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Abstract 
Increased Serum Neurofilament Light 
Chain Levels in Spinocerebellar Ataxia. 

 
Hye Rim Shin 

Graduate School of Translational Medicine 
College of Medicine 

The Graduate School 
Seoul National University 

 
The spinocerebellar ataxia (SCA) is heterogeneous group of 

inherited diseases which commonly presents with progressive 

ataxia. As serum neurofilament light chain (NfL) has been known as 

a promising biomarker in various neurodegenerative diseases, we 

aimed to evaluate serum NfL as a biomarker indicating neuronal 

damage in SCAs. In this study, we compared serum NfL in SCA 

patients with controls, and analyzed the correlation of serum NfL 

with clinical severity. We reviewed clinical characteristics and 

serum NfL level in 49 patients with SCA. Serum NfL was median 

109.5 pg/mL (17.9-388.5 pg/mL) in SCA patients, and was higher 

than controls (median 41.1 pg/mL, 20.8-197.9 pg/mL). Within SCA 

patients, there was positive correlation in serum NfL level with 

trinucleotide repeat number (0.469, p-value = 0.001), disease 

period(r = 0.341, p-value = 0.019), and baseline Scale for the 

Assessment and Rating of Ataxia (SARA) scale (r = 0.371, p-

value = 0.033). However, disease onset did not have significant 

correlation with serum NfL (r = -0.013, p-value = 0.934). Within 

different SCA types, the trinucleotide repeat number and serum NfL 

did not have significant correlation. In summary, we found that 
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serum NfL elevates in SCA patients, and correlates with clinical 

severity. Further studies with larger longitudinal cohorts of SCA 

patients with different SCA types, including patients with pre-

clinical stage, is required to investigate serum NfL as reliable 

biomarker and screening method of SCA. 

 

 
Keyword : Neurofilament light chain (NfL), Spinocerebellar ataxia 
(SCA), Ataxia, Trinucleotide repeat disorder, Neurodegenerative 
disease, Serum, Biomarker 
 
Student Number : 2017-22613 
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Introduction 

Study Background 

The spinocerebellar ataxia (SCA) is heterogeneous group of 

autosomal dominantly inherited disorders with progressive ataxia.1-3 

In most common cases, SCA first presents with gait disturbance and 

unsteadiness.1-3 As disease progresses, the limb dysmetria and non-

ataxia symptoms occur and permanent disability develops.1,2 However, 

since the SCA is heterogeneous group of disorders, disease severity 

and progression is variable between different types and individuals.1,2 

Biomarkers reflecting neurodegenerative process may help 

diagnose and predict the prognosis of SCAs.1,4 However, no rational 

biochemical marker has been available in SCA. Neurofilament is a 

component of the axonal cytoskeleton and consists of neurofilament 

light chain (NfL), alpha-internexin, neurofilament medium, and 

neurofilament heavy chain.5,6 When axonal damage occurs, 

neurofilament releases into cerebrospinal fluid (CSF) and blood.5,7 

Among the components of neurofilament, NfL can be detected in blood 

and be easily collected.5-7 In recent studies, serum NfL have been 

demonstrated as a potential biomarker reflecting neuronal damage.4-9 
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Also, there is previous study of serum NfL in various disorders which 

presents cerebellar ataxia. The study showed that serum NfL is 

elevated in SCAs and suggested its potential as a biomarker.4  

However, there are no previous study which suggested serum NfL as 

an biochemical indicator of disease progression and clinical severity in 

SCA.  

 

Purpose of Research 

In this study, we aimed to know whether serum NfL could be a 

biomarker indicating neuronal damage and clinical severity in SCA. To 

demonstrate this hypothesis, we measured NfL in SCA patients and 

compared with controls. Also, we evaluated the correlation of serum 

NfL with clinical severity within SCA patients. 
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Material and Methods 

 

Standard Protocol approvals, registrations and ethics 

statement 

This study was approved by the Seoul National University 

Hospital Institutional Review Board and followed the principles of the 

Declaration of Helsinki. All methods were performed in accordance 

with the relevant guidelines and regulations. We obtained written 

informed consent from all participants. The information of patients are 

sufficiently anonymized. 

