EClinicalMedicine 37 (2021) 100934

EClinicalMedicine

Contents lists available at ScienceDirect

EClinicalMedicine

journal homepage: https://www.journals.elsevier.com/eclinicalmedicine

Research paper

Seizure likelihood varies with day-to-day variations in sleep duration in
patients with refractory focal epilepsy: A longitudinal
electroencephalography investigation

Katrina L. Dell**, Daniel E. Payne®”, Vaclav Kremen®¢, Matias I. Maturana®®, Vaclav Gerla®,
Petr Nejedly®, Gregory A. Worrell‘, Lhotska Lenka, Filip Mivalt, Raymond C. Boston®"/,
Benjamin H. Brinkmann®, Wendyl D’Souza®, Anthony N. Burkitt®, David B. Graydenb,

Levin Kuhlmann®#, Dean R. Freestone®, Mark J. Cook*

2 Department of Medicine, St. Vincent’s Hospital, University of Melbourne, Level 4, 29 Regent Street, Fitzroy, Victoria 3065, Australia
b Department of Biomedical Engineering, University of Melbourne, Melbourne, Victoria, Australia

¢ Department of Neurology, Mayo Clinic, Rochester, United States

d Czech Institute of Informatics, Robotics, and Cybernetics, Czech Technical University in Prague, Prague, Czech Republic

€ Seer Medical, Melbourne, Victoria, Australia

f Department of Clinical Studies - NBC, University of Pennsylvania, School of Veterinary Medicine, Kennett Square, PA, United States
& Department of Data Science and Al, Faculty of Information and Technology, Monash University, Clayton, Victoria, Australia

ARTICLE INFO ABSTRACT
Arficlff History: Background: While the effects of prolonged sleep deprivation (>24 h) on seizure occurrence has been thor-
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on seizure probability. A better understanding of the interaction between sleep and seizures may help to
improve seizure management.

Methods: To explore how sleep and epileptic seizures are associated, we analysed continuous intracranial
electroencephalography (EEG) recordings collected from 10 patients with refractory focal epilepsy undergo-

g:)}i/l‘:p())srjs. ing ordinary life activities between 2010 and 2012 from three clinical centres (Austin Health, The Royal Mel-
Seizures bourne Hospital, and St Vincent’s Hospital of the Melbourne University Epilepsy Group). A total of 4340 days
Convulsions of sleep-wake data were analysed (average 434 days per patient). EEG data were sleep scored using a semi-
Sleep automated machine learning approach into wake, stages one, two, and three non-rapid eye movement sleep,
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and rapid eye movement sleep categories.
Findings: Seizure probability changes with day-to-day variations in sleep duration. Logistic regression models
revealed that an increase in sleep duration, by 1.66 + 0.-52 h, lowered the odds of seizure by 27% in the following
48 h. Following a seizure, patients slept for longer durations and if a seizure occurred during sleep, then sleep
quality was also reduced with increased time spent aroused from sleep and reduced rapid eye movement sleep.
Interpretation: Our results suggest that day-to-day deviations from regular sleep duration correlates with
changes in seizure probability. Sleeping longer, by 1-66 £ 0-52 h, may offer protective effects for patients
with refractory focal epilepsy, reducing seizure risk. Furthermore, the occurrence of a seizure may disrupt
sleep patterns by elongating sleep and, if the seizure occurs during sleep, reducing its quality.
Funding: This research was supported by Australian National Health and Medical Research Council Project
Grant 1130468, US National Institutes of Health Grant RO1 NS09288203, Czech Technical University in
Prague Grant OHK4-026/21 and Epilepsy Foundation of America Innovation Institute, My Seizure Gauge.

© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)

1. Introduction

can greatly influence the risk of a seizure [2]. In turn, the occurrence
and treatment of seizures can disrupt normal sleep patterns [3-5].

Sleep and epileptic seizures share a complex and bidirectional Understanding the complexities of this relationship is an important
relationship [1]. Deviations from normal sleep duration and quality step toward improving seizure management.

* Corresponding author.
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While it is generally accepted that total sleep deprivation for peri-
ods of 24 h or longer can lead to seizures, even in individuals that do
not have epilepsy [6,7], the role of partial sleep deprivation in
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ZXO0Awo:

O Unvog Kol oL ETUANTITIKEG KpLoelg potpadoviat pa apdidpopn kat mMoAUTAOKN
oxéon. Eav Kal To yeyovog OTL | aOooTEPNON TOU UTMVOU yLol TTIEPLOCOTEPEC MO
24wpeg Unmopel va MUPoSOTROEL ETUANTITIKA Kpion o€ acBeveic pe emAndia sivon
KOLVA AMOSEKTO, 0 POAOG TNV LEPLKAG OTEPNONG UTIVOU TIALPAHEVEL ALPIAEYOUEVOG.
Eniong, MePLOPLOUEVEG HEAETEG UTIAPYXOUV yla TNV SLdpKela, T otadia KoL thv
ToLOTNTA TOU UMVOU OE ATOMA HE EMANYPia Kot TNV ATLOAOYLKH CUOXETLON OLUTWV
otnv epdavion tng emAnyiag.

Ztnv napovoa peAétn cuunepiAndOnkav 10 acOeveig anod 3 Kévipa, Pe avOEKTIKA
eotiakn emAnyioa oTOUG OmMOloUG E£ywve QVAAUON OUVEXOUG €EVOOKPAVIOU
nAektpoeykeparoypadnpatog (HEF) ywa ~1,5 €to¢. Na mpwin ¢opd otnv
BLBAoypadia éywve avaluon HET yla 1000 XPOVIKO SLACTNHA HE OTOXO TNV MEAETH
TNG CUCXETLONG TOU UTtvou Kot TnG emtAnyiag otnv ouvOn kabnuepvotnta twv
aofevwy, He onuavtiky avakaAuyn va anoteAel ott n mbavotnta epdaviong
EMANMTIKAG KPplong o€ autoug toug aobeveig, petaBarAetal pe tig aAAayEg otnv
SLApKELA TOU UTIVOU OMO HEPA OE MEPQA, ME TNV alnon T SLapKeLag UMTVOU KaTa
1.6610,52h va pewwvel tqav mBavotnta espdaviong sruAngiog kotd 27% TG
enopeveg 48 wpec. MapaAAnAa SiamiotwOnKe OTL LETA AMO TNV Kpion auavetal n
SLapKeLa UTIVOU, EVW OV QLUTH) YLVEL KOTA TNV SLAPKELA TOU UTIVOU SLATAPACOEL TRV
noLoTNTA Tou. Napd TouG MEPLOPLOMOUG TN, Elval pLa peAéTn nou pwtilel Sitadopeg
MTUXEG aUTAG TNG Waitepng opddag acBevwv, kabwe Kal tng AUECNG Ko
apdidpoung oxéong tng emAnyiog Ko Tou UMvou.

Erttdoyn apBpou-ZxoAiacpog: ABavaociou NikoAaog
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Oxygen Therapy in Sleep-Disordered
Breathing

Salam Zeineddine, MD, James A. Rowley, MD, and Susmita Chowdhuri, MD

Sleep-disordered breathing (SDB) is highly prevalent in adults and leads to significant cardio-
vascular and neurologic sequelae. Intermittent hypoxia during sleep is a direct consequence of
SDB. Administration of nocturnal supplemental oxygen (NSO) has been used as a therapeutic
alternative to positive airway pressure (PAP) in SDB. NSO significantly improves oxygen
saturation in OSA but is inferior to PAP in terms of reducing apnea severity and may prolong the
duration of obstructive apneas. The effect of NSO on daytime sleepiness remains unclear, but
NSO may improve physical function-related quality of life in OSA. Its effects on BP reduction
remain inconclusive. The effects of NSO vs PAP in OSA with comorbid COPD (overlap syndrome)
are unknown. NSO is effective in reducing central sleep apnea related to congestive heart
failure; however, its impact on mortality and cardiovascular clinical outcomes are being
investigated in an ongoing clinical trial. In conclusion, studies are inconclusive or limited
regarding clinical outcomes with oxygen therapy compared with sham or PAP therapy in pa-
tients with OSA and overlap syndrome. Oxygen does mitigate central sleep apnea. This review
examines the crucial knowledge gaps and suggests future research priorities to clarify the ef-
fects of optimal dose and duration of NSO, alone or in combination with PAP, on cardiovascular,

sleep, and cognitive outcomes. CHEST 2021; 160(2):701-717

KEY WORDS: central sleep apnea; heart failure; OSA; overlap syndrome; supplemental oxygen

Sleep-disordered breathing (SDB) is a
prevalent condition characterized by
repetitive episodic sleep-related respiratory
events and intermittent hypoxia (IH),

apnea index, these indexes do not completely
capture the mechanistic pathophysiology
underlying the negative sequelae of SDB."”
Rather, the cardiometabolic and
encompassing both OSA and central sleep
apnea (CSA). Although the severity of SDB is
routinely measured by using the apnea-

neurocognitive sequelae may be mediated by
the depth and frequency of oxygen
desaturations during episodes of repetitive

hypopnea index (AHI) and/or the central apneas during sleep.”” By serving the dual

ABBREVIATIONS: AHI = apnea-hypopnea index; ASV = adaptive Care and Sleep Medicine (S. Zeineddine, J. A. Rowley, and S.

servo-ventilation; CHF = congestive heart failure; CSA = central sleep
apnea; CSR = Cheyne-Stokes respiration; ESS = Epworth Sleepiness
Scale; HOT = home oxygen therapy; IH = intermittent hypoxia;
LVEF = left ventricular ejection fraction; NSO = nocturnal supple-
mental oxygen; ODI = oxygen desaturation index; OVS = overlap
syndrome; PAP = positive airway pressure; QOL = quality of life;
RCT = randomized controlled trial; SDB = sleep-disordered breathing;
SMD = standard mean deviation; Spo, = oxygen saturation by pulse
oximetry
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ZXO0Awo:

Auto 10 GpOpo avaockomnong avaAUEL Ta UTTAPXOVIA EUPHUOTO MO HEAETEC
OXETKA ME TN XPrion tng o§uyovobepaneiag otig StatapayxEG avanvong otov UMVo
KOl EVIOTIIEL EPWTAMATA TIOU €V £XOUV OKOMN anavtnOeL.

