Table S1. Receiver Operating Characteristic (ROC) analysis for discrimination between COVID-19 patients with and without neurological disease
	Marker
	AUC
	95% CI
	p-value
	Youden Index (J)
	Optimal Cut-off
	Sensitivity
	Specificity

	CRP (mg/L)
	0.834
	0.697 – 0.927
	<0.0001
	0.618
	≤ 76 mg/L
	79.2%
	82.6%

	Ferritin (ng/mL)
	0.756
	0.609 – 0.870
	0.0004
	0.487
	≤ 314 ng/mL
	79.2%
	69.6%

	D-dimer (mg/L)
	0.815
	0.675 – 0.913
	<0.0001
	0.493
	≤ 1.8 mg/L
	66.7%
	82.6%


Abbreviations: ROC = Receiver operating characteristic; AUC = Area under the curve; CRP = C-reactive protein. 























Table S2. Therapeutic interventions and clinical outcomes
	Variable
	COVID-19 with ND (N=24)
	COVID-19 without ND (N=23)
	p-Value†

	Therapy
	
	
	

	IVIG
	20 (83.3%)
	15 (65.2%)
	0.193

	Steroids
	22 (91.7%)
	22 (95.7%)
	>0.999

	IVIG + Steroids
	18 (75.0%)
	15 (65.2%)
	0.534

	[bookmark: _Hlk214448611]Anakinra
	4 (16.7%)
	1 (4.3%)
	0.348

	[bookmark: _Hlk214448618]Plasmapheresis
	3 (12.5%)
	0 (0.0%)
	0.234

	Outcomes
	
	
	

	Complete resolution
	15 (62.5%)
	19 (82.6%)
	0.193

	Partial recovery with sequelae
	7 (29.2%)
	1 (4.3%)
	0.048

	[bookmark: _Hlk214448671]Mortality
	2 (8.3%)
	3 (13.0%)
	0.666


Abbreviations: ND = neurological disease; PCR = polymerase chain reaction; IgG/IgM = immunoglobulins; ICU = intensive care unit; MV = mechanical ventilation; MIS-C = Multisystem Inflammatory Syndrome in Children; RTI = respiratory tract infection.





















Table S3. Cerebrospinal fluid (CSF) findings in COVID-19 neurological disease.
	Variable
	Value

	CSF performed
	13/24 (54.2%)

	CSF not performed
	11/24 (45.8%)

	Reasons for no CSF
	Hemodynamic instability (54.5%), conclusive imaging (36.4%), increased ICP (9.1%)

	Pleocytosis
	3/13 (23.1%) — all lymphocytic

	Elevated protein
	2/13 (15.4%)

	Elevated glucose
	6/13 (46.2%)




























Table S4. Neuroimaging and electrophysiological findings.
	Investigation
	Findings (n / total)
	%

	Brain CT performed
	19/24
	79.2%

	Brain edema on CT
	3/19
	15.8%

	Brain MRI performed
	24/24
	100%

	Normal MRI
	11/24
	45.8%

	Lacunar/ischemic infarcts
	4/24
	16.7%

	Demyelinating lesions
	2/24
	8.3%

	Cerebellitis / encephalitis / PRES / pontine myelinolysis / optic neuritis / Rasmussen / midbrain infarction
	Each 1/24
	4.2%

	MRA performed
	3/24
	12.5%

	Vasculitis detected
	3/3
	100%

	Spine MRI performed
	6/24
	25%

	LETM
	3/6
	50%

	Cauda equina root enhancement
	2/6
	33.3%

	Anterior spinal artery syndrome
	1/6
	16.7%

	Nerve conduction studies (NCS) performed
	4/24
	100% of indicated cases

	Axonal polyneuropathy
	4/4
	100%






















Table S5. Comparison of alleles in the three study groups.
	Allele
	COVID-19 with ND (N = 48 alleles)
	COVID-19 without ND (N = 46 alleles)
	Healthy Controls (N = 120 alleles)
	p-Value†

	
	n (%)
	n (%)
	n (%)
	

