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Neurofilaments (Nfs) are a family of neuronal intermediate filaments involved in the growth and 

stability of axons, and, through incorporation into different supramolecular assemblies, also in 

synaptic organization and function in the central nervous system. Pioneering work by Lars 

Rosengren and colleagues in the late 1980s led to the establishment of an enzyme-linked 

immunosorbent assay (ELISA) based on polyclonal antisera that allowed for the reliable 

quantification of the neurofilament light (NfL) subunit in cerebrospinal fluid (CSF). 1,2 The utility 

of CSF NfL as an axonal injury marker was first proven in amyotrophic lateral sclerosis,3 but it A
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soon became clear that NfL is a general marker of neuroaxonal injury, irrespective of cause, as 

verified in recent meta-analyses.4,5 

The first version of the assay was gradually improved in regards to analytical sensitivity and is 

now based on monoclonal antibodies against the mid-domain of the protein (the so-called rod 

region).6,7 In 2015, the most widely used ELISA was transferred onto the Single molecule array 

(Simoa) platform,8 which is a bead-based digital ELISA that allows for single molecule 

measurements, leading to a broad dynamic range.9 This improved analytical sensitivity made it 

possible to measure NfL concentration in regular serum or plasma samples.8 Importantly, using 

Simoa, the correlation of serum with CSF NfL levels is high.10 Given the robust relationship 

between CSF and blood NfL concentrations, it has been proposed that blood NfL could replace 

CSF NfL for the assessment of ongoing axonal injury in CNS diseases. However, it remains 

unclear if blood NfL concentrations change concurrently with CSF without delay, and if this 

correlation remains strong across a longitudinal trajectory, which is an important consideration for 

an early marker of neurodegeneration or monitoring therapeutic response. A recent cautionary 

paper suggests that plasma NfL may be less sensitive as an endpoint than CSF NfL in clinical 

trials.11 Another potential confounder is the degree of peripheral nerve damage influencing blood 

NfL levels; patients with Charcot-Marie-Tooth disease have significantly increased plasma NfL 

concentration compared with age-matched control individuals.12

In recurrent remitting multiple sclerosis (RRMS), CSF NfL concentration correlates with imaging 

evidence of white matter injury, degree of disability, disease activity, and time since last relapse.13 

Further, it has been shown that CSF NfL normalizes in response to disease-modifying treatments 

(DMTs). For example, MS patients starting natalizumab, a DMT with high efficacy, experienced a 

normalization of their CSF NfL levels down to those seen in healthy controls within 6-12 

months.14 With the new, ultrasensitive NfL assay, this result has been corroborated further. Similar 

to CSF NfL, it has been shown that serum NfL levels in MS patients are independently associated 

with disease activity and that DMT reduces serum NfL levels, in many cases down to the levels 

seen in age-matched healthy controls.15,16 Repeated NfL measurements in peripheral blood for 

detecting axonal damage may thus represent a new possibility in MS monitoring.
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In progressive MS, more research on the value of CSF NfL is needed. CSF NfL concentration is 

increased in progressive MS and reduced in response to immunosuppressive therapy,17 but robust 

relationships to disability progression has not yet been established. In the current issue of Acta 

Neurologica Scandinavica, Ferraro et al. set out to examine the association of plasma NfL 

concentration with disability, disease severity and disability progression in 70 untreated patients 

with primary or secondary progressive MS using RRMS patients (n=21) and healthy controls 

(n=10) as contrast groups.18 The data show that plasma NfL concentration was significantly higher 

in progressive MS compared with RRMS and the healthy control group in a manner that correlated 

with Expanded Disability Status Scale and MS Severity Score. Nine progressive MS patients had 

repeated plasma NfL concentrations determined over 2 years and all of these increased in NfL 

more than what could be expected by normal ageing. 

Altogether, the study speaks for the usefulness of plasma NfL as a biomarker for disease activity 

and progression also in progressive MS. Hopefully, this simple blood test could be used to speed 

up the evaluation of novel candidate drugs against progressive MS in clinical trials. 
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