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0001 | Preserved neuron reactivity dynamics
during prolonged wakefulness is linked to
cognitive fitness in aging, independently of tau
and amyloid beta burden

M. Van Egrool; J. Narbutas®?; G. Besson'; V. Muto®:
D. Chylinski®; P. Villar-Gonzalez®; G. Gaggioni®;

P. Ghaemmaghami®; X. Pepin®; M. Cerasuolo®; M. Blanpain®;
E. Tezel; C. Le Goff* E. Cavalier*; E. Lambot®: S. Laloux;
C. Hagelstein®; A. Luxen®; C. Degueldre®; M.A. Bahri;

P. Maquet®?; E. Salmon®?>; C. Schmidt®?; C. Phillips?;

C. Bastin*?; F. Collette™?; G. Vandewalle®

1GIGA-CRC In Vivo Imaging, 2Psychology and Cognitive Neuroscience
Research Unit, Université de Liege, Liege, Belgium, 3Department of
Psychology, University of Campania, Caserta, Italy, “Department of
Clinical Chemistry, Université de Liége, Liége, 5Department of
Neurology, Université de Liege, Liege, °GIGA-In Silico Medicine,
Université de Liege, Liége, Belgium

Objectives/Introduction: Aging is associated with important mod-
ifications in sleep homeostasis and circadian rhythmicity. Whether
these changes influence cognition beyond the age-related decline in
brain integrity remains unclear, however. Here, we investigated
whether the dynamics of neuron reactivity, a basic aspect of brain
function influenced by sleep homeostasis and circadian processes, is
related to performance across different cognitive domains in healthy
aging. We further asked whether the link between neuron reactivity
and cognition was independent from abnormal brain protein accumu-
lations central to the pathophysiology of Alzheimer's disease (AD).
Methods: We used transcranial magnetic stimulation combined
with electroencephalography (TMS-EEG) to assess the temporal
dynamics of frontal cortical neuron reactivity in 47 healthy older
individuals (aged 51-69 years, mean = 59.3 + 5.2; 30 females) during
20 hr of wake extension in strictly-controlled constant routine condi-
tions. A comprehensive battery of neuropsychological tasks measur-
ing memory, attentional, and executive functions was administered
to all participants while well-rested. Performance was Z-scored to
create composite scores for memory, attentional, and executive abili-
ties. Participants also underwent two Positron Emission Tomography
(PET) scans to quantify tau and amyloid beta protein burden using,
respectively, 18F-THK5351 and 18F-flutemetamol radioligands.
Results: Generalized linear mixed models analyses reveal that fron-
tal neuron reactivity dynamics during prolonged wakefulness is

strongly associated with the executive performance (p = 0.004), but
not with memory (p = 0.9) or attentional (p = 0.16) functions (con-
trolling for age, sex, and education). Importantly, those individuals
retaining young-like dynamics in brain reactivity showed better exec-
utive performance. Critically, this domain-specific association remains
significant after controlling for tau and amyloid beta burden in brain
regions underlying executive functions (p = 0.01).

Conclusions: Our data show that older individuals exhibiting pre-
served sleep-wake regulation of frontal cortical neuron reactivity
have better executive performance. Furthermore, this association
appears independent of tau and amyloid beta protein accumulations
which take place during normal aging and decades before the onset
of AD cognitive symptoms. These original results provide strong sup-
port for a key role of sleep homeostasis and circadian rhythmicity in
determining age-related cognitive decline apart from the age-related
deterioration in brain structures.

Disclosure: Support: FNRS, ULiege, ARC17/21-09, FEDER, WBI,
Clerdent Foundation.

0002 | Discovering the role of miR-709 in the
sleep homeostatic process

K. Kompotis; G. Mang; S. Jimenez; Y. Emmennegger;
P. Franken

Centre for Integrative Genomics, University of Lausanne, Lausanne,
Switzerland

Objectives/Instruction: MicroRNAs are small non-coding RNAs
occupying a key role in various biological processes, including sleep.
We previously performed a microRNA-array analysis to determine
which microRNAs are affected by sleep loss in the mouse brain and
found the expression of miR-709, an activity-dependent microRNA,
to be increased in the forebrain after 6 hr of sleep deprivation (SD).
The current study aims to decipher the functional involvement of
miR-709 in sleep homeostasis.

Methods: In vivo knockdown of miR-709 was performed using
locked nucleic acid (LNA) inhibitors (Exigon, Denmark). Cannulated
mice, equipped with electroencephalography (EEG) and electromyog-
raphy (EMG) electrodes, were injected intracerebroventricularly (ICV)
with either (a) specific miRNA-709 inhibitors (imiR-709, n = 7), (b)
non-functional “scrambled” inhibitors (scr, n = 6), or (c) artificial cere-

brospinal fluid (aCSF, n = 5) as vehicle control. The response to a

J Sleep Res. 2018;27(Suppl. S1):e12751.
https://doi.org/10.1111/jsr.12751

wileyonlinelibrary.com/journal/jsr

© 2018 The Authors Journal of Sleep Research | 1 of 433
© 2018 European Sleep Research Society


http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjsr.12751&domain=pdf&date_stamp=2018-09-11

2 of 433 Journal of

Sleep ESRSW‘FM

ABSTRACTS

Research

6 hr SD relative to baseline was compared among the three groups.
To identify pathways affected by miR-709 inhibition, we used pri-
mary cortical cultures from mouse embryos, treated with either (a)
imiR-709, (b) scr, or (c) vehicle (n = é/condition), and performed
mRNA sequencing (RNA-seq) on the extracted RNA. Affected path-
ways were identified by enrichment analysis using the PANTHER
Overrepresentation Test (released 2017-12-05) and the Gene Ontol-
ogy (GO) database (released 2018-02-02).

Results: In vivo inhibition of miR-709 in murine brains resulted in a
higher increase in the spectral composition of the EEG during NREM
sleep after periods of prolonged wakefulness, as compared to the
controls. This higher increase was specific to the slow delta fre-
quency band (0.75-2.25 Hz). In vitro inhibition of miR-709 resulted
in an up- or downregulation in the expression levels of 111 genes
with known contributions in ion-channel activity (i.e. Cacnali,
Kcnip4), synaptic remodelling (i.e. Nign1, Akap12), and glutamatergic
signalling (i.e. Grip1, Grin1), as compared to the control groups.
Conclusions: Our findings delineate miR-709 as a fine tuner of
neuronal activity and synaptic plasticity in the mouse brain. In previ-
ous studies, miR-709 has been found to be upregulated after activa-
tion of metabotropic glutamate receptors, which are directly
implicated in sleep homeostasis. miR-709 might therefore function-
ally link neuronal excitation during extended wakefulness to the
recovery process occurring during sleep.

Disclosure: Nothing to disclose.

0003 | Symptom-based clinical subtypes of
obstructive sleep apnoea show differences in
spectral power and immediate post-arousal
dynamics

D. Mazzottit; B. Keenan®; J. Kim?; M. Younes?; A. Pack®

IUniversity of Pennsylvania, Philadelphia, PA, United States, 2University
of Manitoba, Winnipeg, MB, Canada

conventional polysomnographic sleep parameters (e.g. AHI, sleep
stage percentages, arousals and stage shifts) among identified sub-
types using linear regression with and without adjusting for age, gen-
der and body mass index.

Results: Analyses identified 4 subtypes as the optimal solution:
‘moderate sleepiness only’ (38.1%), ‘minimally symptomatic’ (32.7%),
‘excessively sleepy’ (16.5%) and ‘disturbed sleep’ (12.7%). There
were statistically significant (p = 0.003), but clinically small differ-
ences in AHI; average AHI ranged from 27.2 to 34.2 events/hr.
While no other conventional polysomnographic measures differed,
symptom subtypes were associated (p < 0.05; 5% false discovery
rate adjusted) with overall normalized EEG power, delta, sigma, beta-
1 and gamma power, average wake ORP, and number of arousals
with max-baseline ORP difference >0.5. After covariate adjustment,
the ‘moderate sleepiness only’ group had lower delta [p (95% CI) =
-7.3 (-12.0, -2.7); p = 0.002] and gamma power [-0.12 (-0.21,
—0.04) pV¥/Hz; p = 0.002] and the ‘excessively sleepy’ group had a
higher number of arousals with max-baseline ORP difference >0.5
[23.2 (6.6, 39.9); p = 0.006] compared to the ‘disturbed sleep’
group.

Conclusions: We show for the first time that EEG markers of
sleep can explain differences in OSA symptom subtypes. The higher
delta and gamma power in the ‘disturbed sleep’ group might indicate
physiological responses to the insomnia-related symptoms in these
patients. Similarly, the higher number of arousals with large ORP dif-
ferences in the ‘excessively sleepy’ group might reflect more frag-

mented sleep, explaining their daytime symptoms.

Disclosure: Nothing to disclose.

0004 | The impact of treating insomnia upon
functional health, psychological wellbeing and
sleep-related quality of life: a randomised
controlled trial with mediation analysis

Objectives/Introduction: There is an emerging concept that dis-
tinct symptom subtypes exist in obstructive sleep apnoea (OSA),
which relate to treatment responses and outcomes. However, the
physiology of these subtypes has not been comprehensively charac-
terized. Spectral analysis and recent electroencephalographic (EEG)
markers of sleep, including the odds-ratio product (ORP), have suc-
cessfully quantified sleep depth and response to arousal. This study
identifies OSA symptom subtypes in a cohort from the U.S. and
examines whether specific EEG physiological markers characterize
these subtypes.

Methods: We used polysomnographic and symptom questionnaire
data from 654 individuals with moderate-severe OSA [apnoea-
hypopnoea index (AHI) >15; 65.4 + 10.5 years-old; 32% female] in
the Sleep Heart Health Study, a multi-centre, population-based longi-
tudinal study. Symptom subtypes were identified using latent class

analysis. We compared several EEG markers of sleep and

A.l Luik®?; R. Emsley?; S.D. Kyle!; C. Gordon*®; C.L. Drake®;
A. Marsden’; C.A. Espie®®

ISIeep & Circadian Neuroscience Institute (SCNi) Nuffield Department of
Clinical Neurosciences University of Oxford, Oxford, United Kingdom,
2Department of Epidemiology, Erasmus MC University Medical Center,
Rotterdam, the Netherlands, 3King's College London, Biostatistics &
Health Informatics Department, Institute of Psychiatry, Psychology &
Neuroscience, London, United Kingdom, *Sydney Nursing School,
University of Sydney, >CIRUS Centre for Integrated Research and
Understanding of Sleep, Woolcock Institute of Medical Research,
University of Sydney, Sydney, NSW, Australia, *Department of Sleep
Disorders and Research Center, Henry Ford Health System, Detroit, MI,
United States, ”Centre for Biostatistics, School of Health Sciences,
University of Manchester, Manchester, ®Big Health Ltd., London, United
Kingdom

Objectives/Instruction: Digital Cognitive Behavioural Therapy
(dCBT) is a scalable and effective intervention for treating the ubig-
uitous problem of insomnia. However, the majority of people with
insomnia seek help because of the daytime consequences of
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insomnia, and not the night-time effects per se. We investigated the
impact of dCBT for insomnia upon functional health, psychological
well-being and sleep-related quality of life (QoL), and whether a
reduction in insomnia was a mediating factor.

Methods: This online, two-arm parallel group randomised trial with
waitlist control included 1711 adults with complaints of insomnia
(ISRCTN 60530898). Participants were randomized to dCBT (Slee-
pio™) or sleep hygiene education (SHE). Online assessments took
place at O (baseline), 4 (mid-treatment), 8 (post-treatment), and 24
(follow-up) weeks. At week 25 participants allocated to SHE were
offered dCBT. Primary outcomes were functional health (Patient
Reported Outcome Measurement Information System: Global Health
scale), psychological well-being (Warwick-Edinburgh Mental Wellbe-
ing Scale) and sleep-related QoL (Glasgow Sleep Impact Index). Sec-
ondary outcomes comprised mood, fatigue, sleepiness, cognitive
failures, work productivity and relationship satisfaction. Insomnia
was assessed with the Sleep Condition Indicator. All analyses were
intention-to-treat.

Results: In the dCBT group 681 participants (81%) logged on for at
least one dCBT session and 491 participants (57.6%) completed at
least 4 sessions. At weeks 4, 8 and 24, dCBT was associated with a
small improvement in functional health (Cohen's d: 0.16, 0.31, 0.31
respectively) and psychological well-being (Cohen's d: 0.13, 0.35,
0.38), and a large improvement in sleep-related QoL (Cohen's d:
-0.69, —1.38, —1.46) compared with SHE (all p < 0.01). Improve-
ment in insomnia mediated these outcomes (range percent mediated
45.5-84.0%). Symptoms of depression, anxiety, sleepiness, fatigue,
cognitive failures and work productivity all demonstrated significant
differences in favour of dCBT.

Conclusions: dCBT is effective in improving insomnia, functional
health, psychological well-being and sleep-related QoL in people
screening positive for insomnia disorder. Targeting insomnia com-
plaints could therefore be a therapeutic pathway for addressing self-
reported health, well-being and quality of life. In addition, these
results confirm that dCBT improves both daytime and night-time
aspects of insomnia strengthening existing recommendations of CBT
as the treatment-of-choice for insomnia.

Disclosure: AIL held a position at the University of Oxford during
the conduct of the study that was funded by Big Health Ltd, the
company which developed the dCBT for insomnia program (Sleepio).
CAE is co-founder and Chief Medical Officer of Big Health Ltd.
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UNRAVELING THE NEUROBIOLOGY OF
SLEEP IN NORMAL AGEING AND IN
NEURODEGENERATION

5 | Sleep oscillations and the pathogenesis of
Alzheimer’s disease

R.S. Osorio’; A.W. Varga?

Ipsychiatry, NYU School of Medicine, 2Pulmonology, Icahn School of
Medicine at Mount Sinai, New York, NY, United States

With 10% of adults over the age of 65 suffering from dementia and
this number projected to double by 2050, understanding the factors
responsible for cognitive impairment is of critical importance. Amy-
loid beta (Ap) plaques and neurofibrillary tangles (NFT) are two key
pathological processes that lead to cognitive deterioration in Alzhei-
mer's disease (AD). Cerebrospinal fluid (CSF) Ap and tau concentra-
tions have been used extensively as biomarkers of AD pathology
and found to correlate with amyloid plagues and NFT at post-mor-
tem. Emerging evidence suggests that the sleep-wake cycle directly
influences their levels. Specifically, low NREM stage 3 (NREM3) slow
wave activity (SWA\) is associated, in normal elderly, with high cere-
brospinal fluid (CSF) AB, while active disruption of slow wave sleep
(SWS) results in increases in CSF AB peptides within-subjects. Unlike
Ap, associations between poor SWS and tau have not been observed
suggesting that disruption in other sleep oscillations could be linked
to tau pathology. In a cross-sectional study with one-night in-lab
nocturnal polysomnography (NPSG) and morning-to early afternoon
CSF collection that was conducted on 50 community-dwelling, cog-
nitively normal healthy subjects, with normal or mild obstructive
sleep apnea (OSA) defined as an apnea-hypopnea index with 4%
desaturation (AHI4%) <15, we found that spindles during NREM
stage 2 (NREM2) sleep were negatively correlated with CSF T-tau
levels and to a lesser degree to CSF P-tau. Spindle-duration count
and fast spindle density were also negatively correlated with T-tau
levels. Sleep duration and other measures of sleep quality were not
correlated with spindle characteristics and did not modify the associ-
ations when included in the models. While reductions in NREM
sleep oscillations, including SWS and sleep spindles, or the more
recently reported reductions in REM sleep percentage from the
Sleep Heart Health Study, may reflect a preclinical AD state, it
remains unclear just how these attenuated oscillations are mechanis-
tically linked to cellular processes regulating Af and tau. Candidate
mechanisms would include patterned activity-driven synthesis or
degradation of such molecules or the coupling of such oscillations to
neuroimmune function. Longitudinal and interventional studies to
assess changes in sleep oscillations as well as AD biomarkers are

needed.

Disclosure: Consulting with Eisai.
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6 | Orexin and Alzheimer’s disease
C. Liguori

University of Rome ‘Tor Vergata’, Rome, Italy

In the recent years, orexinergic system dysregulation has been
described in Alzheimer's Disease (AD) neurodegenerative process. In
human studies, it has been demonstrated that both patients affected
by moderate-severe AD and patients affected by mild cognitive
impairment (MCI) due to AD pathology show increased CSF orexin
levels compared to controls. These findings suggested that the orexin-
ergic neurotransmitter system may be dysregulated in the early as well
as in the advanced stages of the AD neurodegenerative processes. It is
well known that the role of the orexinergic system is not limited to the
control of diurnal wake, but also influences nocturnal sleep. In physio-
logic condition, higher orexin brain levels seems to reduce primarily
REM and slow wave sleep and increase wakefulness during nocturnal
sleep; whereas during the day the higher orexinergic tone promotes
daytime wakefulness. The finding that CSF orexin levels are higher in
AD and MCI patients and correlate with sleep dysregulation proposed
that orexinergic signaling dysregulation coupled with nocturnal sleep
alteration can be responsible for circadian rhythm disruption in AD
patients. Animal model studies supported this finding by demonstrat-
ing that modulation of orexin and its effects on sleep appear to induce
B-amyloid pathology in the brain. Taking into account that Alzheimer’s
pathology interferes with sleep physiology, orexinergic system dysreg-
ulation may play a significant role in altering sleep in AD patients and
promoting AD pathology by inducing p-amyloid neurodegeneration.
Hence, we will show the recent evidence about the relationship
among orexinergic signaling overexpression, the disruption of the
sleep-wake cycle and AD pathology.

Disclosure: Nothing to disclose.

7 | Isolated RBD, an early stage of
a-synucleinopathy

B. Hogl

Medical University of Innsbruck, Department of Neurology, MUI,
Innsbruck, Austria

The isolated form of REM sleep behaviour disorder (RBD) has been
recognized during the last years as the prodromal stage of an a-
synucleinopathy. Several long-term follow-up studies of patients with
isolated RBD from different centers demonstrated independently a
very high risk (>90%) of developing a-synucleinopathies, such as
Parkinson disease, dementia with Lewy bodies or multiple system
atrophy.

Biomarkers of a-synucleinopathies have been extensively investi-
gated in iRBD. Some biomarkers, like DAT-SCAN, olfactory function
and subtle motor signs, are indicative of proximity to conversion to
overt a-synucleinopathy. DAT-SCAN can be useful also in monitoring
disease progression. Other biomarkers including different imaging

techniques, tests of autonomic function, neuropsychological and EEG
finding, tissue analysis, genetic, speech analysis and color vision need
to be further investigated to clarify their potential usefulness in iden-
tifying patients at risk of short-term conversion or in monitoring dis-
ease progression. A long-term (>10 years) follow-up study by the
Sleep Innsbruck Barcelona (SINBAR) group showed that biomarkers
of prodromal PD are ubiquitous in patients with isolated RBD, pro-
viding evidence that even these patients are affected by an underly-
ing neurodegenerative process.

The term ‘prodromal RBD’ (in analogy to prodromal Parkinson disease)
has been proposed to define recognizable precursory disease states
before the full diagnostic criteria for isolated RBD are met. In fact, evi-
dence is accumulating that a prodromal stage of RBD exists. Patients
with isolated REM sleep without atonia (RWA) or REM-sleep-related
behavioural events (RBE) who do not fulfil the diagnostic criteria for
RBD show a gradual increase in EMG activity or jerks captured on video
during REM sleep over time. These observations suggest that RBD has
an insidious onset until clinically manifest RBD develops. Thus, early
screening using video-polysomnography could identify patients at risk
of neurodegeneration even before isolated RBD becomes manifest.
Giving the outstandingly high specificity and very long interval
between the onset of idiopathic RBD and the clinical manifestations
of a-synucleinopathies, the prodromal phase of this disorder repre-
sents a unique opportunity for potentially disease-modifying inter-
vention, allowing an even earlier detection of individuals at risk of
neurodegeneration.

Disclosure: Honoraria for speaking and/or advisory board or con-
sulting from Otsuka, Mundipharma, UCB, Janssen Cilag, Lindbeck,
AbbVie, Lilly, Axovant, Benevolent Bio.

8 | Is OSA associated with pathological aging?
A neuropsychological and neuroimaging
perspective

N. Gosselin
University of Montreal, Montreal, QC, Canada

There is accumulating evidence that obstructive sleep apnea (OSA)
may impact brain structure and function. Recent cohort studies sug-
gest that OSA is a risk factor for stroke, mild cognitive impairment
and Alzheimer's disease. Because prevention through treatment of
risk factors is currently the main intervention for reducing the inci-
dence of dementia, how OSA affects brain health and whether its
treatment can slow neurodegeneration are relevant questions. This
presentation will addressthe most recent findings on the neurocogni-
tive consequences of OSAin the elderly. We will discuss neuropsy-
chological results obtained in large cohort studies and the specific
cognitive profile observed in older OSA adults. Regarding neuroimag-
ing, most studies on OSA have been performed in young and mid-
dle-aged adults. Whether these findings can be generalized to an
aged brain is unclear, as neuroimaging studies with older adults have
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only just emerged. We will therefore review the most recent results
from structural (e.g. voxel-based morphometry, cortical thickness and
diffusion tensor imaging) and functional neuroimaging (e.g. cerebral
blood flow, metabolism). Given the complexity of changes that can
occur in response to OSA (e.g. cellular death, edema, increase in
brain water content, neuroinflammation, changes in cerebral perfu-
sion, increase in AP deposition), heterogeneous results can be
obtained depending on participants’ age, severity of intermittent
hypoxia and sleep fragmentation, clinical stages of dementia, etc. It
is therefore important to investigate the effect of OSA by combining
multiple neuroimaging techniques. We will present how findings
from neuropsychology and neuroimaging could impact future OSA
management in older individuals. Finally, we will discuss the effect
of OSA treatment, which may slow, stop or reverse neurodegenera-
tive processes accentuated by OSA, even in individuals already

affected by a neurodegenerative disease.

Disclosure: Nothing to disclose.

THE BIG SLEEP: UNRAVELING INSOMNIA
USING BIG DATA

9 | Epidemiology, genetic models and
epigenetics of insomnia

T. Paunio®?

1Department of Psychiatry, University of Helsinki and Helsinki
University Hospital, 2National Institute for Health and Welfare, Helsinki,
Finland

Clinically significant, persistent insomnia is a common problem in
health, associated to increasing age and female gender. According to
twin and family studies, the heritability estimates for self-reported
symptoms of insomnia are modest but tend to be higher for women
than for men. Despite challenges in revealing specific genetic factors
for sleep traits — most likely reflecting the multifactorial nature of
these traits - such factors are emerging, thanks to combined efforts
of basic sleep research, studies on experimental settings and on sam-
ples enriched for extreme phenotypes, and, recently, by making use
of the very large genetic screenings. The strong positive correlation
between the polygenic risk for insomnia symptoms and anxiety dis-
order is in line with previous analysis on twins showing completely
shared additive genetic influences on insomnia and generalized anxi-
ety disorders. The slightly lower genetic correlation between insom-
nia and depression symptoms is likely to be etiologically more
complicated, as evidenced by twin studies showing only modest
shared genetic influences between symptoms for insomnia and
depression in cross-sectional and longitudinal settings.

