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this group, such as cognitive behavioral therapy for insomnia or
pharmacological interventions. Therefore, it is important to ex-
pand the current understanding of the nature of sleep difficulties
in those with Alzheimer’s Disease.

Methods: Data from the 2018 Health and Retirement Survey was
collected from 17,146 older adults. Poisson regression analyses
were used to explore the relationship between Alzheimer’s Disease
as diagnosed by a doctor and sleep difficulties. Individuals who re-
ported no Alzheimer’s Disease in the previous wave (N=16,751)
were asked if they had since become diagnosed. N=101 individuals
reported incident Alzheimer’s Disease in the 2-year gap between
assessments. Sleep difficulties were assessed by asking participants
if they had difficulties initiating or maintaining sleep, waking up
too early, and how rested they felt upon awakening. All 4 of these
symptoms were coded as “never,” “sometimes,” or “often.”
Results: Unexpectedly, there was a significant decreased risk of
developing Alzheimer’s Disease among those who reported dif-
ficulties maintaining sleep (IRR=0.9962; 95%CI[0.9936,0.9988];
p=0.004), and early morning awakenings (IRR=0.9961;
95%CI[0.9938,0.9984]; p=0.001) “sometimes”. When the model
was adjusted for sex, race, ethnicity, age, and depression, a
similar finding of decreased risk for Alzheimer’s Disease for
those who reported difficulties maintaining sleep (IRR=0.9953;
95%C1[0.9927,0.9980]; p<0.001), and early morning awakenings
(IRR=0.9954; 95%CI1[0.9930,0.9978]; p=0.001), “sometimes” were
maintained.

Conclusion: Although previous studies have shown that poor sleep
may lead to increased risk of Alzheimer’s and related dementias,
the present study, which examined longitudinal data from a large,
national sample of older adults, found that there was no associ-
ation between frequent sleep disturbances and 2-year incidence of
Alzheimer’s Disease, and a small association between more mild
symptoms and decreased risk. It is possible that the 2-year obser-
vation window was insufficient to detect effects. Also, there is a risk
of measurement error in collecting self-reported data on sleep and
Alzheimer’s diagnoses.

Support (If Any): The HRS (Health and Retirement Study) is
sponsored by the National Institute on Aging (grant number NIA
U01AG009740) and is conducted by the University of Michigan.
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Introduction: Sleep disorders such as insomnia are seen in the early
onset of Alzheimer’s disease, the most common form of dementia.
Simultaneously, sleep disorders may indicate increased risk for the
development of dementia. Due to the rate of comorbidity of these
two conditions seen in the elderly population, the relationship be-
tween dementia and sleep disorders is a topic of interest for re-
searchers. A bidirectional correlation between the two could have
important implications in the clinical field exploring factors that
lead to dementia

Methods: Data was assessed from 17,146 older adults from the
2018 Health and Retirement Survey. Participants were surveyed
using questionnaires regarding both incident dementia or ser-
ious memory impairment in the past 2 years and the presence of
a sleep disorder, as diagnosed by a doctor or health professional.
Those who reported no dementia in the previous wave (N=16,547)
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were asked if they had been diagnosed since they were last asked.
N=185 individuals reported incident dementia in the 2-years be-
tween assessments. Responses were coded to either “Yes” or “No”.
A Poisson regression analysis was conducted to explore the rela-
tionship between incident dementia and sleep disorders.

Results: Inasample of older adults, unadjusted results indicate that
having a sleep disorder was associated with a 0.6% increased risk of
new onset dementia (PRR=1.006; 95%CI[1.001,1.012]; p=0.026).
These results were sustained when adjusted for sex, age, race, ethni-
city, and depression (PRR=1.006; 95%CI[1.001,1.012]; p=0.013).
Conclusion: Chronic sleep disturbances may be a factor used to in-
dicate increased risk for dementia and help with early detection of
the disease. These results demonstrate the value of sleep disorders
screening among those at risk for dementia. Further research is
needed to clarify these findings (e.g., explore specific sleep dis-
orders) and expand the follow-up window (i.e., beyond 2 years).
Support (If Any): The HRS (Health and Retirement Study) is
sponsored by the National Institute on Aging (grant number NIA
U01AG009740) and is conducted by the University of Michigan.
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Introduction: This project examines changes to sleep micro-
architecture with aging in the PS19 (MAPT P301S) model of
tauopathy and response to a dual orexin receptor antagonist
(DORA-12) in aged PS19 mice.