 

Patient enrollment and comparison with controls 

We reviewed patients diagnosed with SCA who visited to 

neurology outpatient clinic of Seoul National University Hospital 

between May 2019 and September 2019.  In all patients, SCA was 

diagnosed by clinical evidence of progressive ataxia without any other 

acquired cause, and confirmed by positive genetic test for SCA.1,2 All 
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study patients did not have any other neurodegenerative or 

inflammatory disease other than SCA, which is known as related to 

elevated levels of serum NfL.5,7,8,9 Genetic test was done with SCA 

genotype of family who previously diagnosed SCA, or when patient did 

not have preceding family history, it was done with high prevalent 

genotypes in Korea, including SCA type 1, 2, 3, 6, 7, 17, and DRPLA.10 

We reviewed the disease onset, disease period, baseline clinical 

severity, and the result of genetic tests including trinucleotide repeat 

number. The baseline clinical severity were evaluated by using Scale 

for the Assessment and Rating of Ataxia (SARA)11 at their first visit. 

To compare the serum NfL level of SCA patients with controls, 

serum samples from control subjects were included. Thirty seven 

controls were screened from cohort of orthostatic intolerance and 

postural orthostatic tachycardia syndrome (POTS). Among controls, 

most patients had POTS (n=29, 78.4%) and others had orthostatic 

hypotension (n=8, 21.6%). All of the control subjects did not have any 

neurodegenerative, inflammatory, or systemic autoimmune disease. 

Also, we compared serum NfL level with controls in two previous 

studies. The studies compared serum NfL level in controls with 
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amyotrophic lateral sclerosis (ALS)9, and various neurodegenerative 

diseases including Alzheimer's disease, ALS, and Guillain-Barre' 

syndrome5, each. All of the study used the same method to quantify 

serum NfL, which is based on electrochemiluminescence (ECL) 

immunoassay.5,9,12 

 

Serum neurofilament light chain measurements 

Serum samples were taken in outpatient clinic with informed 

consent, and stored at −80 °C.5,9,12 The quantification of NfL was 

based on an ECL immunoassay. We used the capture monoclonal 

antibody (mAB) 47:3 (UmanDiagnostics, Umea, Sweden), Biotinylated 

detector mAB 2:1 (UmanDiagnostics, Umea, Sweden), and MSD 

SULFO-TAG™ labelled streptavidin (MSD, Gaithersburg, MD) as 

detection reagent to generate ECL.5,9,12 Samples were diluted in tris-

buffered saline (TBS) containing 1% Bovine serum albumin (BSA) and 

0.1% Tween 20 (150 mg BSA in 15 ml of wash buffer).5,12 

Briefly, mAB 47:3 were added to coating the plate, then 3 % BSA 

in TBS per well were added as a blocking buffer.5,12 All samples were 
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evenly distributed on 96-well plates (Multi-Array plates; Meso Scale 

Discovery [MSD], Gaithersburg, MD).9,12 After adding mAB 2:1 as 

detecting antibody and MSD SULFO-TAG™ to each well, the ECL 

signal is detected by photodetectors (MSD SECTOR S 600, SECTOR 

Imager 2400 or QuickPlexSQ 120).12 

 