H xprion vuktepvAg o§uyovoBepaneioag BeATiwvel Tnv unouyovatpia o acBeveig
ME amodPOKTILK UNVIKA Amvola, XWwpPLG va UIMOPEL va UNMIOKATAOTAOEL Th XPron
CPAP, MELWVEL TOV OPLOUO TWV KEVIPLKWVY OMVOLWV OTNV KEVIPLKN AMVOLAL ME
avanvonl Cheyne-stokes,evw £xetL SeixBel pkpO amotéAsopa otn Heiwon TG
apTNPLAKAG TIiEoNG Kal TNV nuepnola unvnAia. Mapapévouv, OUWG, EPWTANATO
TIOU TPEMEL va amavtnOouv pe VEEG UEAETEG, OMWG N ENiSpaAON TNG VUXTEPLVNG
o§uyovoBepaneiag otov Kapdlayyelako Kivéuvo kat tn Bvnrotnta, Kabwe Kat n
KATaAANAOTEPN OUYKEVTPWON, N SLAPKELD XOPRYNoNG, TO KAWVIKO amotéAsopa, n
aodaAeLa KoL To KOOTOG, ME 1 XWPLG Tautoxpovn xpron CPAP.

Eruidoyn apBpou — ZxoAlaopnog: ABnva BAdayou
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Randomized Controlled Trial of
Solriamfetol for Excessive Daytime
Sleepiness in OSA

An Analysis of Subgroups Adherent or Nonadherent to OSA Treatment

‘ ") Check for updates

Paula K. Schweitzer, PhD, Geert Mayer, MD, Russell Rosenberg, PhD, Atul Malhotra, MD, Gary K. Zammit, PhD,  —
Mark Gotfried, MD, Patricia Chandler, MD, Michelle Baladi, PhD,; and Kingman P. Strohl, MD Al

BACKGROUND: Solriamfetol, a dopamine-norepinephrine reuptake inhibitor, is approved in
the United States to improve wakefulness in adults with excessive daytime sleepiness (EDS)
associated with OSA (37.5-150 mg/d).

RESEARCH QUESTION: Does solriamfetol have differential effects on EDS based on adherence
to primary OSA therapy and does solriamfetol affect primary OSA therapy use?

STUDY DESIGN AND METHODS: Participants were randomized to 12 weeks of placebo or sol-
riamfetol 37.5, 75, 150, or 300 mg/d (stratified by primary OSA therapy adherence). Coprimary
end points were week 12 change from baseline in 40-min Maintenance of Wakefulness Test
(MWT) and Epworth Sleepiness Scale (ESS) in the modified intention-to-treat population.
Primary OSA therapy use (hours per night, % nights) and safety were evaluated.

RESULTS: At baseline, 324 participants (70.6%) adhered to OSA therapy (positive airway pressure
use = 4 h/night on = 70% nights, surgical intervention, or oral appliance use on = 70% nights)
and 135 participants (29.4%) did not adhere. Least squares (LS) mean differences from placebo in
MWT sleep latency (minutes) in the 37.5-, 75-, 150-, and 300-mg/d groups among adherent
participants were 4.8 (95% CI, 0.6-9.0), 8.4 (95% CI, 4.3-12.5), 10.2 (95% CI, 6.8-13.6), and 12.5
(95% CI, 9.0-159) and among nonadherent participants were 3.7 (95% CI, -2.0 to 94), 9.9
(95% CI, 4.4-15.4), 11.9 (95% CI, 7.5-16.3), and 13.5 (95% CI, 8.8-18.3). On ESS, LS mean dif-
ferences from placebo in the 37.5-, 75-, 150-, and 300-mg/d groups among adherent participants
were -2.4 (95% CI, 4.2 to -0.5), -1.3 (95% CI, -3.1 to 0.5), -4.2 (95% CI, -5.7 to -2.7), and 4.7
(95% CI, -6.1 to -3.2) and among nonadherent participants were 0.7 (95% CI, -3.5 to 2.1), -2.6
(95% CI, -54 to 0.1), -5.0 (95% CI, -7.2 to -2.9), and -4.6 (95% CI, -7.0 to -2.3). Common
adverse events included headache, nausea, anxiety, decreased appetite, nasopharyngitis, and diar-
rhea. No clinically meaningful changes were seen in primary OSA therapy use with solriamfetol.

INTERPRETATION: Solriamfetol improved EDS in OSA regardless of primary OSA therapy

adherence. Primary OSA therapy use was unaffected with solriamfetol.

TRIAL REGISTRY: ClinicalTrials.gov; No.. NCT02348606; URL: www.clinicaltrials.gov; EU

Clinical Trials Register; No.: EudraCT2014-005514-31; URL: www.clinicaltrialsregister.eu
CHEST 2021; 160(1):307-318

KEY WORDS: JZP-110; obstructive sleep apnea syndromes; sleep apnea

ABBREVIATIONS: AE = adverse event; EDS = excessive daytime
sleepiness; ESS = Epworth Sleepiness Scale; FOSQ-10 = Functional

AFFILIATIONS: From the Sleep Medicine and Research Center (P. K.
Schweitzer), St. Luke’s Hospital, Chesterfield, MO; Department of

Outcomes of Sleep Questionnaire short version; mITT = modified
intention-to-treat; MWT = Maintenance of Wakefulness Test; PAP =
positive airway pressure; PGI-C = Patient Global Impression of Change

chestjournal.org

Neurology (G. Mayer), the Hephata Klinik, Schwalmstadt, Germany;
NeuroTrials Research and Atlanta School of Sleep Medicine (R.
Rosenberg), Atlanta, GA; Department of Pulmonary, Critical Care and
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ZXO0Awo:

To solriamfetol, avaotoAéag enavanpoocAndng vionapivng- vopemvedpivng, £xet
eykpOel otigc HMNA w¢ ¢appako yia thv UMEPPOAIKA NUEpROLa UmvnAia otnv
Ao POKTLKN UTIVLKN Arvola Ko Tt vapkoAnyia.

21t HeAETN aUTH) EEETACTNKE N AMOTEAEGHATIKOTNTA TOU POAPIAKOU OE ACOEVELG e
ZAAY nou gpdavilav cuppopdpwon otn Baowkn Oepancia (CPAP, ev60OTOUATIKEG
OUOKEUEC) Kal 0 a00eVEIS HE HELWHEVN OUUpOpdwon. AlamiotwOnke BeAtiwon
™G unvnAiag kat otig dUo opadeg acOevwv, evw n xopriynon tou ¢GappAKou
davnke otL dev ennpéaoce tn cuppopdwon otnv apxikn Oepancia.To oNUAVTLKO
o aut tn MeAETn elval OtL £€6e1fe OTL TO OUYKEKPLUEVO PApHaKO Elvat
OMOTEAEOUATIKO OVEEAPTATWG OUMHOPPWONG, EVW TIPONYOUMEVEG HEAETEG
gftalav TNV  anoteAeopatKOTNTA POUPUAKWY OE OUYKEKPLHEVO Eminedo
ocuppopdwons. H xprion tou sorliamfetol d¢aivetar ot eivar xpnown os
UMOAEUMOMEV nUEPROL UNMvhAia moapd T OUMUOpdwon otV  apxikn
OVTLUETWTLON, ) OE MEPLUTTWOELG TTOU TAPA TNV TPOOTIABELX yla LKAVOTIOLNTLKNA
ouppopdwon tou acBevolg, autd Sev eMLTUYXAVETAL Kol SESO0MEVOU OTL £Xouv
amnokAelotel AAAeG atieg urtepBoALKN G NLEPOLAG UTtVALQG.

O anokAELopOG AAAwV attiwv unvnAiag 1.xX. avenapkng UMVoG | VEUPOAOYLKEG R
Puxlatpkég nadroeig xpnlet Ldlaitepng npoocoxne.

Ertidoyn) apBpou — IxoAlaopog: ABnva BAdayxou
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C-reactive Protein and Risk of OSA in
Four US Cohorts

Tianyi Huang, ScD, Matthew Goodman, PhD, Xiaoyu Li, ScD, Scott A. Sands, PhD; Jun Li, PhD, Meir J. Stampfer, MD;
Richa Saxena, PhD; Shelley S. Tworoger, PhD, and Susan Redline, MD

‘ ") Check for updates

BACKGROUND: Individuals with OSA have elevated levels of inflammatory markers, but no
prospective study has examined the role of inflammation in the development of OSA.

RESEARCH QUESTION: Is C-reactive protein (CRP) prospectively associated with risk of
developing OSA?

STUDY DESIGN AND METHODS: We followed 1,882 women from the Nurses’ Health Study
(NHS) (2002-2012), 3,854 women from Nurses’ Health Study II (NHSII) (1995-2013), 3,075
men from the Health Professionals Follow-up Study (HPFS) (1996-2012), and 1,919 women
and men from the Multi-Ethnic Study of Atherosclerosis (MESA) (2000-2012) who did not
have diagnosed OSA at baseline and for whom CRP levels were available. In NHS/NHSII/
HPES, physician-diagnosed OSA was self-reported. In MESA, at-home polysomnography
was performed and OSA was identified as an apnea-hypopnea index = 30. Logistic regression
was used to estimate the OR for OSA risk according to baseline CRP level, adjusted for
multiple inflammation-related factors.

RESULTS: After multivariable adjustment not including BMI, the pooled OR for OSA risk per
doubling of baseline CRP level was 1.24 (95% CI, 1.18-1.30). Additional adjustment for BMI
substantially attenuated the association (pooled OR, 1.07; 95% CI, 1.01-1.12). The fully
adjusted association was consistently stronger in individuals < 55 vs = 55 years of age (P
interaction = .01), in individuals with BMI < 25 vs = 25 kg/m2 (P interaction = .02), and in
pre- vs postmenopausal women (P interaction = .002). CRP was more strongly associated
with risk of OSA associated with excessive daytime sleepiness, high airway collapsibility, and
low arousal threshold (P heterogeneity < .05).

