Supplementary Table 1. Admission sTBI CT and Biochemical Variables
	Admission Head CT Abnormalities 
	n (%)

	  Diffuse axonal injury 
	15 (75%)

	  Cerebral edema 
	14 (70%)

	  Subarachnoid hemorrhage 
	13 (65%)

	  Contusion 
	13 (65%)

	  Subdural hemorrhage 
	12 (60%)

	  Vault skull fracture 
	9 (45%)

	  Intraventricular hemorrhage 
	9 (45%)

	  Midline shift 
	8 (40%)

	  Basal skull fracture 
	7 (35%)

	  Epidural hemorrhage 
	6 (30%)

	  Herniation 
	4 (20%)

	  Ischemia 
	1 (5%)

	Admission Biochemical Variable (normal range)
	median (IQR)

	  Arterial pH (7.35 - 7.45)
	7.29 (0.07)*

	  Arterial PCO2 (mm Hg; 35 - 45)
	41.5 (20.25)

	  Bicarbonate (mmol/L; 21 - 28)
	21.45 (5.9)

	  Base excess (mmol/L; -2 - +2)
	-5.5 (5.9)*

	  Hemoglobin (g/L; 125 -160)
	125 (31.25)

	  Platelets (x10⁹/L; 150 - 400 )
	243.5 (134.5)

	  PTT (seconds; 25 -37)
	26 (10.5)

	  INR ([PT t /PT n] ISI ; 0.9 - 1.1)
	1.2 (0.33)*

	  Glucose (mmol/L; 3.6 - 11)
	9.65 (4.3)

	  Albumin (g/L; 32 - 45)
	36.5 (9.25)

	  Creatinine (µmol/L; 62-120)
	56.5 (37.75)*

	  Urea (mmol/L; <= 8)
	4.6 (1.15)

	  Sodium (mmol/L; 135 - 145)
	141.75 (4.07)

	  Magnesium (mmol/L; 0.65 - 1.05)
	0.71 (0.13)

	* Denotes median value is outside normal range.
	




Supplementary Table 2. GO term GSEA: sTBI vs Healthy
	Description
	Size
	ES
	NES
	P
	P (adj.)

	cytosol
	458
	0.506
	2.13
	2.29E-21
	4.66E-18

	cell adhesion
	387
	-0.454
	-1.87
	3.00E-11
	3.06E-08

	nucleus
	392
	0.421
	1.76
	1.86E-09
	1.27E-06

	non-membrane-bounded organelle
	245
	0.469
	1.87
	2.36E-08
	9.64E-06

	intracellular non-membrane-bounded organelle
	245
	0.469
	1.87
	2.36E-08
	9.64E-06

	cell-cell adhesion
	252
	-0.449
	-1.79
	1.04E-07
	2.57E-05

	membrane-enclosed lumen
	453
	0.391
	1.65
	1.13E-07
	2.57E-05

	organelle lumen
	453
	0.391
	1.65
	1.13E-07
	2.57E-05

	intracellular organelle lumen
	453
	0.391
	1.65
	1.13E-07
	2.57E-05

	signaling receptor activity
	244
	-0.45
	-1.79
	1.66E-07
	2.94E-05

	molecular transducer activity
	244
	-0.45
	-1.79
	1.66E-07
	2.94E-05

	catabolic process
	283
	0.422
	1.71
	1.73E-07
	2.94E-05

	homophilic cell adhesion via plasma membrane adhesion molecules
	39
	-0.726
	-2.21
	2.27E-07
	3.55E-05

	cell surface
	311
	-0.419
	-1.7
	3.44E-07
	5.02E-05

	nuclear lumen
	246
	0.435
	1.74
	7.85E-07
	0.000107

	mitochondrion
	112
	0.525
	1.92
	9.96E-07
	0.000127

	side of membrane
	212
	-0.456
	-1.8
	1.06E-06
	0.000127

	cytoskeleton
	149
	0.482
	1.82
	2.44E-06
	0.000276

	transmembrane signaling receptor activity
	177
	-0.465
	-1.79
	2.82E-06
	0.000303

