Supplementary Table 16. Reduced marker panels: definitions, construct fidelity, and frozen internal performance.
Panel A. Reduced-panel definitions and construct fidelity
	Panel
	Markers
	Discovery Pearson r: H/I/R
	Historical Pearson r: H/I/R
	Evidence role

	Full 11-marker reference
	CRP, ANC, IL-6, IL-8, IL-10, C3, C4, IgM, HDL-C, ApoA‑I, albumin
	1.000 / 1.000 / 1.000
	1.000 / 1.000 / 1.000
	Reference

	6-marker panel
	CRP, IL-6, IL-10, C3, HDL-C, ApoA‑I
	0.915 / 0.920 / 0.998
	0.927 / 0.938 / 0.998
	Illustrative reduced-panel comparator

	Five-marker clinically robust candidate
	CRP, ANC, C3, HDL-C, albumin
	0.904 / 0.890 / 0.856
	0.931 / 0.877 / 0.851
	Preferred clinically practical candidate

	Four-marker parsimonious lower-bound candidate
	CRP, C3, HDL-C, albumin
	0.769 / 0.890 / 0.856
	0.814 / 0.877 / 0.851
	Parsimonious lower-bound candidate

	Three-marker theoretical lower-bound stress test
	CRP, C3, albumin
	0.769 / 0.890 / 0.494
	0.814 / 0.877 / 0.469
	Not retained because reserve-depletion fidelity is low


Correlations compare each reduced-panel score with the corresponding complete 11-marker score. H/I/R denotes hyperinflammation, immunoparalysis, and defence-reserve depletion.18
Panel B. Frozen performance in the common 515-patient historical evaluation set
	Endpoint
	Model
	n / events
	AUC (95% CI)
	Brier (95% CI)
	O/E
	Slope

	90-day ACLF
	MELD
	515 / 132 ACLF / 30 competing
	0.701 (0.649–0.752)
	0.171 (0.154–0.192)
	0.997
	1.101

	90-day ACLF
	Full 11-marker + MELD
	515 / 132 ACLF / 30 competing
	0.796 (0.750–0.840)
	0.147 (0.130–0.165)
	0.977
	1.535

	90-day ACLF
	6-marker + MELD
	515 / 132 ACLF / 30 competing
	0.797 (0.750–0.840)
	0.149 (0.132–0.167)
	0.994
	1.484

	90-day ACLF
	5-marker + MELD
	515 / 132 ACLF / 30 competing
	0.781 (0.730–0.828)
	0.151 (0.134–0.170)
	0.982
	1.438

	90-day ACLF
	4-marker + MELD
	515 / 132 ACLF / 30 competing
	0.778 (0.727–0.824)
	0.152 (0.135–0.171)
	0.987
	1.360

	90-day ACLF
	3-marker + MELD
	515 / 132 ACLF / 30 competing
	0.775 (0.726–0.818)
	0.154 (0.137–0.173)
	0.970
	1.257

	90-day mortality
	MELD
	515 / 99 deaths
	0.781 (0.733–0.829)
	0.131 (0.112–0.150)
	1.062
	1.032

	90-day mortality
	Full 11-marker + MELD
	515 / 99 deaths
	0.843 (0.803–0.883)
	0.115 (0.096–0.133)
	1.042
	1.049

	90-day mortality
	6-marker + MELD
	515 / 99 deaths
	0.839 (0.799–0.880)
	0.117 (0.099–0.135)
	1.080
	1.046

	90-day mortality
	5-marker + MELD
	515 / 99 deaths
	0.840 (0.797–0.880)
	0.115 (0.097–0.134)
	1.038
	0.994

	90-day mortality
	4-marker + MELD
	515 / 99 deaths
	0.840 (0.799–0.880)
	0.116 (0.097–0.134)
	1.053
	0.964

	90-day mortality
	3-marker + MELD
	515 / 99 deaths
	0.849 (0.809–0.885)
	0.115 (0.096–0.134)
	1.023
	0.971


All reduced-score definitions and prediction parameters were derived in the discovery cohort and applied without refitting or recalibration to the same 515 historical patients. ACLF metrics retained competing deaths and liver transplantation.
Panel C. Paired performance differences versus the complete 11-marker model
	Endpoint
	Reduced model
	ΔAUC (95% CI)
	ΔBrier (95% CI)

	90-day ACLF
	6-marker + MELD
	0.001 (-0.011–0.012)
	0.002 (-0.000–0.004)

	90-day ACLF
	5-marker + MELD
	-0.015 (-0.035–0.006)
	0.004 (-0.000–0.009)

	90-day ACLF
	4-marker + MELD
	-0.018 (-0.040–0.005)
	0.005 (0.000–0.011)

	90-day ACLF
	3-marker + MELD
	-0.021 (-0.051–0.005)
	0.007 (-0.000–0.014)

	90-day mortality
	6-marker + MELD
	-0.004 (-0.015–0.007)
	0.002 (-0.001–0.005)

	90-day mortality
	5-marker + MELD
	-0.004 (-0.022–0.013)
	0.000 (-0.005–0.006)

	90-day mortality
	4-marker + MELD
	-0.003 (-0.025–0.017)
	0.001 (-0.005–0.007)

	90-day mortality
	3-marker + MELD
	0.006 (-0.021–0.031)
	0.000 (-0.007–0.009)


Differences are reduced-panel model minus complete 11-marker model. Positive ΔAUC favours the reduced model; negative ΔBrier favours the reduced model. The 6-marker panel includes CRP, IL-6, IL-10, C3, HDL-C, and ApoA-I.
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