INTERPRETATION: Higher CRP was prospectively associated with increased OSA risk,
particularly among younger individuals, underweight/normal-weight individuals, or pre-
menopausal women. The differential associations by OSA phenotype/endotype suggest
possible mechanisms through which inflammation operates to modulate OSA risk. Given our
reliance on a single CRP level measured a decade before OSA assessment, future studies with
repeated CRP measurements are warranted to confirm these prospective associations.
CHEST 2021; 159(6):2439-2448

KEY WORDS: C-reactive protein; endotypes; inflammation; OSA; risk factors

ABBREVIATIONS: AHI = apnea-hypopnea index; CRP = C-reactive
protein; CV = coefficient of variation; EDS = excessive daytime

AFFILIATIONS: From the Channing Division of Network Medicine
(T. Huang and M. J. Stampfer), Brigham and Women’s Hospital

sleepiness; HPFS = Health Professionals Follow-up Study; MESA =
Multi-Ethnic Study of Atherosclerosis; NHS = Nurses’ Health Study;
NHSII = Nurses’” Health Study II; SNS = sympathetic nervous system

chestjournal.org

and Harvard Medical School, Boston, MA; the Division of Sleep
Medicine (T. Huang, S. A. Sands, and S. Redline), Harvard Medical
School, Boston, MA; the Division of Sleep and Circadian Disorders
(M. Goodman, X. Li, S. A. Sands, R. Saxena, and S. Redline),
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ZXO0Awo:

Ztn pelétn autn £ywve mpoonddeila va anavinbel To epwTnUa €AV AVENUEVES TLUEG
™G CRP cuvééovtal pe auvénpévo Kivéuvo yla peAAovtiky avantuén anodpaKTikig
UMIVIKAG amvolag(kat Kaveméktaon av n ocuotnpatiky ¢Asypovy oto IAAY
nponyeitat tng epdaviong tng vooou). BpéBnke avnpévog kivduvog yia epdavion
Ao POKTLKAG UTIVIKAG AMVOLOG OE ATOMA TIou e§etdotnkav 10-16 xpovia HETA TN
MHETpNon TG avnuévng tiung CRP Kat o Kivéuvog Ntav HeyaAUTEPOG OE VEWTEPEG
nAikieg (<55 e€twv), o€ atopa Me d¢uoodoylkd BMI(<25) KoL O€
TUPOEUUNVOTIOUOLAKEG YUVALIKEG. AUTO TLOavwG e€nyel TNV epdavion anodpakTking
UMIVIKAG amvolag ot aoBeveic mou 8gv £€Xouv TOUG GOUVNOELG TOPAYOVTEG
KwwéUvou(nayvoapkia, HeyaAutepn NAKIOLERUNVOTTAUON OTLS YUVaikeg). Emiong n
ouoXEtion NTav PeyaAUTePn HE TO PALVOTUTO TNG AMOPPOKTLKIG UTIVIKIAG AITVOLOLG
nou ouvodeleTal and unepBoAikiy nuepnota unvnAia.

Erudoyn apBpou — ZxoAlaopnog: ABnva BAdayou
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Auditory Deviance Detection and Involuntary Attention
Allocation in Occupational Burnout - a Follow-up Study

Satu Pakarinen g Jonne Lohilahti, Laura Sokka, Jussi Korpela, Minna Huotilainen, Kiti Mdller,
First published: 20 August 2021 | https://doi.org/10.1111/ejn.15429
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Abstract

Here, we investigated the central auditory processing and attentional control associated
with both recovery and prolongation of occupational burnout. We recorded the event-
related brain potentials N1, P2, MMN and P3a to nine changes in speech sounds and to
three rarely presented emotional (happy, angry and sad) utterances from individuals with
burnout (N=16) and their matched controls (N=12). After the five years follow-up, one
control had acquired burnout, half (N = 8) of the burnout group had recovered, and the
other half (prolonged burnout) still had burnout. The processing of acoustical changes in
speech sounds was mainly intact. Prolongation of the burnout was associated with a
decrease in MMN amplitude and an increase in P3a amplitude for the happy stimulus.
The results suggest that, in the absence of interventions, burnoutis a persistent
condition, associated with alterations of attentional control, that may be amplified with
the prolongation of the condition.

Y10 European Journal of Neuroscience mapouotaletal pa Ghavdikr peAéTn 5etolg
TapakoAoUOnoNg Twv EMUMTWOEWYV TOU £pyactakol cuvdpouou burnout og yvwolaKEG
Aewtoupyleg , OMWCE N epUnVEia AKOUOTIKWV EPEBIOUATWY OUIALAG KOL N KATAVOI TNG
TPOCOXNG , AAAG KOl N CUVALCONUATIKEG AVILOPACELG TWV TOPATNPOULEVWV ATOUWY , LE Kall
XWpi¢ mapepPacelg amokatAoTaonG . AlarmoTtwOnke oAAA KoL TTOCOTIKOTOLONKE ( e
tNAepwVIKEG ouVEVTEDEELC AAAG KOl NAEKTPOPUOLOAOYLKEC Kol PUXOUETPLKEG TIOPOLUETPOUG )
N eNidpaon TNG MOPATETAUEVNG EKBEONC TWV EPYOlOUEVWY OE EPYAOCLOKO OTPEC OE
ouvluaouod pe otépnon Umvou . Mdvo oL poot ard toug epyaldpeEVOU TTIOU
ouMmEPANPONKaV aveéktnoav Tn GUSLOAOYLKH AELTOUPYLIKOTNTA TouG . OL urtdAoutol
CUVEXLOOV VO TIAPOUGLAIOUY CUUTITTWHOTA , KUPLWG KATABALPN , AyXOC KAl N TIOLOTIKO UTIVO
oKOUN Kat yia 3 xpovia . AvtiBeta , 6oot avékopdav mapouciacav uPnAoug Seikteg
£PYOOLAKNG OMOTEAECUATIKOTNTOC. ZUMEPALVETAL WG N KATAOTOON TOU burnout €xet
XOPOAKTAPECG XPOVLOTNTAG KOL aTtalTel TapeUPACELS .

lkiwlomoUAou EvayyeAia , NMveupovoAoyog
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KEYWORDS

e Parkinson disease ® PD ® RBD e Insomnia ® Movement disorders

KEY POINTS

patients.

All categories of sleep disorders are found in patients with Parkinson disease (PD).
Insomnia is the most frequent sleep disorder in PD patients and its frequency increases over time.
Increased daytime sleepiness or involuntary falling asleep frequently have been described in PD

Disturbance of sleep-wake rhythmicity is common in PD.
Rapid eye movement sleep behavior disorder (RBD) is particularly relevant to PD, and an accurate

and safe diagnosis of RBD excluding mimics is mandatory.

INTRODUCTION

Sleep disorders were included in the very first
description of Parkinson disease (PD) by James
Parkinson' and have been mentioned by many
pioneer investigators since the late 1960s.%~"*

Multiple factors contribute to the manifestation
of sleep and wakefulness disturbances in patients
with PD."%:15:16 These range from the motor mani-
festations of the disease itself (eg, nocturnal akine-
sia, intermittent tremor manifestations, and painful
OFF phenomena) to the intrinsic pathophysiology
of the disease (eg, disturbance of motor and
sleep-wake regulating neural circuits and neuro-
transmitters). Other contributing factors also can
affect sleep and circadian rhythmicity as can the
presence of frequent comorbidities; these include
the adverse effects of treatment, genetic suscepti-
bilities, and behavioral consequences of PD and
its treatment.

The sleep disorders seen in patients with PD
include several types of insomnia, multiple and
varying degrees of sleep-related breathing disor-
ders, disorders of daytime hypersomnolence,
circadian rhythm disorders, parasomnias of rapid
eye movement (REM) sleep and non-REM sleep,
and motor disorders of sleep. Although the effect
of PD on sleep and wakefulness has been studied

extensively, a reverse effect of sleep on PD motor
symptoms also exists but has been less
investigated.

INSOMNIA

Insomnia is the most frequent sleep disorder in pa-
tients with PD and can manifest as disordered
sleep onset, sleep maintenance, or early morning
awakening. A diagnosis of insomnia is clinical,
based on subjective symptoms. In patients with
PD and insomnia alterations in sleep, however,
macrostructure and microstructure also are pre-
sent. In the 1980s, polysomnographic studies
already had described specific patterns of light
and fragmented sleep in patients with PD.?
Reduced sleep efficiency and less slow wave
sleep also often are areported.’”

Insomnia is a progressive phenomenon in pa-
tients with PD; its frequency increases over time
and also increases with longer duration of treat-
ment, presence of depression, age, and certain
sleep-related comorbidities.®2° Although several
studies have indicated that insomnia may precede
the onset of PD symptoms,?'~2* others report that
the duration of nocturnal sleep is not affected in
prediagnostic cases.’®?° There is controversy
about whether there is abnormal sleep structure
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ZXOAw0:

Mua oAU evéladépouca avaoKOTNON, TTOU TPAYHATEVETAL T OUCXETLON Stadopwv Statapaywv
Umvou pe TN vooo MapKivoov Kat tnv Stepelivnon KAOeULAG TOUG o€ aoBeveiG mou MAoXouv amno th
vOOO OUTH.

Kupia onueia tng avackonnong:

- To ¢daopa Twv Satapaywv UMVOU TIOU AVEUPLOKovTAL OTOUG aoBevelg pe vooo Mapkivoov
glva eupvL ko Xxpniet Wiaitepng npoocoxng. H AQPn AeMtopePoUG Kol GTOXEUEVOU LOTOPLKOU yLaL TOV
Umvo, ME KAAUYPN OAWV TWV KATNYOPLWV TWV UTIVIKWV Slatapaywv, eival Kaboplotikn ywa tn
MeTénelta Slaxeipon. AAWOTE, OL KLVNTIKEG Satapaxég katd tov uUmvo, my. RLS, &dUokoAa
Slakpivovtal anod ta atodntipla Kot KLvnTKa cUMnmTwHota touv NMapkivoov, xwpic tn BorBsia evog
npoceKTka AndOévtog Lotopiko.

