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Tau tangle accumulation in the brain across the Alzheimer’s 

Disease (AD) spectrum has intricate spatiotemporal 

continuum [1].

The traditional Braak stage approach often uses 

heterogeneous regions which may blur the measurements 

and miss important associations with various manifestations 

of the disease [2,3,4].

Recently, we developed the Manifold Component Analysis 

(MCA), to individually profile tau-PET data across 

topologically defined subdivisions of stage regions [5].
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RESULTS

METHODS

Used TRIAD and ADNI to profile tau-PET data as acquired 

via 18F-MK6240 and 18F-AV1451, respectively; only 

considered subjects with at least four visits.

16 images for 27 subjects in TRIAD (11 females, mean[s.d.] 

baseline age 70.1[4.5] y.o.); 245 images for 57 subjects in 

ADNI (31 females, mean[s.d.] baseline age 73.5[7.0] y.o.). 

Used MCA to compute spatial tau-PET profiles. Subject-

wise profiles were evaluated for average uptake and 

substage-wise change between visits, including correlations 

with MoCA scores and cross-correlations across visits.

CONCLUSIONS

Longitudinal changes in neurodegenerative diseases are 

important metrics that are often hard to estimate, in part due to 

complexity and spatial heterogeneity of the pathogenesis. MCA 

offers such possibility by dividing stage regions into spatially 

consistent substages, providing enough granularity to capture 

regions in question. Having tested this approach on two 

different cohorts with different tau-PET tracers suggests 

generalizability and opens avenues for evaluating novel tracers 
in Alzheimer’s research and clinical trials. 
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Fig.2. MCA profiles per Braak stage
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Fig.3. Longitudinal changes in tau accumulation
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Key take away: Manifold Component Analysis is a novel approach designed to help researchers and clinicians to have a “snapshot” of the disease progression at a given 

stage, based on the spatial extent and load of the misfolded protein in the brain. In this poster, we aim to track subtle longitudinal changes of tau tangle accumulation in the 

brain across the AD spectrum, focusing on the subjects with multiple visits. MCA can serve as an analytical approach for researchers as well as a lookup tool to select 

subjects with appropriately assigned stages for clinical trials.

Fig.1. MCA: from discrete stages to continuous map

Tau accumulation was higher at newer visits (Fig.3A). Average profiles and inter-visit 

changes in SUVR showed higher uptake in Braak IV and latter Braak III (Fig.3B). 

Correlations between MoCA and inter-visit SUVR change appeared significant in both 

TRIAD and ADNI across the spectrum (Fig.3C, red). Correlations between MoCA and SUVR 

change using the traditional Braak-ROI approach only appeared significant in TRIAD for 

Braak I ROI.

The cross-correlations of SUVR (changes) across visits suggested that accumulation in 

Braak III and IV anticipates future higher order accumulations (Fig.4). In particular, first 

quantifiable changes around the topological centre of Braak IV region predicted later 

changes observed from that stage onward, pertaining to changes between later visits.

Fig.4 (right). Subject-wise inter-visit correlations between MCA profiles and 

longitudinal changes thereof.

Top row: TRIAD; bottom row: ADNI. Left column: correlations between the earliest visit 

and the latest visit; right column: correlations between the {visit2-visit1} and {visit4-visit3} 

differences. For further information, contact Gleb Bezgin: gleb.bezgin@mcgill.ca
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