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Serum neurofilament light is associated with future disease activity in clinically isolated syndrome and early multiple sclerosis only after non-optic neuritis onset
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Description of combined analysis of serum neurofilament light (sNFL) and glial fibrillary acidic protein (sGFAP) in patients with clinically isolated syndrome/early MS and optic neuritis onset (pwON) and non-optic neuritis onset (pwNON)

We examined the influence of a combined analysis of sNFL/sGFAP on the risk of subsequent attack and new MRI T2 lesions. We categorized all pwON and pwNON patients according to the median sNFL and sGFAP z scores (sNFL: 0.84; sGFAP: 0) into one of the following four groups: low sNFL/low sGFAP (both equal or below respective median), high sNFL/low sGFAP (sNFL above median, sGFAP equal or below median), low sNFL/high sGFAP (sNFL equal or below median, sGFAP above median), and high sNFL/high sGFAP (both above respective median). The low sNFL/low sGFAP group was selected as the reference category. Next, we repeated the Cox proportional hazard regression with time-varying covariates adjusted for sex, and clustering for multiple intraindividual measurements of each patient.

Supplemental table 1. Cox regression analysis for prediction of risk of future attack through paired analysis of sNFL/sGFAP
	pwON

	
	N
	HR
	95%-CI
	p

	High sNFL/low sGFAP
	2
	0.39
	0.06 to 2.50
	0.324

	Low sNFL/high sGFAP
	5
	0.25
	0.05 to 1.22
	0.086

	High sNFL/high sGFAP
	6
	0.15
	0.03 to 0.82
	0.028

	Low sNFL/high sGFAP
	5
	Reference
	
	

	pwNON

	
	N
	HR
	95%-CI
	p

	High sNFL/low sGFAP
	17
	1.77
	0.66 to 4.75
	0.256

	Low sNFL/high sGFAP
	6
	0.88
	0.25 to 3.08
	0.837

	High sNFL/high sGFAP
	15
	3.06
	1.09 to 8.58
	0.033

	Low sNFL/low sGFAP
	9
	Reference
	
	


Abbreviations: HR, hazard ratio; pwNON, patients with clinically isolated syndrome/early multiple sclerosis and non-optic neuritis as first manifestation; pwON, patients with clinically isolated syndrome/early multiple sclerosis and optic neuritis as first manifestation; sGFAP, serum glial fibrillary acidic protein; sNFL, serum neurofilament light; CI, confidence intervals.


Supplemental table 2. Cox regression analysis for prediction of risk of new MRI T2 lesion through paired analysis of sNFL/sGFAP
	pwON

	
	N
	HR
	95%-CI
	p

	High sNFL/low sGFAP
	2
	4.64
	1.46 to 14.70
	0.009

	Low sNFL/high sGFAP
	5
	1.63
	0.51 to 5.21
	0.406

	High sNFL/high sGFAP
	6
	1.90
	0.49 to 7.29
	0.352

	Low sNFL/low sGFAP
	5
	Reference
	
	

	pwNON

	
	N
	HR
	95%-CI
	p

	High sNFL/low sGFAP
	17
	1.55
	0.73 to 3.27
	0.251

	Low sNFL/high sGFAP
	6
	0.74
	0.32 to 1.68
	0.466

	High sNFL/high sGFAP
	15
	1.81
	0.81 to 4.07
	0.149

	Low sNFL/low sGFAP
	9
	Reference
	
	


Abbreviations: HR, hazard ratio; MRI, magnetic resonance imaging; pwNON, patients with clinically isolated syndrome/early multiple sclerosis and non-optic neuritis as first manifestation; pwON, patients with clinically isolated syndrome/early multiple sclerosis and optic neuritis as first manifestation; sGFAP, serum glial fibrillary acidic protein; sNFL, serum neurofilament light; CI, confidence intervals.