	oxidoreductase activity
	59
	0.624
	2.07
	3.12E-06
	0.000318

	nucleoplasm
	220
	0.443
	1.75
	4.13E-06
	0.000391

	nervous system development
	292
	-0.405
	-1.63
	4.22E-06
	0.000391

	plasma membrane bounded cell projection morphogenesis
	92
	-0.543
	-1.91
	5.92E-06
	0.000525

	transmembrane receptor protein kinase activity
	37
	-0.693
	-2.08
	6.44E-06
	0.000547

	cell projection morphogenesis
	93
	-0.543
	-1.91
	6.95E-06
	0.000567

	neuron projection morphogenesis
	89
	-0.549
	-1.92
	7.85E-06
	0.000616

	transmembrane receptor protein tyrosine kinase activity
	33
	-0.695
	-2.02
	8.26E-06
	0.000624

	synaptic membrane
	42
	-0.669
	-2.06
	1.05E-05
	0.000768

	generation of neurons
	193
	-0.436
	-1.7
	1.36E-05
	0.00096

	amino acid metabolic process
	29
	0.707
	2
	1.45E-05
	0.000985

	cell morphogenesis
	141
	-0.476
	-1.78
	1.61E-05
	0.00106

	postsynaptic membrane
	29
	-0.706
	-2.02
	1.89E-05
	0.0012

	neuron differentiation
	179
	-0.434
	-1.68
	2.26E-05
	0.0014

	cellular response to stress
	193
	0.425
	1.66
	2.43E-05
	0.00146

	small molecule metabolic process
	202
	0.421
	1.66
	2.89E-05
	0.00168

	cellular response to chemical stress
	59
	0.589
	1.95
	3.11E-05
	0.00173

	external side of plasma membrane
	155
	-0.45
	-1.7
	3.16E-05
	0.00173

	cell junction
	264
	-0.401
	-1.6
	3.23E-05
	0.00173

	enzyme-linked receptor protein signaling pathway
	222
	-0.417
	-1.64
	3.38E-05
	0.00177

	response to BMP
	33
	-0.673
	-1.96
	3.85E-05
	0.00192

	cellular response to BMP stimulus
	33
	-0.673
	-1.96
	3.85E-05
	0.00192

	chromatin organization
	36
	0.665
	2
	4.21E-05
	0.00204

	nucleic acid catabolic process
	25
	0.728
	1.97
	5.04E-05
	0.00237

	axon development
	87
	-0.512
	-1.78
	5.12E-05
	0.00237

	L-amino acid metabolic process
	17
	0.787
	1.95
	5.66E-05
	0.00256

	cell junction assembly
	76
	-0.55
	-1.87
	5.78E-05
	0.00256

	BMP signaling pathway
	31
	-0.683
	-1.98
	7.68E-05
	0.00333

	brain development
	80
	-0.526
	-1.8
	8.15E-05
	0.00346

	cell morphogenesis involved in neuron differentiation
	80
	-0.525
	-1.8
	8.97E-05
	0.00365

	head development
	85
	-0.512
	-1.78
	9.02E-05
	0.00365

	organophosphate metabolic process
	99
	0.483
	1.73
	9.12E-05
	0.00365

	molecular adaptor activity
	83
	0.509
	1.78
	9.70E-05
	0.0038

	neurogenesis
	227
	-0.402
	-1.58
	0.000113
	0.00431

	mitochondrial envelope
	44
	0.607
	1.9
	0.000114
	0.00431

	receptor complex
	115
	-0.476
	-1.72
	0.000143
	0.00532

	plasma membrane bounded cell projection organization
	187
	-0.41
	-1.59
	0.000165
	0.00592

