Supplementary Table 7. Baseline characteristics at admission (T0) in the historical evaluation cohort, stratified by 90-day incident ACLF.
	Variable
	Overall (n = 623)
	Incident ACLF (n = 154)
	No ACLF (n = 469)
	P
	SMD

	Demographics
	
	
	
	
	

	Age, years
	55.6 ± 11.2
	55.3 ± 10.7
	55.7 ± 11.3
	0.684
	0.037

	Sex, female
	285 (45.7)
	76 (49.4)
	209 (44.6)
	0.346
	0.096

	Cirrhosis etiology and comorbidities
	
	
	
	
	

	Cirrhosis etiology
	
	
	
	0.374
	

	Hepatitis B/C
	298 (47.8)
	75 (48.7)
	223 (47.5)
	
	0.023

	Alcohol
	108 (17.3)
	25 (16.2)
	83 (17.7)
	
	0.039

	AIH
	46 (7.4)
	11 (7.1)
	35 (7.5)
	
	0.012

	MASLD
	20 (3.2)
	7 (4.5)
	13 (2.8)
	
	0.101

	PBC
	28 (4.5)
	10 (6.5)
	18 (3.8)
	
	0.128

	Multiple
	17 (2.7)
	1 (0.6)
	16 (3.4)
	
	0.170

	Others
	106 (17.0)
	25 (16.2)
	81 (17.3)
	
	0.028

	Previous AD
	221 (35.5)
	58 (37.7)
	163 (34.8)
	0.577
	0.061

	Previous ACLF
	11 (1.8)
	1 (0.6)
	10 (2.1)
	0.309
	0.113

	HCC (within Milan)
	41 (6.6)
	8 (5.2)
	33 (7.0)
	0.540
	0.074

	Splenectomy
	64 (10.3)
	21 (13.6)
	43 (9.2)
	0.152
	0.147

	TIPS history
	28 (4.5)
	10 (6.5)
	18 (3.8)
	0.248
	0.128

	ADC trigger events†
	
	
	
	
	

	Infection
	189 (30.3)
	70 (45.5)
	119 (25.4)
	<0.001
	0.437

	Ascites
	508 (81.5)
	118 (76.6)
	390 (83.2)
	0.090
	0.168

	GI bleeding
	100 (16.1)
	27 (17.5)
	73 (15.6)
	0.652
	0.054

	Hepatic encephalopathy
	51 (8.2)
	27 (17.5)
	24 (5.1)
	<0.001
	0.453

	Routine laboratory values
	
	
	
	
	

	WBC, ×10⁹/L
	4.7 [3.0, 7.9]
	7.2 [4.4, 11.1]
	4.1 [2.7, 6.7]
	<0.001
	0.670

	PLT, ×10⁹/L
	69 [45, 106]
	62 [40, 90]
	71 [46, 116]
	0.002
	0.310

	CRP, mg/L
	16.6 [8.9, 31.6]
	27.8 [15.4, 55.6]
	13.9 [7.8, 26.3]
	<0.001
	0.735

	Neutrophil, %
	64.8 ± 15.3
	70.5 ± 15.5
	63.0 ± 14.8
	<0.001
	0.504

	Hemoglobin, g/L
	106 ± 26
	102 ± 25
	107 ± 27
	0.036
	0.191

	INR
	1.4 [1.1, 1.7]
	1.6 [1.3, 2.0]
	1.3 [1.1, 1.7]
	<0.001
	0.504

	ALT, U/L
	30.2 [11.2, 74.8]
	43.5 [13.5, 94.3]
	28.2 [10.8, 66.7]
	0.028
	0.203

	AST, U/L
	43.8 [18.7, 93.5]
	58.1 [25.8, 130.4]
	37.1 [17.3, 88.0]
	<0.001
	0.318

	ALP, U/L
	110.6 [73.3, 177.1]
	125.6 [80.0, 184.0]
	107.9 [71.0, 168.6]
	0.078
	0.172

	GGT, U/L
	51.6 [25.4, 107.3]
	56.9 [34.3, 131.4]
	48.9 [23.3, 102.3]
	0.004
	0.277

	Total bilirubin, μmol/L
	57.0 [25.8, 127.8]
	102.3 [45.9, 200.4]
	46.4 [22.6, 102.6]
	<0.001
	0.609

	Albumin, g/L
	31.7 ± 6.1
	29.3 ± 6.2
	32.5 ± 5.9
	<0.001
	0.541

	Creatinine, μmol/L
	69.2 [43.8, 105.1]
	91.2 [55.9, 126.6]
	64.7 [40.5, 96.5]
	<0.001
	0.435