Sleep is highly adaptive to the environment so that the propensity
of sleep to react to external influences is built within its basic physi-
ology. There are a few concrete examples revealing a modifying

effect of a genetic variation for liability to disturbed sleep under a

Journal of 5 of 433
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specific environmental influence, such as caffeine or shift work. At
level of chromatin activity, the environment is considered to exert
its effect via epigenetic mechanisms, including DNA methylation.
Understanding the mechanisms involved in gene-environment inter-
actions for disturbed sleep will be, by no doubt, of primary interest
in order to fully understanding the risk at level of an individual and,
eventually, bring important insight into risk prediction and develop-
ment of therapeutic strategies.

Disclosure: Nothing to disclose.

10 | Trait and life history profiles reveal stable
insomnia subtypes

T.F. Blanken?; J.S. Benjaminss; D. Borsboom*:
J.K. Vermunt®; C. Paquola®®; J. Ramautar?; K. Dekker?;
D. Stoffers”: Y. Wei'; E.J.W. Van Someren'?

1Department of Sleep and Cognition, Netherlands Institute for
Neuroscience, %Integrative Neurophysiology and Psychiatry, VU
University Medical Center, Amsterdam, 3Department of Social, Health
and Organizational Psychology, Experimental Psychology Section,
Utrecht University, Utrecht, *Department of Psychological Methods,
University of Amsterdam, Amsterdam, >Department of Methodology and
Statistics, Tilburg University, Tilburg, the Netherlands, %Brain and Mind
Centre, University of Sydney, Sydney, NSW, Australia, ”Spinoza Centre
for Neuroimaging, Amsterdam, the Netherlands

Obijectives: Insomnia Disorder (ID) is the second-most prevalent
disorder and a primary risk factor for depression. Despite its heri-
tability, and recently identified risk-genes, it has proven difficult to
pinpoint consistent biomarkers of ID. These inconsistencies have
stalled progress in our understanding of mechanisms and flag possi-
ble heterogeneity. Previously proposed subtypes were predominantly
defined by sleep-related characteristics. This method of subtyping
unfortunately has limited reliability and validity. The present large-
scale study investigated whether traits and life history profiles could
reveal previously unrecognized subtypes with better reliability and
relevance for treatment response and biomarkers.

Methods: N = 4322 volunteers of the Netherlands Sleep Registry
completed up to 34 questionnaires on traits relevant to insomnia
(Benjamins et al. Sleep Med Rev 2017:36:71-81). Latent class analy-
sis on N = 2224 participants who fulfilled diagnostic criteria for ID
allowed for data-driven identification of subtypes. Classification
accuracy was evaluated in N = 1046 who completed at least 10
questionnaires. The subtypes were validated in an independent sam-
ple and using longitudinal follow-up. Clinical relevance of ID sub-
types was assessed with respect to risk of comorbid depression, and
using preliminary data on subtype development, biomarker, and
treatment response differences.

Results: Five ID subtypes were identified that were distinguished
by their multivariate profile of life history, affect and personality
rather than their specific sleep complaints. The five-class solution
performed equally well in an independent sample, and follow-up
4.8 + 1.6 years later demonstrated high subtype stability. Lifetime
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and comorbid depression differed significantly across subtypes.
Moreover, preliminary analyses revealed differences between sub-
types in the developmental trajectories of sleep complaints, brain
function as indicated by an EEG biomarker, and treatment effect.
Conclusions: This large-scale study identified robust and clinically
relevant ID subtypes, defined by traits and life history rather than
sleep complaints. The demonstrated stability of the ID subtypes
paves the way for studies to target homogeneous subtype samples,
resolve inconsistencies, personalize treatments and select those with
the highest risk of depression for preventive interventions. Feasibility
of this approach was confirmed using preliminary data. A derived
concise questionnaire for subtyping is freely available upon request.

Disclosure: Nothing to disclose.

11 | Genome-wide analysis of insomnia in UK
Biobank and 23andMe identifies novel loci and
functional pathways

P. Jansen'?; K. Watanabe?; S. Stringer®; N. Skene?;

J. Bryoisg; J. Benjamins4; A. Munoz-Manchado®; J. Tungs;
D. Hinds>; V. Vacic®; P. Sullivan®; T. Polderman?; A. Smit”;
J. Hjerling-Leffler®; E. van Someren®?; D. Posthuma®!!

1Complex Trait Genetics, VU University Amsterdam, Amsterdam,
2Erasmus Medical Center, Rotterdam, the Netherlands, $Karolinska
Institutet, Stockholm, Sweden, “Social Health and Organizational
Psychology and Experimental Psychology, Utrecht University, Utrecht,
the Netherlands, >23andMe, Inc., Mountain View, CA, United States,
SMedical Epidemiology and Biostatistics, Karolinska Institutet,
Stockholm, Sweden, “Molecular and Celullar Neurobiology, VU
University Amsterdam, Amsterdam, the Netherlands, 8Laboratory of
Molecular Neurobiology, Karolinska Institutet, Stockholm, Sweden,
?Integrative Neuropsychologyand Psychiatry InGeest, VU University
Medical Center, wSIeep and Cognition, Netherlands Institute for
Neuroscience, **Clinical Genetics, VU University Medical Center,
Amsterdam, the Netherlands

Insomnia is the second-most prevalent mental disorder, with no suf-
ficient treatment available. Despite a substantial role of genetic fac-
tors, only a handful of genes have been implicated and insight into
the associated neurobiological pathways remains limited. Here, we
perform large-scale genome-wide analysis (GWAS) in UK Biobank
and combine results in a meta-analysis with a GWAS in 23andMe to
allow detection of a substantial number of genetic variants and gain
insight into biological functions, cell types and tissues involved in
insomnia. Moreover, we investigate six additional sleep-related phe-
notypes through GWAS in UK Biobank.

We perform genome-wide analysis (GWAS) of insomnia in UK Bio-
bank (N = 386,533), and subsequent meta-analysis with GWAS
results from 23andMe (N = 944,477) to increase statistical power
(total N = 1,331,010). Next, we perform extensive follow-up analysis,
including functional annotation using the online FUMA platform
developed by our group, and analysis of gene-sets and tissue and
single neuron gene-expression. The results are compared with
GWAS of six-sleep related traits in UK Biobank.

We identify 202 genome-wide significant loci implicating 956 genes
through positional, eQTL and chromatin interaction mapping. We
show involvement of the axonal part of neurons, of specific cortical
and subcortical tissues, and several specific cell-types in insomnia:
striatal medium spiny neurons, pyramidal neurons in the claustrum
and hypothalamic neurons. These cell-types have been implicated
previously in the regulation of reward processing, sleep and arousal
in animal studies, but have never been genetically linked to insomnia
in humans. We found weak genetic correlations with other sleep-
related traits, but strong genetic correlations with psychiatric and
metabolic traits. Mendelian randomization identified causal effects of
insomnia on specific psychiatric and metabolic traits. In addition, we
observe many new genomic loci for sleep-related traits, including
being a morning person and sleep duration.

Our findings reveal key brain areas and cells implicated in the neuro-
biology of insomnia and its related disorders, and provide novel tar-
gets for treatment. These results illustrate how big data approaches
using large-scale datasets such as UK Biobank are accelerating novel

breakthroughs and transform the field of human genetics.

Disclosure: Nothing to disclose.

12 |

V. Tucci

Modelling sleep disorders in mice

Genetics and Epigenetics of Behaviour Laboratory, Neuroscience and
Brain Technologies, Istituto Italiano di Tecnologia, Genova, Italy

The combination of large-scale approaches to both human and
mouse genetics offers tremendous opportunities into the investiga-
tion of the biological mechanisms of sleep defects. Moreover, the
development of precise preclinical models allow the development of
novel intervention that can eventually be transferred to clinics. Over
last decade in our lab we developed a series of novel preclinical
mouse models that describes the modulations of important sleep
phenotypes. In particular, we concentrated out attention towards: (i)
the interaction between circadian clock and sleep homeostasis; (ii)
the epigenetic control of sleep; (iii) the interplay between thermoreg-
ulation and sleep defects. Here | will describe an advanced platform
for phenotyping sleep in mice that offers the possibility to cover
large-scale datasets and to decipher the heterogeneous nature of
sleep. In addition, focusing on the sleep defects associated with Pra-
der-Willi syndrome (PWS), | will present our understanding of the
genetic and epigenetic elements of the sleep abnormalities in PWS.
Moreover, by using a preclinical mouse model of PWS we tested
pharmacological interventions that ameliorates the REM sleep defi-
cits and the alteration of temperature.

Disclosure: Nothing to disclose.
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CIRCADIAN MODULATION OF EEG BRAIN
ACTIVITY AND COGNITION, AND THE
IMPACT OF LIGHT ON SLEEP

13 | The role of light in regulating alertness
and performance in mice

S. Peirson

Sleep and Circadian Neuroscience Institute, University of Oxford,
Oxford, United Kingdom

Light exerts a profound effects on physiology and behaviour. As well
as circadian entrainment, light modulates autonomic and neuroen-
docrine responses as well as regulating cognitive processes such as
attention, arousal and performance. The retinal photoreceptors medi-
ating these non-image forming responses to light include the rods
and cones as well as a subset of melanopsin-expressing photosensi-
tive retinal ganglion cells (pRGCs). Despite major advances in this
field, our understanding of the mechanisms by which light influences
alertness and performance are limited, including both the photore-
ceptors and the central neural pathways underlying these responses.
In humans, the effects of light on alertness have been primarily
investigated via four different approaches:

(1) measures of subjective sleepiness;

(2) measures of cognitive performance;

(3) electroencephalography (EEG) and

(4) brain imaging.

These studies have provided a wealth of data on the effects of light
stimuli on different aspects of alertness and cognitive performance,
providing a critical basis for improved lighting design. By contrast,
surprisingly few studies have been conducted on rodent models,
which has limited our understanding of the fundamental mechanisms
underlying these responses. Studies in mice have shown that mela-
nopsin regulates alerting/arousing responses, associated with
increased plasma corticosterone levels. As in humans, these
responses are wavelength-dependent. Furthermore, recognition
memory performance is acutely regulated by light. For the first time,
we demonstrate that light exerts dose-dependent effects on recogni-
tion performance, and that these changes are paralleled by changes
in EEG power in the theta and gamma range. Our preliminary data
show that these effects on performance and EEG power also appear
to be wavelength-dependent. Together, these data demonstrate that
paralleling the approaches used in human studies, mice show a light-
dependent regulation of alertness and performance, providing the
basis for future studies on the role of specific photoreceptors and

neural pathways in these responses.

Disclosure: Nothing to disclose.
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14 | Effects of the circadian system and
circadian misalignment on cognition in non-shift
workers and chronic shift workers

S.L. Chellappa®; C.J. Morris%; F.A.J.L. Scheer?

Harvard Medical School, 2Brigham and Women's Hospital, Harvard
Medical School, Boston, MA, United States

Shift work increases the risk for human errors with extraordinary
socio-economical costs. Overnight operations pose a challenge
because our endogenous circadian system inhibits cognitive perfor-
mance at night. Importantly, as task-specific cognitive brain regions
have different 24-hr circadian dynamics, circadian misalignment,
which corresponds to the misalignment between the circadian pace-
maker and behavioral/environmental cycles, may impact cognition
task-dependently. Furthermore, how the circadian system modulates
cognition over multiple days, and its relevance for chronic shift
workers remain to be established. Using a randomized, cross-over
design mimicking night shift work, we show that circadian misalign-
ment increases cognitive vulnerability on sustained attention, cogni-
tive  throughput, information processing and visual-motor
performance over multiple days, as compared to circadian alignment
(day shifts). Circadian misalignment effects are task-dependent: while
they acutely impair sustained attention with recovery after 3-days,
they progressively hinder daily learning. Individuals felt sleepier dur-
ing circadian misalignment, but they did not rate their performance
as worse. Furthermore, circadian misalignment effects on sustained
attention depended on prior sleep history (sleep efficiency). Shift
workers frequently undergo circadian misalignment, which has been
proposed as a biological mechanism that may explain why they
experience decrements in their perceived levels of alertness and cog-
nitive efficiency. However, it remains uncertain whether chronic shift
workers may, to some extent, adapt to circadian misalignment and
thus show no adverse effects on cognitive function. Therefore, we
investigated whether the task-dependent cognitive effects of circa-
dian misalignment can be translated to chronic shift workers.
Chronic shift workers had more cognitive vulnerability on sustained
attention, information processing and visual-motor performance
under circadian misalignment as compared to when the same individ-
uals were under circadian alignment, particularly after more than
10 hr of wakefulness. Furthermore, their subjective perception of
sleepiness and their prior sleep history significantly predicted perfor-
mance variability on sustained attention and visual-motor perfor-
mance. These data suggest that when chronic shift workers are
under circadian misalignment their performance may dramatically
deteriorate if exposed to longer durations of wakefulness, while their
performance across the wake episode remains fairly stable under cir-
cadian alignment. Collectively, circadian misalignment may provide
an important biological framework for developing countermeasures

against adverse cognitive effects in shift workers.

Disclosure: Nothing to disclose.
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15 | Relationship between daytime light
exposure and EEG sleep architecture, slow-wave
activity, and sleep quality in young healthy office
workers

M. Gordijn*?; M. Geerdink®?; E. Wams?; T. Woelders?;

R. Hut?

1Chrono@Work BV, 2University of Groningen, Groningen,
the Netherlands

Introduction: Light is the primary signal for the circadian organiza-
tion of the sleep-wake cycle. A possible role of daytime light on
sleep characteristics and sleep quality, other than timing alone, has
become more likely since the discovery of direct projections of pho-
tosensitive retinal ganglion cells to brain areas involved in sleep reg-
ulation. In addition, studies in mice have shown the involvement of
melanopsin in homeostatic sleep regulation. Recently, two studies
were carried out that supported the effect of daytime light on night-
time sleep quality in humans.

Study 1: In a field study with ambulatory polysomnography and a
light sensor at the wrist (n = 20), we found a clear correlation
between the amount of daytime light and sleep architecture during
the subsequent night; high daytime light exposure significantly corre-
lated with a lower percentage of REM sleep (p < 0.001) and a larger
and faster accumulation of slow-wave sleep (p < 0.05).

Study 2: A laboratory experiment supported the idea of high day-
time light levels improving sleep. In a within study design, 12 partici-
pants completed two conditions: 1900 lux of bright white light (BL)
or 130 lux of low light (LL) from 9 a.m. to 5 p.m. Sleep-EEG analysis
of the subsequent night showed a significant (p < 0.05) increase in
percentage of REM sleep (LL: 19.7%; BL: 23.3%), decrease in per-
centage wake after sleep onset (LL: 5.8%; BL: 2.5%) and increased
sleep efficiency (LL: 92.1%; BL: 95.8%). The accumulation of slow-
wave-activity (1-4 Hz) during non-REM sleep was significantly faster
in the BL condition compared to the LL condition (p < 0.001). Sub-
jective ratings of sleepiness the next morning supported the
improved sleep quality: early morning sleepiness as measured with
the Karolinska Sleepiness Scale was significantly lower after a night
in the BL condition compared to the day before (p < 0.001), while
this was not found in the LL condition (p = 0.12).

Conclusion: In general, these findings support the idea that higher
daytime light levels improve sleep quality during the night. Whether
this is explained by an alerting effect of light during the day, or
reflects a direct effect on sleep homeostasis at night will be dis-
cussed.

Disclosure: Marijke Gordijn works as a consultant for Philips
Healthy Sleep Solutions.

16 | Impact of different light exposures in the
evening on EEG slow-wave activity and REM
sleep

M. Miinch®?%; F. Bes'?; A. Papakonstantinou®?;
C. Nowozin'?; J. Regente*; A. Wahnschaffe'?; S. Hadel%;
G. Gruber’; D. Kunz'%¢

Lnstitute of Physiology, Group Sleep Research and Clinical
Chronobiology, Charité - Universitdtsmedizin Berlin, corporate member
of Freie Universitdt Berlin, Humboldt-Universitdt zu Berlin, and Berlin
Institute of Health, 2Clinic for Sleep- and Chronomedicine,

St. Hedwig-Krankenhaus, Institute of Medical Immunology; Group
Chronobiology, *Department for Psychiatry and Psychotheraphy,

Charité - Universitdtsmedizin Berlin, corporate member of Freie
Universitdt Berlin, Humboldt-Universitdt zu Berlin, and Berlin Institute of
Health, Berlin, Germany, SSiesta Group, Vienna, Austtria, Sintellux GmbH,
Berlin, Germany

Objectives: Quality and quantity of evening light exposure has
been shown to impact on sleep architecture, slow-wave activity and
REM sleep. We aimed at testing the effects of three different light
conditions in the evening on EEG sleep spectra during NREM and
REM sleep.

Methods: A total of
23.2 + 3.3 years; 12f and 6 m) were exposed to different light con-

18 vyoung participants (mean age
ditions on three subsequent evenings (for 30 min): blue-enriched
polychromatic light, bright orange light, or dim light. In the morn-
ings they received either blue-enriched polychromatic or control
light (=incandescent bulb) for 3 consecutive days, in a balanced
cross-over design. EEG recordings from all nights were visually
scored according to standard criteria and subjected to spectral anal-
ysis (Fast Fourier Transformation). NREM/REM sleep cycles were
expressed as percentiles. Artifact free REM sleep cycles were also
subjected to semi-automated microstate analysis (Siesta Group,
Vienna, Austria). Statistical analyses were performed with mixed lin-
ear regression models.

Results: EEG slow-wave/theta activity in the frequency range
between 1.5-5.25 Hz (from a central derivation) was significantly
higher after orange light in sleep cycle 2 when compared to blue-
enriched light (sleep cycle x evening light; p < 0.05). The REM sleep
atonia index was larger after orange lighting in the evening than
after dim light (main effect of evening light; p < 0.05). For morning
light conditions, EEG activity in the sigma range (14-16.25 Hz) and
beta range (17.25-23 Hz) was significantly lower after the blue-
enriched morning light compared to control light exposure (main
effect of morning light; p < 0.05), without statistically significant
interactions with evening light conditions.

Conclusions: Our results confirm and expand previous findings
such that orange light in the evening increases SWA during NREM
sleep compared to blue-enriched light and led to lower EMG ampli-
tudes during REM sleep. Blue-enriched morning light seems to lower
EEG beta activity the following night. It remains to be tested
whether orange light exposure in the evening may have beneficial

effects in patients with different sleep disorders.
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SLEEP AND DRIVING

0017 | Maintenance of Wakefulness Test, real
and simulated driving in narcolepsy/hypersomnia
patients

P. Sagaspe®?; J.-A. Micoulaud-Franchi>?; O. Coste®;
D. Léger™; S. Espi¢®; D. Davenne®; R. Lopez’; Y. Dauvilliers’;
P. Philip2

1CHU Bordeaux, 2USR CNRS 3413 SANPSY, Université de Bordeaux,
SCentre Hypersomnies Rares, CHU Bordeaux, Bordeausx, 4Centre
Hypersomnies Rares, Université Paris Descartes, APHP, Hétel Dieu de
Paris, Centre du Sommeil et de la Vigilance, >TS2/SIMU&MOTO,
IFSTTAR, Paris, “>UMR 1075, INSERM, Université de Caen, Caen,
’Reference National Center for Narcolepsy, Sleep Unit, CHU
Montpellier, Montpellier, France

Obijectives/Introduction: Sleepiness at the wheel is a major risk
factor for highway traffic accidents. Narcolepsy and idiopathic hyper-
somnia (IH) are rare central disorders that induce severe daytime
sleepiness. The objective of this study is to assess the relationship
between real and simulated driving performance and the objective
level of alertness as measured by the Maintenance of Wakefulness
Test (MWT) in patients suffering from narcolepsy or idiopathic
hypersomnia.

Methods: 27 patients (10 patients with narcolepsy, type 1 (n = 7)
and type 2 (n=3), and 17 patients with idiopathic hypersomnia,
mean age = 33.8 £ 11.1 years, range = 18-65 years; 4 males) were
recruited in a randomized, crossover, double-blind placebo-controlled
trial and compared to 27 matched healthy controls.

Patients were randomly assigned to receive modafinil (400 mg) or
placebo before the driving test (2 hr of real and 2 hr of simulated
highway driving for each patient). Standard Deviation of Lateral Posi-
tion (SDLP) of the vehicle in real and simulated driving and mean
sleep latency in a 4 x 40 min MWT were assessed.

Results: Untreated patients presented shorter sleep latencies on the
MWT (20.8 (IQ range 16.1-32.9) vs. 34.9 min (IQ range 28.1-40.0))
and worse simulated driving performance (p < 0.001) than treated
patients. Nevertheless, treated patients still exhibited shorter mean
sleep latencies on the MWT than controls (34.9 (IQ range 28.1-40.0)
vs. 40 min (IQ range 37.1-40.0), p < 0.05) but driving performance
was identical in both groups. The SDLP of the vehicle in real driving
conditions and the MWT score correlated with the SDLP in simulated
driving (respectively, r = 0.34,p < 0.05 and r = —0.56, p < 0.001).
Conclusions: In patients with narcolepsy/idiopathic hypersomnia,
simulated driving and MWT explore different dimensions of fitness-to-

drive and could be used complementarily to better evaluate sleep-

Research

related driving impairment. The use of validated simulators among the
sleep community would be a reasonable goal to harmonize evaluation

of the ability to drive in patients suffering from central hypersomnia.

Disclosure: Nothing to disclose.

0018 | To predict sleep related accidental risk
of patients with obstructive sleep apnea
syndrome: self reported sleepiness at the wheel
versus Apnea Hypopnea Index

P. Philip?; S. Bailly?; M. Benmerad®; J.-A. Micoulaud Franchi?;
Y. Grillet; M. Sapene®; R. Tamisier®; J.-L. Pepin®; OSFP
ISANPSY-USR 3413, SANPSY-CNRS, Bordeaux, ’AME UMR 1137
Inserm Université Paris Diderot, CHU de Grenoble, *Hypoxia-
Pathophysiology Laboratory — INSERM U 1042, Grenoble Alps
University Hospital, Université Grenoble Alpes, CHU de Grenoble,
Grenoble, 4Pneumologist, Private Clinic Wyss, Valence, 5Pneumologisi%,
Private Clinic, Bordeaux, SUniversity Grenoble Alpes, HP2, Inserm, U
1042, CHU de Grenoble, Grenoble, France

Obijectives/Introduction: Sleep related accidents are a major con-
cern for patients suffering from obstructive sleep apnea syndrome
(OSAS) and recommendation about fitness to drive are a key issue
for both patients and physicians. Up to now articles in the literature
do not always discriminate patients suffering from nocturnal breath-
ing disorders (AHI < 10) from patients complaining of sleepiness at
the wheel with an AHI > 10. We conducted a new study to identify
factors associated to sleep related accidents (SRA) among patients
suspected of OSAS.