Methods: 24-hour video PSG recordings occurred in 28 PS19 mice
and 22 littermate controls at 2-3 months (young) and 10-14 months
(old).

Results: Spindle density significantly deceased as a function of
both advanced age and PS19 genotype without interaction. We
observed a significant interaction between age and genotype on
slow oscillation (SO) density such that SO density was higher in
young PS19 lower in old PS19 mice vs controls without main ef-
fects of age or genotype. Phase amplitude coupling of spindles to
detected SO events was significantly decreased as a function of age
with a trend toward an age/genotype interaction such that the re-
duction in coupling was greater with aging in PS19 mice vs con-
trols. We observed unexpected dream enactment during REM in
3 of 11 old PS19 but not in young PS19 mice or control mice at
any age. Normalized cumulative EMG area during REM sleep,
cumulative duration of elevated EMG in REM, and %REM w/o
atonia were all significantly increased in mice displaying dream en-
actment.Old PS19 mice were also video-PSG recorded for 24 hours
while receiving 100 mg/kg DORA-12 vs vehicle control orally
twice daily. DORA-12 resulted in significant reduction in latency
to persistent NREM and REM sleep, and significant increases in
spindle density and SO density, without significant difference in
spindle-SO coupling. While we did not observe significant differ-
ences in dream enactment measures with DORA-12 due to low
sample size, all 3 mice with dream enactment displayed decreases
in normalized EMG amplitude in REM and %REM with EMG
bursts with DORA-12 ranging from 10 to 60%.

Conclusion: Given the importance of spindles, SO, and their
coupling on cognitive processes, these observations can motivate
further evaluation of DORA’s toward such cognitive processes in
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neurodegenerative models as well as effect of DORA’s on RBD
phenotypes.
Support (If Any):
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Introduction: Obstructive sleep apnea (OSA) has been associated
with Alzheimer’s disease (AD) progression but a causal relation-
ship is unclear. We hypothesized that OSA can influence (AD) bio-
markers including beta-amyloid (Af) and tau, as well as neural
filament light chain (NfL).

Methods: To test this hypothesis, we examined plasma tau, NfL,
AP42, and AP40 in a randomized crossover study of OSA wvs.
3-night CPAP withdrawal in 30 subjects with severe OSA adherent
to CPAP. We compared the overnight change in evening to morning
plasma samples across the untreated night (off) versus CPAP
treated night (on). Paired t-tests were used to compare measures
across sleep conditions while hierarchical linear regression with dif-
ference in the overnight change of each biomarker between condi-
tions were set as dependent variables with age and sex as covariates.
Results: Of the 30 subjects, mean age was 52 years and 27% were
women. As expected, CPAP withdrawal caused sleep disruption
and recurrence of underlying OSA. Sleep architecture meas-
ures including %N3 (Off: 6.1% [3.7-8.5], On: 15.1% [10.6-19.6],
p<0.001), % REM (Off: 11.8% [8.8-14.7], On: 20.6% [18.3-22.9],
p<0.001), and measures of breathing such as AHI4% (Off: 63/hr
[54-72], On: 3/hr [2-4], p<0.001), SpO2 below 90% (Oft: 20 min [14-
26], On: 1 min [0-3], p<0.001), and SpO2 min (Off: 77% [74-80],
On: 88% [86-90], p<0.001) were all significantly different in the un-
treated versus CPAP treated nights. Compared to CPAP treatment,
the overnight change in NfL was increased relative to CPAP with-
drawal while the overnight change in AB40 was decreased relative
to CPAP withdrawal. No change was observed with tau or AB42.
We found that difference in %N3 between the on- and off-CPAP
conditions significantly explained an additional 15.7% of the vari-
ance beyond a base model including age and sex alone. No other
difference in sleep architecture or apnea severity/hypoxemic burden
metric significantly contributed to the variance in overnight change
in AB40 between conditions, and we identified no significant pre-
dictors for variance in overnight change in NfL.