Statistical Analysis 

The results are presented as median (range) or number (%). The 

independent t-test was performed to compare age and serum NfL 

between controls and SCA patients, and chi-square test was 

performed to compare sex distribution. The Pearson correlation 

coefficient was performed to evaluate the correlation of serum NfL 

level and clinical severity within SCA patients. In trinucleotide repeat 

number, the pathogenic allele, which contains more CAG repeats, is 

used for analyzing the correlation. SPSS 25 was used for all statistical 

analyses, and two-tailed p-values <0.05 were considered statistically 

significant. 
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Results 
 

Clinical characteristics and genetic test 

Forty-nine patients with SCA were enrolled and measured serum 

NfL (Table 1, Table 2). Among them, 31 patients (63.3%) were 

female, and the median age was 44.0 years (ranging from 18 to 77 

years). All participants were confirmed the diagnosis of SCA by gene 

test. The type of SCA included SCA 2 (19, 38.8%), SCA 3 (13, 

26.5%), SCA 6 (9, 18.4%), SCA 7 (4, 8.2%), SCA 1 (2, 4.1%), and 

SCA 17 (2, 4.1%). All of the type was repeat expansion SCAs, which 

is caused by expansion of trinucleotide repeat, and the median repeat 

number was 42 (ranging from 22 to 76). 

Among the participants, we reviewed the disease onset of 47 

patients and the median disease onset was 38 years (ranging 14 to 72 

years), and the period of disease was median 5 years (ranging 0 to 22 

years). Thirty-three patients were evaluated their baseline disease 

severity by using SARA, and the median scale was 11.0 (ranging from 

3.5 to 32.0). 
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Serum neurofilament light chain in SCA and controls 

We measured the serum NfL level of SCA patients and compared 

with controls (Table 3). In controls, 28 subjects (75.7%) were female, 

and the median age was 42.0 years (ranging from 18 to 72 years). 

There was no significant difference in sex (p-value = 0.220) and age 

(p-value = 0.441) between SCA and controls.  

Serum NfL level in SCA patients were median 109.5 pg/mL 

(ranging from 17.9 to 388.5 pg/mL), was significantly higher than 

controls (median 41.1 pg/mL, ranging from 20.8 to 197.9 pg/mL) (p-

value <0.001) (Figure 1, Table 3). Within SCA patients, there was no 

significant correlation with age and serum NfL level (r = 0.103, p-

value = 0.480). The difference of serum NfL level between male and 

female was not significant (p-value = 0.227). 

We also compared the serum NfL level in controls in two previous 

studies, and serum NfL level in SCA patients was also higher(Table 4). 

The first study comparing serum NfL levels between controls and 

ALS included 34 controls and the median NfL was 10.7 pg/mL 

(ranging from 0.4 to 33.5 pg/mL). The other study comparing serum 

NfL levels between controls and various neurodegenerative diseases 
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included 67 controls and the median NfL was 3.3 pg/mL (ranging from 

2.0 to 5.4 pg/mL). Considering that these studies also used same 

method of measuring NfL, this suggests that serum NfL level is 

consistently higher in SCA patients, when compared with various 

group of controls. 

 

Serum neurofilament light chain and clinical severity 

To evaluate the relationship between serum NfL and the clinical 

severity, we analyzed the correlation of serum NfL with trinucleotide 

repeat number, disease onset age, disease period, and baseline SARA 

scale. (Figure 2). We also conducted subgroup analysis of 

trinucleotide repeat number within SCA 2, 3, and 6, the three most 

common type of SCA (Figure 3). 

The number of trinucleotide repeat and serum NfL had positive 

correlation (r = 0.469, p-value = 0.001) (Figure 2A). The disease 

onset and serum NfL did not have significant correlation (r = -0.013, 

p-value = 0.934) (Figure 2B), but the disease period had positive 

correlation (r = 0.341, p-value 0.019) (Figure 2C). Also, baseline 
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SARA scale and serum NfL had positive correlation (r = 0.371, p-

value = 0.033) (Figure 2D). Among each type of most common SCAs, 

the trinucleotide repeat number and serum NfL did not have significant 

correlation in SCA 2 (n = 19; r = 0.117, p-value = 0.633), SCA 3 (n 

= 13; r = -0.197, p-value = 0.519), and SCA 6 (n = 9; r = -0.197, 

p-value = 0.519) (Figure 3). 
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Discussion 
 

This study shows that serum NfL is higher in SCA patients than 

controls, and have correlation with clinical severity. Since SCA is 

genetically and clinically heterogeneous group of disorders, the 

disease severity and progression rate is variable between different 

individuals.1,2 An objective and easily measurable biomarker could 

provide information of neurodegeneration process, and predict the 

prognosis.1,4 However, there has been no reliable biochemical marker 

of cerebellar ataxia so far. In this study, we found that serum NfL was 

significantly increased in SCA patients, and was higher in patients with 

more severe and progressed disease. In addition, serum NfL is easy to 

measure and follow up in serial to detect disease progression. 