Methods: We analyzed through the French Sleep Observatory of
the federation of pneumology 58,815 sleep recordings and question-
naires collected on patients suspected of suffering from OSAS. All
patients had to complete questionnaires on their level of daytime
sleepiness (i.e. Epworth Sleepiness Scale), self reported sleepiness at
the wheel, symptoms of OSAS and socio demographic variables.
Multivariate logistic regression was performed to identify associated
factors.

Results: 2.4% of patients presented an AHI >10 (n = 42,617). 35%
of these patients reported suffering in the last year of episodes of
sleepiness at the wheel. 2% of the patients included in the databasis
(1,316) reported a sleep related accident in the past year, Patients
suffering from an AHI > 10 without sleepiness at the wheel in the
past year (n = 27,634) did not have an increased risk of SRA com-
pared to subjects having an AHI < 10 and without sleepiness at the
wheel (n = 10,829). Patient reporting sleepiness at the wheel inde-
pendently of the AHI value presented a significant higher risk of
SRA (adjusted p value <0.01) compared to patients not reporting
sleepiness at the wheel.

Conclusions: Fitness to drive should be evaluated on self reported
sleepiness at the wheel and AHI alone should not be a single criteria
used to evaluate driving risk in patients suffering from OSAS.

Disclosure: Nothing to disclose.
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0019 | Diagnostic patterns of sleep- and
vigilance tests in distinct causes of excessive
daytime sleepiness

0020 | Moderate and severe OSA in males
impair psychomotor reaction times assessed by
CRD-series testing

J. Mathis®; D. Andres?; A. Mathis?; W. Schmitt?;
C.L Bassettiz; D.R. Schreier?
!Department of Neurology, University of Bern, ?Department of

Neurology, University Hospital Bern, 3Psychiatric University Services,
UPD Bern, Bern, Switzerland

Objectives/Introduction: After excluding the most frequent
causes of excessive daytime sleepiness, (EDS) such as internistic and
neurological disorders as well as sleep apnoea syndrome, a few
ambiguous diagnoses remain, presenting a challenging differential
diagnosis. Sleep and vigilance tests (SVT) are often used as support-
ive tools in the further diagnostic process. The aim of this study was
to evaluate in EDS patients the extent to which SVTs, namely the
Epworth Sleepiness Scale (ESS), polysomnography based sleep effi-
ciency (PSG), Multiple Sleep Latency Test (MSLT), Maintenance of
Wakefulness Test (MWT), actigraphy based inactivity index (ACTI),
Psychomotor Vigilance Task (PVT), Steer Clear Test (SCT) and pupil-
lography (PUI) can help to differentiate between fatigue syndromes
(FS), insufficient sleep syndrome (ISS), narcolepsy with cataplexy
(NC), narcolepsy without cataplexy (N), idiopathic hypersomnia (IH)
and non-organic hypersomnia (NOH).

Methods: The Bern sleep database (1997-2016) contains >17,000
SVTs. We retrospectively analysed those 167 FS, 106 ISS, 102 NC,
63°N, 86 IH and 155 NOH patients who underwent >1 MSLT and
>1 additional SVT. Comparisons (Kruskal-Wallis, Dunn-Bonferroni;
p < 0.05) between patient groups (=15 pairs) were performed for
each SVT and sensitivity and specificity of each SVT for each diag-
nosis was analysed by comparing the area under the curve of Recei-
ver Operating Characteristic (ROC) curves (Cl 95%, p < 0.05).
Results: Mean values differed significantly in most diagnoses-pairs
(11/15) for both the MWT and MSLT, in many pairs for ESS (10/15),
SCT (9/15) and PVT (7/15), but less frequent for PUI (5/15), ACTI (2/
15) and PSG (2/15). We found a “fair” to “good” diagnostic power in
the MSLT for NC (0.834), N (0.747) and FS (0.897), and also in the
MWT for NC (0.834), N (0.801) and FS (0.754), while all other power
values ranged from “poor” to invalid”.

Conclusions: MWT and MSLT are the most valuable diagnostic
tests to differentiate between ambiguous disorders of EDS. Over all
diagnoses, single SVTs have a rather poor differentiating power and
combining multiple tests together with a careful clinical judgement is
mandatory to accurately diagnose patients suffering from EDS.

Disclosure: Nothing to disclose.

I. Pavlinac Dodig; R. Pecotic’; M. Valic’; L. Lusict; Z. Dogas?

1University of Split School of Medicine, 2Department of Neuroscience,
Split Sleep Medicine Center, University of Split, School of Medicine,
Split, Croatia

Objectives/Introduction: Obstructive sleep apnoea (OSA) is char-
acterized by repetitive transient obstructions of the upper airway,
which result in cessations of the airflow and consequently lead to
hypoxemia and hypercapnia. Most obstructive events in apnoeic
patients are accompanied by (micro) arousals from sleep, resulting in
chronic sleep fragmentation, sleep deprivation and consequent
excessive daytime sleepiness (EDS). All those factors may be mecha-
nisms underlying psychomotor impairment in OSA patients, mostly in
areas of general psychomotor functioning, memory, attention and
vigilance, perception and alertness. We hypothesize that moderate
and severe OSA have adverse effects on reaction times to visual
stimuli, simple arithmetic tasks, and complex psychomotor limbs
coordination assessed by the computer-based psychomotor CRD-ser-
ies tests.

Methods: The study was conducted on 206 male subjects; 103 of
them had moderate or severe OSA (Apnea Hypopnea Index, AHI >
15) diagnosed by whole-night polysomnography/polygraphy. Control
subjects (N = 103), matched with OSA patients by age and BMI, had
no recorded OSA in their medical history, no increased risks for OSA
measured by STOP and STOP-BANG questionnaires and EDS mea-
sured by Epworth Sleepiness Scale (ESS) score. All subjects solved
three multiple task tests, which measured speed of visual perception
(CRD311), convergent thinking during solving simple arithmetic oper-
ations (CRD11), and operative thinking during tasks that required
complex psychomotor limbs coordination (CRD411). In each test,
total test solving time (TTST), minimum (best) single task solving time
(MinT), and median time for task solving (MedT) were recorded.
Results: OSA patients had worse results compared to control sub-
jects on all CRD tests: MinT was 3.0+09s vs. 26 +0.65s,
p < 0.001 on CRD11; 049 +0.1s vs. 046 £0.1s, p =0.089 on
CRD311; and 0.69 £ 0.2 s vs. 0.61 + 0.1 s, p = 0.007, respectively.
No significant correlation was found between ESS score and CRD11
and CRD311 results, and negative correlation was found between
ESS score and CRD411 results in OSA group (r = —0.213, p = 0.03
for MedT).

Conclusions: Moderate and severe OSA increased psychomotor
reaction times in male patients, in which there was no positive corre-
lation of EDS and poorer results on psychomotor testing. The results
may suggest that working or driving performance in those patients

could be impaired independent of excessive daytime somnolence.

Disclosure: Nothing to disclose.
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0021 | A pre-drive ocular assessment predicts
subsequent driving impairment: a naturalistic
driving study in shift workers

M.D. Mulhall*?; J. Cori®; J. Kuo*®; M. Mageel?; A. Collins®;
C. Anderson®?: T. Sletten’?; M.G. Lenné*>;
S.M.W. Rajaratnam?; M.E. Howard*?°

IMonash University, Monash Institute of Cognitive and Clinical
Neurosciences, 2Cooperative Research Centre for Alertness, Safety and
Productivity, 3Institute for Breathing and Sleep, Austin Health,
Melbourne, VIC, #1/11 Lonsdale St, Seeing Machines Ltd, Braddon, ACT,
>Monash University, Monash University Accident Research Centre,
Melbourne, VIC, Australia

Objectives/Instruction: Sleep-related motor vehicle accidents
account for approximately 20% of all crashes, with shift workers at
higher risk than the general population. Predicting sleep-related driv-
ing impairment before a drive allows for timely intervention. We
assessed whether pre-drive ocular variables predicted subsequent
driving impairment, and objective alertness measured by ocular vari-
ables during the drive.

Methods: Shift workers (n = 20, Males = 7) were recruited from a
metropolitan Melbourne hospital (nurses = 13, doctors = 7). Partici-
pants completed driving diaries and drove an instrumented vehicle
over 2 weeks, while working day and/or evening shifts and a mini-
mum of 2 night shifts, as determined by their work roster. The
instrumented vehicle was fitted with the Seeing Machines Driver
Monitoring System, comprising a driver-facing camera utilising real-
time algorithms to detect driver features, including ocular parameters
(mean blink duration (MBD), the Percentage of time with Eyes
Closed (PERCLQOS), and average long eye closures >300 ms). A road-
facing camera (MobilEye) was used to detect lane departures as a
measure of driver impairment. A 4-min assessment (N = 131) was
completed immediately prior to each drive to measure ocular param-
eters. A 5-min Psychomotor Vigilance Task (PVT, N = 55) was com-
pleted at the end of 3 shifts, prior to driving home. We examined
whether pre-drive ocular variables, mean RT and PVT lapses pre-
dicted driving impairment (ROC curve analyses) and whether pre-
drive PVT parameters predicted objective measures of alertness dur-
ing the drive (Linear regression).

Results: MBD during the pre-drive assessment significantly pre-
dicted the occurrence of lane departures (AUC = 0.68, p = 0.009).
While PVT Lapses also approached significance (AUC = 0.72,
p = 0.052), PERCLOS, long eye closures and mean RT did not signifi-
cantly predict lane departures (p = 0.94, 0.65 and 0.29, respectively).
Mean RT (R?=0.13, p = 0.01), RT variability (R?=0.14, p = 0.007), the
slowest 10% of RT (R?=0.22, p = 0.001) and PVT lapses (R?=0.19,
p = 0.001) significantly predicted PERCLOS during the drive. No sig-
nificant predictors of MBD or long eye closures were found.
Conclusions: We demonstrated that pre-drive ocular parameters
and PVT show promise for predicting subsequent driving impairment
in a naturalistic setting. Further analysis will incorporate multiple fac-
tors into the prediction model and examine prediction of micro-

sleeps.

Journal of
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Disclosure: This research was supported by the CRC for Alertness,
Safety and Productivity, Melbourne, Australia, and partially funded
by Seeing Machines Ltd, Braddon, Australia. Megan Mulhall and Jen-
nifer Cori have nothing to disclose. Jonny Kuo is employed by See-
ing Machines Ltd, a part-funder of this research. Michelle Magee and
Allison Collins have nothing to disclose. Clare Anderson is a Theme
Leader within the CRC for Alertness, Safety and Productivity. Tracey
Sletten is a Project Leader within the CRC for Alertness, Safety and
Productivity. Michael Lenné is employed by Seeing Machines Ltd, a
part-funder of this research. Shantha Rajaratnam serves as a Program
Leader and Consultant to the CRC for Alertness, Safety and Produc-
tivity. Mark Howard serves as a Theme Leader for the CRC for

Alertness, Safety and Productivity.

NEW METHODS IN BASIC AND CLINICAL
SLEEP RESEARCH

0022 | Environmental influence on the
behaviorally defined sleep (rest) in a wild
nocturnal primate Nycticebus javanicus

K. Reinhardt®?; V. Vyazovskiy®; K.A.l. Nekaris®?

10xford Brookes University, Oxford, United Kingdom, 2Little Fireface
Project, Garut, Indonesia, 3University of Oxford/Sleep and Circadian
Neuroscience Institute, Oxford, United Kingdom

Obijectives/Introduction: Growing evidence suggests that envi-
ronmental variables, including temperature and light, have a major
influence on sleep and activity patterns of animals and humans.
While research on these influences in primates has increased over
the last decade, only a few species have been systematically studied
in the natural habitat, and the knowledge on sleep-wake patterns in
wild nocturnal primates is essentially lacking.

Methods: We monitored a wild population of Javan slow lorises
Nycticebus javanicus in West Java, Indonesia between 2014 and
2017, to test the influence of environmental factors on their daily
activity patterns. We fitted 12 Javan slow lorises with accelerometer
devices to record locomotor activity, which was stored at 1-min
intervals. Each recording was performed on average over
34.8 + 13.5 days. We used actigraphy and linear mixed-effect mod-
els to test the relationship between slow loris activity, climatic varia-
tion (ambient temperature, humidity, rainfall) and solar phases.
Results: We quantified the amount and distribution of activity and
behavioural sleep (rest) across 24 hr. All animals displayed prolonged
periods of consolidated rest during the light period patterns, entering
a sleeping site shortly before sunrise and emerging soon after sun-
set. All individuals displayed a striking synchronization of onset and
end of activity in relation to sunrise and sunset, spending
10:53:04 + 02:46:08 (hh:mm:ss) immobile. Notably, all lorises dis-
played longest consolidated rest periods with least locomotor activ-

ity at the beginning of the light phase, with fragmentation increasing
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during the second half of the day. We also observed a relationship
between rest fragmentation and the levels of ambient temperatures,
suggesting a strong influence of environmental variables on sleep.

Conclusions: In conclusion, here we for the first time characterized
the daily activity patterns in a wild nocturnal primate Nycticebus
javanicus. We observed a major influence of lighting conditions on
rest and activity, suggesting that the levels of illumination are an
important determinant of the circadian rhythm in behaviour in these
animals. Increased consolidation of rest at the beginning of their
habitual sleep period may reflect increased sleep ‘intensity’, although

the environmental influence cannot be excluded.

Disclosure: Nothing to disclose.

0023 | Two million nights to characterize
sleep heterogeneity: what objective and self
report big data tell us

A. Volkov; H.M. Rus; S. Danoff-Burg; J. Kim; D. Albrecht;
Z. Bennett; R.J.E.M. Raymann

SleepScore Labs, Carlsbad, CA, United States

Objectives/Introduction: Demographic, health, and lifestyle fac-
tors all affect sleep. However, little is known about how heterogene-
ity among such factors relates to sleep outcomes, and most studies
use a single self-report sleep measure. We used big data — both
objective and self-report — to identify distinct sleep profiles.
Methods: We analyzed 1,920,457 nights of objective sleep data
collected between 7-13-14 and 1-8-18 via S+ by ResMed sleep
tracking technology, complemented with self-report data. We per-
formed Multiple Correspondence Analysis and hierarchical profiling
on 20 self-report categorical variables reflecting demographic,
health, and lifestyle factors (e.g., age, BMI, smoking, exercise,
blood pressure, stress) to reveal distinct clusters of sleepers. We
set the number of clusters to 8 based on the inertia gain criterion
and visual inspection of the dendrogram. Each cluster was then
profiled using objective sleep data, including TST, SOL, Number of
Awakenings, and Sleep Stage durations (Wake, Light, Deep, and
REM).
Results: Analysis of the self-report data revealed 8 clusters. Profil-
ing those clusters with objective sleep data revealed between-cluster
heterogeneity:
(1) Active and healthy (n = 2,679);
(2) Older, with healthy lifestyle (n = 1,857);
(3) Stressed, tired but active patients without sleep issues
(n=1,379);
(4) Active and healthy but with restless sleep and sleep breath-
ing issues (n = 1,955);
(5) Otherwise healthy with sleep disorders (n = 1,420);
(6) Stressed smokers (n = 640);
(7) Overweight and older with health issues and restless sleep
(n =1,811); and

(8) Overweight older patients with health issues and sleep disor-
ders (n = 1,120).

Interestingly, the two clusters with the poorest sleep included the
most smokers and the most people whose BMI indicated obesity,
showing an important association between sleep and lifestyle fac-
tors.
Conclusions: This study is the first to identify sleep profiles using
both self-report and objective big data collected in the home envi-
ronment. Uncovering heterogeneity among sleep profiles can help us
better understand relations between sleep and demographic, health,
and lifestyle factors. Findings can inform the development of behav-
ior change guidelines that might aid in achieving better sleep and
new interventions to improve sleep.
Disclosure: This study was conducted by SleepScore Labs. All
authors are affiliated employees of SleepScore Labs. ResMed
launched S+ by ResMed in 2014.

0024 | Studying the temporal dynamics of
human sleep in real life and large numbers

E. Winnebeck®; D. Fischer?; T. Leise®; T. Roenneberg1

Linstitute of Medical Psychology, Ludwig Maximilian University Munich,
Munich, Germany, 2Brigham and Women's Hospital, Harvard Medical
School, Boston, *Department of Mathematics and Statistics, Amherst
College, Amherst, MA, United States

Objectives/Introduction: The temporal dynamics of sleep are
complex. First of all, each sleep episode itself is highly structured in
time, on a scale of seconds to hours (sleep architecture, cycles, frag-
mentation). These ultradian dynamics of sleep are then embedded
and influenced by factors on a longer timescale, that is the circadian
timing of the sleep episode as well as the timing and structure of
prior sleep and wakefulness (sleep history). Studying these temporal
dynamics and their clinical relevance has been difficult since the
monitoring of ultradian sleep dynamics relies heavily on polysomnog-
raphy, which is impractical for recordings over longer circadian and
infradian timescales such as days and weeks.

Methods: To enable combined analyses of sleep from ultradian to
infradian timescales, we developed a method to probe ultradian
sleep dynamics from simple wrist activity recordings (actimetry/actig-
raphy): a non-linear transformation of locomotor activity to “Loco-
motor Inactivity During Sleep” (LIDS). To test its suitability for large
scale field studies, LIDS was not only assessed in standard laboratory
polysomnography (20 nights) but also in 16,441 sleep bouts from
longitudinal recordings of 573 people in real life. Using mixed model
regressions, we analyzed influences of age, sex, sleep duration, work
schedules and mental health status on ultradian LIDS dynamics.
Results: Our analyses show that the ultradian structure of sleep is
directly reflected in Locomotor Inactivity During Sleep - despite the
expectedly lower resolution than polysomnography. LIDS oscillates
in synchrony with sleep cycles, showing a median period of 110 min.
LIDS also declines gradually during sleep in its levels, reminiscent of
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sleep homeostatic markers. LIDS-derived sleep dynamics did not dif-
fer between women and men (despite differences in absolute levels),
but were strongly altered with age and also shift work. Altered were
particularly the decline rates and rhythm amplitudes, while period
and phase were remarkably stable. Circadian and homeostatic influ-
ences are currently under investigation.

Conclusions: Our actimetry-based method makes sleep dynamics
easily quantifiable in everyday contexts and in huge numbers of
nights and people. This enables large-scale field studies bridging the
time scales necessary to investigate the complex temporal dynamics
of sleep.

Disclosure: Parts of this study were supported by a grant from the
Friedrich-Baur-Stiftung (grant number 11/13) to EW. EW, DF and TL
declare that they have no conflicts of interest. TR is founder of
Chronsulting UGmbh and consultant to Condor Instruments LTDA,
Vanda Pharmaceuticals, jetlite GmbH, HiPP-Werk Georg Hipp OHG,

and Reset Therapeutics, Inc.

0025 | Scoring sleep with artificial intelligence
enables quantification of sleep stage ambiguity

P. Anderer’?; M. Ross?; A. Cerny®; A. Moreau®

1Sleep and Respiratory Care, Home Healthcare Solutions, Philips Austria
GmbH, 2Department of Psychiatry and Psychotherapy, Medical
University of Vienna, Vienna, Austria

Objectives/Instruction: In the last few years machine learning
approaches have made significant advancements and offer now
powerful tools for classification problems such as sleep scoring. The
objectives of the study was to evaluate the performance of a bidi-
rectional long short-term memory (LSTM) recurrent neural network
(RNN) classifier based on sleep-wake related features and to explore
the possible value of the sleep stage probability distribution (“hypn-
odensity”) obtained at the RNN output.

Methods: Supervised deep learning for sleep scoring was trained
with 472 and tested in 116 polysomnographies (PSGs), all scored
independently by 2 experts and by a consensus scorer. In total,
556.797 soft targets were available to predict sleep stage probabili-
ties. The trained RNN outputs hypnodensities, which are used to
determine sleep stages and their ambiguities. The validation data
consisted of 97 PSGs scored by 4 human experts, with 10 PSGs hav-
ing been scored in addition by 8 experts. Epoch-by-epoch Cohen's
kappa agreement was determined as compared to a consensus scor-
ing without the assessed scorer included in the consensus.

Results: The kappa coefficients between manual and consensus
scoring ranged between 0.61 and 0.77 (mean + SD: 0.71 + 0.04) for
the 10 studies with 12 manual scorings and between 0.70 and 0.79
(mean + SD: 0.74 + 0.04) for the 97 studies with 4 manual scorings.
The kappa coefficients between auto and consensus scoring were
0.79 for both the 10 and the 97 PSGs. By exploiting available

options of the Somnolyzer system to vary sensitivity settings for
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NREM sub-classification, the kappa values for autoscoring increased
to 0.86. The RNN-derived hypnodensities correlated significantly
with the sleep stage distribution derived from the 12 human scorings
(r=0.92, 0.75, 0.89, 0.91 and 0.97 for W, N1, N2, N3 and R).
Exploring the hypnodensities revealed ambiguities of sleep onset by
5 to 10 min in 21% and by more than 10 min in 40% of the studies.
Ambiguous REM periods were identified in 21% of the 97 studies.
Conclusions: Autoscoring based on the RNN classifier was equal
to the best human expert scorer and even outperformed all human
expert scorers after adjusting the sensitivity settings accordingly.
Moreover, the RNN-derived hypnodensity is a sensitive measure for
sleep stage ambiguity.

Disclosure: All authors are employees of Philips Austria GmbH.

0026 | New spectral analysis method to
identify trait-like features in NREM sleep power
spectra

G. Hammad?; V. Muto?; G. Gaggioni®; M. Jaspar?; C. Meyer?;
P. Maquet™?; C. Schmidt™®; C. Phillips“*; D. Coppieters ‘t
Wallant®*

IGIGA - CRC In Vivo Imaging, Université de Liége, 2Département de
Neurologie, Centre Hospitalier Universitaire de Liége, Unité de
Recherche Psychologie et Neuroscience Cognitive, “Département
d’Electricité, Electronique et Informatique, Université de Liége, Liége,
Belgium

Objectives/Introduction: Variability among individuals in sleep/
wake biology and behaviour is pervasive. Sleep/wake-related variabil-
ity involves individual trait-like features (ITLF). In order to study ITLF,
we developed an advanced spectral analysis method (ASAM) to com-
pare, in a systematic and reproducible way, 3 features of NREM
power spectra (PS). As sleep spindles (SS) have been reported sev-
eral times to be an important ITLF, we focused on a broad range of
sigma activity (10-18 Hz).