Conclusion: This study presents some of the first evidence for an ef-
fect of acute CPAP withdrawal on neurodegenerative and amyloid
plasma biomarkers and implicates a role for N3 sleep in this effect.
Support (If Any): AASMF Focus award, NIDDK P30DK072488,
RO1AG066870, K24HL109156
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Introduction: Spinocerebellar ataxia type 3 (SCA3) or Machado-
Joseph disease is a fatal, incurable, dominantly inherited ataxia,
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typically of adult-onset, and the most frequent type of SCA world-
wide. SCA3 patients show progressive neuronal loss in several brain
areas reflecting a broad spectrum of motor and non-motor symp-
toms, including ataxia, parkinsonism, and sleep disorders. In other
neurodegenerative diseases, sleep disturbances alter brain homeo-
static mechanisms, including DNA repair, synaptic function, and
network activity, leading to deterioration of neurologic function.
Sleep research has provided insights into their pathophysiology,
disease prediction, and symptom management. Such studies have
not been performed in SCA3. The aim of this study is to charac-
terize sleep EEG in an SCA3 transgenic mouse model.

Methods: We used homozygous, hemizygous, and wild-type
YACMID84.2 littermate mice. To confirm the expected disease
phenotype, we assessed for locomotor and exploratory activity in
the morning and evening when the mice were 22 to 31 weeks old.
We then implanted 6 electrodes in the frontal, parietal, and cere-
bellar areas. About two weeks after, we recorded their sleep activity
for 15 hours (ZT0-15) per day for three consecutive days. We ana-
lyzed the data from the open-field testing and the EEG from the
third day of recordings using SPSS and Matlab and a p<0.05 was
considered for statistical significance.

Results: As expected, homozygous SCA3 mice showed statistic-
ally significant decreased locomotor and exploratory activities
compared with wild-type littermates. In terms of sleep architec-
ture we did not observe any significant differences between the
different genotypes. Moreover, compared with wild-type, homozy-
gous SCA3 mice displayed increased {3 spectral power band activity
during REM. They also had decreased 6 band activity, 3 band ac-
tivity, spindle activity, and y band acitivity during wake.
Conclusion: Our data suggest that EEG spectral power is
dysregulated in homozygous SCA3 mice. Changes in § band have
been observed in SCA3 patients during wake, and in patients with
REM sleep behavior disorder. Therefore, future studies analyzing
the sleep EEG of SCA3 patients are needed to confirm whether
our findings are translatable. Further studies should also investi-
gate the causal relationship between the observed differences in
sleep and disease progression. Gaining greater insight into the role
of sleep in SCA3 could provide translatable biomarkers and lead
to improved assessment of the disease progression and therapeutic
interventions.

Support (If Any): NHLBI 5T32HL110952

0277

DEEP LEARNING REVEALED ASSOCIATIONS BETWEEN
ALTERED TEMPORAL CORRELATIONS IN MOTOR
ACTIVITY AND PARKINSON’S RISK

Xi Zheng!, Haoqi Sun’, Jingyun Yang®, Lei Yi®, Lei Gao?,

Aron Buchman®, David Bennett’, M Brandon Westover?, Kun Hu',
Peng Li’

Brigham and Women’s Hospital | Massachusetts General Hospital
Rush Alzheimer's Disease Center, Rush University Medical Center *

Introduction: Motor activity in healthy young adults displays
fractal patterns with similar temporal correlations at different
timescales. Altered fractal patterns were observed in patients with
Parkinson’s disease. This study aimed to determine whether altered
fractal patterns also predict the risk of Parkinsonism.

Methods: We studied 982 participants (age: 80.12+7.27 [SD]; 750 fe-
males) from the Rush Memory and Aging Project, who had at least
one actigraphy assessment, had no symptoms of Parkinsonism
at actigraphy baseline, and had follow-up clinical assessments.
Detrended fluctuation analysis was performed on baseline actigraphy
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