- H ouxvatepn diatapaxn eival n abnvia, pe av§avopevn eNiMTwWon NPOIOGVTOG ToOU XPOVoU. ITNV
noAv-unvoypadia kataypadetat Atydtepog Babi¢ (1b6iwg Uvog BpadEwv KUPATWV) KAl TEPLECOTEPO
KOTOKEPHUATIOMEVOG UMvog (Kat xapnAotepn amodotikotnta Umvou). Mmopei va mponyeitat g
€vapéng CUMMTWHATWY NApKivoov, OMwE avapEPOUV OPLOUEVEG OTATLOTIKEG, EVW OUTO O AAAEC
peAéteg Sev emBePfatwvetal. Aradpwvia HeTall TWV EPEUVNTWV UTIAPXEL Kol avadoplka HE TN
Slatapayuévn opXLTEKTOVLKY) UMVou ot mpwipa otadia tou Ndapkiwvoov. Oplopévol unootnpilouv
aotaBsia tov Non-REM. Kata tn ¢puotkr mopeia tTng vooou, N apXLTEKTOVLKI TOU UMvVou ennpealetatl
eniong ano tn pappakevtikn Bepanceia (yvwotn sivat n enaywyn adunvicewv and toug dopa-
QyWVLOTEG). H motdtnta UMvou SV ivat HOVO ONAVTLKA yLa TV totdtnta {whng Twv achevwv autwy,
oAAG £XEL KOL TPOYVWOTLKN agia.

- OuL aoBevei¢ pe Mapkwoov mapouocltdalouv aufnuévn nuepRola unmvnhAia 1 tdon va
OUITOKOLNOOUV aKOUOLWG. € OPLOHEVEG IEPUITTWOELG, N NHEPROLA UTtvhAia eival LSLattépwe cofapn,
KATL Tmou £xeL odnynosL otnv meplypadn £vog «vapkKoAnmroeldolg» datvotimou (pmopsi va
napatnpnOei REM, mtou potalel pe SOREMP, katd tnv évapén tou UTvou).

- H kAwikn onpacia (kot, iowg, umoPia) Twv dtatapaywv TG OVAMVONG KOTd Tov UIVo oTo
Ndpkivoov mBavwe HELWVETAL OO TO YyeEYovag OtL toAAoi tétolol acBeveig €xouv pewwpévo BMI.
Napdyovteg oxetl{OMeEVOL HE T VOO0, OMWG UMoOKLvnoila Kot akapdio, EUNMAEKOUV TOUG HUG TOU
OVWTEPOU OLEPAYWYOU, CUVEMWG CUMUETEXOUV OTOV UNXOVIOUO TG anodpafng. EmumpocOeta, n
ouxvOtepn mpotipnon tn¢ Umtiag 0fong, emdswvwvel tn ocoPapldtnTa EVOEXOUEVWV TETOLWV
Statapaywv otoug acBeveic autouC. To GAaoHa TWV SLATOPOXWV TNEG AVATVONG OTOUG oOEVEIG pE
TOPKLVOOVIKA oUVSpopa, MEpav TG vocou tou [Mapkwoov, my. MSA, eival gupUteEpo Ko
nepAABAVEL KEVTPLKOU TUTIOU Amvola, SLatapaypevo pubpo avamnvong Ko stridor.

- Awatapaxég tou puBuol Unvou-gypriyopong eivar ouxvég oto Mapkivoov. EuBuvovtal n
ENewn €kBeong o Suvato dpwg, n bl n Beparneia, yEVETIKOL TOPAYOVTEG K.AL.

- H ovtotnta RBD oxetiletat t8lattépwg pe to Napkivoov kat n akpBic/ocadnig Stayvweon thg
glvan anapaitntn. Mnopel va TPONyELTol TWV CUMMTWHATWY, ONOTE AEyeTal PHEHOVWHEVO RBD, va
TLOPOUCLATETAL TAUTOXPOVA HE TIG KWVNTIKEG EKOSNAWOEL Tou MApkivoov R, Téhog, va epdaviletal
XPOvLA HETA TN S1AyvWwon TG VOoOoU.



- To apBpo avadEpetal eniong ot MAPAUTVIEG KOl OTLG KLVNTLKEG SLaTapayEG KOt Tov UMvo
otou¢ aoBeveig pe NMapkwvoov.

- H Oepancia npénel va eatopkeVeTaL Kot MEPLAAUPBAVEL U PAPHOKEUTIKEG TIPOCEYYIOELG.

AvaAuovtal T0o0 0 TPOTOG SLEpEUVNONG Kot a§LOAGYNoNnG TS BaplTNTOC KAOEULAG OO TLG TTOLPOLTTAVW
SLatapayEg 600 Kal oL OEPATEVTIKEG ETMAOYEG QVTLLETWITLON G TOUG.

Ertidoyn) apBpou — IxoAlaopog: Ayng AéppBag
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Obstructive sleep apnea and severe COVID-19 infection: is there a
plausible link?
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Since March of 2020, the COVID-19 pandemic has seriously curtailed everyday life as it plunged
humanity into a global health crisis. Despite the development of research occurring at lightning speed,
much is still unknown about SARS-CoV-2. Two landmark studies from Italy and United States provided
initial insight on comorbid conditions associated with increased risk of severe COVID-19 infection.™?
These comorbid conditions include older age, male, hypertension, elevated body mass index
(BMiI)/obesity, diabetes, and chronic obstructive lung disease. Interestingly, obstructive sleep apnea
(OSA) was not evaluated as a potential independent risk factor for severe COVID-19 infection.

OSA shares same comorbidities that have been determined to be significant contributors to poor
outcomes related to COVID-19 infection.® Sleep deprivation, sleep disruption, repetitive nocturnal
oxygen desaturations, and the resulting increase in systemic inflammation, reduced cireulating nitric
oxide levels and dysregulated renin angiotensin system, make an argument towards'¢onsidering OSA as
an independent risk factor for severe COVID-19 outcomes.**® To date, multiple/studie§ have evaluated
the impact of OSA on COVID-19 outcomes with implications pointing towards the disease as an
independent risk factor for severe COVID-19 infection.

The Coronavirus SARS-CoV-2 and Diabetes Outcomes (CORONADO) study was one of the first
studies analyzing the relationship between OSA and COVID-19 morbidity. The primary outcome was
mechanical ventilation and/or death within 7 days of hospital admission,; Multivariate adjustment showed
that age, BMI, OSA, among other factors, were independently associated with risk of death on day 7.’
Maas et al, utilizing a large socioeconomically diverse database comprising of 10 hospital systems
showed that OSA patients had a higher risk of contracting COVID-19, increased risk of hospitalization
and respiratory failure, even after adjusting for diabetes, hypertension and BMI.2 Strausz et al, utilizing a
large registry of hospital discharge patients (FinnGen study), also showed increased risk of hospitalization
in patients with OSA who contracted COVID-19, independent of age, sex, BMI and co-morbidities.” A
recent meta-analysis reviewed 21 studies (19 with retr@spective design) including 54,276 COVID-19
patients and reported that OSA diagnosis was associated with poor composite outcomes; including severe
COVID-19 infection, intensive care unit (ICU) admission, mechanical ventilatory support, and death (OR
1.72 [1.55-1.91] p< 0.00001). BMI, however, was not adjusted in this analysis. Majority of patients were
considered overweight or obese.™

In this issue of the Journal of Clinical Sleep,Medicine, Mashaqi et al performed a retrospective
review of 1,738 patients hospitalized with«@@©VID-19."" The authors examined the association between
OSA and COVID-19 related clinical outcomes. Although the unadjusted model showed statistical
significance in risk of ICU admission in‘QSA patients hospitalized with COVID-19 infection, this effect
dissipated once the model was adjusted for age,sex, BMI, and comorbid diseases. There are few large-
scale studies evaluating OSA as an independent risk factor for severe COVID-19 infection in hospitalized
patients. The unexpected finding,onthis study conflicts with results of prior studies and highlights the
need for research on the plaugible pathologic link between OSA and severe COVID-19 outcomes.

Results of Mashagi et alare similar to the study by Cade and colleagues, where an attenuation of
the association of OSA taiCOVID-19 severe outcomes including hospitalization, ICU admissions, and
mortality was noted aftér adjusting for age, sex, BMI, and comorbid disease.’* A limitation of both
studies was that OSA diagnostic criteria was based on the International Classification of Diseases (ICD)
coding plus chart review(no formal confirmation with sleep testing). This may have underestimated the
prevalence of OSAuin the “non-OSA group”. To this point, approximately 55% of the patients in
Mashaqui et al study were considered to have high clinical pre-test probability of having OSA in the
“non-OSA group” by using Supersparse Linear Integer Model (SLIM) scoring system.*> Secondly, one
can argue that a higher COVID-19 severity index in the OSA group may have impacted the treatment
course of the patients by early initiation of respiratory therapy or early enrollment of patients into
treatment trials, therefore indirectly impacting outcomes.

To date, no studies have specifically analyzed the severity of OSA (particularly nocturnal
hypoxemia burden) and PAP treatment adherence as modifiers for risk of severe COVID-19 infection.
Cade and colleagues completed an exploratory analysis showing a non-significant trend for attenuated
composite outcome for COVID-19 infection in PAP users.” Preliminary data by Hwang et al showed
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that CPAP adherence played a role in reduced infection rate among PAP adherent users when compared
to non-adherent users. This was a retrospective analysis of OSA patients with confirmed COVID-19
infection. The investigators also showed a correlation between OSA severity to infection rate [mild OSA
OR 1.21 (1.01-1.44); moderate-severe OSA OR 1.27 (1.07-1.51)].2

Obesity is a strong risk factor for OSA and severe COVID-19 infection and remains a challenging
cofounding variable despite statistical adjustments. The retrospective design of studies to date evaluating
the association between OSA and severe COVID-19 infections are weakened by selection bias,
unconfirmed OSA diagnostic methods, lack of data on OSA severity and difficult to control confounding
variables. The available data by no means conclude that OSA is or is not an independgnt risk factor for
severe COVID-19 infection. We agree with Mashagi and colleagues that OSA screefningishould be
considered in patients with COVID-19 infection due to similarities in pathophysielagical'systemic
inflammatory pathways and shared comorbid conditions leading to increased risk of severe infection. In
addition, management of COVID-19 acute respiratory failure has moved away fromsearly intubation to
use of noninvasive strategies with improved outcomes. There is emerging data on benefits of PAP in
avoiding intubation and invasive mechanical ventilatory support in hospitalized patients with acute
respiratory failure from COVID-19.* For patients on CPAP for sleep apnea who,develop COVID-19
infection, adherence to PAP therapy may be an important factor in clinical outcomes, however no studies
have examined this hypothesis.