Methods: The ASAM is composed of three main steps. First, EEG
sleep recording is preprocessed and the NREM PS is computed for
each channel of interest. Second, three characteristic features from
the NREM PS related to sigma peak activity are extracted: magni-
tude, peak location and standard deviation. Third, the intra-individual
stability and the inter-individual variability of these features, as well
as the influence of sleep perturbations, are statistically tested using
the Intra-Class Correlation (ICC) coefficient and the Wald Z-test. The
performance of the ASAM was assessed using different polysomnog-
raphy-derived sleep recordings from 16 healthy young male subjects
(18-30 years). For each subject, these recordings were acquired in 5
different “sleep contexts™ the acquisition was varied from 4 to
12 hr and was performed at different circadian phases.

Results: All three features of sigma activity (magnitude, peak loca-
tion and its standard deviation) were recognized as important ITLFs
(ICC =0.74, 0.94 and 0.63 respectively). Furthermore, the inter-
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individual variability of these three features was significant different
from zero (Wald Z-test ps < 0.05).

Conclusions: Three aspects of NREM PS sigma activity are recog-
nized as important ITLFs. It is also showed that even though these
features changed according to sleep context, they remained specific
to the individuals. Establishing the trait-specific nature of variability
in sleep/wake parameters could elucidate genetic mechanisms.
Disclosure: The authors do not disclose a potential conflict of
interest. Sources of funding: Belgian Fund for Scientific Research
(FNRS), European Research Council (ERC-Starting Grant). Actions de
Recherche Concertée of the Wallonia-Brussels Federation, University
of Liége research funds, Fondation Médicale Reine Elisabeth, Fonda-
tion Simone et Pierre Clerdent.

0027 | Cognitive functioning following sleep
deprivation is moderated by time-of-day: results
from the Karolinska WakeApp

B.C. Holding®; T. Sundelin®?; J. Axelsson®*

lDepartment of Clinical Neuroscience, K8, Psychology, Karolinska
Institutet, Stockholm, Sweden, 2Psychology, New York University, New
York, NY, United States, 3Stress Research Institute, Stockholm
University, Stockholm, Sweden

Objectives/Introduction: Cognitive functioning is known to be
impaired following sleep deprivation. Similarly, the effect of sleep
deprivation has been shown to fluctuate depending on time-of-day.
However, it is less understood the extent to which the effects of
time-of-day and sleep loss interact. This study aims to investigate
the interaction between sleep deprivation and changes in perfor-
mance on five cognitive tasks over one day. This study also intro-
duces the ‘Karolinska WakeApp® - an extremely brief mobile
application for cognitive testing.

Methods: 176 participants (101 female, ages 18-45) participated in
a sleep-deprivation experiment. After two nights of normal sleep (7-
9 hr), participants were randomised to either one night of sleep
deprivation or a third night of normal sleep. Participants completed a
battery of cognitive tests using the Karolinska WakeApp. Cognitive
tests included psychomotor vigilance (PVT), working memory (WM),
episodic memory (EM), mathematical ability (MA) and impulse inhibi-
tion (Stroop). Each test being 2 min. A baseline measurement was
completed at 22:00, and three further measurements were taken the
following day (post sleep-deprivation) at approximately 08:00, 12:30
and 16:30.

Results: Growth curve modelling revealed that sleep deprivation
led to a linear decrease in performance over time in all tasks
(b < 0.05), highlighting that brief 2-min tests are sensitive at detect-
ing the impairments in both higher and lower cognitive functions
after sleep loss. Additionally, PVT, EM and MA showed a significant
interaction between sleep deprivation and orthogonal time polyno-
mials (time? and time®, p < 0.001). This suggests that sleep depriva-

tion leads to a stronger influence of time-of-day compared to control

participants, even after accounting for a general linear decrease in
performance.

Conclusions: Sleep deprivation causes significant performance
impairments in five cognitive tasks - and several cognitive domains
including executive functions - as measured through the Karolinska
WakeApp. This establishes the use of brief 2-min tasks to assess
cognitive functioning following sleep loss. Additionally, we find that
the cognitive performance following sleep deprivation is not only
impacted by time-of-day, but also moderated by it. Therefore, this
study highlights the importance of scheduling tasks following sleep
deprivation in order to best preserve cognitive ability.

Disclosure: Nothing to disclose.

0028 | A computer algorithm to quantify REM
sleep without atonia

A. Papakonstantinou®?; J. Klemming?; F. Bes'?; D. Kunz?

1Charite - Universitdtsmedizin Berlin, Corporate Member of Freien
Universitdt Berlin, Humboldt-Universitdt zu Berlin, and Berlin Insitute of
Health, Institute of Physiology, Sleep Research & Clinical Chronobiology,
2Clinic for Sleep & Chronomedicine, St. Hedwig-Krankenhaus, Berlin,
Germany

Objectives/Instruction: REM sleep behaviour disorder (RBD) is
characterized by intermittent loss of muscle atonia during REM
sleep, causing elaborated motor activities associated with dream
mentation. Several methods have been proposed to visually quantify
this REM sleep without atonia (RWA), using the electromyographic
(EMG) channels of a polysomnography (PSG). Visual scoring however
is time consuming and subjective to a human scorer's judgement.
We developed a computer algorithm that follows the criteria of the
visual RWA-scoring used in our clinic, using only the chin EMG, but
that also can be used to consider additional EMG channels as e.g.
with the SINBAR method.

Methods: Preassumption is that PSG recordings were scored on
sleep stages and epochs with artefacts were excluded. Our algo-
rithm then evaluates the chin EMG on a second to second base,
without differentiating between phasic and tonic activity. It brings
to zero EMG amplitudes exceeding 500 pV, dismisses REM epi-
sodes as artefacted if the EMG threshold value is higher than
5 uV and removes electrocardiographic (ECG) crosstalk. In addition,
the algorithm returns a signal quality report, providing information
about number of samples exceeding a 500 pV reference value,
correlation of the EMG with the ECG signal and ECG-corrected
epochs, and EMG threshold value of each REM episode. This indi-
cates possible limitations of the computation due to technical
problems.

With the algorithm we analyzed 60 PSGs (20 RBD patients, 20
healthy controls and 20 PLMS patients as controls with another type
of nocturnal motor disability) and also visually scored on RWA.
Results: The automatically generated RWA scores showed highly

significant correlations with the visual analysis for all subjects
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(R=0.95 p<0.01), as well as for the RBD subgroup (R =0.92,
p < 0.01).

Conclusions: Our algorithm reliably detects loss of atonia during
REM.

Disclosure: Nothing to disclose.

0029 | Evaluation of night-to-night variability
of sleep apnea in home polysomnography

L.C. Rohling; R. Tijdens; K.W. van Kralingen

Sleep Medicine, Stichting Epilepsie Instellingen Nederland (SEIN), Zwolle,
the Netherlands

Objectives/Introduction: Clinical polysomnography (PSG, type 1)
is the golden standard for investigating sleep disorders. An alternative
for a complete polysomnography investigation is the home
polysomnography (H-PSG, type 2). Sleep apnea is diagnosed and
graded by conventional thresholds of apneas and hypopneas per hour
of sleep, and treatment is usually initiated in the presence of symp-
toms. This study assessed the night-to-night variability of the apnea
hypopnea index (AHI) during two consecutive nights of H-PSG.
Methods: In our tertiary sleep center we were accustomed to per-
form two consecutive 24 hr H-PSGs. A retrospective study was per-
formed on the data of 262 patients of which 51 patients (72.5%
male, 53.9 + 12.1 years, BMI:2 9.4 + 6.5 kg/m?) were diagnosed as
having a Sleep Related Breathing Disorder (SRBD) diagnosis based
on history and the combined data of 1st and 2" night. We com-
pared the apnea hypopnea index (AHI) of the second night to the
first night to assess if a second night of PSG affects diagnosis and
classification of SRB severity. The sleep apnea was categorized
according to conventional thresholds using the AHI (no sleep apnea:
<5; mild: 5-14; moderate: 15-30; and severe: >30).

Results: Twenty-one percent of the 51 the SRBD patients had a
nightly H-PSG AHI variability of greater than 10. Seventeen percent
of all patients had a significantly higher AHI on the first night, and
7.8% had a significantly higher AHI on the second night. The sleep
apnea severity category shifts in 35.3% of the patients. Only four
patients (7.8%) have in the second night such a higher AHI that they
shift to a more severe diagnostic group. One patient went from the
group no diagnosis to a mild sleep apnea.

Conclusions: Only a slight percentage of the patients shift to a
more severe diagnostic category. Therefore, a second H-PSG will not
effect the treatment strategy of the majority of the SRBD patient.
The Clinical Practice Guideline for Diagnostic Testing for Adult
Obstructive Sleep Apnea of the AASM (Kapur et al. 2017) recom-
mends to do a second PSG if the first one isn't conclusive. Our data
suggest that doing a second night H-PSG hardly alters the treatment
strategy.

Disclosure: Nothing to disclose.
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0030 | Accuracy of detecting sleep apnea
using machine-held submental ultrasonography
P.-L. Lee’?; C.-C. Shu?; E.C.H. Liu®; Y.-C. Tsai®; C.-W. Hsu?;
H.-C. Wang?; A. Chen* C.-N. Chen®

ICenter of Sleep Disorder, ?Internal Medicine, National Taiwan
University Hospital, SAmCad BioMed Corporation, 4Institute of
Industrial Engineerin, National Taiwan University, *Surgery, National
Taiwan University Hospital, Taipei, Taiwan

Obijectives/Introduction: We previously reported that manually-
operated submental ultrasonography (US) could be used to identify
patients with severe obstructive sleep apnea (OSA). The present
study aimed to test the accuracy of machine-held submental US to
identify patients with moderate-severe OSA.

Methods: 13 heathy volunteers [apnea-hypopnea index (AHI) < 5/
hr] and 40 OSA patients (AHI > 5/hr) were enrolled. The pharynx
was scanned for 4 s through hypoid bone to mandibular plane with
5-MHz convex transducers (Terason T3000, USA) while the partici-
pants were awake and at supine position. Total 84 frames of US
image were obtained for each 4-s scan. The transverse diameter of
pharyngeal aerospace was measured for three times at both of the
tidal breathing and Miiller’'s Maneuver (MM) where the median coef-
ficient of variance of measurement as 4.9% in the volunteers. The
dynamic change was defined as percentage of pharyngeal diameters
shortening from the diameters upon expiration during tidal breathing
to that during MM. Multivariate logistic regression was applied to
identify independent predictors for moderate-severe OSA (AHI >
15). Thereafter, these independent predictors were used to estimate
the probability of moderate-severe OSA, which was tested using the
area under the receiver operating characteristic (AUROC) curve for
diagnosing moderate-severe OSA.

Results: Among 53 participants, 69.8% male, the median age was
46 ylo [interquartile range (IQR), 18] and body mass index (BMI) was
27.2 Kg/m? (6.7) The AHI was 0.4/hr (0.5) and 22/hr (34.7) in volun-
teers and OSA patients, respectively. The age (r = 0.45, p < 0.001),
BMI (r = 0.65, p <0.001), median pharyngeal diameter at MM
(r=0.4, p =0.003) and dynamic change (r = 0.51, p < 0.001) were
correlated with AHI. The Stepwise logistic analysis identified the
BMI [odds ratio (OR) 1.242, 95% Cl 1.026-1.505, p = 0.026] and
median dynamic change (OR 1.062, 95% Cl 1.010-1.117, p = 0.018)
as independent predictor for moderate-severe OSA. The AUROC of
BMI and median diameters for identifying the moderate-severe OSA
was 0.866 (95% Cl 0.772-0.961, p < 0.001).

Conclusions: Using BMI and median dynamic change of pharyn-
geal diameter as the indicators, the machine-held submental US
could be applied to identify patients with moderate-severe OSA with
good accuracy.

Disclosure: This research was funded by National Taiwan Univer-
sity (106-S-C12). Edward C.H. Liu, Yuan-Chun Tsai, Chin-Wei Hsu
are employees to AmCad BioMed Corporation.
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0031 | Cerebral free-water imaging with
obstructive sleep apnea severity

A.-A. Baril?; K. Gagnon®3; M. Descoteaux*®; S. Chami®?;
J. Montplaisir®?; E. Sanchez'?; L. De Beaumont®?;
R. Osorio®; J. Carrier'?; N. Gosselin®?

lHépitaI du Sacré-Coeur de Montréal, 2Université de Montréal, 3Hépital
Riviere-des-Prairies, Montreal, “Centre Hospitalier Universitaire de
Sherbrooke, °Université de Sherbrooke, Sherbrooke, QC, Canada, °NYU
Langone Medical Center, New York, NY, United States

Objectives/Instruction: Obstructive sleep apnea (OSA) is increas-
ingly recognized as a risk factor for dementia, and thus, characterizing
its effect on the aging brain is key to understanding its role in neu-
rodegeneration. A novel diffusion-weighted imaging technique quanti-
fies in vivo the cerebral free-water fraction (extracellular) and
restricted-water (intracellular). Pathological processes modify the
extracellular/intracellular water: increased intracellular water is
observed in cytotoxic oedema, inflammatory cellular recruitment and
reactive gliosis, while increased extracellular water is observed in
vasogenic oedema, neuroinflammation and cellular loss. Measuring the
cerebral free-water fraction in OSA can clarify the nature of cerebral
tissue alterations. The objective of this study was to investigate free-
water fraction in untreated older individuals with different severity of
OSA. We hypothesized that different OSA severity levels will feature
different free-water patterns, suggesting a biphasic presentation of
pathological processes similarly to preclinical neurodegeneration.
Methods: Sixty-three subjects (16F; age: 64.8; 55-82) were divided
in three groups (no, mild and moderate-severe) according to various
indices of OSA severity: apnea-hypopnea index (OSA; cut-off: 5 and
15 events/hr); sleep time with oxygen saturation <90% (hypoxemia;
cut-off: 0 and 1.7 min); micro-arousal index (sleep fragmentation; cut-
off: 10 and 18 events/hr). ANCOVA was used for cerebral free-water
fraction between groups adjusted for cerebrospinal fluid volume.
Results: The mild OSA/hypoxemia groups had lower free-water
fraction compared to the no OSA/hypoxemia and moderate-severe
OSA/hypoxemia groups (p between 0.017 and 0.049). No group dif-
ference was observed between the sleep fragmentation groups.
Conclusions: Mild OSA and hypoxemia is associated with
decreased free-water fraction representing increased intracellular
water, which could be caused by cytotoxic oedema, inflammatory
cellular recruitment and reactive gliosis. The U-shape relationship
between OSA severity and free-water fraction suggest a biphasic
pattern of pathological processes. More severe OSA and hypoxemia
may be characterized by the reversal of pathological processes, or by
an apparent normalization of the free-water fraction caused by com-
peting processes that yield both increased intracellular and extracel-
lular water.

Disclosure: This study was funded by the Canadian Institutes of
Health Research (Gosselin, Baril, De Beaumont, Carrier, Montplaisir);
the Fonds de la recherche du Québec en Santé (Gosselin, Sanchez,
De Beaumont); and the Canadian Sleep and Circadian Network
(Baril).

SLEEP, - OMICS AND NOVEL CELLULAR
AND MOLECULAR MECHANICS

0032 | Predicted gene expression in the brain
is associated with sleep macrostructure in
healthy young individuals

P. Ghaemmaghamil; V. Muto®? M. Jaspar*?3; C. Meyer'?
M. Elansary®; M. Van Egroo?; C. Berthomier®; E. Lambot'?;
J. Devillers*?; M. Brandewinder’; A. Luxen?; C. Degueldre;
E. Salmon®3%; F. Collette™3; S.N. Archer’; C. Phillips*®;
D.-J. Dijk”; M. Georges*: P. Maquet®?%; G. Vandewalle!?

1GIGA-Cyclotron Research Centre-In Vivo Imaging, University of Liege,
2Walloon Excellence in Life Sciences and Biotechnology (WELBIO),
3Psychology and Cognitive Neuroscience Research Unit, “GIGA-Medical
Genomics, University of Liege, Liege, Belgium, SPHYSIP SA, Paris,
France, Department of Neurology, University Hospital of Liége, Liege,
Belgium, 7Surrey Sleep Research Centre, University of Surrey, Guildford,
United Kingdom, 8GIGA-In Silico Medicine, University of Liege, Liege,
Belgium

Objectives/Introduction: Uncovering the genetics of sleep is a
very difficult challenge. Many genes have been associated with dif-
ferent sleep features in animal models and in humans. The brain is
obviously implicated in sleep and several key brain regions have
been identified. How the expression of “sleep genes” in different
parts of the brain may be related to sleep regulation is unknown,
however. Here, we took advantage of a novel genetic tool to predict
gene expression in different tissues to assess the association
between regional sleep genes brain expression and sleep in young
adults.

Methods: Sleep electroencephalography was recorded during an
8 hr baseline sleep in 200 healthy young male volunteers devoid of
any sleep disorders (aged 18-31 years, mean = 22.07 + 2.71). Blood
sample were collected in all participants to assess common Single
Nucleotides Polymorphisms (SNPs) over the entire genome. PrediX-
can (http://predictdb.org/) was employed to predict the expression
of 101 sleep genes, selected based on the literature, in 9 different
human brain tissues based on these common SNPs.

Results: Generalized linear mixed model revealed significant associa-
tions between sleep metrics and the predicted expression of sleep
genes in 2 different brain regions: the cerebral cortex and the anterior
cingulate cortex. Predicted sleep gene expression in the anterior cin-
gulate cortex was associated with the sleep onset latency (p < 0.001).
Moreover, predicted sleep gene expression in brain cortex was signifi-
cantly linked to the percentage of the REM sleep (p = 0.01). These
associations remain significant after adjusting for age.

Conclusions: These original preliminary results show that one can
use whole genome information to assess the association between
predicted gene expression in different parts of the brain and sleep.
They further suggest that where in the brain genes are expressed
matter for variability in sleep.

Disclosure: FNRS, ULiége, ARC, FEDER, Welbio, FMRE, Clerdent
Foundation.
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0033 | The cortical synaptic transcriptome is
organized by clocks, but its proteome is driven
by sleep

S. Noya
University of Zurich, Zurich, Switzerland

Objectives/Introduction: Circadian oscillations occur at the level
of transcription and post-transcription to modulate levels of RNAs,
proteins and their activity. Complicating matters still further, rhythms
in RNA levels can also be driven by temporally consolidated behav-
iors. As an example, in the cortex, sleep-wake cycles play a major
role (Maret et al., 2005). Neurons present a special case. They have
developed elaborated mechanisms to traffic RNA and proteins into
distant synapses to facilitate changes in their composition and allow
rapid synaptic responses. However, the control of these processes
across the day remains unstudied.

Here we will use a multi-omic approach to provide novel mechanistic
insights into the combined regulation of synaptic RNA and proteins
by the clockwork and sleep.

Methods: Taking a biochemical approach to isolate synaptosomes
from mouse forebrain, we analyzed the transcriptome and proteome
of these neuronal compartments.

Results: We show that forebrain synaptic transcript accumulation is
overwhelmingly circadian - with 70% of synaptic transcripts showing
time-of-day-dependent abundance to anticipate dawn or dusk - but
independent of oscillations in the soma. Transcripts preceding dawn
relate to metabolism and translation, whereas those anticipating dusk,
to synaptic transmission. Comprehensive characterization of the
synaptic proteome around the clock demonstrates the functional rele-
vance of temporal gating for synaptic processes and energy homeosta-
sis. Surprisingly, however, simple sleep deprivation completely abolished
proteomic but not transcriptomic oscillations. (n = 3, p < 0.05).
Conclusions: Altogether, the emerging picture is one of circadian
anticipation of mRNA needs in the synapse only followed by transla-
tion as demanded by rest-activity cycles. (124 words)

Disclosure: Nothing to disclose.

0034 | mGluR5-dependent nuclear speckle
assembly drives sleep-wake transcriptomics

A. Spinnler!; K. Seignette!; D. Colameo?; M. Znidaric;

G. Bosshard?; T. Gschwind®; M. Zaichuk®; W. Elgrawani®;
F. BrUningz; M. Tafti®; S. Nakagawa4; T. Hirose>:

M.S. Robles®; J.-M. Fritschy?; S.K. Tyagarajan®; S.A. Brown?

Linstitute of Pharmacology and Toxicology, University of Ziirich, Ziirich,
Switzerland, 2Department of Proteomics and Signal Transduction, Max
Planck Institute of Biochemistry, Martinsried, Germany, *Department of
Physiology, Faculty of Biology and Medicine, University of Lausanne,
Lausanne, Switzerland, *RNA Biology Laboratory, Faculty of Biology and
Medicine, Hokkaido University, °Institute for Genetic Medicine,
Hokkaido University, Sapporo, Japan, ®Institute of Medical Psychology,
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Objectives/Introduction: The nucleus has been shown to be
heavily compartmentalized to regulate gene expression, but the
extent of its plasticity during normal daily sleep-wake rhythms still
remains elusive. Here we show the importance of structural rear-
rangement upon neuronal activity by the example of the RNA bind-
ing Drosophila Behavior Human Splicing (DBHS) protein family,
consisting of NONO, PSPC1 and SFPQ.

Methods: C57Bl6 and DBHS knockout mice were analyzed for
nuclear morphology, sleep phenotype and gene expression variations
using immunofluorescence, omics techniques and cortical EEG
recording.

Results: We show that DBHS proteins form a new type of hetero-
geneous clusters in neurons in vivo and in vitro, and expression levels
are increased concurrent to neuronal firing (in vivo: n = 4, p < 0.05,
in vitro: n = 9-10, p < 0.01). These clusters rearrange upon neuronal
activity which is signaled via glutamatergic pathways, mainly via
mGIuRS5 (in vivo: n = 4-6, p < 0.05, in vitro: n = 30, p < 0.05) and its
downstream target PKC (in vivo: n = 3-4, p < 0.05, in vitro: n = 8,
p < 0.001). We also show that DBHS proteins are important for
sleep gene expression and homeostatic response to sleep deprivation
(n =4-9,p <0.01).

Conclusions: Our results identify DBHS protein clusters as plastic,
intra-nuclear structures important for regulation of synaptic transmis-
sion during sleep and wake and give an insight into possible down-

stream mechanisms of mGIuR5.

Disclosure: Nothing to disclose.

0035 | RNA-Seq analysis of the impact of
sleep deprivation in medial prefrontal cortex of
young and old mice

X. Guo'; B.T. Keenan?; D. Sarantopoulou?; G.R. Grant?;
All Pack?
ICenter for Sleep and Circadian Neurobiology, 2Institute for

Translational Medicine and Therapeutics, University of Pennsylvania,
Philadelphia, PA, United States

Objectives/Instruction: Sleep deprivation (SD) negatively affects
cognitive functions, particularly learning and memory. Sleep and
memory loss are both significant problems associated with aging.
Behavioral studies on interactions of SD and aging show inconsistent
results. Here, we aimed to understand the age-related differences in
the molecular consequences of SD in medial prefrontal cortex
(mPFC) of young and old mice using next generation RNA-sequen-
cing.