	HLA-B3
	0 (0.0%)
	1 (2.2%)
	0 (0.0%)
	.138

	HLA-B7
	1 (2.1%)
	0 (0.0%)
	3 (1.3%)
	.735

	HLA-B8
	4 (8.3%)
	2 (4.3%)
	7 (2.9%)
	.147

	HLA-B13
	0 (0.0%)
	1 (2.2%)
	6 (2.5%)
	.699

	HLA-B14
	2 (4.2%)
	5 (10.9%)
	23 (9.6%)
	.462

	HLA-B15
	3 (6.3%)
	2 (4.3%)
	14 (5.8%)
	>.999

	HLA-B18
	2 (4.2%)
	2 (4.3%)
	19 (7.9%)
	.609

	HLA-B27
	1 (2.1%)
	0 (0.0%)
	6 (2.5%)
	.837

	HLA-B35
	3 (6.3%)
	6 (13.0%)
	23 (9.6%)
	.526

	HLA-B37
	0 (0.0%)
	0 (0.0%)
	4 (1.7%)
	>.999

	HLA-B38
	3 (6.3%)
	0 (0.0%)
	14 (5.8%)
	.280

	HLA-B39
	1 (2.1%)
	0 (0.0%)
	3 (1.3%)
	.735

	HLA-B40
	0 (0.0%)
	0 (0.0%)
	7 (2.9%)
	.566

	HLA-B41
	3 (6.3%)
	6 (13.0%)
	11 (4.6%)
	.082

	HLA-B42
	2 (4.2%)
	2 (4.3%)
	5 (2.1%)
	.339

	HLA-B44
	1 (2.1%)
	1 (2.2%)
	11 (4.6%)
	.731

	HLA-B45
	3 (6.3%)
	0 (0.0%)
	5 (2.1%)
	.173

	HLA-B47
	0 (0.0%)
	1 (2.2%)
	8 (3.3%)
	.567

	HLA-B49
	5 (10.4%)
	4 (8.7%)
	17 (7.1%)
	.580

	HLA-B50
	4 (8.3%)
	3 (6.5%)
	9 (3.8%)
	.293

	HLA-B51
	4 (8.3%)
	2 (4.3%)
	8 (3.3%)
	.258

	HLA-B52
	2 (4.2%)
	7 (15.2%)
	18 (7.5%)
	.139

	HLA-B53
	3 (6.3%)
	0 (0.0%)
	3 (1.3%)
	.095

	HLA-B57
	0 (0.0%)
	0 (0.0%)
	2 (0.8%)
	>.999

	HLA-B58
	1 (2.1%)
	1 (2.2%)
	14 (5.8%)
	.495


† p-values calculated using the Fisher–Freeman–Halton exact test.
ND = Neurological Disease; N = Number of alleles.












Table S6. Association between HLA-B alleles and COVID-19 infection.
	Allele
	Odds Ratio
	95% CI
	z-Value
	p-Value†

	HLA-B3
	7.72
	0.31–191.13
	1.248
	.212

	HLA-B7
	0.85
	0.087–8.27
	0.141
	.888

	HLA-B8
	2.27
	0.74–6.94
	1.437
	.151

	HLA-B13
	0.42
	0.05–3.53
	0.799
	.424

	HLA-B14
	0.76
	0.31–1.83
	0.613
	.540

	HLA-B15
	0.91
	0.32–2.59
	0.182
	.855

	HLA-B18
	0.52
	0.17–1.56
	1.170
	.242

	HLA-B27
	0.42
	0.05–3.53
	0.799
	.424

	HLA-B35
	1.00
	0.44–2.25
	0.002
	.998

	HLA-B37
	0.28
	0.01–5.22
	0.856
	.392

	HLA-B38
	0.53
	0.15–1.90
	0.973
	.331

	HLA-B39
	0.85
	0.087–8.27
	0.141
	.888

	HLA-B40
	0.16
	0.01–2.91
	1.230
	.219

	HLA-B41
	2.20
	0.88–5.51
	1.692
	.091

	HLA-B42
	2.09
	0.55–7.95
	1.080
	.280

	HLA-B44
	0.45
	0.10–2.08
	1.018
	.309

	HLA-B45
	1.55
	0.36–6.62
	0.591
	.554

	HLA-B47
	0.31
	0.04–2.53
	1.091
	.275

	HLA-B49
	1.39
	0.60–3.24
	0.761
	.446

	HLA-B50
	2.07
	0.75–5.72
	1.396
	.163

	HLA-B51
	1.98
	0.67–5.86
	1.230
	.219

	HLA-B52
	1.31
	0.56–3.02
	0.624
	.533

	HLA-B53
	2.60
	0.52–13.14
	1.159
	.246

	HLA-B57
	0.50
	0.02–10.61
	0.440
	.660

	HLA-B58
	0.35
	0.08–1.57
	1.367
	.172


† Z-test.
CI = Confidence Interval. OR = Odds Ratio. ND = Neurological Disease.