	BUN, mmol/L
	5.3 [3.1, 8.2]
	5.6 [3.1, 8.4]
	5.2 [3.0, 7.8]
	0.174
	0.131

	Sodium, mmol/L
	138.4 ± 5.5
	136.5 ± 5.6
	139.0 ± 5.3
	<0.001
	0.466

	Lactate, mmol/L
	2.7 [2.1, 3.5]
	2.9 [2.4, 3.8]
	2.6 [2.0, 3.4]
	<0.001
	0.302

	Glucose, mmol/L
	5.3 [3.3, 8.5]
	5.5 [3.1, 9.4]
	5.2 [3.3, 8.2]
	0.308
	0.112

	Uric acid, μmol/L
	269 [194, 370]
	280 [204, 397]
	261 [191, 367]
	0.165
	0.093

	LDH, U/L
	215 [148, 316]
	250 [167, 366]
	199 [142, 297]
	<0.001
	0.369

	PT, seconds
	15.6 [12.6, 19.2]
	17.6 [14.3, 21.8]
	15.2 [12.2, 18.6]
	<0.001
	0.494

	Lipid metabolism§
	
	
	
	
	

	Total cholesterol, mmol/L
	3.0 [2.4, 3.9]
	2.9 [2.2, 3.9]
	3.1 [2.5, 4.0]
	0.043
	0.186

	Triglycerides, mmol/L
	0.8 [0.6, 1.3]
	0.9 [0.6, 1.3]
	0.8 [0.6, 1.2]
	0.680
	0.026

	LDL-C, mmol/L
	1.6 [1.2, 2.3]
	1.5 [1.0, 1.9]
	1.7 [1.2, 2.4]
	<0.001
	0.401

	HDL-C, mmol/L
	0.81 [0.53, 1.23]
	0.66 [0.43, 0.96]
	0.86 [0.57, 1.30]
	<0.001
	0.494

	ApoA‑I, g/L
	0.72 [0.44, 1.05]
	0.56 [0.31, 0.82]
	0.78 [0.50, 1.10]
	<0.001
	0.458

	ApoB, g/L
	0.67 [0.52, 0.90]
	0.65 [0.48, 0.93]
	0.67 [0.53, 0.89]
	0.289
	0.110

	Lp(a), mg/L
	11.6 [5.3, 24.5]
	11.6 [7.0, 23.7]
	11.4 [5.0, 24.9]
	0.408
	0.069

	Complement and immunoglobulins
	
	
	
	
	

	C3, g/L
	0.75 [0.58, 0.99]
	0.60 [0.45, 0.79]
	0.80 [0.62, 1.04]
	<0.001
	0.700

	C4, g/L
	0.15 [0.09, 0.23]
	0.11 [0.07, 0.17]
	0.15 [0.10, 0.24]
	<0.001
	0.511

	IgA, g/L
	3.8 [2.4, 5.7]
	4.3 [3.2, 6.9]
	3.4 [2.3, 5.4]
	<0.001
	0.398

	IgG, g/L
	18.0 [13.8, 22.5]
	21.2 [16.4, 25.8]
	17.3 [12.8, 21.6]
	<0.001
	0.524

	IgM, g/L
	1.6 [1.0, 2.6]
	1.9 [1.2, 2.9]
	1.6 [0.9, 2.5]
	0.001
	0.341

	Cytokines‖
	
	
	
	
	

	IFN-α, pg/mL
	0.01 [0.01, 0.12]
	0.01 [0.01, 0.40]
	0.01 [0.01, 0.06]
	0.021
	0.268

	IL-1β, pg/mL
	0.01 [0.01, 0.85]
	0.17 [0.01, 4.83]
	0.01 [0.01, 0.38]
	<0.001
	0.563

	IL-5, pg/mL
	0.01 [0.01, 0.01]
	0.01 [0.01, 0.31]
	0.01 [0.01, 0.01]
	<0.001
	0.340

	IL-12P70, pg/mL
	0.01 [0.01, 0.14]
	0.01 [0.01, 0.66]
	0.01 [0.01, 0.07]
	0.002
	0.354

	IL-8, pg/mL
	29.0 [10.8, 81.9]
	61.3 [24.8, 134.2]
	21.9 [8.4, 61.1]
	<0.001
	0.587

	IL-2, pg/mL
	0.01 [0.01, 0.47]
	0.01 [0.01, 0.61]
	0.01 [0.01, 0.39]
	0.039
	0.197

	IL-4, pg/mL
	0.01 [0.01, 0.08]
	0.01 [0.01, 0.39]
	0.01 [0.01, 0.01]
	0.029
	0.229

	IL-6, pg/mL
	19.2 [5.9, 51.5]
	37.0 [17.3, 91.5]
	15.1 [4.4, 39.3]
	<0.001
	0.648

	IL-10, pg/mL
	2.5 [0.8, 6.8]
	4.5 [1.7, 15.9]
	2.1 [0.6, 5.2]
	<0.001
	0.672

	TNF-α, pg/mL
	0.64 [0.15, 1.90]
	1.33 [0.50, 3.43]
	0.42 [0.07, 1.65]
	<0.001
	0.656