Methods: Fifty-four young (3-month) and 54 old (18-month) male
C57/B6 mice were separated into 9 groups (n = 6 per condition) cor-
responding to baseline (ZO; lights-on), sleep for 3, 6, 9, and 12 hr
and SD for 3, 6, 9, and 12 hr. Libraries were made using TruSeq
Stranded mRNA kit, and sequencing was done using Hi-Seq 4000.
Differentially expressed genes (DEGs) between SD and sleep at any
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of the four time-points were determined within young and old ani-
mals, separately, using the F-test in the LimmaVoom package. We
also compared the SD-related changes between young and old at
each time-point to evaluate which genes showed age-specific
responses.

Results: Using a false-discovery rate of 5% (FDR < 0.05), we found
7,330 DEGs in young and 5,157 DEGs in old animals, representing
8,412 unique genes. Approximately 50% of DEGs were common
between young and old mice, whereas 3,255 were unique in young
and 1,078 unique in old. Using interaction tests, 35 genes met statis-
tical criteria for differential responses based on age. Reln, a synapse
gene affecting learning and memory, was down-regulated by SD in
the young mice, but not in the old. Slc22a3, an organic cation trans-
porter linked with brain function and cognition, and Cacnalb, an N-
type Ca®* channel protein affecting long-term memory and potentia-
tion, showed similar effects. Insulin growth factor 2 (I3f2) was down-
regulated by SD in the old mice, but not the young.

Conclusions: Sleep deprivation affected more genes in the mPFC
of young mice than in the old. Thirty-five genes showed significantly
different sleep/wake responses between ages; many related to
synapse and memory. Results help to understand potential molecular
mechanisms of age differences in sleep/wake responses.

Disclosure: Nothing to disclose.
Funding source: NIA PPG: PO1 AG017628.

0036 | The effects of insufficient sleep on
microglial morphology and functional state

H.-K. Wigren?; S. Steffens’; S. Piirainen?; L. Tian?; T. Porkka-
Heiskanen

IFaculty of Medicine/Medicum/Physiology, ?Neuroscience Center,
University of Helsinki, Helsinki, Finland

Objectives/Introduction: Insufficient sleep activates the innate
immune response and many of the molecular immune mediators are
crucially involved in sleep regulation. However, less is known how
microglia, the brain resident immune cell, is affected. The steady-
state microglia maintain tissue homeostasis in highly branched mor-
phology whereas upon challenge they transform into reactive from
with distinct morphological and functional changes. We investigated
how acute sleep deprivation (SD) or chronic sleep fragmentation (SF)
affected microglial morphology and functional state in mice.

Methods: Acute 9 hr SD was performed with the gentle handling
method while the 14d SF by housing the mice (B57) in the Sleep
Fragmentation Chamber, in which sleep was automatically inter-
rupted in 2 min intervals during the 12 hr lights-on period. In vivo,
microglial morphology was investigated by repeated two-photon flu-
orescent imaging of cortical microglia in freely behaving microglia
reporter mice throughout the experiments. Parallel brain samples
from the somatosensory cortex (sCX), the hippocampus (HC) and the
basal forebrain (BF) were collected, immunohistochemically stained

for detection of microglia (IBal) and analyzed for microglial morphol-
ogy by confocal microscopy. Morphometric analyses of the fluores-
cent images were performed using Fiji's Simple Neurite Tracer. For
analysis of microglial functional state, cell suspensions from brain
samples were stained with flow cytometric markers of microglia
(CD11b*) as well as with markers for microglial activation (MHCII
and/or CD206), and the number of reactive microglia were counted.
Results: In vivo the microglia soma size in the sCX consistently
decreased during the acute SD as compared to baseline (BL) day
while during the recovery day soma size was slightly increased
(Neens = 91, p = 0.003, Npice = 4). When cortical microglial morphol-
ogy was assessed from the brain sections, SF simultaneously
decreased the number of processes while increasing their length
(Ncens = 10, p < 0.005, Npice = 4). Neither of the treatments signifi-
cantly affected microglial functional state assessed by flow cytome-
try but the number of reactive microglia was in general consistently
higher (Nmice = 46, p < 0.005) in the BF as in other brain areas.
Conclusions: Even relatively short periods of SD dynamically mod-
ify the microglial phenotype but the effect is not uniform across

brain areas.

Disclosure: Nothing to disclose.

PRECLINICAL SYSTEMATIC REVIEWS AND
META-ANALYSIS IN SLEEP RESEARCH

37 | Introduction to systematic review and
meta-analysis of preclinical animal studies

R. de Vries

SYRCLE, Department for Health Evidence, Radboudumc, Nijmegen, the
Netherlands

While systematic reviews and meta-analyses are frequent and well-
established in clinical research, they are still uncommon in animal
experimentation. However, recent publications have highlighted
important features of systematic reviews of animal studies from
experimental, translational and ethical perspectives. Animal system-
atic reviews are an effective methodological tool to gather all rele-
vant data on a given animal experimentation topic, providing
comprehensive analyses and conclusions and, last but not least, lead-
ing to a more reasonable usage of animal resources. In this introduc-
tion, the key features of systematic reviews will be explained and
the aspects in which they differ from classical reviews highlighted.
Moreover, the advantages of these reviews for preclinical research
in general and for sleep research in particular will be illustrated.

Disclosure: Nothing to disclose.
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38 | Meta-analysis on the relationship between
sleep deprivation and anxiety in rodents

G.N. Pires; A.G. Bezerra; S. Tufik; M.L. Andersen

Department of Psychobiology, Universidade Federal de Sdo Paulo
(UNIFESP), Séo Paulo, Brazil

Increased anxiety is a common behavioral comorbidity of sleep
deprivation in humans. Due to the relevance of this relationship, sev-
eral preclinical studies have tried to replicate this condition using
animal models. However, despite the consistency in clinical data, ani-
mal studies (mainly rodents) have failed to replicate the increased
state anxiety caused by lack of sleep in clinical settings. While some
of these studies report anxiogenesis as a consequence of sleep
deprivation, others presented anxiolysis as a final result. Taking these
discrepancies into account, this work aimed to explore the effects of
preclinical sleep deprivation the effect of sleep deprivation on anxi-
ety-like behavior in preclinical research, by means of a systematic
review and meta-analyses. Fifty articles were in accordance with our
inclusion criteria, among which 30 were conducted in mice, 19 on
rats and a single one used Zebrafish models. Our results demon-
strate that lack of sleep leads to a decreased in anxiety-like behavior
in animal models, which is conflicting with the increase anxiety
observed in clinical studies. These findings were supported by strati-
fied analysis having species, sleep deprivation method and anxiety
measurement techniques as control variables. In conclusion, the use
of preclinical models of lacks translational applicability when trying
to access the relationship between sleep deprivation and anxiety.
New experimental should be considered or developed, in order to
provide more reliable methodological tools for the research on the

field of sleep deprivation and anxiety in experimentation animals.

Disclosure: Nothing to disclose.

39 | Adenosine and sleep: a systematic review
and meta-analyses of the preclinical literature

C.H.C. Leenaars>?%; S.A. Savelyev*; S. Van der Mierden®;
R.B.M. De Vries*

1SYRCLE, Radboud University Medical Center, Nijmegen, 2DWM,
Utrecht University, Utrecht, the Netherlands, 37TL, Hannover Medical
School, Hannover, Germany, “Medical Biological Research &
Development Centre ‘Cytomed’, St. Petersburg, Russian Federation

The neuroregulator adenosine is, amongst others, involved in sleep-wake
control. It can be measured with microdialysis, a diffusion-based method
to study the extracellular space in vivo. Basal forebrain (BF) adenosine
levels have long been known to increase during sleep deprivation. Only
few studies addressed the effect of sleep deprivation on adenosine con-
centrations in other brain regions. Because cortical functioning appears
to decrease after sleep deprivation, it would be interesting to know what
happens to adenosine levels in various cortical regions.

A systematic literature review (SR) was performed, the protocol was
posted to the SYRCLE website on 25 January 2016. A
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comprehensive search for studies measuring intracerebral adenosine
in animals by means of Microdialysis in Embase, Pubmed and Web of
Science retrieved 981 unique references; we included 133 in the final
review. 124 of these described baseline adenosine levels, nine
described one or more sleep deprivation experiments. Sleep depriva-
tion data were available for the following brain regions: BF, brain-
stem, several cortical regions, hypothalamus, nucleus accumbens and
thalamus. These studies mainly used the gentle handling technique,
only one study used intermittent forced locomotion. Rats were stud-
ied in eight papers, cats in one.

Meta-analyses (MAs) were performed to analyse global effects of
sleep deprivation on adenosine levels in the BF and the cortex. Ade-
nosine concentrations in the brainstem, hypothalamus, nucleus accum-
bens and thalamus were only reported in one paper and not further
analysed. Our MA reflects BF dialysate adenosine concentrations
increasing during sleep deprivation, with on average 74.7% (95% Cl:
54.1-95.3%) over baseline. Cortex dialysate adenosine concentrations
during sleep deprivation were only reported by 2 publications. The
evidence for cortical adenosine levels is still inconclusive (BF com-
pared to cortex: on average 35.28% more increase; 95% Cl: —16.03
to 86.60, MA for difference in change scores: p = 0.18).

The increase in adenosine during sleep deprivation may be specific
to the BF. The evidence for adenosine levels in other brain regions
is so far scarce, and insufficient for making generalised conclusions.

At this stage, further primary studies are still warranted.

Disclosure: This work was funded by The Netherlands Organisa-
tion for Health Research and Development (ZonMW; 114024101).
Cathalijn H.C. Leenaars has no conflicts of interest. Sergey A. Save-
lyev has no conflicts of interest. Stevie van der Mierden has no con-
flicts of interest. Rob B.M. de Vries has no conflicts of interest.

40 | Systematic review on the relationship
between monoamines and sleep

JM.L Menon?'; R.B.M. de Vries; W.H.I.M. Drinkenburg?;
C.H.C. Leenaars*®*

1SYRCLE, Department for Health Evidence (Section HTA), Radboud
University Medical Center, Nijmegen, the Netherlands, 2Depart“ment of
Neuroscience Discovery, Janssen Research & Development, a Division of
Janssen Pharmaceutica N.V., Beerse, Belgium, 3Department of Animals
in Science and Society - Human-Animal Relationship, Utrecht University,
Utrecht, the Netherlands, “Institute for Laboratory Animal Science,
Hannover Medical School, Hannover, Germany

Background: Sleep is a complex process involving a network of
exogenous and endogenous regulators including monoamines. Mono-
amine disruption, e.g. by sleep deprivation (SD), seems to promote
certain diseases. Assessment of monoamine levels during the light
and dark phase, sleep stages and SD is instrumental to understand
the molecular dynamics during and after SD and their consequences.
Methods: A comprehensive search was performed in PubMed and
EMBASE. Two independent reviewers screened 2662 retrieved pub-
lications, resulting in 96 inclusions. Information on the used study
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design, animal model, measurement characteristics and outcomes,
was extracted and tabulated by experiment type and monoamine (i.e.
dopamine, serotonin, noradrenalin, adrenaline, 5-hydroxyindoleacetic
acid (5-HIAA) and 3,4-dihydroxyphenylacetic acid (DOPAC)). Results
were described qualitatively. Network-meta analyses (NMAs) were
performed to compare noradrenalin and serotonin concentrations
between naturally occurring sleep-wake stages.

Results: Dopamine and DOPAC levels generally seemed to increase
during the dark phase and decrease during the light phase. Serotonin
and 5-HIAA levels generally peaked at or after dark phase onset.
Noradrenalin and adrenaline levels did not show an overall consis-
tent pattern. Monoamine levels were generally higher during wake-
fulness while lower during sleep; except for dopamine levels in
amygdala and locus coeruleus, which were stable. These qualitative
observations were supported by the NMAs: monoamine levels
decreased from wakefulness to slow wave sleep (serotonin: stan-
dardized mean difference (SMD): —0.16, 95% Confidence interval
(Cl) [ =0.21; —0.12]; Noradrenalin: SMD: —-1.01, 95% Cl [-1.55;
—0.47]), and decreased further during Rapid Eye Movement sleep
(serotonin: SMD: —0.24, 95% CI [-0.29; —0.19]; Noradrenalin: SMD:
—2.30; 95% CI [-2.98; —1.63]). In contrast, monoamine levels gener-
ally increased during SD, and sometimes remained high even during
subsequent recovery. Decreases during or after SD were only
reported for serotonin levels.

Conclusion: This systematic literature review indicates that mono-
amine levels show systematic variation over the light-dark cycle and
between sleep stages. Sleep deprivation modifies these naturally
occurring patterns, with effects sometimes extending beyond the

sleep deprivation duration.

Disclosure: Nothing to disclose.

LACK OF SLEEP: EFFECTS ON PERIPHERY
AND THE BRAIN

0041 | Effects of sleep restriction on glucose
tolerance in adolescents

J. Gooley; D. Twan; S. Karamchedu; J. Lo; M. Chee

Centre for Cognitive Neuroscience, Neuroscience and Behavioural
Disorders Programme, Duke-NUS Medical School, Singapore, Singapore

Objectives/Instruction: Many adolescents are exposed to chronic
partial sleep deprivation. Short sleep duration has been hypothesized
to contribute to elevated blood glucose and increased risk of type 2
diabetes. Here, we examined effects of sleep restriction on glucose
tolerance in adolescents whose sleep was scheduled as a single bout
during the night versus a split-sleep schedule with a shorter night
segment and a mid-afternoon nap.

Methods: Adolescents aged 15-19 years underwent 2 cycles of

sleep restriction (6.5 hr of time in bed) and recovery (9 hr of time in

bed) that simulated sleep behaviour over 2 school weeks. During
sleep restriction, participants were given 6.5 hr of time in bed (TIB)
at night (n = 29), or 5 hr of TIB at night plus a 1.5-hr nap opportu-
nity (n = 29). A 75-g oral glucose tolerance test was administered on
mornings following baseline sleep, sleep restriction, recovery sleep,
and re-exposure to sleep restriction. The finger-prick method was
used to measure the change in capillary blood glucose from the fast-
ing state to 2 hr after the glucose load.

Results: The split-sleep group with shorter night sleep (5.0 hr TIB
plus 1.5-hr nap) exhibited significantly elevated blood glucose during
both cycles of sleep restriction compared with their baseline glucose
response after 9 hr of TIB (p < 0.05 for both comparisons). In con-
trast, glucose responses in the consolidated sleep group (6.5 hr TIB)
did not differ between sleep restriction and baseline sleep.
Conclusions: In adolescents exposed to moderate sleep restric-
tion (6.5 hr of TIB per day), the split-sleep schedule with shorter
night sleep was associated with reduced glucose tolerance com-
pared with consolidated night sleep. Our results indicate that the
distribution of TIB in sleep-restricted adolescents has considerable
impact on glucose responses. Adolescents who take naps to com-
pensate for short night sleep may exhibit reduced morning insulin
sensitivity.

Disclosure: This work was supported by the National Medical
Research Council, Singapore (NMRC/STaR/015/2013), the National
Research Foundation, Singapore (NRF2016_SOL002), and the Far

East Organization.

0042 | The relationship between adolescents’
sleep spindles and cognitive performance
following experimental sleep restriction

C.M. Reynolds; M. Gradisar; M.A. Short

College of Education, Psychology and Social Work, Flinders University,
Adelaide, SA, Australia

Objectives/Instruction: Sleep spindles have shown associations
with cognitive performance in adults and increasingly in adolescents,
however it is unclear whether sleep loss has an impact on this rela-
tionship. Adolescents typically restrict their sleep during weekdays
and experience detriments to academic achievement. An analysis of
sleep spindle activity and cognitive performance in the context of
experimental sleep restriction may elucidate a mechanism through
which this occurs.

Methods: 34 adolescents participated in a 10-day laboratory study
where they firstly received one adaptation and one baseline night of
10 hr time in bed. Adolescents were allocated to one of three sleep
‘doses’: 5 hr (n=12), 7.5 hr (n=10) or 10 hr (control condition;
n = 12) of time in bed. Two recovery nights of 10 hr time in bed fol-
lowed. Cognitive variables examined were: working memory (opera-
tion span task), fluid intelligence (letter sets and number series tasks)

and attention (psychomotor vigilance task).
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Results: At baseline for the full sample, fluid intelligence was posi-
tively correlated with fast spindle density (r = 0.36, p = 0.04) and
trended toward significance with fast spindle duration (r = 0.26,
p = 0.13) and slow spindle amplitude (r = 0.28, p = 0.11). Working
memory and attention did not show significant relationships with
spindle characteristics at baseline. The change in spindle parameters
across the experimental phase was associated with several changes
in cognitive performance, however a clear dose-response effect was
not evident. Although correlations did not reach significance
(p > 0.05), there were consistent small relationships between work-
ing memory improvements and increased density of fast spindles in
all conditions (5 hr: r = 0.29; 7.5 hr: r = 0.19; 10 hr: r = 0.40). During
moderate sleep restriction (7.5 hr), increases in fast spindle duration
were consistently associated with worse cognitive performance
(working memory: r = —0.50, p = 0.15; fluid 1Q: r = -0.69, p = 0.03
(letter sets), r = —=0.45, p = 0.19 (number series); attention: r = —0.51,
p = 0.14). Such consistent patterns were not seen for severe sleep
restriction or the control condition.

Conclusions: Sleep spindles show both static and dynamic associa-
tions with some measures of cognitive performance in adolescents.
Adolescents whose fast sleep spindles became longer across moder-
ate sleep restriction experienced more deficits in cognitive perfor-
mance.

Disclosure: This work was supported by the Australasian Sleep
Association Rob Pierce Grant in Aid. There are no conflicts of inter-
est to disclose for any of the authors.

0043 | Association between individual
impairments in glucose metabolism and cognitive
performance in response to sleep restriction

E.-M. Elmenhorst'?; D. Elmenhorst>%; E. Hennecke®;
E.-M. Elmenhorst
D. Lange®; J. Fronczek®; A. Bauer®>; D. Aeschbach¢’

1SIeep and Human Factors Research, Institute of Aerospace Medicine,
German Aerospace Center, Cologne, ?Institute for Occupational and
Social Medicine, Medical Faculty, RWTH Aachen University, Aachen,
3Institute of Neuroscience and Medicine (INM-2), Research Center
Jiilich, Jiilich, *Department of Psychiatry and Psychotherapy, Rheinische
Friedrich-Wilhelms-University Bonn, Bonn, 5Neurological Department,
Medical Faculty, Heinrich-Heine-University, Disseldorf, Diisseldorf,
Germany, Division of Sleep and Circadian Disorders, Brigham and
Women's Hospital, ’Division of Sleep Medicine, Harvard Medical School,
Boston, MA, United States

Obijectives/Introduction: Short sleep durations have been associ-
ated with impaired glucose metabolism as well as with trait-like
impairments in cognitive functions. We examined whether this trait
vulnerability of cognitive performance to sleep loss extends also to
glucose tolerance and insulin sensitivity.

Methods: Thirty-six healthy volunteers underwent a 12-day sleep
lab study. In a sequential design, they completed one adaptation
night and two baseline nights with 8 hr time in bed (TIB), 5 nights
with 5 hr TIB (21 participants of the sleep restriction group, 9

Research

female, mean = SD, age 26 * 4 years, BMI 23.1 £ 1.9) or 5 nights
with 8 hr TIB (control group, data not shown here), followed by one
8 hr TIB recovery night, 38 hr of sleep deprivation, and a final night
with 10 hr TIB. Oral glucose tolerance was tested in the morning
immediately after lights on (>10 hr fasting) on the second baseline
day, after 5 nights with 5 or 8 hr TIB, after the recovery night, and
after 24 hr of sustained wakefulness. Fasting glucose and insulin
levels, as well as those 30, 60, 90, and 120 min after glucose intake
were analyzed in blood samples. Averaged daytime results of a 3-
hourly performed psychomotor vigilance task (10-min PVT) were cal-
culated. Pearson correlations between impairments (differences to
baseline) in glucose metabolism and performance were calculated.
Results: Mixed ANOVAs showed that in comparison to baseline
areas under the curve (AUC) of glucose, insulin, and the homeostasis
model assessment (HOMA) were increased after sleep restriction (all
p = 0.0003), stayed elevated after one night of recovery sleep (all
p < 0.02), but returned to baseline levels after 24 hr of sleep depri-
vation (all p > 0.6). Impairments after 5 nights of sleep restriction
showed significant correlations between mean speed/10th percentile
of speed and glucose at 90 min (r = —0.51/r = —0.52), insulin at
30 min (r = =0.55/r = —=0.59), 90 min (r = —0.61/-0.61), and at
120 min (r = —=0.51/trend r = —0.49) after exposure.

Conclusions: Sleep restriction, but not acute sleep deprivation,
impaired glucose tolerance and insulin sensitivity. Individuals under
sleep restriction appeared to be likewise either vulnerable or resilient

regarding both glucose metabolism and cognitive performance.

Disclosure: Nothing to disclose.

0044 Investigation of the neural substrates
underlying the homeostatic sleep response in the
basal forebrain

H. Bouaouda®; C. Shuklal; J. McKenna?l; J. McNally?;

S. Winston®; A. Kalinchuk®; S. Thankachan®; R. Strecker;
K. Deisseroth?; R. Brown®; R. Basheer?!

psychiatry, Harvard Medical School-VA Boston Healthcare System,
West Roxbury, MA, 2Stanford University, Stanford, CA, United States

Obijectives/Introduction: Optogenetic stimulation of Cholinergic
(ChAT+), vesicular glutamate transporter2-expressing glutamatergic
(VGIuT2+) or parvalbumin-expressing GABAergic (PV+) neurons in
the basal forebrain (BF) cause arousal responses. However, little is
known about their role in the homeostatic sleep response (HSR).
ChAT+ are thought to play a privileged role in this response since
selective lesions of these neurons abolish the HSR. Here, we explore
the interactive roles of the three neurotransmitter systems in BF.

Methods: C57BL/6 (WT) mice were sleep deprived (SD) 6 hr with
and without microdialysis of cholinergic antagonists, a-amino-3-
hydroxy-5-methyl-4-isoxazole-propionic acid (AMPA) or N-methyl-D-
aspartate (NMDA) glutamate receptors antagonists into BF to exam-
ine the effect of pharmacological blockade of the cholinergic and
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glutamatergic receptors on recovery sleep and delta activity (0.5-
4.5 Hz), the markers of HSR. We transduced AAV-ChR2-EYFP in BF
of ChAT-Cre, vGIluT-Cre and PV-Cre mice and examined the effect
of 6 hr laser illuminations (5 s/min, 10 ms pulses, 10 Hz for ChAT+,
20 Hz vGIuT2+ and 40 Hz for PV+) on HSR, during the 2 hr post-
stimulation period and compared it with time matched sham stimula-
tion. In ChAT-Cre mice we performed optodialysis of cholinergic
antagonists during 6 hr optical stimulation and examined the post
stimulation HSR.