	axonogenesis
	74
	-0.525
	-1.79
	0.000167
	0.00592

	cell projection organization
	191
	-0.404
	-1.57
	0.000168
	0.00592

	chromatin remodeling
	34
	0.65
	1.92
	0.000174
	0.00603

	growth factor binding
	60
	-0.553
	-1.81
	0.000197
	0.00671

	alpha-amino acid metabolic process
	19
	0.743
	1.9
	0.000211
	0.00699

	RNA binding
	85
	0.491
	1.73
	0.000212
	0.00699

	regulation of neuron differentiation
	23
	-0.706
	-1.91
	0.000254
	0.00822

	nucleobase-containing compound metabolic process
	321
	0.357
	1.46
	0.000315
	0.00996

	neuron development
	158
	-0.411
	-1.56
	0.000321
	0.00996

	intrinsic apoptotic signaling pathway
	59
	0.549
	1.82
	0.000326
	0.00996

	nucleobase-containing compound catabolic process
	48
	0.567
	1.8
	0.000327
	0.00996

	calcium-dependent protein binding
	16
	0.757
	1.86
	0.000339
	0.0102

	protein-macromolecule adaptor activity
	70
	0.508
	1.73
	0.000344
	0.0102

	secretory granule lumen
	83
	0.487
	1.7
	0.000351
	0.0102

	cellular response to oxidative stress
	49
	0.572
	1.82
	0.00037
	0.0106

	transcription by RNA polymerase II
	145
	0.422
	1.6
	0.000374
	0.0106

	cytoplasmic vesicle lumen
	86
	0.473
	1.67
	0.00038
	0.0106

	neuron projection development
	149
	-0.427
	-1.61
	0.000386
	0.0106

	synapse assembly
	45
	-0.581
	-1.8
	0.000398
	0.0108

	response to oxidative stress
	77
	0.493
	1.71
	0.00042
	0.0112

	protein tyrosine kinase activity
	41
	-0.601
	-1.84
	0.000428
	0.0112

	sensory organ development
	52
	-0.554
	-1.77
	0.000431
	0.0112

	catalytic complex
	90
	0.476
	1.69
	0.000432
	0.0112

	organic acid catabolic process
	32
	0.62
	1.8
	0.000465
	0.0117

	carboxylic acid catabolic process
	32
	0.62
	1.8
	0.000465
	0.0117

	identical protein binding
	301
	0.347
	1.42
	0.000499
	0.0124

	nucleoside phosphate metabolic process
	64
	0.519
	1.74
	0.00051
	0.0125

	protein modification by small protein conjugation or removal
	30
	0.624
	1.78
	0.000537
	0.0131

	regulation of cellular response to growth factor stimulus
	66
	-0.505
	-1.69
	0.000555
	0.0133

	post-translational protein modification
	33
	0.614
	1.8
	0.000566
	0.0133

	defense response to Gram-positive bacterium
	33
	0.614
	1.8
	0.000566
	0.0133

	chemokine production
	37
	0.607
	1.82
	0.000603
	0.0138

	regulation of chemokine production
	37
	0.607
	1.82
	0.000603
	0.0138

	axon guidance
	48
	-0.556
	-1.75
	0.000635
	0.0142

	neuron projection guidance
	48
	-0.556
	-1.75
	0.000635
	0.0142

	forebrain development
	50
	-0.566
	-1.79
	0.000673
	0.0149

	protein ubiquitination
	25
	0.672
	1.82
	0.000691
	0.0152

	nuclear speck
	16
	0.738
	1.81
	0.00071
	0.0154

	regulation of macrophage activation
	22
	0.674
	1.77
	0.000749
	0.0161

	positive regulation of chemokine production
	29
	0.626
	1.77
	0.000792
	0.0168

	nucleotide metabolic process
	54
	0.519
	1.7
	0.000816
	0.0172

	catalytic activity
	462
	0.321
	1.35
	0.000844
	0.0176

	regulation of BMP signaling pathway
	22
	-0.681
	-1.82
	0.000894
	0.0184

	response to reactive oxygen species
	42
	0.569
	1.76
	0.000903
	0.0184

	cell-cell adhesion via plasma-membrane adhesion molecules
	69
	-0.512
	-1.73
	0.000968
	0.0195

