/Ig
	C3
	0 (0.0%)
	0 (0.0%)
	

	
	C4
	0 (0.0%)
	0 (0.0%)
	

	
	IgA
	0 (0.0%)
	0 (0.0%)
	

	
	IgG
	0 (0.0%)
	0 (0.0%)
	

	
	IgM
	0 (0.0%)
	0 (0.0%)
	

	Cytokines
	IFN-α
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	IL-1β
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	IL-5
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	IL-12P70
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	IL-8
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	IL-2
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	IL-4
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	IL-6
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	IL-10
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	TNF-α
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	IFN-γ
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	
	IL-17a
	0 (0.0%)
	93 (14.9%)
	Block missing (cytokines)

	Clinical scores
	MELD
	0 (0.0%)
	0 (0.0%)
	

	
	CLIF-C AD
	0 (0.0%)
	0 (0.0%)
	

	
	MELD-Na
	0 (0.0%)
	0 (0.0%)
	

	
	Child–Pugh
	0 (0.0%)
	0 (0.0%)
	


Block missing indicates that all variables within a panel are missing simultaneously for the same patients, consistent with panel-level laboratory non-ordering. Discovery cohort: 0% missing across all predictor variables. Historical evaluation cohort: cytokines (12 variables) block-missing in 93/623 (14.9%); lipid panel (7 variables) block-missing in 15/623 (2.4%). All other predictors: 0% missing.
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