	IFN-γ, pg/mL
	0.16 [0.01, 0.99]
	0.82 [0.15, 2.65]
	0.01 [0.01, 0.66]
	<0.001
	0.773

	IL-17a, pg/mL
	0.02 [0.01, 0.58]
	0.10 [0.01, 0.72]
	0.01 [0.01, 0.49]
	0.132
	0.146

	Clinical scores
	
	
	
	
	

	Child–Pugh class
	
	
	
	<0.001
	

	A
	93 (14.9)
	11 (7.1)
	82 (17.5)
	
	0.290

	B
	353 (56.7)
	73 (47.4)
	280 (59.7)
	
	0.248

	C
	177 (28.4)
	70 (45.5)
	107 (22.8)
	
	0.502

	MELD
	17.6 ± 7.7
	21.5 ± 7.9
	16.4 ± 7.2
	<0.001
	0.688

	CLIF-C AD
	45.5 ± 12.6
	52.7 ± 12.4
	43.2 ± 11.8
	<0.001
	0.796

	90-day follow-up outcomes (not baseline)
	
	
	
	
	

	90-day mortality
	112 (18.0)
	84 (54.5)
	28 (6.0)
	
	

	Liver transplantation
	12 (1.9)
	7 (4.5)
	5 (1.1)
	
	


The historical evaluation cohort was a single-centre retrospective cohort enrolled between December 2019 and December 2023 (n = 623), used for historical frozen-model evaluation. Incident ACLF was defined as development of ACLF (EASL-CLIF criteria) within 90 days of admission.1,13 Continuous variables are presented as mean ± SD (approximately normally distributed) or median [IQR] (skewed). Categorical variables are presented as n (%). P values were calculated using Student’s t test or Wilcoxon rank-sum test for continuous variables, and χ² or Fisher’s exact test for categorical variables, as appropriate.18 P values are descriptive and not adjusted for multiple comparisons. For multi-category variables, the global P value is shown on the variable header row; SMD is reported for each category separately. SMD: standardised mean difference (Cohen’s d).43 For skewed continuous variables, SMD was computed on log-transformed values; raw values are displayed. † ADC trigger events are not mutually exclusive; patients may have more than one event at admission. ‡ Full 12-cytokine panel listed; anchor biomarkers (IL-6, IL-10, TNF-α, HDL-C, ApoA-I, C3) also appear in main-text Table 1. § Lipid panel: available in 608/623 overall (Incident ACLF 152/154; No ACLF 456/469). Lipid metabolism markers (TC, TG, LDL-C, HDL-C, ApoA-I, ApoB, Lp(a)) were measured from the first fasting blood draw after admission, not from the T0 sample. ‖ Cytokines: available in 530/623 overall (Incident ACLF 134/154; No ACLF 396/469). Cytokines were block-missing in 93/623 (14.9%) and the lipid panel was block-missing in 15/623 (2.4%). Statistics were computed on available cases. Cytokine values of 0.01 pg/mL indicate measurements at or below the lower limit of detection (LLOD); values below LLOD were reported as LLOD. 90-day follow-up outcomes are presented for descriptive purposes only (not baseline); P values and SMDs are not applicable. Previous ADC: history of prior acute decompensation-related hospitalisation. Multiple: ≥2 concurrent etiologies. Others: cryptogenic cirrhosis, drug-induced liver injury, and less common etiologies. Child–Pugh class16: derived from total bilirubin, albumin, INR, ascites, and hepatic encephalopathy. Abbreviations: ACLF, acute-on-chronic liver failure; ADC, acute decompensation of cirrhosis; AIH, autoimmune hepatitis; ALP, alkaline phosphatase; ALT, alanine aminotransferase; ApoA-I, apolipoprotein A-I; ApoB, apolipoprotein B; AST, aspartate aminotransferase; BUN, blood urea nitrogen; C3/C4, complement component 3/4; CLIF-C AD, Chronic Liver Failure Consortium Acute Decompensation score; CRP, C-reactive protein; GGT, gamma-glutamyl transferase; HCC, hepatocellular carcinoma; HDL-C, high-density lipoprotein cholesterol; IFN, interferon; IgA/G/M, immunoglobulin A/G/M; IL, interleukin; INR, international normalised ratio; LDH, lactate dehydrogenase; LDL-C, low-density lipoprotein cholesterol; LLOD, lower limit of detection; Lp(a), lipoprotein(a); MASLD, metabolic dysfunction-associated steatotic liver disease; MELD, Model for End-Stage Liver Disease; PBC, primary biliary cholangitis; PLT, platelet count; PT, prothrombin time; SMD, standardised mean difference; TIPS, transjugular intrahepatic portosystemic shunt; TNF-α, tumour necrosis factor alpha; WBC, white blood cell count.
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