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Table 1. Demographic and Clinical Data at baseline
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OBJECTIVE = 17 participants were enrolled in the bioMUSE study. 5 5 *
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were excluded from the analyses.

» The cross-sectional MSA, with longer disease duration and greater
severity, was included to represent a broader range of MSA spectrum.

Fig. 4. Longitudinal changes in regional brain atrophy and MSA-AIl over 12 months. Changes
in z-scores (A) for the LN, cerebellum, brainstem, and MSA-AI in patients with MSA versus
PD/DLB. Only MSA patients exhibited significant volume loss over time. The MSA-AI
demonstrated the largest effect size, highlighting its superior sensitivity to disease progression.

METHODS
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Participants.:
= Patients with clinically probable MSA (<4 years motor symptoms)

enrolled in the bioMUSE natural history study, with longitudinal
follow-up over 12 months

= Diagnosis supported by multimodal approach: clinical exam and
biofluids (CSF a-synuclein & NfL)

= Additional cross-sectional cohort of MSA patients enrolled from
clinic and clinical trial registries who underwent baseline imaging and
clinical assessments only

= Additional cross-sectional cohorts for comparison:
» Parkinson’s disease (PD)
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Z-scores: LN = -2. 3, Brainstem = -1. 1 Cerebellum 1.2
MSA-Al =-1.2

Fig. 1. Segmented brain regions in two early MSA patients, one with the parkinsonian
subtype (MSA-P, left) and one with the cerebellar subtype (MSA-C, right). The MSA-P patient
shows greater LN atrophy (magenta), while the MSA-C patient shows more pronounced
cerebellar (cyan) and brainstem (yellow) atrophy. The MSA-AI captures global atrophy across
these regions, while regional z-scores help distinguish phenotype-specific patterns.
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Fig. 5. Correlations between longitudinal changes in brain atrophy and clinical progression
in MSA. Associations between changes in regional z-scores and the composite MSA-AI with
changes in total UMSARS scores over 12 months. Greater atrophy (more negative A z-scores)
was associated with greater clinical worsening. The MSA-Al and LN showed the strongest
correlations, supporting their utility as progression markers.
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= Volumes normalized to total intracranial volume (%TICV) ¢ consistently lower volumes

Z-scores computed relative to Human Connectome Project (HCP)

across all regions. The MSA-AI
2 showed greater sensitivity and
lower variability than individual

Regional z-scores complement the global MSA-AI by capturing
phenotype-specific atrophy patterns supporting in vivo staging.
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