Results: In WT mice (n = 4) microdialysis of cholinergic antagonists
did not prevent HSR as evaluated by an increase in time spent in
sleep (+36.74%+5.65) and the delta power (+13.82%+3.62). Micro-
dialysis of AMPA or NMDA receptor antagonists in another set of
WT mice (n = 3) showed a tendency towards attenuated recovery
sleep by —5.06%+7.35 and —11.72%+4.05, respectively. Optogenetic
stimulation of ChAT+ (n = 3) led to increase in sleep-time (BL
52.6 £ 0.56 vs. Post-stim 57 + 2.88) and delta by 24% during the
2 hr Post-stimulation. Acetylcholine antagonist administrations during
ChAT+ stimulations failed to block HSR. Optogenetic stimulation of
VGIuT2+ (n = 3) led to HSR. GABAPV+ stimulation did not provoke
HSR.

Conclusions: Our preliminary results suggest that ChAT+ and
vGIluT2+ but not PV+ neurons, are involved in HSR. Local effects of
acetylcholine on nonChAT+ neurons are not required for HSR.
Moreover, microdialysis of glutamate receptor antagonists attenuates
VGIuT2+ stimulation-induced HSR.

Disclosure: VA-101BX001404, 101BX001356, 101BX002774,
IK2BX002130; NIH-NS079866, MH039683, HL095491, MH099180.
JTM received partial salary/funding from Merck MISP, no conflict of
interest with this work.

0045 | ’Waking at a lower cost’: running
wheel access reduces sleep propensity

L. Milinski*; S.P. Fisher’; G. Ang?; D.M. Bannerman?;
V.V. Vyazovskiy!
1Department of Physiology, Anatomy and Genetics, University of Oxford /

Sleep and Circadian Neuroscience Institute, 2Department of Experimental
Psychology, University of Oxford, Oxford, United Kingdom

Obijectives/Introduction: Sleep need increases during waking and
dissipates during subsequent sleep. The nature of the process that
keeps track of the time spent awake is unknown. We hypothesize
that waking behaviour affects the capacity to sustain continuous
wakefulness and may affect accumulation of sleep pressure. We pro-
pose that stereotypical behaviour reduces build-up of sleep pressure
compared to more demanding, goal-directed behaviour.

Methods: To test this hypothesis, continuous EEG/EMG recordings
were performed in adult male C57BL/6 mice (n = 6-8/group), well
habituated to wheel running, and subjected to 3-hr sleep deprivation

(SD) by providing novel objects during the last 3 hr of the light

phase. Subsequently, starting from dark onset the animals were kept
awake for an additional 3 hr, either by novel objects to elicit pre-
dominantly exploratory behaviour (exploratory wakefulness, EW), or
by providing access to the wheels, which the animals used exten-
sively (RW). Subsequently, the animals were left undisturbed without
wheel access.

Results: We found that the animals from the EW group had a sig-
nificantly shorter sleep latency, defined as the time until the first
consolidated sleep period >5 min (EW: 62.9 + 30.0 min, RW:
116.0 £ 41.2 min, p < 0.05), and the total amount of waking during
the first hour after the animals were left undisturbed was lower in
the EW group compared to RW animals (EW: 38.8 + 5.0 min, RW:
53.1 + 3.1 min, p < 0.05). The total time spent awake from the
beginning of SD procedure until sleep onset following the SD+EW/
RW interval was ~50 min longer in the RW as compared to EW con-
dition (p = 0.08). However, the total amount of sleep during the first
1-hr interval starting from sleep onset was strikingly similar between
the groups (EW: 37.6 + 3.8 min, RW: 37.4 + 4.8 min, p = 0.95), and
the levels of NREM EEG slow wave activity during this interval were
nearly identical (EW: 166.9 + 11.1%, RW: 166 + 20.5% of mean
before SD).

Conclusions: Our preliminary results suggest that waking beha-
viour affects the capacity to sustain consolidated wakefulness. The
excess wakefulness dominated by stereotypical wheel running
appears to have little effect on the level of sleep need. We conclude
that certain types of wakefulness, which are associated with a low
cognitive/attentional demand, correspond to a ‘waking at a lower
cost’.

Disclosure: The study was supported by MRC (MR/L003635/1),
Wellcome Trust (098461/2/12/Z) and ESA (4000114025/15/NL/LF/

as).

PULSE WAVE ANALYSIS DURING SLEEP - A
MEANINGFUL TOOL FOR IMPROVED
PHENOTYPING IN SLEEP DISORDERS?

46 | Pulse wave analysis during sleep -
physiology and methodology

T. Penzel; N. Laharnar; M. Glos; C. Schébel; I. Fietze

Interdisziplindres Schlafmedizinisches Zentrum, Charité —
Universitdtsmedizin Berlin, Berlin, Germany

Introduction: Many sleep disorders pose a stress on the cardiovas-
cular system. According to the AASM rules for the recording of
polysomnography for cardiac signals only ECG recording is manda-
tory. If available, the pulse wave can be recorded as well. However,
there are no recommendations to record of monitor blood pressure.
To assess blood pressure or ultimately the cardiovascular risk for a
particular patient during sleep is desirable for many sleep disorders.
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Method: The pulse wave signal is monitored as finger photo-
plethysmography by pulse oximetry at two wavelengths and may be
stored with polysomnography if hardware and software settings
allow this. Regularly only the final calculated oximetry signal is
recorded and stored with the polysomnography data. Sometimes
one photoplethysmographic signal is recorded as well. Some add-on
devices provide pulse wave signals as raw signals, which can be
recorded in parallel to polysomnography. Based on these it is possi-
ble to derive a surrogate for blood pressure from finger photo-
plethysmography under the assumption that other modifiers stay
constant during sleep. The pulse wave reflects sympathetic tone and
parasympathetic activity as vascular signals.

Results: This has been exploited by peripheral arterial tonometry
recorded by external devices. Photoplethysmography allows to esti-
mate blood pressure non-invasively up to some degree and allows to
estimate cardiovascular risk by using additional algorithms for the
processing of the signal. If the photoplethysmographic signal is stabi-
lized and standardized, it can be used for diagnosing sleep stages
and sleep disordered breathing. This had been exploited by periph-
eral arterial tonometry regularly recorded by external devices.
Discussion: The recording of pulse wave and an advanced analysis
of the pulse wave allows assessment of sympathetic activity during
sleep. Amplitude changes, pulse rate changes, and pulse wave char-
acteristics are the three targets for analysis. Advanced signal pro-
cessing and advanced classification rules allow to derive sleep
stages, some sleep disorders, and finally provide a cardiovascular risk
assessment.

Disclosure: TP has received institutional grants by Cidelec, Itamar,
Heinen+Lowenstein, Philips, Resmed for research studies on the

diagnosis of sleep disorders.

47 | Pulse wave analysis during sleep in
insomnia

N. Laharnar?; L. Grote?; D. Zou?; J. Hedner?;
D. Sommermeyerz; A. Marciniak®; C. StraBbergera;
S. Potzka®; M. Glos®: S. Zimmermann?; I. Fietze®; T. Penzel®

interdisciplinary Center of Sleep Medicine, Charite-Universitdtsmedizin
Berlin, Berlin, Germany, 2Center for Sleep and Vigilance Disorders,
Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden,
SInstitute of Biomedical Engineering, University of Karlsruhe, Karlsruhe,
Germany

Introduction: Cardiovascular (CV) diseases account for about 30%
of all deaths worldwide making CV risk assessment highly important.
Sleep disorders and especially short sleep duration may increase CV
risk due to hyperarousal state. Photoplethysmography is a non-inva-
sive method to measure pulse rate and blood circulation with a fin-
ger pulse oximeter. By conducting a pulse wave analysis, CV risk can
be assessed.The aim of our study was to detect autonomic and car-
diovascular differences in insomnia and non-insomnia participants

with pulse wave analysis.
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Method: We examined 52 participants (26 men, median age = 32.5
years, median BMI = 23.2 kg/m?) with 26 insomnia patients and 26
non-insomnia participants. We additionally divided the insomnia
patients into 12 with objectively measured high sleep efficiency
(SE > 80%) and 14 with low sleep efficiency (SE < 80%). All partici-
pants underwent laboratory-based overnight polysomnography
including advanced analysis of the pulse wave signal derived from
finger pulse oximetry.

Results: While the insomnia and non-insomnia group were compa-
rable for gender distribution, age, BMI, alcohol consumption, smok-
ing, and apnea-hypopnea index, both insomnia groups showed
significantly lower subjective sleep quality than the non-insomnia
group. Also, average heart rate and arousal index were increased in
insomnia patients compared to non-insomnia participants. Pulse
wave analysis revealed differences regarding single parameters (pulse
rate, pulse propagation time (PPT)) and composite variables (cardiac
risk index). Pulse rate was significant higher for both insomnia
groups compared to the non-insomnia group (p < 0.01). Vascular
stiffness was highest in insomniacs with low SE (median PPT = 169
ms) and differed significantly from both, the high SE insomnia
(237 ms) and the non-insomnia group (244 ms; p < 0.01). Addition-
ally, the composite cardiac risk index was higher in insomnia subjects
with low SE (p = 0.054).

Discussion: The polysomnography and pulse wave analysis support
the assumption of a physiological hyperarousal evidenced by cardio-
vascular and autonomous activity during sleep in subjects with
insomnia. Especially pulse rate and vascular stiffness were increased
indicating rigid and atherosclerotic vessels and a higher CV risk in
insomnia patients with low SE. Overnight pulse wave analysis
appeared to be a useful tool for continuous assessment of relevant
cardiovascular parameters during sleep. To be more conclusive, we
recommend further investigations including different insomnia phe-
notypes.

Disclosure: Nothing to disclose.

JOINT SYMPOSIUM ESRS - EAN - DISORDER
OF AROUSALS (DOA): AN UPDATE

48 | Local aspect of sleep and wakefulness:
implications for DOA

Center for Investigation and Research on Sleep, University of Lausanne,
Lausanne, Switzerland

Disorders of arousals (confusional arousals, sleepwalking, sleep ter-
ror) are a group of Non Rapid Eye Movement Sleep parasomnias, in
which features of sleep and wakefulness are thought to be simulta-
neously present in different brain areas. In addition, the normally
integrated aspects of consciousness and environmental connection

can become selectively impaired in these conditions, providing a
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valuable opportunity to study these features in isolation. Case
reports and clinical observations suggest that affected patients can
either be fully conscious and perceive their surroundings during
parasomnia episodes (consciousness without sensory disconnection),
be conscious but disconnected and only interact with imaginary peo-
ple or objects (consciousness with sensory disconnection), or behave
in an almost entirely automatic way without awareness (uncon-
sciousness or minimal consciousness). In the present talk | will pre-
sent a study in which we systematically assessed consciousness and
environmental disconnection during episodes of disorders of arousal,
with the aim of studying how these features relate to local patterns
of sleep and wakefulness. Subjects with frequent parasomnia epi-
sodes underwent two high-density EEG sleep recordings (baseline
and recovery sleep after sleep deprivation). In order to increase the
frequency and complexity of episodes, serial awakenings were per-
formed during recovery sleep. Subjects were systematically inter-
viewed about their mental activity after each behavioral episode. |
will present a detailed description of the conscious experiences
reported by the patients and will show some preliminary high-den-
sity EEG findings.

Disclosure: Nothing to disclose.

49 | Clinical and PSG features distinguishing
DOA from sleep related hypermotor epilepsy-
SHE

P. Proserpio®; L. Nobili'?

Center of Sleep Medicine, Department of Neuroscience, Niguarda
Hospital, Milano, zDepartment of Neuroscience (DINOGMI), Gaslini
Institute, University of Genoa, Genoa, Italy

The differential diagnosis between Sleep Related Hypermotor Epi-
lepsy (SHE) and Disorder of Arousal (DOA) can be challenging. A
definitive diagnosis is paramount to establish a correct management
of these disorders. Different anamnestic key features have been rec-
ognized as discriminant in the differential diagnosis between SHE
and DOA and clinical scales have been developed, though limited by
contradictory diagnostic accuracy. Therefore, Video-Polysomnogra-
phy represents the ‘“gold-standard” test for diagnosing paroxysmal
sleep-related events. Considering that interictal and even ictal scalp
EEG can be uninformative in many SHE patients, a careful semiologi-
cal analysis of manifestations is considered the most useful tool to
differentiate epileptic versus parasomnic events. However, some
clinical characteristics do not allow to make a definite diagnosis and
brief arousals of epileptic and non-epileptic origin are frequently
indistinguishable. Moreover, the analysis of clinical patterns implies a
part of subjectivity and depends on the clinician experience. The
stage from which nocturnal events emerge and event timing relative
to sleep onset are considered as discriminant features between epi-
lepsy and DOA. Generally DOA, arise more frequently from deep
NREM sleep, in the first third of the night while sleep-related sei-
zures occur mostly during light NREM sleep anytime during the sleep

period. However, systematic studies analyzing and comparing these
aspects in parasomnic and epileptic patients are scanty and some-
times discordant. In a recent retrospective study we reviewed video-
polysomnography recordings of 89 patients with a definite diagnosis
of DOA or SHE analyzing the stage and the relative time of occur-
rence of every major or minor event. We found that episodes
occurred mostly during N3 and N2 in DOA and SHE patients respec-
tively. Indeed, the occurrence of at least one major event outside
N3 was highly suggestive for SHE while the occurrence of at least
one minor event during N3 was highly suggestive for DOA. More-
over, DOA episodes tended to occur more frequently during the first
part of the night with respect to epileptic events. Thus, our work
confirms that the stage and the relative time of occurrence of minor
and major complex motor manifestation during sleep represent a

useful tool to discriminate DOA from SHE episodes.

Disclosure: Nothing to disclose.

50 |

P. Bargiotas

Sleep Wake Epilepsy Center and Department of Neurology, University
Hospital and University of Bern, Bern, Switzerland

Parasomnia overlap disorders

Parasomnia overlap disorder (POD) is a condition with clinical fea-
tures of both non-REM and REM parasomnias. POD is currently clas-
sified as a subtype of REM parasomnias.

However, increasing evidence suggests that POD is a distinct type
of parasomnia. There is a number of reports on symptomatic and
idiopathic cases of POD, however, incomplete understanding of the
etiology, the pathological basis and the clinical spectrum of POD
continue to impede the final classification and the correct diagnosis
of the disorder.

Is POD just the result of co-occurring parasomnias or it might repre-
sent a dyscontrol of sleep-related motor behavior that progressively
affects the different sleep stages? Are the REM- or the NREM-
related behaviors more prominent in POD? Are there any distinctive
features in POD compared to REM- and NREM-Parasomnias? How
does POD evolve?

In this talk, we present an update on the clinical features and the
spectrum of conditions associated with POD, and we discuss avail-
able data on electrophysiological characteristics and possible neuro-

biological mechanism of this disorder.

Disclosure: Nothing to disclose.
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ASYMPTOMATIC SLEEP DISORDERED
BREATHING: WHO SHOULD BE TREATED?

51 | Predictors and biomarkers of negative
outcomes in obstructive sleep apnea

R. Heinzer

University Hospital of Lausanne, Center for Investigation and Research
in Sleep (CIRS), Lausanne, Switzerland

Obstructive sleep apnea (OSA) is associated with incident cardiovas-
cular, metabolic or psychiatric diseases. While some untreated OSA
patients will develop these negative outcomes, many others will not.
It is unfortunately unclear how to differentiate these two popula-
tions since they may show the same level of apnea hypopnea index
(AHI).

Considering the high prevalence of OSA in the general population
and the cost of OSA treatment, providing preventive treatment to all
asymptomatic OSA patients would be irrealistic and ethically ques-
tionable. It is thus crucial to find predictors and biomarkers other
than AHI to determine which OSA patients are at risk for developing
negative outcomes and should be treated. These predictors could be
demographic, genetic, inflammatory, clinical (sleepiness) or associated
with specific physiological sleep parameters. Among these, auto-
nomic nervous system activations following respiratory events has
raised interest in the last years. The hypothesis is that OSA patients
with strong sympathetic activations following respiratory events may
be at higher risk of devolping cardiovascular, cerebrovascular and
metabolic disorders than OSA patients with only mild sympathetic
activations.

HypnolLaus is a population-based sleep cohort in which 2162 middle
to older age participants underwent full polysomnography at home,
answered questionnaires regarding their sleep habits and complaints,
and had a full clinical assessment. Pulse wave amplitude variations,
as a marker of sympathetic activation during sleep, was also anal-
ysed. At 5 years follow-up of this cohort, incident hypertension, dia-
betes, metabolic syndrome, and depression were assessed. Each
cardiovascular or cerebrovascular events were also adjudicated by a
pannel of experts. Preliminary analysis of the follow-up data of Hyp-
nolaus cohort revealed that the duration of the pulse wave ampli-
tude drops was independently associated with incident hypertension
(OR: 2.08; CI: 1.06-4.11, p = 0.034) after adjustment for age, sex,
BMI and baseline blood pressure, while AHI was not (OR: 1.00; Cl
0.88-1.13; p = 0.535). This suggests that autonomic activations dur-
ing sleep may be one of the biomarkers of incident cariovascular
outcomes in OSA patients.

Disclosure: R. Heinzer is member of the medical advisor bords of
nightbalance and rythm companies.

Journal of 25 of 433
Sleep ESRS ,, M

Research

52 | Plasma miRNAs as predictor of CPAP
response in resistant hypertension

M. Sanchez-de-la-Torre
IRB Lleida, CIBERES, Lleida, Spain

In patients with resistant hypertension (RH) and obstructive sleep
apnea (OSA), the blood pressure response to continuous positive air-
way pressure (CPAP) treatment is highly variable even when adher-
ent use of CPAP is documented, with some patients exhibiting major
reductions in blood pressure (>10 mm Hg) and others showing
either unchanged or even worsening of blood pressure levels. In fact,
25-30% of patients who use CPAP treatment for >4 hr/night do not
experience a positive effect on blood pressure. The underlying
causes of patient variability in response to continuous adherent use
of CPAP are unknown. No clinical or anthropometrical variable has
been identified to date that enables clinicians to identify those
patients who will respond favorably to CPAP treatment (i.e. reduced
blood pressure levels). It has been explored cardiovascular system-
focused circulating miRNA expression in responders and nonrespon-
ders to CPAP treatment on blood pressure. So, a recent study
reported a singular cluster of circulating miRNAs that predicts blood
pressure responses to CPAP treatment in patients with resistant
hypertension and OSA. This specific expression profile gives a quan-
titative score parameter (the HIPARCO score), which identifies those
patients with resistant hypertension and OSA who will exhibit a
favorable blood pressure response to CPAP. This approach repre-
sents the first validated precision medicine tool for resistant hyper-
tension management in OSA patients. Interestingly, this study also
reported that effective use of CPAP treatment in patients who
respond to CPAP treatment by lowering their blood pressure is
accompanied by concurrent changes in cardiovascular system-related
miRNAs that may potentially influence the risk for cardiovascular
disease among patients with OSA and resistant hypertension.

The features of OSA heterogeneity and their determinants have not
yet been characterized, and this issue constitutes one of the main
challenges for OSA management. Improved phenotyping of OSA
patients should improve prognosis prediction and guide therapeutic
strategies. Moreover, the application of technologies for the predic-

tion of the clinical response to CPAP treatment, is urgently needed.

Disclosure: Nothing to disclose.

53 | Breath analysis in OSA patients, new
biomarkers?

M. Kohler

Department of Pulmonology, University Hospital of Zurich, Zurich,
Switzerland

Introduction: Obstructive sleep apnoea (OSA) is a highly prevalent
disorder and is associated with metabolic changes. OSA is usually

diagnosed by overnight polysomnography which is time-consuming
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and provides few information on the patient’s individual phenotype
thus limiting a personalised treatment approach. Exhaled breath con-
tains extensive information on metabolism that can be analysed by
diverse techniques including mass spectrometry.

Obijectives: The objective of the presented studies was to identify
a breath profile in patients with OSA by the use of secondary-elec-
trospray-ionization-mass spectrometry (SESI-MS).

Aims: Breath profiles specific for OSA characterise an individual’s
metabolic response and make a comprehensible phenotyping of OSA
possible. This can be of use to diagnose OSA and monitor treatment
effects.

Methods: Daytime, real-time exhaled breath analysis by untargeted
SESI-MS was performed in patients with OSA.

Results: A panel of discriminating mass-spectral features was found
and allowed differentiation between treated and untreated OSA.
Conclusions: Exhaled breath analysis by SESI-MS allows rapid
and accurate detection of OSA. The technique makes it possible
to characterise an individual’s metabolic response to OSA and
thus has the potential to become a comprehensible tool for phe-
notyping.

Disclosure: Malcolm Kohler received advisory fees from Bayer.

TEMPORAL CONSTRAINTS ON SLEEP AND
COGNITION: IMPORTANCE FOR BRAIN
HEALTH DURING AGEING

54 | The translational potential of sleep and
circadian rhythm disturbances as a biomarker of
Alzheimer's disease

B.A. Kent!; M.M. Michalik?; M. Shafiee!; M.S. Mirian®;
H.H. Feldman?®; J. Valerio; M.J. McKeown?;

R.E. Mistlberger?; H.B. Nygaard*

Division of Neurology, Department of Medicine, University of British
Columbia, Vancouver, Department of Psychology, Simon Fraser
University, Burnaby, BC, Canada, 3Department of Neurosciences,
University of California San Diego, La Jolla, CA, United States

Introduction: Sleep disturbances have long been known to be
associated with Alzheimer's disease (AD), and there is now growing
interest in how these disturbances might impact AD pathophysiol-
ogy. It is hypothesized that interventions modulating sleep may have
therapeutic potential in AD, but the precise sleep disturbances to
target are not well understood.

Obijectives: To address this important gap in knowledge, we char-
acterized daily sleep-wake rhythms and sleep architecture in 4 trans-
genic mouse models of AD and in patients diagnosed with AD.
Methods: In mice, we used continuous recording of locomotion
using infrared motion sensors to assess sleep-wake rhythmicity and
cranial implants of EEG electrodes to evaluate sleep architecture. In
patients diagnosed with mild-moderate AD, we used actigraphy to

assess sleep-wake rhythmicity and a portable EEG headband to
assess sleep architecture in the home environment.

Results: The mouse models of AD exhibit spectral EEG shifts,
such that there is a reduction in the slow-wave frequencies. Data
collection in the human patients is ongoing, but preliminary valida-
tion of the portable EEG headbands against polysomnography sug-
gests that high quality ambulatory assessment of deep sleep is
feasible.

