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KEY POINTS

e Despite the need for rest and recovery during acute iliness, hospitalization is a period of acute sleep
deprivation for older adults owing to environmental, medical, and patient factors.

e Sleep loss in the hospital for older adults is associated with worse health outcomes, including car-
diometabolic derangements and an increased risk of delirium.

e Both pharmacologic and nonpharmacologic interventions have shown promise in improving sleep

loss for hospitalized older adults.

INTRODUCTION

Nearly 70 million Americans suffer from a chronic
disorder of sleep that adversely affects their
health.! The National Academy of Medicine esti-
mates that hundreds of billions of dollars per
year are spent caring for patients with sleep disor-
ders. For example, 1 in 5 of all injuries owing to
serious car crashes are owing to drowsy driving.’
Despite this, most people with underlying sleep
disorders remain undiagnosed. Awareness of di-
agnoses and treatment of sleep disorders among
health care professionals and the public remains
very low.

Sadly, the patients most at risk for poor, nonres-
torative sleep are often acutely ill and hospitalized,
when they arguably need sleep to recover from
their acute iliness. Acute sleep loss in the hospital
has been associated with poor patient outcomes,
including cardiometabolic effects such as high
blood pressure and hyperglycemia, as well as
delirium.? For instance, Krumholz® coined the
term “posthospital syndrome” to highlight the
increased risk of readmission for the nearly 3
million hospitalized seniors for diseases unrelated
to the index admission. Although studies of long-

term consequences of acute sleep loss of hospi-
talization are lacking, in-hospital sleep loss has
been implicated as a potential mediator of post-
hospital syndrome.

Prior research has demonstrated that sleep loss
is associated with worse cardiometabolic out-
comes in the hospital,* that hospitalization is a
period of acute sleep loss that does not recover
in the week after discharge,® and that 40% of med-
ical patients without a known sleep disorder are
actually at high risk for sleep-disordered breath-
ing.® Therefore, the hospital setting is a missed op-
portunity to optimize the sleep environment for
better sleep in the hospital and after discharge,
but also to improve diagnosis and treatment of
previously unrecognized sleep disorders and
potentially  reduce  unnecessary  hospital
readmissions.’

SLEEP LOSS IN OLDER ADULTS

Changes in sleep among healthy older adults are
highly relevant when considering disturbed sleep
among older adults in the hospital setting. Sleep
in older adults is characterized by decreased
slow wave (deep) sleep (stage N3 sleep),

Sleep Med Clin 13 (2018) 127-135 https://doi.org/10.1016/j.jsmc.2017.09.012 1556-407X/18/© 2017 Elsevier Inc.

All rights reserved.

@ Department of Medicine, University of Kansas Medical Center, 400 Cambridge Street, Mailstop 3007, Kansas
City, KS 66160, USA; ® Department of Medicine, University of Chicago, 5841 South Maryland Avenue, MC 2007

AMB W216, Chicago, IL 60637, USA
* Corresponding author.
E-mail address: varora@uchicago.edu

Sleep Med Clin 17 (2022) 223-232
https://doi.org/10.1016/j.jsmc.2022.02.002

1556-407X/22/© 2022 Elsevier Inc. All rights reserved.

Downloaded for Martha Petromichelaki (mpetrom@med.uoa.gr) at Evangelismos Athens General Hospital from ClinicalKey.com by
Elsevier on June 06, 2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.

sleep.theclinics.com


https://doi.org/10.10167/j.jsmc.2017.09.012
mailto:varora@uchicago.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jsmc.2022.02.002&domain=pdf
https://doi.org/10.1016/j.jsmc.2022.02.002
http://sleep.theclinics.com

ZxOAL0:
O YNNOZ 2TOYZ NOZHAEYOMENOYZ HAIKIQMENOYZ

OLdLatapay£g UMVOU Eival CUXVEG OTOUG VOONAEVOUEVOUG NALKLWHEVOUG LOOEVELS,
veyovog mou odeiletar o Siadopoug mapdyovieg, OnMws mnepiBaiAoviikoulg,
LTPOoPOPUAKEUTIKOUG Kol Ttapayovteg ou adopolv tov idto tov acBbevr). Ot
NAKLWHEVOL TIOU TUYXAVEL va voonAeutolv, Slavuouv Katd tnv MePLodo Ttng
voonAeiag toug pia paon ofeiag oTEpnong UMVoOU, TNV WP KAALCTA TTOU €XOUV Th
MEYOAUTEPN AVAYKN TTOLOTIKOU UTIVOU Kall §EKOUPAONG YLaL TNV TAXUTEPN QVAPPWON
TOUG.

O Unvog o XAvetal Katd tn voonAeia dsv mpoAafaivel va avaktnOel tnv mpwtn
eBdopada petd tnv €060 amno to voookoueio. H otépnon UMvou Katd tn voonAsia
MIopel va 08nynoeL og anoppuBuLon tng Kapdlakng kat LeTaBoALkn¢ Asttoupyiag,
o€ av§nuévo Kivéuvo yia epdavion delirium kot oxetileton yevikOTEPQ HE XELPOTEPN
€kBaon.

INUavTKn €ival 8g, N OVILLETWILON TOU MOVOU, ME MTPOCOXH OTNV £rAoyn TG
XOPNYOUHEVNG aywyng, Kabwe t0oo o idlog o movog 600 Kal n Bepamneia tou
MItopoUV va EMNPEACOUV ToV UMVo Tou acBevoug.

