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Neurofilament light chains in cerebrospinal fluid reflect grey matter pathology
and intrathecal inflammation in early multiple sclerosis
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BACKGROUND

Focal and diffuse grey matter (GM) damage is a hallmark of Multiple Sclerosis (MS) pathology, associated with
meningeal inflammation and a severe disease course. Neurofilament light chain (NfL) levels are considered
potential markers of neuro-axonal damage, reflecting early pathological changes and disability accumulation in
MS.12 However, their relationship with GM pathology remains poorly explored.

AIMS

We aimed to i) evaluate the association of cerebrospinal fluid (CSF) NfL at diagnosis with cortical lesions (CLs)
and cortical and deep GM atrophy; ii) assess their predictive value for GM damage progression; iii) examine
their correlation with CSF inflammatory markers involved in cortical pathology, as reported in previous studies.3

METHODS

Seventy treatment-naive patients with relapsing-remitting MS, diagnosed according to McDonald's revised 2017
diagnostic criteria, were enrolled at diagnosis. All patients underwent routine clinical assessments, including the
Expanded Disability Status Scale (EDSS), and annual 3T brain and spinal cord MRI scans over 2 years. White
matter lesion number (WMLN) and volume (WMLV), CLs number (CLN) and volume (CLV), global cortical
thickness (CTh) and deep GM volumes were measured. CSF levels of 18 inflammatory markers associated with
GM damage were assessed with multiplex immunoassay. CSF NfL levels were measured at diagnosis using the
Human NF-light ELISA kit (MyBioSource, San Diego, CA, USA).

RESULTS

At diagnosis, higher NfL levels correlated with EDSS (3=0.149;p=0.034), increased CLN ($=0.076;p<0.001) and CLV
($=0.001;p<0.001), but not with WMLN and WMLV. Higher NfL levels were significantly correlated with reduced
global CTh (B=-0.754;p=0.008) and volumes of deep GM structures, in particular thalamic atrophy
($=0.076;p=<0.001). At two-year follow-up, univariate analysis detected higher NfL levels in patients with reduced
global CTh ($=-0.076;p=0.002), atrophy of the thalamus ($=-221.616;p=0.004), hippocampus (3=-0.069;p=0.028),
insula ($=-0.158;p=0.003) and cuneus ($=-0.067;p=0.016). At two-year follow-up, multivariate analysis included
age, sex, baseline EDSS, WMLV, revealing that higher NfL levels correlated with reduced global CTh (=
0.055;p=0.024). Higher NfL levels and increased WMLV significantly correlated with thalamic atrophy (=
171.169;p=0.026;3=-0.403;p=0.007, respectively). Finally, CSF NfL correlated with intrathecal inflammatory markers
of cortical damage, including sCD163 (p=0.022), Pentraxin-3 (p=0.007), CX3CL1 (p=0.011), and CXCL13 (p=0.015).

DISCUSSION

CSF NfL levels at diagnosis strongly reflect existing cortical pathology and predict GM atrophy progression over
2 years. Higher CSF NfL correlated with neuroaxonal damage, intrathecal inflammatory markers and reduced
global CTh, particularly affecting deep GM structures like the thalamus.

CONCLUSIONS

Our findings suggest NfL as a reliable biomarker reflecting ongoing neurodegeneration associated with
inflammatory processes and cortical damage in early MS.
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