	anatomical structure morphogenesis
	379
	-0.336
	-1.38
	0.000991
	0.0198

	cellular response to reactive oxygen species
	31
	0.624
	1.8
	0.00103
	0.0205

	response to hormone
	148
	0.405
	1.54
	0.00106
	0.0208

	oxoacid metabolic process
	96
	0.454
	1.62
	0.00109
	0.0212

	tumor necrosis factor receptor superfamily binding
	20
	-0.707
	-1.84
	0.0011
	0.0212

	G protein-coupled receptor activity
	16
	-0.744
	-1.84
	0.00114
	0.0218

	response to temperature stimulus
	30
	0.606
	1.73
	0.00117
	0.0221

	signaling receptor binding
	410
	-0.326
	-1.35
	0.00122
	0.0227

	organic acid metabolic process
	98
	0.448
	1.61
	0.00123
	0.0227

	small molecule catabolic process
	52
	0.539
	1.74
	0.00124
	0.0227

	negative regulation of cellular catabolic process
	18
	0.729
	1.85
	0.00131
	0.0237

	cellular response to molecule of bacterial origin
	60
	0.493
	1.65
	0.00132
	0.0237

	plasma membrane region
	153
	-0.402
	-1.52
	0.00133
	0.0237

	vesicle lumen
	87
	0.45
	1.59
	0.00149
	0.0264

	defense response to bacterium
	72
	0.481
	1.65
	0.0015
	0.0264

	synapse
	152
	-0.406
	-1.53
	0.00153
	0.0267

	pattern specification process
	41
	-0.569
	-1.75
	0.0016
	0.0276

	neuron projection
	122
	-0.429
	-1.57
	0.00165
	0.0284

	negative regulation of intrinsic apoptotic signaling pathway
	22
	0.649
	1.71
	0.00175
	0.0298

	myeloid leukocyte activation
	82
	0.468
	1.64
	0.0018
	0.0301

	regulation of proteolysis involved in protein catabolic process
	22
	0.649
	1.71
	0.00181
	0.0301

	regulation of intrinsic apoptotic signaling pathway
	37
	0.578
	1.74
	0.00183
	0.0301

	learning
	16
	-0.734
	-1.82
	0.00184
	0.0301

	nucleic acid binding
	136
	0.397
	1.48
	0.00184
	0.0301

	primary lysosome
	40
	0.569
	1.74
	0.00189
	0.0303

	azurophil granule
	40
	0.569
	1.74
	0.00189
	0.0303

	bone development
	41
	-0.561
	-1.72
	0.00191
	0.0303

	skin development
	38
	-0.575
	-1.73
	0.00192
	0.0303

	epithelial cell apoptotic process
	15
	0.755
	1.82
	0.00196
	0.0308

	regionalization
	35
	-0.583
	-1.73
	0.002
	0.0311

	cellular response to lipopolysaccharide
	58
	0.5
	1.65
	0.00207
	0.0319

	mitochondrial membrane
	34
	0.587
	1.73
	0.00209
	0.032

	epidermis development
	45
	-0.536
	-1.66
	0.00217
	0.0329

	negative regulation of monoatomic ion transport
	18
	0.716
	1.81
	0.00218
	0.0329

	protein modification by small protein conjugation
	27
	0.631
	1.74
	0.0022
	0.033

	carboxylic acid metabolic process
	93
	0.448
	1.6
	0.00223
	0.0332

	macromolecule catabolic process
	134
	0.392
	1.47
	0.00225
	0.0332

	nucleobase-containing small molecule metabolic process
	67
	0.483
	1.64
	0.00227
	0.0332

