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A major challenge in the study of neurodegenerative diseases is obtaining objective and easily
accessible serum biomarkers for early detection of neurodegeneration. Having them would
allow early diagnosis and detection of the effects of disease-modifying therapies. Neurofilament
light (NfL) is a candidate biomarker that may address this challenge. NfLs are neuron-specific
cytoskeletal proteins that are released on neuronal damage and, as a result of rapid advances in
the development of ultrasensitive assays, are reliably quantifiable in peripheral blood. Recent
studies provide evidence of the prognostic use of NfL in a variety of neurodegenerative
diseases,1 including amyotrophic lateral sclerosis,2 dementia,3,4 Huntington disease,5 and
neuroinflammatory conditions such as multiple sclerosis.6

Spinocerebellar ataxia (SCA) refers to a group of rare autosomal dominant inherited conditions
caused by repeat expansions or variations in several SCA genes. These conditions are slowly
progressive and are associated with atrophy of the cerebellum that is evident on a brain scan.
Most of the SCAs are caused by triplet repeat expansions. People carrying a pathogenic
expansion have a high probability of developing the symptoms of the disease, and each of their
children has a 50% chance of inheriting the expansion in the pathogenic range, regardless of the
sex of the parent or the child. A genetic test can confirm the diagnosis of SCA. For most people,
it is obtained after the classic symptoms appear, but it can be requested in those at risk because
of their family history.

SCA type 1 (SCA1) is a severe neurodegenerative disease characterized by rapid and irre-
versible decline of motor function starting in midlife. It is caused by a translated CAG repeat
expansion in the ATXN1 gene, leading to a polyglutamine expansion in the ATAXIN-1
(ATXN1) protein. It is one of the most common SCAs. Recent studies in mice show that
antisense oligonucleotide therapies lead to targeted reductions of ATXN1 and may suggest a
therapeutic approach for preventing SCA1.7 As new preventive medications that can prevent or
delay the onset of the disease become available, it will be important to identify those carrying a
pathogenic expansion in the preataxic stage.

In this issue ofNeurology®,Wilke et al.8 publish the results of a study in which they evaluated the
potential use of serum NfL (sNfL) as a readily accessible biomarker of the disease. The main
finding was that in preataxic individuals with SCA1, sNfL correlated with the time to clinical
onset, allowing early detection of neurodegeneration even before volumetric atrophy of cer-
ebellum or pons was evident on MRI. They reported significant sNfL elevations 5 years before
onset of symptoms. Their results suggest that sNfL elevations may be more sensitive that
volumetric MRI in the preataxic stage.8 The authors propose sNfL as a candidate serum
biomarker for clinical trial inclusion. This could extend the number of CAG repeat-expansion
diseases that could benefit from a peripheral blood biomarker.

In patients with neurodegenerative diseases, changes in the brain may begin several years before
symptoms appear. Waiting for symptoms to appear may delay treatments until after damage to the
brain is advanced. The results of the study by Wilke et al.8 highlight the value of sNfL as a
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biomarker of neurodegeneration that may be useful to de-
termine when therapies may be started. The study has potential
clinical implications and offers a first step to fill the gap between
clinical and research work in the field of biomarkers and SCA1.
Limitations of the study, as pointed out by the authors, are that
additional longitudinal measurements of NfL levels in preataxic
individuals are needed to model the early intraindividual dy-
namics of NfL levels in SCA1 in more detail. In addition, vali-
dation of their findings (in particular, for example, of the MRI
findings) is needed in independent larger multicentric cohorts
of individuals with SCA1.

A recent study provided evidence for elevated NfL levels as-
sociated with clinical disease severity in individuals with
SCA2,9 thus confirming the growing interest in NfL as a
biomarker. Key questions remain. How can these results be
extended to the >48 different forms of SCA? Are we at the
threshold of a biomarker-based precision medicine approach
to SCA? The growing number of diseases caused by expan-
sion of triplets could benefit from NfL.
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