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What Causes Unsuccessful Cognitive Aging?

Normal Aging

Treatiment
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Could sleep be one factor?



EEG changes dramatically with brain state
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Why do we care about NREM slow

waves and sleep spindles?
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Sleep changes across the lifespan
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Sleep in Alzheimer’s Disease
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Sleep in Mild Cognitive Impairment
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Sleep spindles in AD and MCI
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quantitative REM sleep EEG in AL
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quantitative REM sleep EEG in MCI
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EEG Slowing ratio
(delta+theta)/(alpha+beta)

Mechanism of REM EEG slowing
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AB and NREM slow waves before MCI?

Cortical generators of NREM
slow waves

B-amyloid pathology

Buckner et al, 2005
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AR effects on SWA in healthy controls
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Preliminary Findings:
Is this NREM SWA signature a biomarker?



Does SWA explain A3 impact on memory?
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Path Analysis Models

SWA & HC SWA independent SWA & HC
independent Model HC dependent Model dependent Model
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mPFC AB influences memory through SWA
From Mander et al, 2015




Preliminary Findings:
Impact of AB and Tau on NREM SW density



Preliminary Findings:
Impact of AR and Tau on NREM sleep spindles



Preliminary Findings:
Impact of AR and Tau on NREM sleep spindles



Summary and Limitations
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1) Longitudinal data with AD biomarkers, PSG, and cognition limited
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Could Sleep EEG aid early detection and prevention?
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A and Sleep: Hypothetical Mechanisms
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BUT...What about Tau?
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Source of NREM SW <1Hz
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Path analysis models details

SWA & HC SWA independent SWA & HC
independent Model HC dependent Model dependent Model
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Hippocampal-Neocortical Model of
Memory Processing
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Hippocampal-Neocortical Model of
Memory Processing
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Hippocampal-Neocortical Model of
Memory Processing
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Sleep in Alzheimer’s Disease
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REM EEG slowing predicts conversion to
other dementias, too
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Does SWA explain A3 impact on memory?
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Does SWA explain A3 impact on memory?
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Preliminary Findings:
Does this NREM sleep EEG signature predict future AR?



Preliminary Findings:
Does this NREM sleep EEG signature predict Ap change?



AR effects on SWA distinct from normal aging?
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