Until we have clarity on the potential link between OSA"and COVID-19 clinical outcomes, it
remains judicious to provide counseling and close monitoring 0f OSA patients infected with COVID-19
and encourage adherence to PAP therapy. Providers should be aware,and implement safe measures to
allow continuation of PAP therapy while minimizing aerosolization risks of viral particles. ldentifying
underlying comorbid conditions such as OSA that may contribute to worsening of COVID-19 infectious
course is a crucial step in improving clinical outcomes
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ZXO0Awo:

210 mapov apBpo ot cuyypadeic LEAETOUV T CUCKETLON QVAUESA OTO CUVSPOHO
OIVOLWV/UTtOTVOLWV (ZAY) kav ™ PBoapvtnta Aoipwéng COVID-19. 3¢
TLPONYOUNEVEG HEAETEG ElXE BPeOEL MWG UTIAPXEL CUCKETLON avapesa otnv EAAewdn
UMvou, KaKA moLdtnTa Tou UMVOoU, ITTWON ToU KOPEoUoU tNn¢ atpoodatpivng Kotd
™ Sudpkela tou Umvou KaBwg Kat avgnon twv delktwv GAeypovhng evw sival
A0V YVWOTO MWG N MOXUCOPKIO QITOTEAEL ALPVNTIKO TTPOYVWOTLKO TTOLPAYOVTA OF
ao0eveig pe COVID Aoipwén.

Ztnv napoloa avadpopLkl avackomnnon ot cuyypadeic peAétnoav 1738 aoBeveig
nou voonAsvutnkav ywa Aoipwén COVID-19. Ta BipAoypadikd Ssdopéva mou
UMApXouv MEXPL onpepa Oev  elvar emapknl wote va Pyouve aocdadn
cupnepaocpata avadoptkd pe tn Baputnta tng COVID-19 Aoipwéng kot tou ZAY.
Qaivetal Opwg mwg n xpron ocuokeung Mn Emeppatikov Mnxavikou AgpLopou
Onwg n ouokeur) C-PAP pelwvel tig mBavotnteg oofapng Aoipwéng COVID -19 o€
aoBeveic pe ZAY kau mpoteivetal oL Oepamnovieg Latpoi va evBapplvouv TOuG
a00eVEiG TOUG OTN CWOTH KO EMAPKA XPron TOug.

Erttdoyn) apBpou — IxoAlaopuog: KaAAppon Adunpou
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Trading likes for sleepless nights: A lifespan investigation of social media
and sleep

Elliottnell Perez, MA, Emily K. Donovan, MS, Pablo Soto, MS, Sahar M. Sabet, MA, MS,
Scott G. Ravyts, MS, Joseph M. Dzierzewski, PhD*

Department of Psychology, Virginia Commonwealth University, Richmond, Virginia, USA

ARTICLE INFO ABSTRACT
Keywords: Objectives: The present study sought to examine the association between social media use and sleep and
Sleep whether the association differed by age.
Aging Methods: Total 3,284 adults (M age = 42.74, SD = 16.72; 48.5% female; 80.8% White) participated in an online
Social media study of sleep and health across the lifespan. Sleep quality and duration were assessed using the Pittsburg
Sleep Quality Index (PSQI). Participants reported the total time they spent using social media daily.
Results: Greater social media use was associated with poorer sleep quality (P < .001) and shorter sleep dura-
tion (P=.002). Age moderated the relationship between social media use and sleep quality (P=.006), as well
as duration (P=.001). The strength of the associations between social media and sleep increased with age.
Conclusion: The findings highlight potential adverse sleep outcomes associated with social media use. They
also provide preliminary evidence suggesting the need for further exploration of age-related processes
involved in social media use and sleep.
© 2021 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.
Introduction this age group expanded 150% from April 2009 to May 2011, and 18%

Sleep is a complex, multidimensional health behavior associated
with numerous essential biopsychosocial processes including endo-
crine, metabolic, immune, cognitive, and motor functioning.' Deca-
des of research have documented sleep changes that occur across the
lifespan, including longer sleep latency, more time awake at night,
shorter sleep duration, and earlier wake times.” One behavior that
also appears to be related to sleep is social media use.® Social media
and sleep are suspected to be linked via several potential mecha-
nisms such as delayed bedtimes, interrupted nighttime sleep, circa-
dian rhythms changes associated with screen light exposure, and
increased cognitive arousal at bedtime.®> Previous investigations into
the relationship between social media use and sleep has largely
focused on young adults or adolescents. In adolescence, heavy social
media use is associated with poor sleep quality and shorter sleep
duration.*” In young adulthood (i.e., 18-30) negative social media
experiences, but not positive ones, are associated with disturbed
sleep.® Although social media use traditionally declines as an individ-
ual ages, recent data suggests that social media use among older
adults ages 65 years and older is increasing.” Social media use within

*Corresponding author: Joseph M. Dzierzewski, PhD, Department of Psychology, Vir-
ginia Commonwealth University, 806 West Franklin St, Room 306 PO Box 842018,
Richmond, VA 23284-2018, USA. Tel.: 804-628-0645.

E-mail address: dzierzewski@vcu.edu (J.M. Dzierzewski).

https://doi.org/10.1016/j.sleh.2021.03.004

2352-7218/© 2021 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.

of older adults use social media sites on a typical day.® However, the
bulk of the work on sleep and social media has focused on adoles-
cents or young adults.

Additional information is needed on how social media and sleep
are related across all age groups. Therefore, the purpose of this study
was to examine the association between social media use and both
sleep quality and duration. Moreover, the current study investigated
whether the associations differed by age after controlling for sex,’
self-reported physical health,'® depression,!! anxiety,!' and total
internet use—factors related to social media use or sleep. It was
hypothesized that social media would be negatively associated with
sleep quality and duration. Furthermore, the negative relationship
between social media use and sleep was expected to be weaker for
older than younger adults as social media use may increase access to
social networks for older adults. Increased access to social networks
may reduce limitations to in-person contact and social support due
to mobility impairments,'>!° thus proving beneficial for sleep.

Methods
Participants
The study was approved by the university’s institutional review

board. Total 3,284 adults participated in an online study investigating
sleep longitudinally across normal development (ISLAND). In order to

(2021), https://doi.org/10.1016/j.sleh.2021.03.004

Please cite this article as: E. Perez et al., Trading likes for sleepless nights: A lifespan investigation of social media and sleep, Sleep Health
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IxOAw0:

H ekteTaéVn XPON TWV LOTOTOMWY KOWWVLKNG SIKTUwoNG HEcw uTtoAoylotwy, tablet kat Kwvntwv
anotelel éva B£pa tnG olyXpPovnG EMOXNG ME CNHOVTLKEG TIPOEKTACELS. To ApOpo aUTO MEAETA TV
enidpaon TG XPRONG TWV KOWWVIKWVY SIKTUWV OTNV TTOLOTNTA KoL T SLAPKELX TOU UTvou. It LEAETN
ouppeteiyov 3284 dartopa, péon nALkiog ta 42 £, ota onoia SLEpeUVONKE N MOLOTNTA KoL N SLAPKELL
TOU UMvou, OMwG Kataypadnke amnd 1o epwtnupatoAoylo Pittsburg Sleep Quality Index (PSQI). Eniong,
KataypAdnKe 0 NUEPOLOG XPOVOG MOU KOTAUVAAWVOV OL CUMLETEXOVTEG OTA KOWVWVLKA Siktua. Ano ta
anoteAéopata TG MEAETNG PAVNKE OTL G000 MEPLOCOTEPO XPOVO MEPVOUCAV OL OUMHUETEXOVIEG OTA
KOLWVWVIKA SiKTua, T000 XOUNAGTEPN ATAV N TOLOTNTA TOU UTVOU TOUG Kot mapoucialav UIKpOTEPn
SlapkeLa unvou. EvéiadEpov RTav To YEYOVOG MW N GUCXETLON LETOEY XPOVOU OTO KOLWVWVIKA Siktua
Ko XpOvou Umvou, ATav 1o £vtovn 060 peydAwve Kot n hAwkia, SnAadn drtopo peyalitepng nAwiog
nopovcialav HLEyaAUTEPN ONMWAELX OTOV UTMVO TOUG OFE OXECON ME QTOMO UIKPOTEPNG NAWKIOG ME
TLAPOHOLO XPOVO XPAONG TWV KOWVWVIKWV SLKTUWV.