	protein domain specific binding
	80
	0.455
	1.59
	0.00231
	0.0332

	intracellular protein-containing complex
	42
	0.546
	1.69
	0.00232
	0.0332

	reg of transmembrane receptor prot serine/threonine kinase sig path
	49
	-0.526
	-1.66
	0.00233
	0.0332

	chromosome
	60
	0.481
	1.61
	0.00235
	0.0332

	negative regulation of apoptotic signaling pathway
	44
	0.527
	1.65
	0.00236
	0.0332

	cell surface receptor protein serine/threonine kinase signaling pathway
	69
	-0.493
	-1.66
	0.00236
	0.0332

	plasma membrane protein complex
	79
	-0.478
	-1.64
	0.00239
	0.0333

	regulation of transcription by RNA polymerase II
	141
	0.406
	1.53
	0.0024
	0.0333

	transforming growth factor beta receptor superfamily sig path
	67
	-0.477
	-1.6
	0.00252
	0.0346

	nucleobase-containing compound biosynthetic process
	263
	0.342
	1.38
	0.00253
	0.0346

	cellular catabolic process
	147
	0.393
	1.49
	0.00261
	0.0355

	response to bacterium
	155
	0.388
	1.48
	0.00292
	0.0394

	central nervous system development
	133
	-0.412
	-1.53
	0.00294
	0.0394

	dendrite
	58
	-0.498
	-1.63
	0.00313
	0.0414

	dendritic tree
	58
	-0.498
	-1.63
	0.00313
	0.0414

	supramolecular complex
	79
	0.463
	1.61
	0.00317
	0.0416

	cell development
	394
	-0.321
	-1.32
	0.0032
	0.0416

	RNA processing
	27
	0.619
	1.71
	0.00322
	0.0416

	early endosome
	49
	-0.517
	-1.63
	0.00322
	0.0416

	cell junction organization
	128
	-0.41
	-1.51
	0.00332
	0.0426

	organic cyclic compound binding
	281
	0.333
	1.35
	0.00337
	0.0429

	embryo implantation
	19
	0.674
	1.72
	0.00341
	0.0432

	glutamatergic synapse
	66
	-0.466
	-1.56
	0.00343
	0.0432

	response to toxic substance
	45
	0.524
	1.66
	0.00352
	0.0438

	regulation of catabolic process
	108
	0.411
	1.5
	0.00352
	0.0438

	cognition
	39
	-0.553
	-1.68
	0.00356
	0.044

	cell-cell junction
	74
	-0.467
	-1.59
	0.00364
	0.0441

	outer membrane
	17
	0.687
	1.7
	0.00365
	0.0441

	organelle outer membrane
	17
	0.687
	1.7
	0.00365
	0.0441

	response to abiotic stimulus
	177
	0.372
	1.45
	0.00366
	0.0441

	response to interleukin-1
	29
	0.582
	1.65
	0.00367
	0.0441

	antimicrobial humoral response
	69
	0.471
	1.6
	0.00378
	0.0451

	response to peptide hormone
	75
	0.449
	1.54
	0.00385
	0.0456

	sensory system development
	40
	-0.542
	-1.65
	0.00389
	0.0456

	visual system development
	40
	-0.542
	-1.65
	0.00389
	0.0456

	azurophil granule lumen
	27
	0.61
	1.69
	0.00397
	0.0461

	response to heat
	24
	0.632
	1.69
	0.00398
	0.0461

	anchoring junction
	141
	-0.393
	-1.47
	0.00421
	0.0485

	organelle envelope lumen
	17
	0.683
	1.69
	0.00428
	0.049





Supplementary Table 3. Reactome pathway GSEA: sTBI vs Healthy
	Description
	Size
	ES
	NES
	P
	P (adj.)

