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Aims Results Il Results IV
 Characterize the biological heterogeneity underlying SNAP AD (n=283) SNAP (n=101) p-value Hierarchical clustering of the SNAP group
* |dentify distinct clusters within the SNAP cohort based on Age, years 70.2 + 8.0 (51-86) 66.7 + 8.7 (51-87) <0,001 * Cluster 1: Higher age (75,2+5,4), high TDP-43 (M= 293,9 pg/mL ), no
biomarker and diagnostic data Female sex, n (%) 164 (58%) 48 (48%) 0,091 individual carrying an APoE €4 allele
MMSE score 24.1£4.2 (11-30) 26.5+ 3.3 (10-30) <0.001  Cluster 2: Highly pathologic a-synuclein (a-Synucleinopathies), high
Background APOE €4 carriers, n (%) 175 (61.8%) 24 (23.8%) <0,001 Fazekas scores (1,3+0,8)
MIA score 1.27+0.90 (0-4) 1.29+0.97(0-4) 0,862  Cluster 3: Hight tau values (on ELISA kits, Fujirebio), high NfL
Suspected non-Alzheimer’s disease pathology (SNAP) is a Zeggjjgcof 8.3251366%2_2) 8'33536631(2_2) 3643(6)1 * C(luster 4: Apparently relatively healthy, unknown specific biomarkers
bioma.rker-based concept that. describes individuals without GEAP (pg/rranll_c)) 9'4.15 ; 3:5.39 56.08 ; 2.4.36 <01001 . C.uster 5: Apparently re.Iativ§Iy healthy, unknown specific biomarkers,
amyloid pathology (A-), but with abnormal tau and/ or NfL (pg/mL) 26,58 + 14.57 5413 + 13.99 0,015 high APoE €4 allele carriership (70%)
neurodegeneration (ND) biomarker status, which clinically o-tau181 (pg/mL) .22 +0.94 1.14 + 0.86 <0,001 * Cluster 6: High APoE €4 allele carriership (100%), high NfL levels (M=
present like Alzheimer’s disease (AD) [1]. The underlying o-tau217 (pg/mL) 0.70 + 0.45 021 +0.25 <0,001 33,4 pg/mL)
heterogenic etiologies of SNAP remain largely undefined. TDP-43 (pg/mL) 221.68+210.88 195.59+116.65 0,195 * Cluster 7: high NfL levels (M= 31,3 pg/mL), high Fazekas scores (1,3+0,5)
* Cluster 8: most reminiscent of AD pathology, showing low AB42/40
Methods | ariables e presentod 2t mean-: Sb and catogoreal variables s (36, The pvelue colurmn gives e (M=0.69), high expression of p-tau
p-values of a t-Test and x2-Test. * PCA supported the biological heterogeneity of SNAP, demonstrating
Participants distinct biomarker patterns that were further refined by hierarchical
clustering into clinically plausible subgroups
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* GFAP glial fibrillary acidic protein* » AB40 (B-amyloid1-40)*
* NfL neurofilament light chain* o AB42+ i
* p-taul81/p-tau217 phosphorylated ¢ a-synuclein*+ i i . i [ - e w mme e e
tau* | o g o o
e TDP-43 TAR DNA-binding protein-43++ . - |
*Lumipulse G600II platform with Lumipulse G assays (Fujirebio) ; **Simoa TDP-43 advantage assay (Quanterix); [ GFAP
***3lpha-synuclein seed amplification assay i m f i I v o [/ IS \ \ o e [/ ISSEAE \ \
Amyloid ratio (AB42/40) £ —
e measured on LUMIPULSE G600Il automated platform (Fujirebio) X .
e cut-off value 0.62 [2] A . ew - e
Statistics Figure 2. Left: Dendrogram of SNAP group including heatmap of clustering. Hierarchical clustering with Euclidean distance and Ward.D2 linkage. The tree was cut to build eight clusters. All shown parameters except sex were used for
The statistical analyses were performed using R version 4.5.1. Prior to clustering, for sex red codes for females and blue for male patients. The figure shows the dendrogram including a heatmap of the clustering. Right: Radar Charts showing the profiles of the eight clusters derived from hierarchical
PCA and hierarchical cIustering, all variables were clustering using Euclidean distance and Ward.D2 linkage. All values are scaled to their observed data range. For visualization of the cluster characteristics, we arranged the data so that more peripheral values consistently indicate

. . ) . . i greater impairment.
standardized using z-transformation. Hierarchical cluster analysis was

performed using Euclidean distance and Ward D2 linkage. Therefore, the Discussion
following parameters are analyzed on logarithmic scale: AB342/40, t-tau,
p-tau, NfL, GFAP, p-taul81, p-tau217, TDP-43.

Results | 2% 1T1iF 11T  Hierarchical clustering and PCA revealed substantial biological heterogeneity within the SNAP group.
wl @ T T T T Tof @ -Te ™ * Several clusters showed biomarker profiles compatible with known neurodegenerative diseases, including LATE, a-synucleinopathies, FTD,
e & vascular dementia, and AD-like pathology, while other clusters may represent mixed or currently unclassified forms of SNAP.
p & 04 * Although significant cerebrovascular pathology was an exclusion criterion of the sample, higher Fazekas scores observed in cluster 7 indicates
| o F’:T .. that subthreshold vascular burden may contribute to a specific SNAP phenotype.
Z'f;‘&i.!(E{;’Zfli’falfri';‘lii’é'e”t . & 74 * Blood-based biomarkers may improve biological stratification of amyloid-negative patients with a clinical AD phenotype.
%EEEEEE.E;&EZ\EEEEEEE F; @ ®  More disease-specific biomarkers are needed to better define distinct pathophysiological processes.
: = * These exploratory findings require validation in larger, independent, and longitudinal cohorts.
;EIP ‘ ° Blood-based biomarkers reveal that SNAP is biologically heterogeneous and comprises several distinct biomarker-defined subgroups

° suggestive of different underlying neurodegenerative pathologies.


https://doi.org/10.1016/j.jalz.2018.02.018
https://doi.org/10.1016/j.jalz.2018.02.018
https://doi.org/10.1002/acn3.50873

