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VALIDATION: LONGITUDINAL MMSE TRAJECTORIES
BEFORE AD DIAGNOSIS

INTRODUCTION

RESULTS Predictive transitions form interconnected multi-domain patterns to AD

Top 15 Event Trajectories
Comparison of sequences ending in AD

Alzheimer's disease (AD) is increasingly recognized as a multi-system failure
syndrome driven by decades-long accumulation of cardiovascular, metabolic,
Immune, endocrine, and neuropsychiatric dysregulation.
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The tSPM+ algorithm mines all pairwise transitive temporal relationships among
clinical events, while MLHO selects the most AD-predictive sequences from the
high-dimensional feature space.
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We aimed to identify disease-medication trajectories preceding AD and
determine whether these patterns differ by sex and APOE genotype, with the
goal to advance precision preventative strategies.

METHODS
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MLHO FEATURE SELECTION
* Mutual information filter ranks sequences by information

content about AD outcome. —
- 50 independent iterations, 70/30 train-test split [ 2103 NON sparse transitive sequences ]
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from AD diagnosis ! and APOE genotype.

Sequences stratified by sex and APOE-g4 status; validated
against longitudinal MMSE trajectories

[ 2,948 NON sparse transitive sequences ]

PROGRESSION PATTERN COMPLEXITY BY SYSTEM

Females exhibit prolonged multi-system dysregulation with high endocrine and
neuropsychiatric burden, consistent with loss of estrogen neuroprotection during
the menopausal transition.
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Presenter Notes
Presentation Notes
Cohort: 862 Framingham Heart Study participants (400 AD, 462 controls); 3,461 time-stamped clinical events (diagnoses + medications)
tSPM+: Mined all transitive pairwise temporal transitions; sparsity filter ≥5% prevalence → 5,703 non-sparse sequences
MLHO: Mutual information filter + GBM wrapper (50 iterations, 70/30 split) → 65 AD-predictive transitions
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