Emdoyn apBpou — ZXoALaopnoG: Alkatepivn Mmndou



Defining obstructive sleep apnoea syndrome: a
failure of semantic rules

Renata L. Riha
Breathe 2021 17: 210082; DOI: 10.1183/20734735.0082-2021

Abstract

Obstructive sleep apnoea syndrome (OSAS) is one of the most ubiquitous medical conditions in
industrialised society. Since the recognition that symptoms of excessive daytime somnolence, problems
with concentration, mood and cognitive impairment, as well as cardiometabolic abnormalities can arise
as a consequence of obstructed breathing during sleep, it has been subject to variation in its definition.
Over the past five decades, attempts have been made to standardise the definitions and scoring criteria
used for apnoeas and hypopnoea, which are the hallmarks of obstructive sleep apnoea (OSA). However,
applying these definitions in clinical and research practice has resulted in over- and under-estimation of
the severity and prevalence of OSAS. Furthermore, the definitions may eventually become redundant in
the context of rapid technological advances in breathing measurement and other signal acquisition.
Increased efforts towards precision medicine have led to a focus on the pathophysiology of obstructed
breathing during sleep. However, the same degree of effort has not been focused on how and why the
latter does or does not result in diurnal symptoms, integral to the definition of OSAS. This review
focuses on OSAS in adults and discusses some of the difficulties with current definitions and the possible
reasons behind them.
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ZxOAL0:

MoAovOTL To GUVSPOO UNVIKAG Amvolag opietal pe Baon tTov KAAOOLKO SEIKTN QMVOLWV-UTIOTIVOLWV
(AHI) kau Ta cupmtwpata (Npepnota unvnAia), ev Tovtolg £xouv POKUYPEL and to 1990 péxpL to
2014, téooepelg Sradopetikol oplopoi anod to International Classification of Sleep Disorders (ICSD).
ICSD-1 1990

ICSD-R 1997

ICSD-2 2005

ICSD-3 2014 Terminology: obstructive sleep apnoea, adult

A and B, or C satisfy the criteria

A. The presence of one or more of the following:

1. The patient complains of sleepiness, nonrestorative sleep, fatigue, or insomnia symptoms.

2. The patient wakes with breath holding, gasping, or choking.

3. The bed partner or other observer reports habitual snoring, breathing interruptions, or both during
the patient's sleep.

4. The patient has been diagnosed with hypertension, a mood disorder, cognitive dysfunction,
coronary artery disease, stroke, congestive heart failure, atrial fibrillation, or type 2 diabetes mellitus.
B. PSG or OCST demonstrates: 5 or more predominantly obstructive respiratory events (obstructive
and mixed apnoeas, hypopnoeas, or RERAs per hour of sleep during a PSG or per hour of monitoring
(OCST).

or

C. PSG or OCST demonstrates: 15 or more predominantly obstructive respiratory events (apnoeas,
hypopnoeas, or RERAs) per hour of sleep during a PSG or per hour of monitoring (OCST).
OCST=avanvevotiki moAukataypadn

T0pdwva pPe Tov TEAEUTALO OPLOMO N AKPLTN XPHON TOU Oplopol autol Oa odnynost oe 50-70%
auvénon Twv SLayvwoewv, KATL TTOU TIPAYHOTIKA SEV lval owoTtd, SLOTL UNIVIKA Anvola Xwpeig urtvnAia
3nAaoLaleL ToV PO TWV KPOUGHATWV.

‘Eva aAAo mpoBAnpa gival o opLopdg TG nUeprotag untvnAiog. Ta AVTIKELHEVIKA TEOT €ival SUOKOAQ
KOl €Miong UMApXeL MPOPANUA ME TO epwtnpatoAdylo ESS (questionable intrinsic measurement
properties) kat eni mAéov umapxel Bépua pe ™ Stakvpavon (night to night 20%) tou AHIL. Ta
CUCTHOTA QVATVEUOTIKNG ToAuKkataypadng Aoyw TnG €UKOAlaG Kal TG XPNHONG OTO OTitL,
npoodEpovral yla €ni MAEOV VUKTEPLVEG UEAETEG AV KOl OLVEUPLOKETOL UMOEKTIMNON Katd 20% tou
AHI, Aoyw éAN\ewpng EEG (okétn vuktepwvl ofupetpia ev ouviotdatal). Eva MAEOVEKTNHA TwWV
dopntwv kataypadwv eival n duvartotnta pe éva oévoopa va Sidovtatl moAAanAd puctonadoAoyika
onpata. H xpRon Pndlokwv TEXVIKWY KoL TEXVNTAG vonpoouvng mov nén apyxwoe va epapudleton
avapévetol otL Oa dLopBwoel ta mpofARATA E TOV OPLOKO TNG UMIOTIVOLAG KOl LE TO manual scoring
tou EEG (EEG spectral analysis, power spectral density). H6n dpxloav va xpnotpomnotovvtat to Bapog
unogiag( hypoxia burden) , arousal intensity, spectral analysis of sleep EEG, cardiopulmonary
coupling, and apnoea-hypopnoea event duration, £veka twv napandvw nPoBAnHATWV.

O gvéotunoL Tou ocuvdpopou éxouv apilota opltoBei pe to PALM classification system, P=critical
pressure, A=arousal threshold, L=loop gain, M=muscle responsiveness), aAAd auto eivat §UoKoAo
otnv epappoyn tou otn KAWIKR mpagn. TeAeutaia To TMOAUNAPAYOVIIKO oUCTNHA  TA§VOMNoNG
BAVENO mnou espappocOnke otn Mavevpwrnaiky peAEtn ESADA, opadonoince toug aocBeveic oc 4
opadec A, B, C, D kat'avaloyia pe tn GOLD otn XAMN, avaAoyo HE TO CUMMTWHATO KOL TN
KapSLOMeTaBOALKA) ouvoonpotnta. BpEOnke OtL oL aoBeveic Katnyopwwv B,C,D BeAtiwdnkav pe T
xprion CPAP , evw o AHI anodsixnke avenapkng. TEAOG N EAATIWON TWV NUEPCLWV CUUTTWHATWY
Kot n BeAtiwon Twv cuvoonPOTHTWYV EVEKA TOU oUVEPOOU He Tt Xprion CPAP, Ba npémnel oto péAAov
va PooTeOEL OTOV OPLOKO TOU CUVSPOHOU OIMVOLWV-UTIOTIVOLWY OTOV UTVO.

Ertidoyn apBpou — ZxoAlaopog: MNavaylwtng Navayou
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Summary

The growing number of patients with obstructive sleep apnea is challenging healthcare
systems worldwide. Obstructive sleep apnea is characterized by chronic intermittent
hypoxaemia, episodes of apnea and hypopnea, and fragmented sleep. Cardiovascular
and metabolic diseases are common in obstructive sleep apnea, also in lean patients.
Further, comorbidity burden is not unambiguously linked to the severity of obstructive
sleep apnea. There is a growing body of evidence revealing diverse functions beyond
the conventional tasks of different organs such as carotid body and gut microbiota.
Chronic intermittent hypoxia and sleep loss due to sleep fragmentation are associated
with insulin resistance. Indeed, carotid body is a multi-sensor organ not sensoring
only hypoxia and hypercapnia but also acting as a metabolic sensor. The emerging
evidence shows that obstructive sleep apnea and particularly chronic intermittent
hypoxia is associated with non-alcoholic fatty liver disease. Gut dysbiosis seems to be
an important factor in the pathophysiology of obstructive sleep apnea and its conse-
quences. The impact of sleep fragmentation and intermittent hypoxia on the develop-
ment of metabolic syndrome may be mediated via altered gut microbiota. Circadian
misalignment seems to have an impact on the cardiometabolic risk in obstructive
sleep apnea. Dysfunction of cerebral metabolism is also related to hypoxia and sleep
fragmentation. Therefore, obstructive sleep apnea may alter cerebral metabolism and
predispose to neurocognitive impairment. Moreover, recent data show that obstruc-
tive sleep apnea independently predicts impaired lipid levels. This mini-review will
provide novel insights into the mechanisms of metabolic dysfunction in obstructive
sleep apnea combining recent evidence from basic, translational and clinical research,

and discuss the impact of positive airway pressure treatment on metabolic disorders.

KEYWORDS
carotid body, dyslipidaemia, dysmetabolism, gut microbiota, metabolic diseases, obstructive
sleep apnea, sleep
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ZxOAL0:

MNpOdKeLtaL yla pio avooKOmnon thg OXECEWG TOU CUVSPOUOU AMVOLWV OTov UMVo UE Hia OEpd ano
MHeTaBOALKEG SuoAsttoupyieg Onwg ivatl n SucAudatpia, o cakxapwdng dtaBRtng To un aAKOOALKO
AMnwdeg Aap,n Sratapayr otV HKpomavida Tou evtEpou KaBwe Kot 0 EYKEPAALKOG LETAPBOALOMOG.
Npoteivetau va dwoete onpacia ota figure 1/2/3 nouv cuvoyilouv MoAAG and avtdanou avadépovral
oTnV avacKOmnon.

ZUUMEPACHATIKA UITOPOUKE Va avadEpoupe Ta EENG:

H oxéon petall tou CUVSPOHMOU OMVOLWVY UTIOTIVOLWV OTOV UMVO KOl TOU UETOBOALKOU cuvSpOpou
glva apdidpoun.

OL oUOXETI{ONEVEG ME TO OUVSPOMO aMVOLWV oTov UMvo StaAeimovoa umogio Kol KOTOKEPHOTLOHOG
TOU UMVOU HMMOPOUV va 0odnynoouv oe eAattwpévn evawodnoia otnv wwooulivn cupmadntiki
SLéyepon ko cuotnpatiky GAsypovn mou TeEAKA 08nyouV o€ pia oelpd anod PeTABOALKEG EMLITAOKEC.
H AntodpaKTIKA UTIVLKN) Amvola ival mapdayovtag KvdUvou yla To cakxapwdn dtaBnitn tumou 2 Kat
n enintwon tou dtaPrtn avgavel pe t BapltnTa TOU GUVSPOLOU AIVOLWV

EruntAéov 1000 0 SLafnTNG 000 Kal TO CUVSPOLO AMVOLWY OTOV UTVO €ival AppnKTa cUVSESEREVA e
TNV naxvoapkia

. To oUvépopo amvolwwv otov UMvVo £XeL ouvdeOel e TO UETAPBOALKO OUVSPOHO KO TOL EMLUEPOUG

oTolEl TOU OmMw¢ eival n OMAAXVIKA TOXUCOPKIiOL N aptnelakr UMEPTAON,N aviiotacn otnv
WOooOUAivn n HElWEVN avoXn oth YAUKOTIN n SucAutdatpia kot n Aummwdng 8tnOnon tou Amatog

H pkpo mavida tou eviépou £xel avadepOel OTL CUVOEETAL HE TIG SLATAPAXEG TOU UTVOU OMWG N
vapkoAnyia n adnvia kat 1o cUVSPOO AMVOLWV