	Cellular responses to stress
	75
	0.622
	2.13
	7.33E-08
	5.94E-06

	Cellular responses to stimuli
	75
	0.622
	2.13
	7.33E-08
	5.94E-06

	Signaling by Interleukins
	137
	0.506
	1.9
	3.79E-07
	2.04E-05

	Innate Immune System
	211
	0.411
	1.63
	2.64E-05
	0.00103

	Interleukin-10 signaling
	30
	0.681
	1.96
	3.19E-05
	0.00103

	Metabolism
	203
	0.404
	1.59
	8.00E-05
	0.00216

	Cytokine Signaling in Immune system
	189
	0.407
	1.59
	0.000139
	0.00286

	Developmental Biology
	143
	-0.444
	-1.67
	0.000141
	0.00286

	Immune System
	432
	0.331
	1.39
	0.00032
	0.00577

	Interleukin-4 and Interleukin-13 signaling
	45
	0.577
	1.81
	0.000488
	0.00746

	Transcriptional Regulation by TP53
	34
	0.618
	1.83
	0.000506
	0.00746

	Metabolism of amino acids and derivatives
	23
	0.68
	1.86
	0.000941
	0.0124

	Cellular response to chemical stress
	34
	0.599
	1.77
	0.00112
	0.0124

	Fc epsilon receptor (FCERI) signaling
	15
	0.745
	1.8
	0.00119
	0.0124

	Leishmania infection
	31
	0.611
	1.78
	0.00123
	0.0124

	Parasitic Infection Pathways
	31
	0.611
	1.78
	0.00123
	0.0124

	Metabolism of RNA
	17
	0.706
	1.79
	0.00163
	0.0156

	Infectious disease
	109
	0.433
	1.57
	0.00182
	0.0164

	Neutrophil degranulation
	120
	0.413
	1.52
	0.0022
	0.0185

	Post-translational modification: synthesis of GPI-anchored proteins
	22
	-0.665
	-1.81
	0.00229
	0.0185

	Cell Cycle, Mitotic
	29
	0.61
	1.75
	0.00251
	0.0185

	Axon guidance
	73
	-0.472
	-1.6
	0.00262
	0.0185

	Nervous system development
	73
	-0.472
	-1.6
	0.00262
	0.0185

	Cell Cycle
	35
	0.592
	1.75
	0.00279
	0.0185

	Immunoreg interactions between a Lymphoid and a non-Lymphoid cell
	63
	-0.479
	-1.6
	0.00286
	0.0185

	Asparagine N-linked glycosylation
	28
	0.595
	1.69
	0.00358
	0.0223

	L1CAM interactions
	18
	-0.668
	-1.74
	0.00565
	0.0339

	M Phase
	17
	0.671
	1.7
	0.00603
	0.0349

	Integrin cell surface interactions
	33
	-0.534
	-1.57
	0.00751
	0.0419





[bookmark: _Hlk196221816]Supplementary Figure 1. Twelve features were identified using decision tree methods and Boruta feature selection as sufficient to differentiate sTBI patients from healthy controls.[image: A screenshot of a graph] Feature importance (A) and class separation demonstrated with tSNE (B) are shown. 

Supplementary Figure 2. Analysis of the selected features confirms that as few as four features are sufficient to differentiate between sTBI patients and healthy controls.
[image: A graph with a line and text]

Supplementary Figure 3. Four features were identified using decision tree methods and Boruta feature selection as sufficient to differentiate sTBI patients from healthy controls. Feature importance (A) and class separation demonstrated with tSNE (B) are shown.  
[image: A screenshot of a graph]

Supplementary Figure 4. Pathway associations (ORA) with clinical features.
[image: ]
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Figure 1: Twelve features were identified as important in differentiating TBI patients from healthy con-

trols. The features are shown in the left panel, and the right panel shows the separation of the classes
using these features.
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Figure 2: Four features were identified as sufficient to differentiating TBI patients from healthy controls.

The features are shown in the left panel, and the right panel shows the separation of the classes using
these features.
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Figure 6: Further analysis of the selected features indicates that as few as four features are sufficient to
differentiate between healthy controls and patients with TBI.
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