Table S7. Association between HLA-B Alleles and development of neurological disease in patients with COVID-19.
	Allele
	Odds Ratio (OR)
	95% CI
	z-value
	p-value

	HLA-B3
	0.31
	0.01 – 7.87
	0.706
	0.480

	HLA-B7
	2.94
	0.12 – 73.95
	0.655
	0.513

	HLA-B8
	2.00
	0.35 – 11.49
	0.777
	0.437

	HLA-B13
	0.31
	0.01 – 7.87
	0.706
	0.480

	HLA-B14
	0.36
	0.07 – 1.94
	1.194
	0.233

	HLA-B15
	1.47
	0.23 – 9.21
	0.409
	0.683

	HLA-B18
	0.96
	0.13 – 7.09
	0.044
	0.965

	HLA-B27
	2.94
	0.12 – 73.95
	0.655
	0.513

	HLA-B35
	0.44
	0.10 – 1.89
	1.096
	0.273

	HLA-B37
	0.96
	0.02 – 49.32
	NaN
	NaN

	HLA-B38
	7.15
	0.36 – 142.44
	1.289
	0.197

	HLA-B39
	2.94
	0.12 – 73.95
	0.655
	0.513

	HLA-B40
	0.96
	0.09 – 49.32
	NaN
	NaN

	HLA-B41
	0.44
	0.10 – 1.89
	1.096
	0.273

	HLA-B42
	0.96
	0.13 – 7.09
	0.044
	0.965

	HLA-B44
	0.96
	0.06 – 15.77
	0.030
	0.976

	HLA-B45
	7.15
	0.36 – 142.44
	1.289
	0.197

	HLA-B47
	0.31
	0.01 – 7.87
	0.706
	0.480

	HLA-B49
	1.22
	0.31 – 4.86
	0.283
	0.777

	HLA-B50
	1.30
	0.28 – 6.17
	0.334
	0.739

	HLA-B51
	2.00
	0.35 – 11.49
	0.777
	0.437

	HLA-B52
	0.24
	0.05 – 1.23
	1.707
	0.088

	HLA-B53
	7.15
	0.36 – 142.44
	1.289
	0.197

	HLA-B57
	0.96
	0.02 – 49.32
	NaN
	NaN

	HLA-B58
	0.96
	0.06 – 15.77
	0.030
	0.976


† Z-test used.
95% CI: 95% confidence interval.
NaN: not computable due to sparse allele frequency.












Table S8. Association between HLA-B alleles and development of neurological disease in the whole study population. 
	Allele
	Odds Ratio (OR)
	95% CI
	z-value
	p-value

	HLA-B3
	1.96
	0.08 – 48.87
	0.411
	0.681

	HLA-B7
	2.01
	0.20 – 19.70
	0.598
	0.550

	HLA-B8
	2.80
	0.83 – 9.48
	1.653
	0.098

	HLA-B13
	0.38
	0.02 – 6.84
	0.651
	0.515

	HLA-B14
	0.40
	0.09 – 1.74
	1.221
	0.222

	HLA-B15
	0.55
	0.12 – 2.42
	0.793
	0.428

	HLA-B18
	0.55
	0.12 – 2.42
	0.793
	0.428

	HLA-B27
	0.99
	0.12 – 8.43
	0.007
	0.995

	HLA-B35
	0.59
	0.17 – 2.02
	0.838
	0.402

	HLA-B37
	0.65
	0.03 – 12.21
	0.290
	0.772

	HLA-B38
	1.30
	0.36 – 4.69
	0.394
	0.693

	HLA-B39
	2.01
	0.20 – 19.70
	0.598
	0.550

	HLA-B40
	0.38
	0.02 – 6.84
	0.651
	0.515

	HLA-B41
	1.05
	0.30 – 3.75
	0.083
	0.934

	HLA-B42
	1.73
	0.35 – 8.60
	0.673
	0.501

	HLA-B44
	0.49
	0.06 – 3.82
	0.686
	0.493

	HLA-B45
	3.75
	0.87 – 16.22
	1.766
	0.077

	HLA-B47
	0.30
	0.02 – 5.26
	0.822
	0.411

	HLA-B49
	1.47
	0.53 – 4.10
	0.732
	0.464

	HLA-B50
	2.08
	0.64 – 6.73
	1.218
	0.223

	HLA-B51
	2.51
	0.75 – 8.35
	1.500
	0.134

	HLA-B52
	0.45
	0.10 – 1.98
	1.050
	0.294

	HLA-B53
	6.29
	1.23 – 32.13
	2.210
	0.027 *

	HLA-B57
	1.17
	0.06 – 24.81
	0.103
	0.918

	HLA-B58
	0.38
	0.05 – 2.98
	0.915
	0.360


† Z-test used.
95% CI = 95% Confidence Interval. Statistically significant finding (p < 0.05).
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