. Tooo n 8waAeimouca umnofia 000 Kol O KATOKEPUOATIOMOG TOU UMVOu €XOouv ouvdeOel pe tnv

opoldotacn otov eyképalo Kot tnv epdavion eykepaAikng GAsypHoving, HELWONG TWV TIVEU LATIKWV
A£LTOUPYLWV Kal VEUPOWYUXOAOYLKWV SLatopoywv

YNAPXOUV OKOMO CUVEXWG OUEAVOMEVA OTOLXELL OTL N oUVEEOUEVN ME To ZAYY Slaleinovoa unofia
Snuoupyel avgnon g BLocvOeong Twv AUtdiwv 0To CUKWTL, av§non otov Atmwédn LoTo Kal peiwon
otnv Kabapon twv Auonpwteivwv oL omoiot Kat eivat m@avoi maboduciloloylkol HNXOVIoHOUG
epdaviong SucAudapiog

Ot unokeipevol naboduacioloyikol pnxaviopoil tng petaBoAikig dwatapaxng oto IAYY amoattouv
MEPALTEPW SLEPEUVNON XPNOLLOTIOLWVTOG TOOO MOVIEAX amod {Wo 000 KOl TMEPLOCOTEPA KALVIKA
6ebopéva

. Av Kat n xprion tou Cpap €ival n Mpwtn OepansuTiky emAoyr] yLa To cUVSPOUO anvolwv Sev gival

1t000 oadEG av n Oepansia pe auto pnopei va BondONoEL CNUOVTLIKA OTLG CUVOEOUEVEG E TO ZAYY
MOPATNPOUEVEG LETAPBOALKEG SLATAPAXEG KOL WG EK TOUTOU OLITOLTOUVTOL TIEPALTEPW KEAETEG

AileL va avadEépoups OTL UTLAPXOUV UEAETEG IOV cuVEEouV TNV BeAtiwon tng moLdTNTAG TOU UTVOU
o€ Uyleig €BeAoVTEG HE TNV XOpPrynon MPORLOTIKWV OUwWG SuoTuXwG SV UMAPXOUV MEPLOCOTEPQ
dedopéva yla aoBbeveic pe cuvépopo anvolwv otov UMvo.

Ta UTOypaMULOHEVA ONUEia €ival Katd tTnv amoyr] HOoU To TIO CNUAVTIKA SimAa og KAOe onueio
UTTAPXEL Eva LKPO oXOAElo TTou BonBAcsL otV HEAETN TOU KELMEVOU

Erttdoyn apBpou — ZxoAlaopog: XapaAaumnog Mpwtonanaddakng
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The effect of non-benzodiazepine sedative hypnotics on
CPAP adherence in patients with OSA: a systematic review
and meta-analysis
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Abstract

Study Objectives: This meta-analysis aimed to explore the effect of non-benzodiazepine sedative hypnotics (NBSH) on continuous positive airway pressure (CPAP)
adherence in patients with obstructive sleep apnea (OSA).

Methods: We conducted a systematic search through PubMed, Medline, the Cochrane Library, EMBASE, Scopus and ClinicalTrials (all searched from inception to
August 15, 2020). Publications were limited to articles, clinical conferences and letters, including randomized controlled trials and retrospective studies. We used a
random-effects model to calculate the odds ratio (OR) and mean difference (MD) with corresponding confidence interval (CI). Subgroup analyses were conducted to

analyze the sources of heterogeneity.

Results: Eight studies fulfilled the inclusion and exclusion criteria for patients newly diagnosed with obstructive sleep apnea. Overall, the use of NBSH was
associated with increased use of CPAP per night (MD = 0.62 h; 95% CI = 0.26-0.98) and use for more nights (MD = 12.08%; 95% CI = 5.27-18.88). When a study seriously
affecting heterogeneity was removed, more patients adhered well with CPAP use (pooled OR = 2.48; 95% CI = 1.75-3.52) with good adherence defined as CPAP use for
>4 h/night on >70% of nights. Among prescribed NBSHs, eszopiclone showed the most significant effect on CPAP adherence.

Conclusion: CPAP adherence may increase in OSA patients treated with non-benzodiazepine sedative hypnotics especially eszopiclone. The effect of zolpidem and
zaleplon on CPAP adherence requires further investigation by larger scale, randomized, controlled trials.

Statement of Significance

Continuous positive airway pressure (CPAP) therapy is currently the gold standard treatment for obstructive sleep apnea (OSA). The longer
patients use CPAP, the greater the benefit. Nonetheless, adherence to CPAP is less than ideal. The improvement of CPAP adherence with
non-benzodiazepine sedative hypnotics (NBSH) is controversial. Our review and meta-analysis demonstrated that NBSHs especially
eszopiclone, may improve CPAP adherence in patients with OSA. There is a need for large prospective studies with long term follow-up to
determine the effects of zolpidem and zaleplon on CPAP adherence. It is also important to determine whether the severity of OSA affects
CPAP adherence with NBSH.

Key words: obstructive sleep apnea; non-benzodiazepine sedative hypnotics; CPAP; adherence; eszopiclone; zolpidem; zaleplon
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© Sleep Research Society 2021. Published by Oxford University Press on behalf of the Sleep Research Society.
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IXO0Aw0:

H ouvexng¢ Oetikn mieon otoug aspaywyolg eival n Bepaneia eKAoyng yla Toug aoBeveic pe
anodpakTKi UNVIKN anvota. Nap’ 6Aa avtd n cuppopdwon otnv Bepancia dev ival mavra n
WSaVLKN KoL otV apxr TG XPnong Kamoiot acBeveic SuokoAevovtal, amoyontevovial Kot To
napatdave. H avwtépw peta-avaluon e€€tace tnv enidpaocn tng xprnong pn Beviodialenvwv
KOTAOTOATIKWV UTVWTIKWV (NBSH) otnv ouppdpdwon otnv Bepancia CPAP veodlayvwobéviwv
acfevwv. AtamotwOnke nw¢ ta NBSH BeAtiwoav tnv cuppdpdwon otnv Bepancia o 1) wpeg
XpRong ava Bpadu 2) mooooto Xprnong ot voxteg/uRva kot 3) to aplOpd acbsvwv pe Kaln
ouppopdwon  (oplopevn>dwpec/vioxta kKat  >70% twv  vuxtwv). Metafy  Ttwv
ocuvtayoypadoupevwv NBSH, n Ec{omikAGVN E€iXE TNV ONUAVTIKOTEPN EMiSpaon.

YTLAPXEL OVAYKN YLl LEYOAUTEPEG MPOOTTIKEG HEAETEG IOV O Slepeuvicouv-enBeBaLwoouV TV
enidpaon twv NBSH kat dLaitepa tng ZoArmudepung ko ZaAenAdvng otnv cuppopdwon tng CPAP.

Ze KAMOLEG MEPNTWOELS SUOKOAlaG edappoyng otnv apxikn mMepiodo, n XprRon umvaywywv N
NPENLOTIKWV HMopEL va BondnoeL.

Ertidoyn apBpou - IxoAlaopog: Evayyelia ®Awpou



SLEEPJ, 2021, 1-16

Sleep

doi: 10.1093/sleep/zsab030
Res earCh Advance Access Publication Date: 9 March 2021
S 0 Cj. e ty ® Special Article

SPECIAL ARTICLE
Metrics of sleep apnea severity: beyond the
apnea-hypopnea index
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Pharmaceuticals Cambridge, MA, and **Medical service, VA Boston Healthcare System, Boston, MA
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Abstract

Obstructive sleep apnea (OSA) is thought to affect almost 1 billion people worldwide. OSA has well established cardiovascular
and neurocognitive sequelae, although the optimal metric to assess its severity and/or potential response to therapy remains
unclear. The apnea-hypopnea index (AHI) is well established; thus, we review its history and predictive value in various
different clinical contexts. Although the AHI is often criticized for its limitations, it remains the best studied metric of OSA
severity, albeit imperfect. We further review the potential value of alternative metrics including hypoxic burden, arousal
intensity, odds ratio product, and cardiopulmonary coupling. We conclude with possible future directions to capture clinically
meaningful OSA endophenotypes including the use of genetics, blood biomarkers, machine/deep learning and wearable
technologies. Further research in OSA should be directed towards providing diagnostic and prognostic information to make
the OSA diagnosis more accessible and to improving prognostic information regarding OSA consequences, in order to guide
patient care and to help in the design of future clinical trials.

Statement of Significance

This document reviews the history of the apnea hypopnea index as a metric of sleep apnea severity. We discuss the strengths and weaknesses of this approach
and then provide some alternative approaches and future directions.

Key words: sleep; apnea; hypoxia; cardiovascular; lung; hypopnea
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ZXO0Awo:

210 avwTtEpw apBpo efetaletal av o Seiktng anvowwv -urtontvowwv (AHI) eival to
W6avikO pETpo Baputntag yia va aflohoyndei n cofapotnta TG AnoppaKTLKNG
UTIVLKAG AMVOLaG KOL N QNOTEAECHATIKOTNTA TNG Oepamneiog tnG. ApXIKA yivetal
QVOOKOTNon otnv Lotopia-dnuoupyia tou AHI Kal otnv cuvéxela eAEyXETAL N
MPOYVWOTIKA Tou afia oe SLadopeg KAWVIKEG KOTAOTACEL OMWG N NHEPROLL
univnAia, mowdtnta {wng, oamoduyn ATUXNUATWVY, UMEPTACH, KOPSLOYYELOKEG
nadnoelg, AEE ko Bvntotnta.

Mg OKEMTIKIOMO yla TNV OVETIAPKELO TOU VO OMOTUTIWOEL TG tat®oduoLoAoyiKEG
TIPOEKTAOELG TOU GUVSPOOU , e€etalovtat MAEOV Kot AANOL SEIKTEG OTIWG N

- unoéia
- n ouxvotnta twv adunvicewv

- odds radio product ( tpocdato LETPLKO CUOTNHA IOV TTOCOTLKOTOLEL TOV BaBU
unvo)

-cardiopulmonary coupling (ne auth v teXViKA AapBavoupe nAnpodopieg yia Tig
KOPSLOTVEUHOVIKEG aAANAeTdpaoel péow daopatoypadpipatog Unvou)

- SLAPKELOL AITVOLWV KOl UTTOTIVOLWV.

