Supplemental Figure S1. Quality control of plasma samples from the 42 survivors of critical COVID-19. Principal component analysis (PCA), using metabolite concentrations after normality assessment, was performed for each metabolic layer and the results are plotted. Each point represents an individual and is colored according to the group of study. Extreme values to discard are labeled. LMWM: low molecular weight metabolites. TCA: tricarboxylic acid.

[bookmark: _GoBack]Supplemental Figure S2. Multilayer integration. Consensus PCA (CPCA) results are displayed using a multifaceted stacked bar plot. The plot shows the percentage of variance explained by the components selected in each dataset after PCA evaluation. The sequence of colors included in each bar represents the 70% of features that most contributed to the definition of the specified component. 2SC: 2-S-(2-succino) cysteine. aKG: alpha-ketoglutarate. ARA+EPA: arachidonic acid and eicosapentaenoic acid. C: cholesterol. CMC: carboxymethyl-cysteine. CML: carboxymethyl-lysine. DHA: docosahexaenoic acid. EC: esterified cholesterol. FC: free cholesterol. Glyc: glycoprotein. H/W: height to bandwidth. IDL: intermediate-density lipoprotein. LA: linoleic acid. LDL: low-density lipoprotein. LMWM: low molecular weight metabolite. LPC: lysophosphatidylcholine. MDAL: malondialdehyde-lysine. P: particle number. PL: glycerophospholipids, except LPC. PUFA: polyunsaturated fatty acids. TCA: tricarboxylic acid. TG: triglycerides. VLDL: very low density lipoprotein. W3: omega-3 fatty acids. w6+w7: omega-6 and omega-7 fatty acids. W9: omega-9 fatty acids. Z: diameter.

Supplemental Figure S3. Nonsignificant linear and nonlinear relationships between the metabolites in the signature and the DLCO. The plots show generalized additive modeling (GAM) for lung diffusing capacity for carbon monoxide (DLCO) (Y axis) and the concentrations of the metabolites in the signature (X axis), except creatine. The 95% confidence band for each GAM is colored in blue. Each plot displays the effective degree of freedom (edf) and the p-value of the specified model. 2SC: 2-succinyl-cysteine. aKG: alpha-ketoglutarate. CMC: carboxymethyl-cysteine. CML: carboxymethyl-lysine. LDL – Z: low-density lipoprotein particle size.

Supplemental Figure S4. Nonsignificant linear and nonlinear relationships between the metabolites in the signature and the physical score. The plots show the GAM for physical score (Y axis) and the concentrations of the metabolites in the signature (X axis), except for aKG. The 95% confidence band for each GAM is colored in pink. Each plot displays the effective degree of freedom (edf) and the p-value of the specified model. 2SC: 2-succinyl-cysteine. CMC: carboxymethyl-cysteine. CML: carboxymethyl-lysine. LDL – Z: low-density lipoprotein particle size.

Supplemental Figure S5. Nonsignificant linear and nonlinear relationships between the metabolites in the signature and the mental score. The plots show the GAM for mental score (Y axis) and the concentrations of the metabolites in the signature (X axis), except for CMC and CML. The 95% confidence band for each GAM is colored in purple. Each plot displays the effective degree of freedom (edf) and the p-value of the specified model. 2SC: 2-succinyl-cysteine. aKG: alpha-ketoglutarate. LDL - Z: low-density lipoprotein particle size.
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