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Alzheimer’s Disease (AD)

nia.nih.gov; Holtzman, Goate, Morris, 2011

Amyloid plaques Neurofibrillary tangles Neurodegeneration



The progression of Alzheimer’s Disease (AD)



Modifiable risk factors affect Alzheimer’s progression

~45% of dementia 
cases could be 
delayed or 
reduced if we 
targeted 
modifiable risk 
factors 

Livingston et al, Lancet, 2024



Bidirectional relationship between sleep and AD
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Why is sleep important?



Sleep stages: sleep time versus sleep quality?

EEG/EMG recordings



Alzheimer’s mouse models to study sleep

Macauley lab, unpublished



How do plaques or tangles impact total sleep time?
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Macauley lab, unpublished



How do plaques or tangles affect sleep quality?

Macauley lab, unpublished

↓ Sleep drive
↓ Slow wave, 
restorative sleep

↑ sleep fragmentation
↑ insomnia

↓ Inhibition
↓ cognitive 

processing
↓ cortical 

synchrony



Plaques and tangles impact sleep differently
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