Conclusions: Our findings in preclinical AD models are consistent
with EEG data from certain studies in patients with Mild Cognitive
Impairment, suggesting an evolution of EEG abnormalities across the
AD spectrum. Ongoing studies in human AD will attempt to validate
these preclinical findings, and determine to what extent EEG power
spectral signatures and sleep quality can be used for diagnostic pur-
poses and outcome measures in clinical trials.

Funding: The authors gratefully acknowledge grant funding from
MSFHR (B.A.K., H.B.N.), Killam Trusts (B.A.K.), CIHR Banting (B.A.K.),
AFTD (H.B.N.), and NSERC (R.E.M., M.M.).

Disclosure: Nothing to disclose.

55 | Brain molecular, histopathological and
structural measures linking sleep, circadian
rhythms, and dementia in community-dwelling
older adults

A. Lim*?

INeurology, University of Toronto, 2Neurology, Sunnybrook Health
Sciences Centre, Toronto, ON, Canada

Work in model organisms suggests that sleep and circadian rhythm
disruption may be a contributor to and/or a consequence of Alz-
heimer's disease related brain pathophysiological processes. To
investigate this, we studied older community-dwelling adults partic-
ipating in the Rush Memory and Aging Project. We quantified
sleep and diurnal rhythms by actigraphy, assessed cognition annu-
ally with a battery of neuropsychological tests, obtained brain MR
imaging, performed a structured autopsy in decedents, and
assessed the neocortical transcriptome and epigenome. We found
that sleep fragmentation is associated with the risk of incident
dementia, the rate of cognitive decline, local grey matter volumes,
several dementia-related neuropathologies, and changes in the neo-
cortical transcriptome. We also found that normal diurnal and sea-
sonal rhythms in the neocortical transcriptome and epigenome are
disrupted in the context of Alzheimer’s disease pathology. These
data support the hypothesis that sleep and circadian disruption
may be a marker of or contributor to dementia-related brain
changes in community-dwelling older adults and invite further
investigations of sleep and circadian targeted interventions to delay
or prevent dementia.

Dr. Lim receives funding from the Canadian Institutes of Health
Research (MSH136642 and MOP336806), National Institute on
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Aging (RO1AG052488 and RO1AG051175), Ontario Ministry of
Research and Innovation (ER-16-12-034), and Fondation Leducq.
Disclosure: Nothing to disclose.

56 | Age-related changes in circadian sleep-
wake regulation: impact on cognitive
performance and cerebral correlates

C. Schmidt??; C. Reichert®; M. Maire*; G. Gaggioni;

M. Deantoni®; M. Reytl; G. Vandewalle®; F. Collette;

V. Muto?; G. Hammad®; C. Cajochen3

1GIGA-CRC in Vivo Imaging, 2Psychology and Neurosciences of
Cognition, University of Liége, Liege, Belgium, SCenter for Chronobiology,
University of Basel, Basel, “University of Bern, Bern, Switzerland

The ageing process is variably associated with cognitive decline.
Temporal organization of sleep-wake states is fundamental to brain
function and prone to disruption by the ageing process. The two-
process model of circadian and homeostatic sleep-wake regulation
has not only been established as a powerful tool for the prediction
of sleep timing and structure, but also accounts for human sleepiness
and neurobehavioural performance modulation over day and night.
We will first show results providing further functional significance of
sleep-wake regulation onto cognition and its underlying cerebral cor-
relates. In a next step, the impact of the ageing process on those
modulations will be discussed. There is evidence that performance
of older adults is less impaired by sleep deprivation compared to
young adults. We will present data indicating that such reduced age-
related responsiveness to sleep loss and circadian phase are also
detectable at the cerebral level, both by probing task-dependent
brain activity using functional magnetic resonance imaging and corti-
cal excitability using transcranial magnetic stimulation coupled to
high density electroencephalography. Finally, we will address more
specifically the putative role of the temporal framework of sleep-
wake regulation on cognitive and brain fitness in the aged. First data
reveal large variability in circadian sleep-wake modulation over the
24-hr day. They further suggest that this variability is linked to cog-
nitive performance in the aged such that a more distinctive alloca-
tion of sleep to night-time and wakefulness to daytime is indicative
for better working memory performance. In the same vain, prelimi-
nary results suggest an association between circadian integrity and
MRI-derived brain volume and surface measures in healthy older par-
ticipants. Overall, the data suggest that both sleep fragmentation
during night-time and wake fragmentation during daytime should be
taken into account when assessing a putative link between sleep

and cognition in the aged.

Disclosure: Nothing to disclose.
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57 | Dynamic LED lighting: finding the right
light at the right time for severely demented
residents

K. Wulff
Oxford University, Oxford, United Kingdom

Light has potent effects on us beyond vision, light adjust our body
clock, stimulates attention and modulates our mood and mental
effort as confirmed in numerous laboratory studies. With the emer-
gence of light-emitting diodes (LED) technology, the lighting industry
has devoted designs to adapt lighting to the benefit of people's
health. Such a tuneable lighting system has been installed in a
dementia care home at the Ceres Centre in Horsens, Denmark,
which is home for 16 individuals with severe dementia. Here every
room has been fitted with colour temperature adjusted lighting to
account for morning, daytime and evening exposure, which sets this
installation apart from communal room only fittings. In order to
assess the impact of the new dynamic lighting on the residents, indi-
viduals were studied for patterns of activity and rest, including sev-
eral sleep parameters derived from actigraphy, as well as for changes
in affective and behavioural abilities derived from observational rat-
ings of the staff. The presentation includes data collected at three
time points during the year over 3 weeks each: before installation in
spring (April), and again after installation in summer (July) and in win-
ter (November). The repeated measurement design has the potential
to estimate the variability and trends within each session to evaluate
the sustainability within and between sessions. Observational ratings
of staff showed an improved Quality of Life and ratings on hallucina-
tions and delusions were lower after changing the lighting. In terms
of number of naps during the day no significant change occurred.
No shifts towards timing of morning awakening, no worsening in
sleep fragmentation and no decrease in sleep efficiency was found.
The spread of habitual get-up time became smaller and this was sus-
tained. Overall, high inter-individual variability in time patterns
revealed small positive changes and improvements were seen in

observational ratings.

Disclosure: Nothing to disclose.
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ELECTROPHYSIOLOGY OF SLEEP

0058 | Sharpening the paradox of REM sleep:
cortical oscillations, synchronization and
topographical aspects during phasic and tonic
REM microstates

P. Simor!; G. van der Wijk?; F. Gombos?; I. Kovacs®

lDepartment of Affective Psychology, Eétvds Lordnd University,
2Cognitive Science Department, Budapest University of Technology and
Economics, *Department of General Psychology, Pdzmdny Péter
Catholic University, Budapest, Hungary

Objectives/Instruction: Rapid Eye Movement (REM) sleep is
viewed as a homogeneous state characterized by high cortical
activity, low muscle tone, and the occurrence of eye movements.
REM sleep is composed of two markedly different neural states,
termed as phasic and tonic microstates. These states differ in
awakening thresholds, sensory processing, oscillatory activity, and
cortical synchronization. Previous findings indicate that the tonic
state is characterized by synchronized alpha and beta oscillatory
activity resembling resting wakefulness, whereas the phasic state
exhibits increased gamma power arising from more local networks.
These findings however, are based on low density EEG, therefore,
our aim was to explore phasic and tonic REM states using
high density EEG, and to examine the topographical aspects and
global synchronization of cortical oscillations during these micro-

states.

Methods: We analyzed the EEG data of healthy, young adults
(N = 18) that spent an undisturbed second night in our laboratory.
Segments of phasic and tonic REM were selected based on the pres-
ence or absence of eye movements, respectively. Independent Com-
ponent Analyses and surface Laplacian transformation were applied
to attenuate the confounding effects of artefacts, volume conduc-
tion, common reference, and microsaccades. We calculated the aver-
age spectral power and the global field synchronization within a
frequency range between 2 and 48 Hz for phasic and tonic REM
periods.

Results: Tonic periods were characterized by increased central
high-alpha (p < 0.01) and frontocentral beta (p < 0.001) power,
whereas phasic periods showed globally increased gamma activity.
Interestingly, the phasic state was characterized by relatively higher
global synchronization in the delta (p < 0.001) and theta (p < 0.001)
ranges, while global beta synchronization was prominent (p < 0.001)
during the tonic state. Global synchronization in the gamma range
was not statistically different across phasic and tonic states.

Conclusions: Phasic and tonic REM states are different in terms of
oscillatory activity and cortical synchronization. Widespread and syn-
chronized activity in high alpha and fast frequency beta oscillations
during tonic REM might reflect the reinstated activity of frontopari-
etal attentional networks. Increased, but globally desynchronized
oscillations indicate  sensorimotor  activity,

gamma might

superimposed on synchronized low frequency oscillations that mini-

mize external processing during phasic sates.

Disclosure: Nothing to disclose.

0059 | Bidirectional interactions between slow
waves and synaptic plasticity

M.C. Kahn?; A. Langfelder?; P. Antonoudiou®; Y. Huang?;
M. LohseI; L. Upton®; V. Vyazovskiy*?; E. Mann®*

IDepartment of Physiology, Anatomy and Genetics, University of
Oxford, 2Nuffield Department of Clinical Neurosciences, University of
Oxford/Sleep & Circadian Neuroscience Institute, *Oxford lon Channel
Initiative, University of Oxford, Oxford, United Kingdom

Objectives/Introduction: Sleep has been proposed to serve a key
function in reducing the net strength of synaptic connections in the
brain, and thereby relieve sleep pressure. Sleep pressure is com-
monly quantified as slow wave activity (SWA), the signal power in
the range of 0.5-4 Hz. Importantly, SWA is enhanced in a local and
use-dependent fashion and dissipates across the course of sleep.
While considerable evidence supports the occurrence of net synaptic
weakening during sleep, it is unknown whether this is necessary
and/or sufficient for the modulation of SWA. This is, in part, because
the mechanisms of synaptic weakening during sleep remain unclear.
We and others have recently shown that cortical slow oscillations
can induce synaptic weakening. Here, we explore whether slow
wave-induced synaptic weakening is sufficient to induce local
changes in SWA.

Methods: We recorded the local field potential (LFP) and multi-unit
activity (MUA) in the barrel cortex of anesthetised mice using an
eight by eight channel array. We quantified responses to whisker
deflections and assessed SWA in part of the interstimulus interval.
Following a forty-minute baseline, we paired whisker deflections
with either the UP-phase or DOWN-phase of the cortical slow oscil-
lation, analogous to the plasticity protocol we used in our previous
work. Subsequently, we continued monitoring whisker-evoked
responses for sixty minutes.

Results: Pairing whisker deflections with UP but not DOWN states
led to a lasting decrease in the whisker-evoked response both in the
LFP and the MUA (p < 0.05 for time*group; mixed ANOVA, n =6
per group). Concurrently with plasticity in the sensory response,
there was a significant decrease in slow wave activity (p < 0.05 for
time*group; mixed ANOVA, n = 6 per group). This decrease was not
equal across all channels but was local and dependent on the extent
of plasticity in a given channel.

Conclusions: We confirm that cortical UP states can facilitate
synaptic weakening in vivo and find that synaptic weakening can
locally reduce cortical slow wave activity in a dose-dependent man-
ner. To our knowledge, this is the first experimental test of this
important prediction of the synaptic homeostasis hypothesis of
sleep.

Disclosure: Nothing to disclose.
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0060 | Orexin-independent decreases in sleep
propensity mark the onset of spontaneous
torpor bouts in calorically-restricted mice

G. Zoccolit; S. Alvente®; R. Amici®; S. Bastianini®;

C. Berteotti'; M. Cerri’; V. Lo Martire®; A. Silvani®;

S. Swoap?; A. Vallit

1Department of Biomedical and Neuromotor Sciences, University of

Bologna, Bologna, Italy, 2Bronfman Science Center, Williams College,
Williamstown, MA, United States

Objectives/Introduction: In conditions of reduced food intake
and ambient temperature, mice enter into torpor, a state of beha-
vioural quiescence and controlled body temperature reduction. Sleep
also entails quiescence and temperature reduction. Orexin neuropep-
tides control sleep, body temperature, and food intake. However, it
is still unclear whether orexins mediate the relationship between tor-
por and sleep in mice. Here, we investigated whether

i) sleep alterations mark the onset of torpor in mice

i) these alterations are orexin-dependent.
Methods: female orexin knock-out mice (n = 6) and congenic wild-
type controls (C57BIé/J, n = 5) were implanted with a thermistor to
measure brain cortical temperature, a telemetric transducer
(TA11PA-C10, DSI) to measure arterial pressure, and electrodes to
record the electroencephalogram (EEG) and the neck muscle elec-
tromyogram (EMG). After recovery, signals were recorded together
with oxygen consumption rate (VO,, indirect calorimetry) in freely-
behaving mice calorically-restricted and exposed to a 20°C ambient
temperature. Sleep was scored manually on 4-s epochs based on
EEG and EMG signals. Slow-wave activity (SWA) in non-rapid-eye-
movement (non-REM) sleep was computed based on EEG spectral
power at 0.5-4 Hz. Torpor onset was defined as the 20-min window
centred on the start of a monotonic decrease in brain temperature
>5°C. Baseline values were computed as averages over a 20-min
window ending 30 min before torpor onset. Torpor onset was com-
pared with baseline in orexin knock-out and wild-type mice employ-
ing analysis of variance (ANOVA) with significance at p < 0.05.
Results: compared with baseline, torpor onset entailed more time
in wakefulness, higher EMG tone and VO,, less time in non-REM
and REM sleep, and lower SWA in non-REM sleep (p < 0.05 for all).
None of these effects showed a significant interaction with orexin
deficiency (p > 0.16).
Conclusions: Data suggest that an orexin-independent decrease in
sleep propensity marks the onset of spontaneous torpor bouts in
mice. The resulting increase in VO, may play a role in triggering tor-
por. Better knowledge of mouse torpor may help in developing syn-
thetic torpor-like states to address problems of targeted temperature
management and long-term space flight in humans.

Disclosure: Nothing to disclose.
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0061 | Electrophysiological correlates of sleep
and wakefulness in Aplysia californica

A. Vorster?: N. Niethardt®; H. Chiel%; J. Born®®

IMed. Psychology and Behav. Neurobiol, University of Tiibingen,
?International Max Planck Research School (IMPRS) at the University of
Tiibingen, Graduate Training Centre of Neuroscience (GTC), SMed.
Psychology and Behavioral Neurobiology, University of Tiibingen,
Tiibingen, Germany, *Department of Biology, Case Western Reserve
University, Cleveland, OH, United States, >Center for Integrative
Neuroscience CIN, University of Tiibingen, Tiibingen, Germany

Objectives/Introduction: Sleep in invertebrates resembles mam-
malian sleep as it is characterized by a heightened arousal threshold
and a homeostatic sleep rebound after sleep deprivation. A long
standing question is whether electrophysiological signatures of sleep
and wakefulness can be found in invertebrates and whether these
signatures relate to those seen in mammals. Characterizing neuronal
activity during sleep in invertebrates might thus help to elucidate the
mechanisms of sleep and also shed light into putative functions of
sleep, like the processing and consolidation of memory during sleep.
Here we studied the mollusk Aplysia that served as a pioneer model
for invertebrate electrophysiology equipped with only 20.000 neu-
rons, distributed in five pairs of ganglia. This allowed us to record
the crosstalk between these neuronal nodes during wakefulness and
sleep.

Methods: Aplysia californica (N = 10) were used for in vivo elec-
trophysiological recording for up to 72 hr. We implanted up to six
pairs of differential electrodes and recorded from the following gan-
glia connectives: Cerebro-Buccal Connective, Cerebro-Pedal Connec-
tive, Cerebro-Pleural Connective and Pleural-Abdominal Connective.
Results: Our analysis focused on the oscillatory nature of neuronal
activity that is typically used to discriminate sleep and wake states
in the mammalian brain.During sleep episodes we detected an oscil-
lation in neuronal activity in the range of 0.2-0.5 Hz.

Conclusions: We found electrophysiological correlates of sleep
and wake states in the invertebrate Aplysia californica that may help
to elucidate the evolutionary basis of sleep.

Disclosure: Nothing to disclose.

0062 | Intranasal leptin treats sleep disordered
breathing in obese mice

V.Y. Polotsky; S. Berger; H. Pho; T. Fleury Curado;

A. Schwartz

Johns Hopkins University School of Medicine, Baltimore, MD, United
States

Obijectives/Instruction: Sleep-Disordered Breathing (SDB) is char-
acterized by recurrent upper airway obstruction and/or hypoventila-
tion during sleep. Leptin acts in the brain to regulate energy balance
and stimulate breathing. Obesity in humans and mice is associated

with leptin resistance, due to limited blood-brain barrier (BBB)
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permeability. We hypothesized that intranasal (IN) leptin will over-
come leptin resistance in mice with diet-induced obesity (DIO) at the
BBB level and treat SDB acting at specific central nervous system
sites.

Methods: Male C57BL/6J DIO mice, 26 weeks of age, 45.5 + 0.9 g
of weight, were treated with a single dose of IN (n = 9) or intraperi-
toneal (IP, n = 8) leptin at 0.4 mg/kg in 1% bovine serum albumin
(BSA) versus vehicle (BSA only) followed by polysomnography using
barometric plethysmography. Upper airway obstruction was detected
based on inspiratory flow limitation (IFL) defined as a plateau in mid-
inspiratory flow. Minute ventilation (Vg) was normalized per body
weight. Effective delivery of leptin to the brain was confirmed by
immunofluorescence of phosphorylated STAT3 (pSTAT3), a transcrip-
tion factor activated by leptin signalling.

Results: Leptin administered by both routes did not affect the per-
centage of IFL, which was detected in 11.1 £ 2.8% of breaths in
NREM sleep and 32.0 + 3.3% of breaths in REM sleep. IN leptin
increased Vg in non-REM sleep (from 0.74 + 0.08 ml/g/min to
0.91 £ 0.10 ml/g/min, p < 0.01) and in REM sleep (from 0.69 + 0.07
to 1.0 + 0.09 ml/g/min, respectively, p < 0.01). In contrast, IP leptin
had no effect on breathing. IN leptin did not raise plasma leptin,
whereas IP leptin increased plasma leptin from 48.7 + 8.5 ng/ml to a
peak of 374 + 53 ng/ml (p < 0.01) 1 hr after treatment. IN leptin
activated the pSTAT3 in the hypothalamus and respiratory nuclei of
medulla, including the nucleus of the solitary tract and the ventral
respiratory group. pSTAT3 was not observed after vehicle treatment
or after IP leptin administration.

Conclusions: Similar to humans, DIO in mice is associated with
SDB. Leptin did not affect upper airway obstruction. IP leptin did
not affect breathing, despite high plasma concentrations. IN leptin
bypassed the BBB and acted as a potent respiratory stimulant.
Disclosure: Nothing to disclose.

SLEEP PROBLEMS IN EARLY CHILDHOOD -
PERSPECTIVES INTO EPIDEMIOLOGY AND
TREATMENT

63 | Disturbed sleep during early infancy:
findings from the CHILD-SLEEP cohort

E.J. Paavonen?; I. Morales-Munoz*; A. Kylliinen®;

B el LA T . .
P. Polkki%; T. Porkka-Heiskanen®; T. Paunio®; O. Saarenpas-
Heikkilz®

INational Institute of Health and Welfare, 2University of Helsinki and
Helsinki University Central Hospital, Helsinki, 3University of Tampere,
Tampere, 4University of Eastern Finland, Kuopio, > University of Helsinki,
Helsinki, Finland

Obijective: Sleeping problems are reported to be common in early
childhood, but only a few longitudinal studies describe the develop-

ment of sleep quality in early childhood. In this study, we studied

the prevalence of infant sleeping problems as reported by the par-
ents.

Methods: Altogether 1667 families from Pirkanmaa Hospital Dis-
trict, Finland, participated in the CHILD-SLEEP birth cohort study.
The data collection started during pregnancy approximately at 32nd
week and infant sleep quality was measured at the ages of three,
eight, 18 and 24 months. We studied sleep quality and quantity as
well as development of circadian rhythm. In addition, we aimed to
recognize some environmental factors related to persistence of
sleeping difficulties in early childhood (e.g. gender, family structure).
Results: Average sleep duration was 14.1 hr (Standard deviation,
SD 2.1) at the age of 3 months, 13.3 hr (SD 1.0) at 8 months,
12.3 hr (SD 0.9) at 18 months and 11.9 hr (SD 0.9) at 24 months.
Proportion of daytime sleep decreased from 34.6% (SD 4.3) at the
age of 3 months to 25.7% (SD 5.0) at 8 months, 16.9% (SD 3.0) at
18 months and 15.7% (SD 3.2) at 24 months. At these four mea-
surement points, prolonged sleep onset latency (>30 min) was
reported in 24.9%, 9.7%, 9.9% and 18.3% of the infants while fre-
quent night wakings (>3) decreased clearly during the follow up (the
prevalence being 18.4%, 14.1%, 10.0% and 5.3% at 3, 8, 18 and
24 months, respectively). Approximately 20% of infants had persis-
tent difficulties in self-soothing. Overall, mild, moderate or severe
sleeping problems were reported by 22.5%, 39.8%, 24.8% and
21.9% of the parents. We also evaluated gender differences and fac-
tors related to persistence of sleeping difficulties.

Conclusion: Infant sleep quality is highly variable in early childhood
and many sleeping difficulties are highly prevalent and persistent in
early childhood. Many of them may warrant treatment in clinical set-
tings.

Disclosure: Nothing to disclose.

64 | Developmental trajectories of sleep
problems in toddlers and later emotional and
behavioral problems

B. Sivertsen®??%; A.G. Harvey*: T. Reichborn-Kjennerud®;
E. Ystroms; M. Hysing6

IDivision of Mental and Physical Health, Norwegian Institute of Public
Health, Bergen, 2Department of Mental Health, Norwegian University of
Science and Technology, Trondheim, 3Department of Research and
Innovation, Helse-Fonna HF, Haugesund, Norway, 4Department of
Psychology, University of California, Berkeley, CA, United States,
°Division of Mental and Physical Health, Norwegian Institute of Public
Health, Oslo, ®Department of Psychosocial Science, University of
Bergen, Bergen, Norway

Introduction: Sleep and depression are interlinked throughout the
lifespan, nut very few studies have examined the directionality of
the sleep-depression link in children.

Objective and aim: To examine the bidirectional association
between sleep problems and internalizing problems/depressive symp-

toms in toddlers and children aged 1.5 and 8 years.
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Methods: A large population-based longitudinal study was con-
ducted in January 2018 using data from the Norwegian Mother and
Child Cohort Study conducted at the Norwegian Institute of Public
Health from October 1999 to July 2009. A total of 28,725 children
were included. Sleep duration, nocturnal awakenings, and internaliz-
ing problems (1.5 years) was provided by the mothers. Internalizing
problems were measured with items from the Child Behavior Check-
list and operationalized according to recommended clinical cutoffs,
corresponding to T scores of greater than 65 (93rd percentile). Infor-
mation on sleep duration and depressive symptoms at 8 years was
provided by the mothers. Symptoms of depression were assessed
using the short version of the Mood and Feelings Questionnaire
(SMFQ). Risk ratios (RRs) were calculated using negative binomial
regression.

