Supplementary Table 17. Exploratory external-centre baseline comparison, panel availability, event support, and frozen performance.
Panel A. Selected baseline characteristics and case-mix comparison
	Characteristic
	Discovery cohort
	Historical complete-case cohort
	External-centre cohort

	Calendar period
	Jan 2024–Sep 2025
	Dec 2019–Dec 2023
	Jan–Dec 2025

	Patients, n
	485
	515
	179

	Age, years
	55.5 ± 11.6
	55.8 ± 11.4
	56.9 ± 12.0

	Male sex, n (%)
	278 (57.3)
	272 (52.8)
	110 (61.5)

	Alcohol-related cirrhosis, n (%)
	77 (15.9)
	84 (16.3)
	79 (44.1)

	Viral cirrhosis, n (%)
	239 (49.3)
	249 (48.3)
	100 (55.9)

	Ascites, n (%)
	398 (82.1)
	421 (81.7)
	150 (83.8)

	Gastrointestinal bleeding, n (%)
	50 (10.3)
	86 (16.7)
	31 (17.3)

	Hepatic encephalopathy, n (%)
	47 (9.7)
	46 (8.9)
	12 (6.7)

	Infection, n (%)
	151 (31.1)
	155 (30.1)
	49 (27.4)

	C-reactive protein, mg/L
	15.3 [9.0–27.3]
	16.8 [9.4–32.5]
	14.1 [6.0–24.1]

	Total bilirubin, μmol/L
	47.6 [23.2–105.6]
	58.5 [26.2–127.8]
	17.5 [12.7–25.0]

	Albumin, g/L
	32.1 ± 6.0
	31.8 ± 6.2
	32.6 ± 4.4

	INR
	1.33 [1.09–1.68]
	1.41 [1.13–1.73]
	1.26 [1.15–1.38]

	Creatinine, μmol/L
	65.0 [41.7–106.5]
	69.1 [43.8–105.1]
	60.0 [51.1–73.5]

	Sodium, mmol/L
	138.8 ± 5.6
	138.4 ± 5.6
	140.5 ± 3.4

	MELD
	15.7 [11.1–22.0]
	17.0 [11.4–22.9]
	10.0 [8.6–12.1]

	CLIF-C AD
	43.4 [35.0–52.4]
	44.7 [36.7–55.0]
	38.0 [33.5–44.0]


Continuous variables are presented as mean ± SD or median [IQR], and categorical variables as n (%). Infection denotes clinically diagnosed bacterial infection identified as an acute decompensation precipitant. No inferential between-cohort comparisons were performed. Complete marker-panel availability, event support, frozen discrimination, Brier scores, and calibration estimates are reported in Panels B and C.
Panel B. Marker-panel availability and event support
	Panel
	Markers
	Complete n/N (%)
	ACLF events
	Competing events
	Deaths
	Evidence role

	4-marker panel
	CRP, C3, HDL-C, albumin
	166/179 (92.7%)
	44
	11
	37
	Principal exploratory evaluation

	5-marker panel
	CRP, ANC, C3, HDL-C, albumin
	166/179 (92.7%)
	44
	11
	37
	Principal exploratory evaluation

	6-marker panel
	CRP, IL-6, IL-10, C3, HDL-C, ApoA‑I
	27/179 (15.1%)
	5
	3
	5
	Descriptive only

	Full 11-marker panel
	CRP, ANC, IL-6, IL-8, IL-10, C3, C4, IgM, HDL-C, ApoA‑I, albumin
	22/179 (12.3%)
	4
	3
	4
	Descriptive only


The principal exploratory evaluation used the common 166-patient set with both the 4- and 5-marker panels. Sparse 6- and 11-marker subsets are shown to document availability only.
Panel C. Frozen discrimination and prediction-error metrics in the common 166-patient set
Panel C1. Discrimination and Brier scores
	Endpoint
	Model
	n / events
	AUC (95% CI)
	ΔAUC vs MELD (95% CI)
	Brier (95% CI)
	ΔBrier vs MELD (95% CI)

	90-day ACLF
	MELD
	166 / 44 ACLF / 11 competing
	0.770 (0.686–0.847)
	Reference
	0.188 (0.146–0.233)
	Reference

	90-day ACLF
	4-marker + MELD
	166 / 44 ACLF / 11 competing
	0.798 (0.710–0.877)
	0.029 (−0.049 to 0.117)
	0.171 (0.134–0.213)
	−0.017 (−0.031 to −0.005)

	90-day ACLF
	5-marker + MELD
	166 / 44 ACLF / 11 competing
	0.814 (0.724–0.894)
	0.044 (−0.040 to 0.131)
	0.168 (0.130–0.209)
	−0.020 (−0.034 to −0.008)

	90-day mortality
	MELD
	166 / 37 deaths
	0.675 (0.578–0.758)
	Reference
	0.185 (0.134–0.240)
	Reference

	90-day mortality
	4-marker + MELD
	166 / 37 deaths
	0.687 (0.579–0.789)
	0.012 (−0.093 to 0.118)
	0.178 (0.130–0.232)
	−0.007 (−0.021 to 0.006)

	90-day mortality
	5-marker + MELD
	166 / 37 deaths
	0.703 (0.597–0.801)
	0.028 (−0.077 to 0.136)
	0.177 (0.129–0.231)
	−0.008 (−0.022 to 0.005)


Panel C2. Calibration
	Endpoint
	Model
	O/E
	Slope

	90-day ACLF
	MELD
	1.637
	2.645

	90-day ACLF
	4-marker + MELD
	1.560
	1.775

	90-day ACLF
	5-marker + MELD
	1.563
	1.893

	90-day mortality
	MELD
	2.714
	1.264

	90-day mortality
	4-marker + MELD
	2.620
	0.769

	90-day mortality
	5-marker + MELD
	2.632
	0.808


The panels, preprocessing parameters, simplified-score definitions, prediction coefficients, and baseline risks were defined internally and applied without external-centre outcome-guided marker selection, refitting, recalibration, or threshold adjustment. ACLF metrics retained competing deaths and transplantation.

