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Abbreviations  

APS: Atypical parkinsonian syndromes, MOCA: Montreal Cognitive Assessment, MSA: Multiple 

System Atrophy, MSA-C: Multiple System Atrophy of the cerebellar type, NfL: Neurofilament light 

chain, PD: Parkinson’s disease, REM: Rapid Eye Movement, UMSARS: Unified Multiple System 

Atrophy Rating Scale, UMSARS-ME: Unified Multiple System Atrophy Rating Scale - Motor 

Examination 

 

Introduction 

Multiple System Atrophy (MSA) is defined by a hypokinetic or cerebellar movement disorder in 

combination with autonomic dysfunction [1]. Reliable biomarkers for diagnosis or disease 

progression are largely missing. Blood and cerebrospinal fluid (CSF) levels of neurofilament light 

chain (NfL) have been reported to be elevated in MSA [2,3] and seem to distinguish between MSA 

and Parkinson’s disease (PD) [4]. We present a patient with MSA of the cerebellar type (MSA-C), 

whose disease progression was followed using the Unified Multiple System Atrophy Rating Scale 

(UMSARS) and plasma NfL levels over 254 days.  

 

Case report 
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A patient with progressive gait ataxia, slurred speech, erectile dysfunction and polysomnographically 

proven REM sleep behavior disorder presented to our clinic at the age of 65. Symptom onset was 

approximately one year before. During follow-up the patient reported urinary stress incontinence. 

Medical and family history were negative for neurological and psychiatric diseases. Neurological 

examination showed moderate staggering of gait with postural instability, action tremor, 

hypermetric saccades, dysdiadochokinesia and hypokinesia of both hands. He did not show signs of 

hyposmia with a normal SniffinSticks test. The patient fulfilled the current criteria for a probable 

MSA-C [1]. Cell count, protein, glucose, tau and amyloid-β in CSF were normal. FDG-PET showed 

severe glucose hypometabolism in cerebellar hemispheres and vermis. Levodopa 600mg daily did not 

have any effect on motor symptoms and was therefore discontinued. Depression was treated with 

venlafaxin 75mg at baseline.  

The patient was followed clinically using UMSARS and with longitudinal plasma biosampling 7 times 

over a time-course of 254 days. The patient was asked to document potential falls, headaches or 

head trauma of any kind. No further standardization of sample collection was implemented. Levels of 

plasma NfL were measured on the SIMOA platform (Quanterix, Billerica, USA) using a commercial 

assay [5]. All samples were analyzed in the same plate blinded to clinical information. Pearson 

coefficient and correlation were calculated using GraphPad Prism 7 for MAC.  During the course, the 

patient showed progressive decline, in particular increasing unsteadiness and worsening of cerebellar 

dysarthria. No falls or head trauma were reported. Initial UMSARS-total was 21; UMSARS-ME (motor 

examination) was 10. After 10 months, UMSARS increased to 41; UMSARS-ME to 18. Baseline NfL at 

baseline was 146 pg/ml and increased to 187.2 pg/ml at day 254. A correlation between NfL and 

UMSARS-ME was observed (p<0.0001; figure).  

Discussion 

This patient with MSA-C showed increasing plasma NfL levels, which is in line with previous studies 

[2,3]. During observation period, plasma NfL levels were rising and a significant positive association 

between NfL and UMSARS aswell as UMSARS-ME was observed (figure). The data points towards a 

potential use of NfL as a biomarker for disease progression in MSA-C, concerning motor (UMSARS-

ME) and non-motor symptoms captured with total UMSARS, and highlight that the correlations 

between NfL and clinical phenotype suggest also a good correlation of phenotype and NfL with 

underlying neurodegenerative disease processes.  

Conclusion 

The case of our patient with MSA-C illustrates the potential use of plasma NfL levels correlating with 

clinical progression. Further research in this direction is warranted. 
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Figure: Increase of Neurofilament light chain (NfL) and Unified MSA Rating Scale (UMSARS) over time. 

Figure 1A shows the increase of plasma NfL in pg/ml in correlation to UMSARS-motor examination 

(ME) over a period of 254 days with a Pearson coefficient of correlation of 0.9775; p<0.0001, figure 

1B shows the increase of plasma NfL and total UMSARS with a Pearson coefficient of correlation of 

0.942; p<0.0001. Figure 1C displays the normalized values of NfL, UMSARS-total and UMSARS-ME to 

baseline values. Figure 1D shows the correlation analysis with R2=0.9422 between UMSARS-total and 

NfL and R2=0.9556 between UMSARS-ME and NfL.  

 

Acknowledgments 

The authors thank the patient and his wife for their participation.  

 

Author’s Roles 

Carla Palleis: Conceptualization, data curation, formal analysis, investigation, methodology, writing-

original draft. Estrella Morenas-Rodriguez: Methodology, investigation, formal analysis, resources, 

writing – review and editing, funding acquisition. Francisco Jesús Martínez Murcia: 

Conceptualization, Formal analysis, writing – review and editing. Armin Giese: Conceptualization, 

writing – review and editing. Brigitte Nuscher: Investigation, writing – review and editing. Günter 

Höglinger: Conceptualization, writing – review and editing. Christian Haas: Conceptualization, Writing 

– review and editing. Kai Bötzel: Conceptualization, Writing – review and editing, supervision. 

Johannes Levin: Conceptualization, investigation, methodology, supervision, writing – review and 

editing. All authors read and approved the final manuscript. 

 

References 

1. Gilman S, Wenning GK, Low PA, Brooks DJ, Mathias CJ, Trojanowski JQ, Wood NW, Colosimo C, 

Durr A, Fowler CJ, Kaufmann H, Klockgether T, Lees A, Poewe W, Quinn N, Revesz T, Robertson D, 

Sandroni P, Seppi K, Vidailhet M (2008) Second consensus statement on the diagnosis of multiple 

system atrophy. Neurology 71 (9):670-676. doi:10.1212/01.wnl.0000324625.00404.15 

2. Hansson O, Janelidze S, Hall S, Magdalinou N, Lees AJ, Andreasson U, Norgren N, Linder J, Forsgren 

L, Constantinescu R, Zetterberg H, Blennow K (2017) Blood-based NfL: A biomarker for differential 

diagnosis of parkinsonian disorder. Neurology 88 (10):930-937. doi:10.1212/wnl.0000000000003680 

3. Wilke C, Bender F, Hayer SN, Brockmann K, Schols L, Kuhle J, Synofzik M (2018) Serum 

neurofilament light is increased in multiple system atrophy of cerebellar type and in repeat-



5 
 

expansion spinocerebellar ataxias: a pilot study. Journal of neurology 265 (7):1618-1624. 

doi:10.1007/s00415-018-8893-9 

4. Abdo WF, Bloem BR, Van Geel WJ, Esselink RA, Verbeek MM (2007) CSF neurofilament light chain 

and tau differentiate multiple system atrophy from Parkinson's disease. Neurobiology of aging 28 

(5):742-747. doi:10.1016/j.neurobiolaging.2006.03.010 

5. Rissin DM, Kan CW, Campbell TG, Howes SC, Fournier DR, Song L, Piech T, Patel PP, Chang L, Rivnak 

AJ, Ferrell EP, Randall JD, Provuncher GK, Walt DR, Duffy DC (2010) Single-molecule enzyme-linked 

immunosorbent assay detects serum proteins at subfemtomolar concentrations. Nat Biotechnol 28 

(6):595-599. doi:10.1038/nbt.1641 