Results: After accounting for previous internalizing problems, short
sleep duration (<10 hr) and frequent (>3) nightly awakenings at
1.5 years predicted the development of depressive symptoms at
8 years of age (RR = 1.41; 95% confidence interval [CI] 1.15-1.72,
and RR = 1.36; 95% Cl 1.15-1.62, respectively). Also, internalizing
problems at 1.5 years predicted onset of later short sleep duration
(RR = 1.72, 95% Cl 1.13-2.59) after accounting for early sleep prob-
lems.

Conclusions: This study demonstrated a bidirectional association
between sleep and depressive symptoms from toddlerhood to later
in childhood. Intervention studies are needed to examine whether
targeting either of these problems at this early age may prevent
onset of the other.

Disclosure: Nothing to disclose.

65 | Clinically oriented subtyping of chronic
insomnia of childhood

O. Brunil; S. Sette!; M. Angriman?; E. Baumgartner®;
L. Selvaggini®; C. Belli; R. Ferri®

1Department Developmental and Social Psychology, Sapienza Universita
di Roma, Rome, 2Department of Pediatrics, Child Neurology and
Neurorehabilitation Unit, Hospital of Bolzano, Bolzano, 35Ieep Research
Centre, Department of Neurology I.C, Qasi Institute, Troina, Italy

Introduction: Subtypes of insomnia have been proposed in the
major classification systems; however, the reliability and validity of
the different nosological entities included was so poor that they did
not improve diagnostic accuracy suggesting that alternate diagnostic
paradigms for insomnia classification should be considered.
Objectives and aims: Our aim was to identify different figures of
chronic insomnia of childhood, based on the common descriptors
used by parents and on the clinical pictures (nocturnal awakenings,
difficulty in falling asleep, nocturnal restlessness, early morning
awakenings).

Methods: A structured parent interview was conducted in 338
children (mean age 21.29, SD 10.56) referred by pediatricians
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because of insomnia resistant to behavioral approaches and common
drug treatments. A latent class analysis (LCA) was run to identify
profiles of insomnia. We then associated the profiles derived from
the LCA to the history of the child and to the family sleep-related
history. Analysis of variance and the chi-square test were used to
examine differences between profiles.

Results: A three-class model was built by LCA: 17% (n = 58) of
children constituted the first class characterized by difficulties in fall-
ing asleep with restlessness, nocturnal restlessness, and awakenings
during the night; the second class, characterized by early morning
awakenings comprised 21% (n = 71) of children; 62% (n = 209) of
children fell within the third class because of their high frequency of
nocturnal awakenings and difficulties in falling asleep. The first class
reported longer sleep latency and the presence of restless legs syn-
drome and anemia in the family history; depression and/or mood dis-
orders were more frequent in class 2 and allergies and/or food
intolerance were more frequent in class 3.

Conclusions: In this study, we identified three different pheno-
types based on the common presentations of insomnia in children,
based on clinical, personal, and familiar data. These different pheno-
types might underlie different pathophysiological mechanisms and
might help optimizing the assessment and treatment of insomnia in
young children.

Disclosure: Nothing to disclose.

66 | What have we learnt in the last 5 years of
pharmacological treatments for children with
sleep problem?

P. Gringras

Paediatric Sleep, Evelina Children's Hospital, Kings College University,
Kings College London, London, United Kingdom

Even after well conducted sleep behavioural interventions a percent-
age of children will still have significant sleep onset and maintenance
problems. This is particularly relevant to children with neurodevelop-
mental disorders such as autism. Professor Gringras leads the Sleep
Medicine Department at the Evelina London Children's Hospital and
over the last 5 years has led large randomised-controlled trials of
pharmacological and non-pharmacological interventions for children
with neurodevelopmental disorders and sleep problems. He is deter-
mined that we think more about core objective and subjective out-
come data sets, based on consensus between both professionals
parents and their children. He published the MENDS immediate
release melatonin study in 2012 and in 2017 a paper on a novel
Paediatric Prolonged-Release Melatonin with important new out-
comes and a longer follow-up period than any previous study.
Although the evidence is greatest around melatonin there are other
medications that deserve more careful evaluation with more ran-
domised controlled studies and this presentation will touch on future
opportunities.
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Disclosure: | received funding from Neurim for my time as Cl
on the Neurim PR melatonin study. | do not have shares or any
other COI

KEYNOTE LECTURE - CHARALAMBOS P.
KYRIACOU

67 | Molecular analysis of biological clocks:
beyond circadian rhythms

C. Kyriacou

Genetics & Genome Biology, University of Leicester, Leicester, United
Kingdom

The molecular analysis of circadian rhythms has provided a mile-
stone for how genes can determine complex behavioural pheno-
types, underscored by the award of the 2017 Nobel Prize for
Medicine or Physiology to Jeffrey Hall, Michael Rosbash and Mike
Young for their pioneering work on the Drosophila clock. | shall
outline a brief history of the major developments that led to this
remarkable achievement and embroider the margins of the fly story
with some recent findings from my own laboratory. | will then
extend the discussion to the role of the circadian clock and the
canonical clock genes in the determination of other timing-related

phenomena.

Disclosure: Nothing to disclose.
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0068 | Selective tracking of relevant speech
during human sleep

T. Andrillon™?; L. Guillaume®®; M. Koroma?; S. Kouider?

1Monash University, Melbourne, VIC, Australia, ZDepartment of
Cognitive Studies, Ecole Normale Supérieure, Paris, France,
SNeuroscience Center, University of Geneva, Geneva, Switzerland

Objectives/Introduction: Falling asleep leads to a disconnection
that renders organisms vulnerable. Yet, despite the absence of beha-
vioural responses, the brain remains sensitive to external stimuli.
Here, we hypothesised that sleepers enter a ‘standby mode’ in
which they continue to track relevant signals, allowing them to
awake when necessary.

Methods: We used scalp electroencephalography in 24 healthy
participants to reconstruct competing auditory streams in a multi-
talker environment. Participants were exposed to concomitant audi-
tory streams (one in each ear) during wakefulness and daytime naps
(Non-Rapid Eye-Movement sleep). Auditory streams were made of
either  real pseudo-speech. The

speech or meaningless

pseudo-speech was identical to the real speech in terms of basic

sensory properties (same phonemes and prosody as real speech) but
was deprived on any meaning as it was composed of made-up
words.

Results: Real-speech was better reconstructed, from brain activity,
than its pseudo-speech counterpart in 60% of trials in wakefulness
(signed rank test against chance level = 50%; p = 1.02.10™%) and
52% of trials in NREM sleep (stage 2 and 3; p = 2.84.1072). Since
real and pseudo-speech share common phonological properties and
differ only by the presence or absence of meaning, we demonstrate
here that the sleeping brain amplifies meaningful speech compared
to irrelevant signals. However, although sensory encoding remained
constant, attention allocation was transient. It was stronger during
light sleep (stage 2: real-speech>pseudo-speech in 56% of trials) and
vanished during deep sleep (stage 3). The impact of sleep depth
reflected the promotion of attention by K-complexes in light-sleep
and the active suppression of relevant signals by slow-waves in
deep-sleep. Sleep spindles marginally modulated both stimulus
encoding and attentional amplification, putting their role in sensory
decoupling into question.

Conclusions: Thus, attentional mechanisms continue to operate
during sleep, but are strongly modulated by sleep depth and specific
brain rhythms. Our work highlights the role of sleep’s micro-struc-
ture in the filtering and processing of external stimuli during sleep.

Disclosure: Nothing to disclose.

0069 | Maintaining vigilance with limited sleep
opportunity: is it better to consolidate or split
sleep?

J. Lo; X.K. Lee; E. van Rijn; J.L. Ong; J. Gooley; M. Chee

Centre for Cognitive Neuroscience, Duke-NUS Medical School, Outram,
Singapore

Objectives/Instruction: Adolescents are often faced with situa-
tions where they curtail their sleep across multiple school nights.
Here, we examined whether among adolescents exposed to chronic
sleep restriction, sustained attention was less impaired when sleep
was scheduled during one consolidated session, as compared with a
split sleep schedule with a shorter night time segment and a mid-
afternoon nap.

Methods: Participants (age: 15-19 years) underwent two cycles of
sleep restriction (TIB = 6.5 hr per 24-hr period) and recovery (TIB =
9 hr) that simulated sleep opportunities over two school weeks.
During the sleep restriction periods, participants had either a 6.5-hr
TIB at night (consolidated sleep group: n = 29), or a 5-hr nocturnal
TIB plus a 1.5-hr afternoon nap opportunity (split sleep group:
n = 29). Sustained attention was assessed by the number of lapses
in the Psychomotor Vigilance Task (PVT).

Results: During the first cycle of sleep restriction, the split sleep
group had fewer PVT lapses than the consolidated sleep group in

the morning (6 hr before naps; p < 0.003), afternoon (1 hr after



ABSTRACTS

naps; p < 0.02), and evening (4.75 hr after naps; p < 0.04). Conso-
nant with our previous work, vigilance decline was greater in the
second cycle of sleep restriction for both groups (p < 0.03), revealing
carry-over effects from the previous week of sleep loss. The group
difference in vigilance performance favouring the split sleep group
was accentuated in the second week for PVTs taken after nap
opportunities (p < 0.001).

Conclusions: In adolescents with total sleep opportunity limited to
6.5 hr per 24 hr, sustained attention was better maintained with a
split sleep schedule relative to a consolidated nocturnal sleep sched-
ule. These findings raise the possibility that a split sleep schedule
may serve to minimize cumulative negative effects of recurrent sleep
restriction. It should be emphasized, however, that vigilance in the
split sleep group was worse compared with adolescents given 9 hr
of TIB in our prior studies, indicating that the split sleep schedule
did not adequately replace healthy nocturnal sleep.

Disclosure: This work was supported by the National Medical
Research Council, Singapore (NMRC/STaR/0004/2008 and NMRC/
STaR/015/2013), the National Research Foundation, Singapore
(NRF2016_SOL002), and the Far East Organization.

0070 | Effect of total sleep deprivation on the
recall of active avoidance response in rats

T. Oniani; T. Shetekauri; M. Tsaava; N. Khmiadashvili;
T. Charekishvili; N. Oniani

Tengiz Oniani Laboratory of Sleep-Wakefulness Cycle Studies, llia State
University, Thilisi, Georgia

Objectives/Introduction: Kamin's classical experiments, showed
that 1 hr retention interval between learning and relearning sessions
impairs two-way active avoidance response recall (Kamin effect). Our
objective was to examine the effect of total sleep deprivation (TSD)
on Kamin effect and its influence on memory recall of incompletely
learned active avoidance task.

Methods: 80 inbred albino adult laboratory rats, both male and
female, were randomly divided into 3 experimental groups. Learning
task was 25 trials of standard active avoidance procedure, with CS-
US interval of 5s and time interval between trials with 1 min. All
groups were given learning and two relearning sessions of active
avoidance procedure. To measure learning level we counted the
mean number of correct responses in each active avoidance session.
In control group (n = 55) the retention interval between sessions
was O hr. In first (n = 12) and second (nh = 13) exp. groups the reten-
tion intervals between sessions were 1 hr, during which rats were
placed back in their home cages. First exp. group during retention
intervals stayed in home cages without any experimental manipula-
tions while second exp. group underwent TSD, using gentle handling
method.

Results: Control group's first and second relearning session values
(18.2 £ 0.8 and 20.4 + 0.7) was significantly higher than learning
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session value (8.9 £ 0.6; p < 0.001). During 1 hr retention intervals,
animals of the first exp. group slept 20.8 + 6.9 min and
26.1 £ 6.7 min, with sleep onset latency of 35.5 + 6.2 min and
30.2 + 6.7 min, respectively. First and second relearning session val-
ues (13.2 £ 1.0 and 14.2 + 1.6), of this exp. group, was less than
control group's corresponding session values (p < 0.03 and
p < 0.001). When during 1 hr retention interval, animals underwent
1 hr TSD (second exp. group), first and second relearning session
values (18.2 + 0.9 and 21.8 + 0.7) did not differ from control group's
corresponding session values (p < 0.9 and p < 0.4).

Conclusions: Our data indicate that keeping animals in the waking
state during retention intervals interferes with the development of
Kamin effect and promotes the memory consolidation of active
avoidance, while sleep bouts result in the Kamin effect manifestation
and impairment of memory recall in relearning sessions.

Disclosure: Nothing to disclose.

0071 | The sleeping brain not only monitors
the environment, but also detects relevant
information

M. Wislowska'?: C. Blume®? A. Michalak®; N. Weisz"?;
M. Schabus™?

1University of Salzburg, 2Center for Cognitive Neuroscience (CCNS),
Salzburg, Austria

Obijectives/Introduction: During sleep our consciousness fades
away, we become behaviorally unresponsive, and oscillatory activity
of our brain changes entirely. The sleeping brain engages into
“housekeeping” activities, like memory reorganization or removal of
neurotoxic waste. Nevertheless recent research suggests that also
during sleep the brain can process incoming stimuli, especially that
of a potential relevance. “Cocktail party” phenomenon and studies
with unaware participants showed that subject's own name (SON)
has a very strong bottom-up drive, even during states of reduced
consciousness, making it a good candidate for stimulus that could be
processed during sleep. Therefore in the current study we investi-
gated brain responses induced by names during different sleep
stages.

Methods: Twenty-one young (mean age = 25 * 2 years), healthy,
and partially sleep-deprived subjects listened to auditory stimuli,
while their brain activity was simultaneously recorded with EEG and
MEG. After 20 min of wakefulness, participants were given an
opportunity to sleep for 2 hr. During that time all of the subjects
reached N1, 19 subjects reached N2, and 10 subjects reached SWS.
Over the entire course of the experiment participants were pre-
sented with a stream of auditory stimuli that consisted of SON and
other unfamiliar names, which were additionally spoken either by a
close relative/friend or by a stranger. The event-related brain
responses were analyzed by means of oscillatory power of magnetic
fields. Statistical testing was done on clusters of brain activity



34 of 433 Journal of

ABSTRACTS

Sleep ESRSWJ.M

Research

(adjacent in space-time-frequency), with cluster-based permutation
statistics as implemented in FieldTrip software.

Results: During wakefulness, brain responses significantly differed
depending on which type of voice (p = 0.11) and which type of
name (p < 0.001) was presented. Interestingly, after falling asleep,
SON kept inducing stronger oscillatory response than unfamiliar
names, over a similar topography and frequency band as during
wakefulness (N1: p < 001; N2: p = 0.002). During SWS however, it
was the unfamiliar name that induced a stronger oscillatory brain
response than SON (p = 0.016).

Conclusions: The sleeping brain not only continuous to monitor
the environment, but also discerns relevant information. Even though
a complete “shielding” of the environment during sleep seems bene-
ficial, the brain's preserved capacity for processing external stimuli
could have potential relevance for health and even survival.

Disclosure: Nothing to disclose.

0072 | Neural correlates of human cognitive
abilities during sleep: an EEG-fMRI study

Z. Fang'?; L. Ray?3; AM. Owen?; S. Fogel®®*

IUniversity of Ottawa Brain & Mind Research Institute, Ottawa, Brain
& Mind Institute, Western University, London, 3The Royal’s Institute for
Mental Health Research, *School of Psychology, University of Ottawa,
Ottawa, ON, Canada

Obijectives/Introduction: Spindles are one of the only known
electrophysiological oscillations identified as a biological marker of
cognitive abilities typically assessed by intelligence tests. Spindles
are highly correlated to trait-like “Reasoning”, but not “Verbal” abili-
ties. Simultaneous electroencephalography and functional magnetic
resonance imaging (EEG-fMRI) have revealed brain activations which
occur during spindles, including thalami, paralimbic, striatal and
motor cortical areas. Interestingly, these regions are known to sup-
port Reasoning abilities. However, the neural correlates of the rela-
tionship between spindles and cognitive abilities are unknown. EEG-
fMRI was employs to identify, for the first time, the neural activation
patterns time-locked to spindles that are related to cognitive abili-
ties. This will provide insight into the neural basis of the functional
significance of spindles.
Methods: A total of 29 healthy adults (17 females; age = 24 + 3.9)
completed the Cambridge Brain Sciences (CBS) Trials online prior to
the experimental session (21 h00-23 h00) where simultaneous EEG-
fMRI was recorded while subjects slept in the MRI scanner. CBS Tri-
als yields:

(1) a Reasoning subscale (i.e., “fluid intelligence”),

(2) a Verbal subscale (i.e., “crystalized intelligence”), and

(3) a Short Term Memory subscale (STM).
Results:

(1) Similar to previous studies, spindles detected at Cz (11—

16 Hz) in non-rapid eye movement sleep were related to

Reasoning (p = 0.03) but not Verbal (p =0.70) or STM
(b = 0.53) abilities, and

(2) activations time-locked to spindles were observed in the tha-
lamus, bilateral striatum, middle cingulate cortex, and cerebel-
lum (p < 0.05, FWE).

(3) Importantly, Reasoning abilities were correlated with spindle-
related activation in a subset of these regions including the
thalamus, bilateral striatum, medial frontal gyrus, middle cin-
gulate cortex, and precuneus (p < 0.05, FWE). Importantly,
No spindle-related activations were correlated to Verbal abili-
ties or STM.

Conclusions: Our results show for the first time, that brain areas
activated time-locked to spindles, and were related to interindivid-
ual differences in Reasoning but not Verbal, or STM. These results
may help elucidate the physiological mechanisms which support
the function of sleep for the capacity for reasoning. This may ulti-
mately help to understand the significance sleep to a variety of
normal and abnormal cognitive functioning in healthy individuals
and in neurological conditions where spindle activity is abnormal

or deficient.

Disclosure: Nothing to disclose.
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Objectives/Instruction: The hippocampal-neocortical transfer of
memories is supposed to occur during non-REM (NREM) sleep
(Rasch and Born, 2013). Specific brain oscillations or activities, such
as sleep spindles, ripples or slow waves, probably play a key role in
this process.

Some epileptic patients -generally with a medial temporal lobe epi-
lepsy- suffer from a specific impairment of long-term memory con-
solidation, called accelerated long-term forgetting (ALF). In this
impairment, patients perform normally to memory tests with stan-
dard delay of recall or recognition (30 min) but forget more than
controls when tested with one to few weeks delay.

As epileptic activities are activated during NREM sleep, we aimed to
study the effect of epileptic activities on physiological sleep activities
in the hippocampus, such as sleep spindles, and the consequences
on long-term memory consolidation with intracranial EEG recordings.
Methods: We prospectively studied patients with drug-resistant
focal epilepsy hospitalized for a presurgical investigation with stereo-
electroencephalography (SEEG), with at least one electrode localized
in hippocampus.
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Each patient had memory tests 48-72 hr after electrodes implanta-
tion, with immediate and delayed (30 min) recall and recognition,
and a second test 1 week later to test specifically long-term consoli-
dation processes.

We studied spike frequency and spindle frequency on contacts local-
ized in hippocampus during the first cycle of NREM sleep of the
night following the first tests.

Results: We included 13 patients and 13 matched-controls. We
studied spike frequency and spindle frequency during NREM sleep in
20 hippocampi. There was a non-linear negative correlation between
spike frequency and spindle frequency (-0.49, p < 0.05). We found
an accelerated long-term forgetting in our group of patients com-
pared to controls: there was no significant difference between
patients and controls at immediate recall and 30 min-delay recall, but
there was a significant impairment at 1 week-delay (p < 0.05). We
found significant a negative correlation between spike frequency
during sleep and test at 1 week, and between the number of sei-
zures and performance at 1 week.

Conclusions: These results suggest that spike and spindle fre-
quency in hippocampus during NREM sleep play a role in long-term
memory consolidation.

Disclosure: Nothing to disclose.
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Objectives/Introduction: Recently, we have reported that a com-
plex ecological learning task (requiring the simultaneous activation of
several cognitive functions), intensively administered at bedtime,
improves daytime sleep continuity and stability, possibly as a result
of ongoing memory processes®. Here, our aim is to extend these
results to night time sleep in a sample of young adults with subjec-
tive sleep complaints.

Methods: The sleep of 18 subjects (27.9 + 8.0 years), identified as
bad sleepers (PSQI global score <5) was recorded in three experi-
mental conditions: (1) baseline undisturbed sleep (BL); (2) post “ac-
tive-control” sleep (AC), i.e. a sleep episode preceded by a non-
learning control task, (tablet-based, similar to the Psychomotor Vigi-
lance Task); (3) post “training” sleep (TR), preceded by a complex
learning task, i.e. a modified version of the word-game Ruzzle, in
which subjects have 1.5 min to form (by touching an iPad screen) as
many words as possible with the 16 letters available on a 4 x 4 grid.
At morning awakening from TR, subjects were retested at the cogni-
tive task.

Results: Post-training sleep showed significantly decreased fre-
quencies of arousals (F = 3.54, p = 0.04; BL>TR), state transitions
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(F=5.05 p=0.01; BL>TR and AC) and functional uncertainty
(FU) periods (F = 6.24, p = 0.005; BL>TR and AC) as well as sig-
nificantly less time spent in FU periods (F = 5.22, p = 0.01; BL>TR
and AC). Awakening frequency was also reduced in TR relative to
BL (total awakenings: F = 3.1; p = 0.05; BL>TR; short awakenings:
F=3.63, p=0.04; BL>TR and AC). Finally, TR showed an
increase in the number and mean duration of NREM-REM cycles
(respectively F =9.25 p=0.001; TR>BL and AC; F =599,
p = 0.006; TR>BL and AC), and longer time spent in cycles
(F=9.84, p < 0.001; TR>BL and AC). In TR, retest score at awak-
ening was significantly higher than pre-sleep score (t = 5.048,
p < 0.001).
Conclusions: In our sample of bad sleepers, night sleep in TR was
notably more continuous, stable and organized than baseline sleep,
confirming previous results obtained on a daytime nap™.
These findings challenge the assumption that pre-sleep cognitive
activity impairs sleep quality and suggest to further explore cognitive
training as a strategy to improve sleep in sleep-disordered individu-
als.

References: 1. Arzilli C. et al. Behav Sleep Med (2018) 25:1-9.
Disclosure: Nothing to disclose.

REM SLEEP FRAGMENTATION AND
EMOTIONAL DYSREGULATION: EVIDENCE
FOR A NEW MECHANISM LINKING SLEEP
AND AFFECT?
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Introduction: Insomnia disorder (ID) is the second-most common
mental disorder. A prominent characteristic is fragmented REM
sleep. Given the role of REM sleep in the adaptation of emotional
memories, restless REM sleep might perturb specifically the over-
night dissipation of emotional distress and underlying functional

reorganization of em