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Evidence before this study

Spinocerebellar Ataxia 27B (SCA27B) is a recently identified,

frequent and likely treatable cause of late-onset ataxia due to

GAA repeat expansions in one of two alleles of the FGF14

gene. Small, mostly cross-sectional studies in the PubMed

database until August 2025 have described the clinical

phenotype and provided preliminary estimates of disease

progression in SCA27B. However, imminent trial planning in

SCA27B requires a better understanding of longitudinal

disease progression; of outcome metrics to best measure

progression, in particular with the Scale for the Assessment

and Rating of Ataxia (SARA) as most widely used clinical

outcome assessment; and of potential disease modifiers to

better predict progression. Further, it remains unclear how

ageing-related motor impairment and comorbidities affect

the assessment of disease progression and outcome metrics

in the elderly population suffering from SCA27B.

Added value of this study

This large multicentre study including 219 patients with

SCA27B provides a robust estimate of longitudinal

progression (0.54 SARA points per year), and identifies

impairment of gait and stance as strongest contributors to

disease severity and progression. The study further

demonstrates that frequent ageing-related comorbidity

interferes with the assessment of disease severity in

populations with SCA27B, and that capture of ageing-related

motor variability impairs SARA’s discrimination of motor

performance between patients with SCA27B and healthy

controls, thus limiting its metric response window for future

symptomatic trials. Importantly, the study identifies repeat

length on the shorter FGF14 allele as a potential genetic

modifier of progression, suggesting that repeat size of the

shorter allele is associated with a faster disease course, even

already above only >180 GAA repeats. Together, these

findings define clinical, ageing-related, and genetic factors

that are crucial for the design and interpretation of

upcoming interventional studies in SCA27B.

Implications of all the available evidence

This study highlights that disease progression in SCA27B,

while overall mild, is primarily attributable to impairment in

gait and balance, and influenced by ageing-related motor

variability and comorbidity. Future clinical trials should thus

prioritise outcome measures with high sensitivity in the gait

and balance domains, such as digital gait metrics or balance-

focused scales, and apply careful patient selection and

stratification. Repeat expansions on the shorter FGF14 allele

as a modifier of progression suggest a bi-allelic contribution

to disease mechanisms that warrants further investigation in

larger genetic and clinical studies.
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Role of funders

Results
Cohort characteristics

Total cohort (n = 219)

Age (years) 68 ± 10 (24–86)

Sex 101 female (46%)

118 male (54%)

0 other (0%)

Age of onset (years) 59 ± 12 (21–79)

Disease duration (years) 9 ± 7 (0–32)

Ataxia severity (SARA score) 9 ± 6 (0–34)

Number of FGF14 GAA repeats

Longer allele 356 [303–407]

Shorter allele 16 [9–53]

Drug treatment

On 4-AP or 3,4-DAP 40 (18%)

On Acetazolamide 14 (6%)

Longitudinal follow-up

Number of patients 116 (53%)

Number of follow-up visits 4 [3–6]

Follow-up time (years) 4.7 ± 3.4 (0.3–15.4)

Non-ataxia features

Impaired vibration sense at ankle 93/215 (43%)

Impaired head impulse test 20/100 (20%)

Pyramidal signs in the legs 16/216 (7%)

Paresis 3/218 (1%)

Postural or head tremor 12/216 (6%)

Parkinsonism 11/219 (5%)

Cognitive impairment 19/216 (8%)

Data presented as mean ± standard deviation (range), median [interquartile

range], or number of patients (%cohort). 4-AP = 4-aminopyridine; 3,4-

DAP = 3,4-diaminopyridine.

Cohort characteristics at baseline visit.
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Item-level SARA metrics

≤

≤

SARA scores in SCA27B relative to healthy controls
across age groups

Association between age of onset and GAA repeat number

on the longer allele in 218 patients with SCA27B, excluding one

patient with an extreme value of 937 repeats. Solid line indicates

linear regression, dashed lines reflect 95% confidence bands of the

best-fit line.

Disease severity in SCA27B across ataxias domains, as

measured by the distribution of scores across SARA items among

219 patients. Numbers in brackets indicate maximum scoring range

per item. No statistical test was applied.
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Comparison of SCA27B severity to healthy ageing-related motor impairment. SARA total score and item scores of 219 patients with

SCA27B at the age of baseline assessment vs. normative reference values in 390 healthy aged controls. Solid lines and dashed lines reflect

medians and 90th percentile calculated per decade of age, respectively. The effect size of the discrimination between patients with SCA27B

and controls by the SARA worsened with age, with AUCs of 0.97 (50–60 years), 0.95 (60–70 years), and 0.91 (70–80 years), respectively, for

the total SARA score (receiver operating characteristics, all p < 0.001). This difference between patients with SCA27B and age-stratified

controls corresponds to the possible response window for a change in SARA in a hypothetical trial of a symptomatic treatment.
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Progression modelling and interference by
frequent comorbidity in late-adult populations

≤

Modification of progression by repeat size of the
shorter allele

≥

Outlier detection of excess ataxia severity and/or progression in patients with SCA27B and comorbidity affecting motor performance as captured by the SARA.

Grey dots reflect scatter of all 661 SARA assessments across 219 patients; dashed line reflects 90th percentile of their distribution calculated per decade of age.
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Longitudinal disease progression in SCA27B, as captured by the SARA total score (a) and across ataxia domains by the respective SARA

items (b). Lines indicate progression estimate in linear mixed-effect model. Numbers in brackets reflect 95% confidence interval of estimate.

Dots in (a) reflect scatter of all 661 SARA assessments across 219 patients with SCA27B, relative to the time since their baseline assessment.

Item scores in (b) were normalised to the respective scoring range to allow comparison of progression rates across ataxia domains inde-

pendent of metric differences of the scale.
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Repeat expansions on the shorter allele of 219 patients with SCA27B. (a) Distribution of repeat numbers on the shorter allele. (b)

Spearman correlation of repeat numbers on shorter allele vs. longer allele, excluding one outlier with 937/10 repeats on the longer/shorter

allele. (c) Ataxia severity and/or progression in patients with SCA27B and >180 repeat expansions on the shorter allele. Numbers in brackets

indicate repeat number on both alleles. Grey dots reflect scatter of all 661 SARA assessments across 219 patients; dashed line reflects 90th

percentile of their distribution calculated per decade of age.
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