Serum NfL is a promising biomarker of many neurodegenerative 

diseases.4-9 Given that previous studies showed that serum NfL has 

relevance with neuronal damage, NfL seems to reflect the neuronal 

damage in neurodegenerative process. It is especially sensitive to 

axonal damage in long fiber tracts, such as spinocerebellar or 

corticospinal tracts.4,9,13  
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The most remarkable finding of this study is that we first 

suggested that serum NfL has a correlation with disease severity. The 

baseline clinical severity using SARA scale and period of disease had 

positive correlation with serum NfL level. Also, since trinucleotide 

repeat number is known as related with disease severity and onset,1,2  

the correlation of trinucleotide repeat number and serum NfL reflects 

relationship with clinical severity and serum NfL. However, we did not 

find the significant relationship between trinucleotide repeat number 

and serum NfL among each SCA types, probably due to small sample 

size. Further studies with large SCA cohorts with different types 

should be done. 

Serum NfL could be used as progression marker that indicates the 

disease severity, and screening test for patients in pre-clinical stage 

or with genetic predisposition of SCA. Previous studies showed that 

many SCA patients has symptoms several years before the clinical 

manifestation of ataxia, especially when having the disease-causing 

mutation.13,14 After clinical manifestation and disease progression, it 

cause irreversible neurodegeneration and disability of patients.1,2 If 

disease-modifying treatment available, it would be helpful to 
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screening SCA with serum NfL and initiate the treatment earlier. 

There are several trials of developing pharmacological treatment for 

SCA.1,16-18 Serum NfL could also be an indicator of treatment 

efficiency in developing disease-modifying therapies of SCA. 

However, there are several limitations of this study. First, this 

study lacks of comparison with other degenerative or immune-related 

diseases which cause progressive ataxia. Other degenerative disease 

such as multiple systemic atrophy or various immune-mediated 

cerebellitis is difficult to differentiate with SCA before  gene test. 

Further study is needed to know whether serum NfL could 

differentiate SCA with other disorders of cerebellar ataxia, to use 

serum NfL as a screening test in SCA. In addition, this study 

compromises different type of SCA , and it is unknown whether serum 

NfL is affected by various comorbidities or medications. So, it is 

difficult to know whether serum NfL could be affected by different 

SCA genotypes or other comorbid diseases. However, all study 

patients did not have any other neurodegenerative or inflammatory 

diseases, which is known as related to serum NfL in previous 

studies.5,7,8,9 Also, this study did not include patients with pre-clinical 
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stage or SCA mutation carriers. Longitudinal research including pre-

clinical stage patients should be done to investigate whether serum 

NfL could be a screening test and biomarker of disease progression. 

In addition, we did not analyzed cerebellar atrophy quantitatively by 

MRI and evaluate the correlation of serum NfL with cerebellar atrophy, 

since most study patients did not conducted three-dimensional T1 

(3DT1) volumetric MRI scan. Further study should be done with 

quantitative volumetry by 3DT1 volumetric MRI scan and evaluate 

whether serum NfL also correlates with cerebellar atrophy. 

In conclusion, we found that serum NfL could be a promising 

biomarker of neurodegenerative process and disease progression in 

SCA. This study first demonstrated that serum NfL correlates with 

disease severity within SCA patients. Further studies with longitudinal 

cohorts of SCA patients including pre-clinical stage patients should be 

done to investigate serum NfL as rational biomarker of SCA. 
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Figures 

 

Fig 1. Serum neurofilament light chain in controls and spinocerebellar 

ataxia patients.  

