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• Separate MRI and tau PET SuStaIn models revealed heterogeneous subtype and stage structures in ADNI.

• MRI- and tau PET-derived patterns showed partial spatial correspondence, but individual-level subtype agreement was limited.

• Clinical severity and longitudinal progression analyses support the validity of subtype-stage assignments.
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• Test whether combining MRI and tau PET subtype/stage information 

improves prediction of clinical progression.

• Evaluate whether modality-specific stratification can improve enrichment 

strategies for trials targeting tau pathology versus neurodegeneration.
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• Alzheimer’s disease (AD) is biologically 

heterogeneous, with substantial variation in the 

regional expression of neurodegeneration and tau 

pathology.

• Structural MRI and tau PET provide complementary 

views of AD: MRI reflects downstream 

neurodegeneration, whereas tau PET more directly 

indexes molecular pathology.

• It remains unclear whether MRI-derived and tau PET-

derived disease subtypes represent the same patient 

stratification axis, or whether they capture distinct but 

related dimensions of disease heterogeneity.

To perform a head-to-head comparison of MRI- and tau PET-

derived SuStaIn subtypes and stages in ADNI, evaluating:

• Spatial progression patterns within each modality

• Subject-level subtype correspondence in matched MRI-tau PET 

participants

• Clinical severity across subtype-stage groups

• Longitudinal progression from MCI to dementia

• Regional MRI and tau PET measures were 
summarized into five meta-regions: medial 
temporal (MTL), temporal (TMP), parietal 
(PAR), occipital (OCC), and frontal (FRN).

• For MRI, cortical and subcortical volumes were 
adjusted for intracranial volume and 
demographic effects, then converted to 
abnormality z-scores relative to amyloid-
negative cognitively unimpaired controls. Tau 
PET regional measures were similarly 
transformed into abnormality scores with GMM.

• Subtype and Stage Inference (SuStaIn) models 
were fitted separately for MRI and tau PET. 
Three-subtype solutions were used for head-to-
head comparison. Positional variance diagrams 
(PVDs) were used to visualize subtype-specific 
event ordering and uncertainty.

• Subject-level correspondence was evaluated in 
participants with temporally aligned MRI and 
tau PET scans. 
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