ZTOXOG TWV EPEUVNTIKWV TPOCTIAOELWV N akpBr¢ Stayvwon Kat n BeAtiwon twv
TMPOYVWOTIKWV TANPOPOPLWY ylol TNG EMLMTWOEL TNG AMOPPAKTIKAG UTIVLKAG
anvolag.

Ertidoyn apBpou - ZxoAlaouds : Evayyeiia GAwpou
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1. Laura Hidalgo Armas],

Sandra Inglesl,2,

Rafaela Vaca3,4,

Jose Cordero-Guevara5,

Joaquin Duran Carrol,2,

Jorge Ullatel,2,

http://orcid.org/0000-0002-2340-8928Ferran Barbé3,4,

on behalf of the Spanish Sleep Network

1. Correspondence to Dr Joaquin Duran-Cantolla; joaquin.durancantolla@gmail.com
Abstract
Rationale Approximately 60% of the patients with obstructive sleep apnoea suffer from a positional effect,
and approximately 25% of these patients present events only in the supine position.
Objective To validate a new positional vibrating device and evaluate its efficacy in reducing the Apnoea—
Hypopnoea Index and the total sleep time in the supine position without disturbing sleep.
Methods A total of 128 patients were recruited for this multicentre, prospective, parallel, randomised
controlled trial and were distributed in three arms (general recommendations, inactive and active device). Full
overnight polysomnography was performed at baseline and at 12 weeks. Anthropometric variables and sleep
and quality of life questionnaires were collected at 4, 8 and 12 weeks.
Results The Apnoea-Hypopnoea Index decreased from 30.6 per hour to 20.4 per hour (p<0.001) in the active
device (AD) group. In this group the reduction was 2.3-fold and 3.3-fold than the ones in the general
recommendations (GR) and inactive device (ID) groups, respectively (p=0.014). Sleep time in supine position
decreased 17.7%126.3% in GR group (p<0.001), 13.0%+22.4% with ID group (p<0.001) and 21.0%+25.6% in the
AD group (p<0.001). Furthermore, total sleep time increased significantly only in the AD group (22.1+57.5 min,
p=0.016), with an increased percentage of time in the N3 (deep sleep) and N3+REM (rapid eye movement)
stages, without sleep fragmentation.
Conclusion The device was effective in reducing the Apnoea—Hypopnoea Index and time spent in the supine
position also in improving sleep architecture. Therefore, the device could be a good option for the
management of patients with positional obstructive sleep apnoea.
Trial registration details The trial was registered at www.clinicaltrials.gov (NCT03336515).

LNV A WN

IXOAw0:

To napov apBpo adopd KL TUXALOTIOLNUEV KALVLKE) LEAETN OXETIKA ME Kit VEQL GUOKEUN LETWITOU yLa TNV
anodpoKTK UMVIKA anvowa 0éong. Eivar yvwoto ot 60 % twv acBevwv He amodpOoKTK UTVIKNA
Aamnvola MapouoLlalouV EVTOVOTEPEG EKOSNAWOELG OE CUYKEKPLUEVEG OE0ELG CWHATOCG KoL TTEPIMOU 25% autwv
TWV aoBevwv £XOUV QAVATNVEUCTLKA Yeyovota MOvo otnv umtia 0éon. O okomog tng MEAETNG ATAV
va peAetnOsi pa véa Sovntikn ocuokeun 0€ong kat va afloAoynOsei n anoteAeopATIKOTNTA TNG OTN HEiwoN
tou AHI Kat oTov 0ALKO XPOVO UTVOU otV Untia 0€on XwpPiG KOTAKEPUATIONO Tou Untvou. H KAwikn dokiun
€6e1§e OTL N ouokeun NTAV AMOTEAECUATIKA Vo HELwoeL Tov AHI Katl va BEATLWOEL TNV OPXLTEKTOVLKN TOU
Unvou. H ocuykekplpévn ouokeun Oa pmopoloe va €ival pio KaAn €mAoyn yla TNV OVILLETWILON TWV
ao0evwv pe anodpakTKn UNVLKN dnvola B£ong.
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Multiple, objectively measured sleep dimensions
including hypoxic burden and chronic kidney disease:
findings from the Multi-Ethnic Study

of Atherosclerosis

Chandra L Jackson, " Chizoba Umesi,"* Symielle A Gaston,' Ali Azarbarzin,*”

Joseph Lunyera

ABSTRACT

Background Poor sleep may contribute to chronic
kidney disease (CKD) through several pathways,
including hypoxia-induced systemic and intraglomerular
pressure, inflammation, oxidative stress and endothelial
dysfunction. However, few studies have investigated the
association between multiple objectively measured sleep
dimensions and CKD.

Methods We investigated the cross-sectional
association between sleep dimensions and CKD

among 1895 Multi-Ethnic Study of Atherosclerosis

Sleep Ancillary Study participants who completed in-
home polysomnography, wrist actigraphy and a sleep
questionnaire. Using Poisson regression models with
robust variance, we estimated separate prevalence

ratios (PR) and 95% Cls for moderate-to-severe CKD
(glomerular filtration rate <60 mL/min/1.73m? or
albuminuria >30mg/g) among participants according to
multiple sleep dimensions, including very short (<5 hours)
sleep, Apnoea—Hypopnoea Index and sleep apnoea-
specific hypoxic burden (SASHB) (total area under the
respiratory event-related desaturation curve divided by
total sleep duration, %min/hour)). Regression models
were adjusted for sociodemographic characteristics,
health behaviours and clinical characteristics.

Results Of the 1895 participants, mean age was
68.2+9.1 years, 54% were women, 37% were white,
28% black, 24% Hispanic/Latino and 11% Asian. Several
sleep metrics were associated with higher adjusted PR of
moderate-to-severe CKD: very short versus recommended
sleep duration (PR=1.40, 95% Cl 1.06 to 1.83); SASHB
(Box-Cox transformed SASHB: PR=1.06, 95% Cl 1.02

to 1.12); and for participants in the highest quintile of
SASHB plus sleep apnoea: PR=1.28, 95% CI 1.01 to
1.63.

Conclusions Sleep apnoea associated hypoxia and very
short sleep, likely representing independent biological
mechanisms, were associated with a higher moderate-
to-severe CKD prevalence, which highlights the potential
role for novel interventions.

INTRODUCTION

Chronic kidney disease (CKD) is a common condi-

° John A McGrath,” W Braxton Jackson II,”
Clarissa J Diamantidis,*® Ebony Boulware,*® Pamela L Lutsey

8 Susan Redline*>?

What is the key question?

» If any, what dimensions of sleep are associated
with moderate-to-severe chronic kidney
disease (CKD) in a multiethnic cohort of study
participants in the USA?

What is the bottom line?

» Sleep apnoea-associated hypoxia and very
short sleep, likely representing independent
biological mechanisms, were associated with a
higher moderate-to-severe CKD prevalence.

Why read on?

» Although poor sleep may contribute to CKD,
a common condition affecting approximately
15% of adults in the USA, through several
pathways (including hypoxia-induced systemic
and intraglomerular pressure, inflammation,
oxidative stress and endothelial dysfunction),
few studies have investigated the association
between multiple objectively measured sleep
dimensions and CKD.

mortality." Insufficient sleep and sleep disturbances
may be understudied contributors to the devel-
opment and progression of CKD by contributing
to its established risk factors like dyslipidaemia,
hypertension and type 2 diabetes.”> A meta-analysis
and systematic review of 18 mostly cross-sectional
studies among mainly Asian and European partic-
ipants found a 77% increased odds of decreased
kidney function and a dose-response relationship
with increasing obstructive sleep apnoea (OSA)
severity, defined largely by the Apnoea-Hypopnoea
Index (AHI).? In addition to inflammation, oxida-
tive stress and systemic endothelial dysfunction,
intermittent hypoxia—a hallmark of OSA—may
promote a rise in sympathetic tone and activation
of the renin-angiotensin system causing systemic
and intraglomerular pressure to rise.*® OSA,
which affects approximately 24% of US adults, has
been reported to be prevalent among individuals

doi:10.1136/ tion, affecting approximately 15% of adults in the ~ with CKD (especially those with end-stage renal
thoraxjnl-2020-214713 USA and is associated with high morbidity and  disease),” ® and individuals with OSA have been
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IXO0Aw0:

Elval yvwoto 4t n Kakn notdtnta Unvou cuuBaleL otn dnuloupyia xpoviag vedppLkng vooou Héow
Sladopwv pNXaVICHWV OMwWE TV umofuyovatpio, tTnv ¢AEyHovVr), TO OLELOWTIKO OTPEG Kal ThV
evdoOnAlakny SucAettoupyia. Ito OUYKEKPLUEVO ApBpo , to omoio adopd pia MOAveOVIKA
MEAETN otnv omoia ocuppeteiyav 1895 aocBeveig diepeuvnOnke n enidpacn tou cuvtopou UMnvou ( <
5 wpeg), Tou deiktn anvowwv unonvolwv (AHI) kat tou £8kol unofuyovalpikov ¢optiol mou
oxetiletal pe TNV Unvikn anvola (sleep apnoea- specific hypoxic burden, SASHB) otn Bapiutnta tng
vedplkng vooou. OL ocuppetéxovieg otn MeAétn umoPAnOnkav oe Home sleep apnea test, os
aktiypadia kal 6 cupnAnpwon epwtnpatoAloyiov. H peAétn £€6&Lée otL n uno§atpia mov oxetiletal
ME TNV UTMIVIKA Amvola Kot 0 oUVTOHOG Umvog , mOavov amoteAoUv ave{dptntous BLoAoylkoug
HNXOVLGHOUG ToU ouvdEovtal e UPNAGTEPN EMUKPATNON LETPLOG TTPOG coPBapng Xpoviag vedpLkng
vocou.

Ertidoyn apBpou — ZxoAlaouadg : Fewpylog Xpuoopakng
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