We compared serum neurofilament light chain level in SCA patients 

with controls. Control subjects were screened from orthostatic 

intolerance and postural orthostatic tachycardia syndrome cohort, who 

do not have any neurodegenerative, inflammatory, or systemic 

autoimmune diseases. The serum neurofilament light chain level was 

median 109.5 pg/mL (ranging from 17.9 to 388.5 pg/mL) in SCA 

patients (n=49), and it was higher than controls (n=37; median 41.1 

pg/mL, ranging from 20.8 to 197.9 pg/mL) (p-value < 0.001). 
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Fig 2. Correlation of serum neurofilament level with clinical severity of 

spinocerebellar ataxia.  

The relationship of serum neurofilament light chain between number 

of trinucleotide repeat, disease onset, disease, and baseline SARA 

scale was analyzed to evaluate whether serum neurofilament light 

chain correlates with disease severity. (A) The trinucleotide repeat 

number and serum neurofilament light chain had significant positive 

correlation (r = 0.469, p-value = 0.001) (B) The disease onset and 

serum neurofilament light chain did not have significant correlation (r 

= -0.013, p-value = 0.934). (C) The disease period and serum 

neurofilament light chain had significant positive correlation (r = 

0.341, p-value 0.019). (D) The baseline SARA scale in patients who 

were evaluated the baseline clinical severity by SARA scale at their 
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first visit, and serum neurofilament light chain had positive correlation 

with serum neurofilament light chain level (r = 0.371, p-value = 

0.033). 
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Fig 3. Correlation of serum neurofilament light chain with trinucleotide 

repeat number in different types of spinocerebellar ataxia.  

We analyzed the correlation of serum neurofilament light chain with 

trinucleotide repeat number within most common SCA types. (A) In 

SCA 2 (n = 19), the most common SCA type in our data, the 

trinucleotide repeat number and serum NfL did not have significant 

correlation (r = 0.117, p-value = 0.633). (B) In SCA 3 (n = 13), the 

trinucleotide repeat number did not have significant correlation with 

serum neurofilament light chain, either (r= -0.197, p-value = 0.519). 

(C) In SCA 6 (n = 9), there was no significant correlation between 

trinucleotide repeat number and serum neurofilament light chain (r = 

-0.197, p-value = 0.519). 
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Table 1. Clinical characteristics of spinocerebellar ataxia patients and 

serum neurofilament light chain  

 

Subject characteristics Total (n=49) 

Age – yr (range) 44.0 (18–77) 

Female gender – no. (%) 31 (63.3) 

SCA type – no. (%)  

   SCA 1 2 (4.1) 

   SCA 2 19 (38.8) 

   SCA 3 13 (26.5) 

   SCA 6 9 (18.4) 

   SCA 7 4 (8.2) 

   SCA 17 2 (4.1) 

Trinucleotide repeat (range) 42 (22–76) 

Disease onset – yr (range) (n=47) 38 (14–72) 



26 

 

Period of disease – yr (range) (n=47) 5 (0–22) 

Baseline SARA scale (range) (n=33) 11 (3.5–32) 

Serum NfL (range) (pg/mL)  109.5 (17.9–388.5) 

 

* SCA = spinocerebellar ataxia; SARA = Scale for the Assessment 

and Rating of Ataxia; NfL = neurofilament light chain 

* Trinucleotide repeat number is presented as repeat number of 

pathogenic allele, which contains more CAG repeats. 
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Table 2. Patients characteristics of spinocerebellar ataxia 

 

  Age/Sex SCA 

type 

Disease 

onset (yr) 

Baseline SARA 

scale 

Trinucleotide 

repeat number 

Serum NfL 

(pg/mL) 

