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Progressive supranuclear palsy (PSP) is classically described as a rapidly  Five participants had PSP neuropathology. The MLRM identified PSP 5 / L e swear
progressive motor syndrome. However, these canonical clinical features  as the most probable pathology in all five using scans acquired a £ -" | e
reflect advanced disease stages. There is therefore an urgent need mean of 9.6 years before death. Sensitivity at first MRl was 60%, E“ | EEE
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for robust biomarkers capable of identifying PSP In its earliest phases, reaching 100% 8.7 years before death. At the first scan classified as g L aw
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\(;\{hen SUbtled?fOQ”'t'Y?c' Iangtégge, or behav:colr.ell(l Thinggs ﬂr:ft e?ergle_land PSP, no participant had Richardson’s syndrome or probable PSP, and * 04 T . e
'5ease-MOdITyIng INTETVENLIONS are Oost Hikely 1o be SectiVve. TETe, 3| were cognitively unimpaired. During follow-up, three participants §
we demonstrate that MRI-derived models can predict underlying PSP o : , : : : - :
~tholoay vears before the onset of overt clinical Symotoms developed cognitive impairment; two received a final diagnosis of ;
P 9y ymp ' Alzheimer's disease and one of unspecified dementia. Longitudinal . ,
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® METHODS MRI was avallable in three participants and showed a mean 15% / 5 ®
decline in the PSP MRI signature. Among cognitively normal ADNI d / '
controls without recorded PSP pathology, the model yielded false- E o-id | R
We identified autopsy-confirmed PSP cases from ADNI and NACC who  positive predictions in 33% at baseline. This finding requires caution T P e
were cognitively normal atbaselineandhadatleastone MRl Demographic,  pecause early PSP pathology is not systematically recorded in ADNI. 2 it
clinical, and neuropsychological data were reviewed. Cortical, subcortical, =8
and brainstem metrics were extracted with FreeSurfer. We used a CONCLUSION |
multinomial logistic regression model (MLRM) based on MRI-derived i T & |
cortical and subcortical measures to estimate the probability of PSP | | - e ;
pathology'’. Then, we applied a data-driven MRI signature combining PSP-related n.eqrodegerjeratlo.n may be dgtectable .Wlth neuroimaging Years to death
brainstem and frontotemporal metrics to track disease progression?. years before clinical manifestations, supporting screening of healthy-aging i
cohorts and prevention-study design. Future work should assess specificity
In autopsy cohorts that systematically record early PSP pathology. . iz i i & G
Subject Subject1 Subject 2 Subject 3 Subject 4 Subject b ga T{“m_ & Subjctd
Thal phase 3 2 3 3 3 Subject 1 Subject 2 Subject 3 Subject 4 Subject 5 :: \ : m;u-m
Cohort NACC NACC ADNI ADNI ADNI g-10 \ i
Hiraak phase L s 2 2 % Sex Female Female Male Female Female E. \ E Diagnostic group
CERAD score |2 ] 5 0 1 Age at first visit 7D 77 70 82 78 % \ A i : f:;
Age at death 87 93 80 84 92 -20 \ / \ : B Dementia
i 2 .1 2 ! ° First clinical Nat Cl Nat Cl Nat Cl Nat Cl Nat Cl .ﬁ‘z
Vascular Present Present MNA MNA MNA diagnosis "
thol - .
i L_astclin_i:al AD AD Dementia Mot Cl Not Cl
CAA Moderate Mild NA NA NA (Regnosn -
Lewy MNone None None Olffactory bulb None First CDR-GLOB  10.5 0 0 0 0
Hippocampal | None None NA NA NA LastCDR-GLOB 2 0 0-5 05 0
Sieroais First CDR-SUM 1 0 0 0.5 0
o 201 @ Subject 1
FTLD-tau PSP PSP PSP PSP PSP L ast CDR.SUM P 0 % y 0 E @ Subject 2
FTLD-TDP-43 |None None LATE Stage 2 | None None % o
First MMSE 26 30 28 27 30 E & Subject 5
Table 1 Last MMSE 3 30 20 23 26 101 II".I
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