Analysis of association of sNFL/sGFAP and EDSS

[bookmark: _GoBack]Supplemental table 3. Linear mixed models for association of sNFL/sGFAP with EDSS and EDSS subscores at baseline
	pwON

	
	sNFL
	sGFAP

	
	β
	95%-CI
	p
	β
	95%-CI
	p

	EDSS
	0.34
	0.05 to 0.63
	0.026
	0.42
	0.06 to 0.77
	0.025

	   EDSS VFS
	0.60
	0.15 to 1.06
	0.012
	0.57
	-0.04 to 1.18
	0.064

	   EDSS PFS
	0.11
	-0.10 to 0.33
	0.274
	0.15
	-0.11 to 0.41
	0.234

	   EDSS SFS
	0.03
	-0.12 to 0.17
	0.716
	0.05
	-0.12 to 0.22
	0.543

	   EDSS BBFS
	-0.04
	-0.15 to 0.06
	0.378
	0.01
	-0.12 to 0.14
	0.903

	pwNON

	
	sNFL
	sGFAP

	
	β
	95%-CI
	p
	β
	95%-CI
	p

	EDSS
	-0.02
	-0.26 to 0.21
	0.843
	0.03
	-0.22 to 0.29
	0.793

	   EDSS VFS
	0.01
	-0.12 to 0.14
	0.896
	0.12
	-0.02 to 0.25
	0.097

	   EDSS PFS
	-0.05
	-0.24 to 0.13
	0.571
	0.04
	-0.16 to 0.25
	0.682

	   EDSS SFS
	0.05
	-0.19 to 0.28
	0.700
	-0.18
	-0.42 to 0.07
	0.148

	   EDSS BBFS
	-0.01
	-0.09 to 0.06
	0.722
	0.00
	-0.08 to 0.08
	0.998

	pwMS

	
	sNFL
	sGFAP

	
	β
	95%-CI
	p
	β
	95%-CI
	p

	EDSS
	-0.09
	-0.62 to 0.45
	0.734
	0.54
	-0.04 to 1.12
	0.066

	   EDSS VFS
	0.09
	-0.56 to 0.74
	0.777
	0.09
	-0.67 to 0.85
	0.808

	   EDSS PFS
	-0.22
	-0.63 to 0.189
	0.269
	0.50
	0.06 to 0.94
	0.027

	   EDSS SFS
	-0.01
	-0.48 to 0.45
	0.960
	0.34
	-0.18 to 0.87
	0.188

	   EDSS BBFS
	-0.24
	-0.68 to 0.20
	0.275
	0.22
	-0.30 to 0.75
	0.387


Abbreviations: BBFS, bowel and bladder functional score; CI, confidence intervals; EDSS, expanded disability status scale; PFS, pyramidal functional score; pwNON, patients with clinically isolated syndrome/early multiple sclerosis and non-optic neuritis as first manifestation; pwON, patients with clinically isolated syndrome/early multiple sclerosis and optic neuritis as first manifestation; SFS, sensory functional score; sGFAP, serum glial fibrillary acidic protein; sNFL, serum neurofilament light; VFS, visual functional score.


Analysis using sNFL/sGFAP differences for relapse prediction

Supplemental table 4. Cox regression analysis for prediction of risk of future attack through difference of baseline and first subsequent sNFL/sGFAP z score measurement adjusted for baseline sNFL/sGFAP
	sNFL z scores

	
	HR
	95%-CI
	p

	pwON
	0.57
	0.25 to 1.29
	0.177

	pwNON
	1.35
	0.81 to 2.25
	0.250

	sGFAP z scores

	
	HR
	95%-CI
	p

	pwON
	0.80
	0.28 to 2.29
	0.680

	pwNON
	2.00
	0.96 to 4.22
	0.066


Abbreviations: CI, confidence intervals; HR, hazard ratio; pwNON, patients with clinically isolated syndrome/early multiple sclerosis and non-optic neuritis as first manifestation; pwON, patients with clinically isolated syndrome/early multiple sclerosis and optic neuritis as first manifestation; sGFAP, serum glial fibrillary acidic protein; sNFL, serum neurofilament light.


Analysis of association of sNFL/sGFAP and MRI T2 lesion volume

Supplemental figure 1. Scatter plots depicting the association between sNFL and sGFAP with MRI T2 lesion volume separated by disease groups.
[image: Ein Bild, das Diagramm, Text, Reihe, parallel enthält.

Automatisch generierte Beschreibung]
First line shows association between sNFL and MRI T2 lesion volume, second row shows association between sGFAP and MRI T2 lesion volume. Blue line shows linear trend in each graph. Pair wise comparisons were performed using linear mixed models. β and 95%-CI are reported.
Abbreviations: CI, confidence intervals; MRI, magnetic resonance imaging; pweMS, patients with established multiple sclerosis; pwNON, patients with clinically isolated syndrome/early multiple sclerosis and non-optic neuritis as first manifestation; pwON, patients with with clinically isolated syndrome/early multiple sclerosis and optic neuritis as first manifestation; sGFAP, serum glial fibrillary acidic protein; sNFL, serum neurofilament light.
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