#1 M/49 SCA17 48 13 63 136.09  

#2 M/44 SCA3 38 9 72 88.66  

#3 M/19 SCA2 18 13 42 122.69  

#4 F/36 SCA2 29 Not tested 41 86.61  

#5 F/49 SCA6 Unknown Not tested 25 57.34  

#6 M/42 SCA17 40 8.5 41 38.66  

#7 M/20 SCA2 14 10 45 58.54  

#8 M/22 SCA2 20 15 45 154.86  

#9 F/48 SCA2 41 15.5 39 101.34  

#10 F/27 SCA2 25 10 45 73.23  

#11 F/50 SCA6 44 Not tested 22 40.15  

#12 F/52 SCA1 49 32 46 187.44  

#13 F/57 SCA3 48 Not tested 68 214.80  

#14 F/35 SCA2 28 11 39 138.06  

#15 F/26 SCA2 25 Not tested 40 118.82  
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#16 F/71 SCA7 59 Not tested 37 137.77  

#17 F/40 SCA3 38 Not tested 71 162.94  

#18 F/18 SCA7 18 11 53 213.31  

#19 M/33 SCA2 26 Not tested 39 70.07  

#20 F/47 SCA6 44 9 25 31.88  

#21 M/46 SCA2 27 32 42 172.21  

#22 F/47 SCA7 32 26 45 172.51  

#23 M/39 SCA6 35 12 26 17.87  

#24 F/77 SCA2 72 15 37 82.15  

#25 M/38 SCA2 30 Not tested 41 99.83  

#26 F/58 SCA3 37 Not tested 70 388.52  

#27 M/34 SCA2 32 13.5 41 195.20  

#28 F/39 SCA6 38 Not tested 25 33.73  

#29 F/56 SCA3 52 Not tested 70 212.48  

#30 F/43 SCA1 Unknown Not tested 47 124.54  

#31 F/27 SCA3 14 20.5 74 99.07  

#32 M/45 SCA6 38 14 23 35.32  

#33 F/50 SCA3 45 17 71 114.51  
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#34 F/58 SCA3 50 11.5 67 114.14  

#35 F/49 SCA6 47 10.5 23 80.29  

#36 F/46 SCA2 38 11 42 302.86  

#37 F/58 SCA6 57 Not tested 23 87.73  

#38 F/61 SCA2 56 11.5 38 95.17  

#39 F/62 SCA2 40 28 39 105.02  

#40 M/32 SCA3 26 Not tested 75 119.16  

#41 M/36 SCA3 31 10.5 73 156.74  

#42 F/47 SCA3 41 8.5 70 69.14  

#43 M/50 SCA2 48 6 35 109.49  

#44 M/24 SCA7 22 Not tested 52 175.53  

#45 F/44 SCA2 41 3.5 42 56.69  

#46 M/34 SCA6 31 7.5 24 24.36  

#47 M/25 SCA2 20 6.5 40 57.43  

#48 F/26 SCA3 25 10.5 76 119.53  

#49 F/72 SCA3 60 9 65 129.02  

 

* SCA = spinocerebellar ataxia; SARA = Scale for the Assessment 

and Rating of Ataxia; NfL = neurofilament light chain 
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* In patients who were not evaluated baseline SARA scale at their first 

visit, baseline SARA scale is presented as ‘Not tested’.  

* Trinucleotide repeat number is presented as repeat number of 

pathogenic allele, which contains more CAG repeats.  
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 Table 3. Patient characteristics and serum neurofilament light chain of 

spinocerebellar ataxia patients and controls. 

 

 SCA (n=49) Controls (n=37) p-value 

Age – yr (range) 44.0 (18–77) 42.0 (18–72) 0.441 

Female gender – no. 
(%) 

31 (63.3) 28 (75.7%) 0.220 

Serum NfL(range) 
(pg/mL) 

109.5 (17.9–

388.5) 
41.1 (20.8–

197.9) 
<0.001 

 

* SCA = spinocerebellar ataxia; NfL = neurofilament light chain 
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Table 4. Serum neurofilament level in controls and spinocerebellar 

ataxia patients. 

