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Recently, the Huntington’s Disease (HD) Integrated Staging Sys-
tem (HD-ISS) was developed as a new framework to standardize
clinical research for HD.1 Nevertheless, HD patients can show
variable performance in certain tests at a particular visit, therefore
not always consistently meeting the criteria for one or the other
disease stage. This also includes the prediction of onset and sever-
ity of HD in premotor individuals. In this study (local ethics
committee approval: AN1979 336/4.19401/5.10, 4464a), we
aimed to better characterize biomarker changes in different dis-
ease stages of HD, including serum neurofilament light (sNFL)
and clinical biomarkers including olfaction and cognitive tests.
To this end, genetically confirmed HD patients (n = 54) and
premotor HD mutation carriers (preHD; n = 19; ie, without dis-
tinct motor symptoms) were consecutively recruited during their
routine follow up visits. Results were compared with HD-
unaffected participants (healthy controls, HC). Group comparisons of
demographic and all clinical as well as sNFL levels are summarized in
the supplementary material. We found significant differences between
controls and preHD participants in sNfL levels and odor identifica-
tion, but no difference in cognitive tasks. preHD near to estimated
disease onset (NEAR-preHD) based on group median for years to
predicted disease onset age using a universal prediction model,2 but
not preHD far to estimated disease onset (FAR-preHD) showed sig-
nificantly higher sNfL levels compared to HC. Results on cognitive
tasks, olfactory functioning and sNfL significantly correlated with the
Prognostic Index for Huntington’s Disease (PIHD; or its normed ver-
sion PINHD) PINHD score (see supplementary material), indicating
neurobiological changes with disease progression.

Recently, the relationship between sNfL and CAG repeat
length was studied in HD mutation carriers in various disease
stages.3 Moreover, different plasma NfL levels have been
reported across all HD-ISS stages with approximately 50% of
stage 1 participants having plasma NfL levels indicative of
predicted clinical motor diagnosis.4

Apart from the association between sNfL and both PINHD

scores and odor identification, we showed that NEAR-
preHD, but not FAR-preHD participants, had significantly
higher sNfL levels than HC. However, the small sample size
should be considered when interpreting our results, which
need to be replicated in a larger cohorts. Early deficits on
olfaction have already been shown in different neurodegen-
erative disorders including HD, and former studies assessing
cognition and olfaction in HD showed that olfactory recog-
nition is more affected than visual or verbal recognition, pos-
sibly because odor memory paradigms depend on a various
number of functions (ie, working memory) which may be
comprised early in HD.5 In line with this, we found worse
odor identification but no differences in cognitive tests
between preHD carriers compared with HC.

These results of relatively unaffected cognition compared
to HC but hyposmia could also be explained by the early dis-
ease stages of the preHD participants included in our study as
well as the small sample size. Our results suggest that olfac-
tory function may be indicative of underlying neurobiologi-
cal changes in very early disease stages, prior to cognitive
dysfunction.
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