 

 Total Median (pg/mL) Range (pg/mL) 

Benatar et al, 2018 
(compared with 
ALS) 

34 10.7 0.4–33.5 

Gaiottino et al, 2013 
(compared with 
various 
neurodegenerative 
diseases) 

67 3.3 2.0–5.4 

SCA 50 109.5 17.9–388.5 

 

* SCA = spinocerebellar ataxia; ALS = amyotrophic lateral sclerosis 
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초 록 

척수소뇌성 실조증에서의 혈청  
신경필라멘트 증가에 대한 연구 

 
서울대학교 대학원 

의과대학 중개의학 전공 
신 혜 림 

 
척수소뇌성 실조증은 점진적인 실조증의 진행을 특징으로 하는 다양한 

유전 질환들을 통틀어 일컫는다. 혈청 신경필라멘트는 다양한 신경 퇴행성 

질환에서 유용한 생체표지자로 밝혀지고 있어, 혈청 신경필라멘트 경쇄가 

척수소뇌성 실조증의 신경세포 손상을 나타내는 생체표지자가 될 수 

있을지 알아보고자 하였다. 이 연구에서는, 척수소뇌성 실조증 환자와 

건강한 대조군 사이에 혈청 신경필라멘트 경쇄 측정치를 비교하였고, 

척수소뇌성 실조증 환자에서 임상적인 중증도와 혈청 신경필라멘트 경쇄 

수치와의 연관성을 분석하였다. 이를 위하여 척수소뇌성 실조증 환자 

49명의 임상적인 특성을 조사하였으며 혈청 신경필라멘트 경쇄 수치를 

측정하였다. 그 결과, 혈청 신경필라멘트 경쇄 수치는 척수소뇌성 실조증 

환자에서 중앙값 109.5 pg/mL , 전체 범위 17.9-388.5 pg/mL 으로, 

대조군 37명 (중앙값 41.1 pg/mL, 범위 20.8–197.9 pg/mL) 과 

비교하였을 때 유의하게 높은 값을 나타내었다 (p-value < 0.001). 

척수소뇌성 실조증 환자 내에서 혈청 신경필라멘트 경쇄 값과 질병 

심각도를 분석한 결과, 삼염기 반복값 (r=0.469, p-value = 0.001), 질병 

유병 기간 (r = 0.341, p-value = 0.019) 및 SARA 척도를 이용한 

실조증 심각도와 유의한 양의 상관관계가 있었다 (r = 0.371, p-value = 

0.033). 그러나 질병의 첫 발병 연령과는 뚜렷한 연관성을 확인하지 

못하였다 (r = -0.013, p-value = 0.934). 또한, 각 척수소뇌성 실조증 

아형 내에서 삼염기 반복값과 신경필라멘트 경쇄 수치와의 연관성을 

분석하였으나 척수소뇌성 실조증 2형, 3형, 6형에서 모두 뚜렷한 연관성이 
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없었다. 종합하면, 이 연구에서는 척수소뇌성 실조증 환자에서 혈청 

신경필라멘트 경쇄 수치가 증가하며, 삼염기 반복값, 질병 유병 기간 및 

SARA 척도로 대표되는 질병의 중증도와 양의 상관 관계를 가짐을 

확인하였다. 향후 혈청 신경필라멘트 경쇄를 척수소뇌성 실조증에서의 

생체표지자 및 선별검사로 활용하기 위하여는, 더 다양한 아형을 포함하는 

대규모의 척수소뇌성 실조증 환자군 및 전구 단계 환자들을 포함한 연구가 

진행되어야 할 것이다. 

 

 
주요어 : 신경필라멘트 경쇄, 척수소뇌성 실조증, 실조증, 삼염기 반복 질환, 
신경퇴행성 질환, 혈청, 생체표지자 
 
학번 : 2017-22613 
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