Nepimou 10 40% Twv MAOOAOYIKWV TTEPLOTATIKWY XWPLG YVWOTH UTVIKN Statapaxn,
OUITOKAAUTITETAL EK TWV UOTEPWV OTL TNV MPAYHATIKOTNTA Eivatl acBeveig pe uPnAn
unoyia yia dratapayxég tng avanvong otov Unvo. Etol, n mepiodog mapapovig oto
VOOOKOMELD, HUImopel va BewpnOel wG Ko CNUOVTIKE EUKALPia yLa TV aviyxvevon
TLPONYOUHEVWG ASLAYVWOTWY UTIVIKWV Statapoywv, onwg XAAY, KATL TOU HUNOpPEL
va enLtayUVEL TV aAvAppwon Tou acBevol Kot va BEATLWOEL TNV oLoTNTA TG W ¢
TOU apyotTepa.

Télog, debopévng Kat tng mMoAvdpappakiag Kot Twv mbavwv aAAnAenidpacewv
peTagy Twv Stadopwv ouctwv ov RéN Aappavouv, moAAa Sedopéva ocuvnyopouv
UTEP NG EdapoyrG Un GAPHAKEUTIKWY TTAPEUPACEWY WG MPWTN EMAOYN YL TV
KOAUTEPN QVTLHETWITILON KOLL ETTOVAKTNON TOU UTVOU TIOU GTEPOUVTOL OL NALKLWHEVOL
aoBeveig mou tuxaivel va Bpilokovtol EVIOE TOU VOGOKOUELOU.

Ertidoyn apBpovu - ZxoAlaopdg: Ayng Aéppag
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ABSTRACT

Objectives: Since the beginning of the COVID-19 pandemic, there has been
concern that the pandemic and associated mitigation efforts would have
a particularly adverse effect on communities that are marginalized. This study
examined disparities in the perceived impacts of the pandemic on sleep,
mental and physical health, social functioning, and substance use among
young adults based on sexual/gender minority (SGM) status and race/
ethnicity.

Method: Participants were 2,411 young adults (mean age = 23.6) surveyed
between July 2020-July 2021. A linear regression analysis tested SGM and
racial/ethnic group differences on 17 outcomes.

Results: Most young adults reported little-to-no effect of the pandemic on
sleep or other indicators of health and functioning. However, SGM young
adults reported more adverse effects than non-SGM young adults on their
sleep and most other outcomes. Hispanic young adults reported shorter
sleep duration - but less pandemic-related depression, loneliness, and rela-
tionship problems - compared to non-Hispanic white young adults. We
found no evidence that young adults with multiple minority statuses had
especially poor pandemic-related outcomes.

Conclusions: While most young adults did not perceive much impact of the
pandemic, results highlight disparities across certain demographic sub-
groups that may need to be addressed through targeted interventions and
close monitoring for long-term effects.

Introduction

The COVID-19 pandemic has brought about massive societal changes in the US and affected
individuals from all population subgroups. However, some groups have experienced dispropor-
tionate impacts. For example, as of November 2021, 18-29 year-olds accounted for 21.7% of
COVID-19 cases in the US, the highest percentage of any age group (Centers for Disease Control
and Prevention, 2021), highlighting the need to better understand effects of the pandemic on their
functioning and well-being. “Stay-at-home/shelter-in-place” orders implemented early in the pan-
demic (starting March 2020), as well as continued public health measures to slow the spread of
infection, have disrupted nearly every facet of young people’s lives — at the same time that they are
navigating milestones that traditionally mark the transition to adulthood, such as finishing educa-
tion, obtaining stable employment, getting married, and starting a family (Arnett et al., 2020). In
fact, national data on adults indicate that young adults had the highest risk of psychological distress

CONTACT Joan S. Tucker @jtucker@rand.org @ RAND Corporation, 1776 Main Street, Santa Monica, CA 90407
© 2022 RAND Corporation
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ZXO0Awo:

Backgroung: Ano tnv évapén tng¢ mavénpioag covid, unnpxe o $popog 4tL n emdnuia kKot Ta
HETPA ylO TOV TEPLOPLOHO TNG, MMOPEL va €LXOV QAPVNTIKO OVTIKTUTIO OE KOLVWVLKA
OMOKAELOUEVEG OpAdSeG. AUt n MeAETn €f€tace akPLBWG QUTHA TN OUCYXETLON KOl TNV
enintwon tng mavénuiag otov UMVoO, 0TV CWHATIKA Kot YPuxLKn Vyeia, otnv AettoupykoTnTA
KOl 0TNV XPON GAPHAKEUTIKWY OUOLWV OE VEAPOUG EVAALKEG Ao 0e§OUAALKEG Kot PUAETIKEG
OMASEG IOV €lval MAPASOOLAKA OTOKAELOUEVES

Mé£0odoi: E§etaotnkav 2411 veapoi eviAikeg (Héon nAwkia= 23.6 xpovia) petagy louAiou
2020-2021. XpnolwuomowOnKe TO HMOVIEAO VYPOAMUIKAG OUCXETIONG Yyt 17  KAWLKA
anoteAéopara.

AnoteAéopata: OL MEPLOCOTEPOL OUUMETEXOVTIEG avédepav HNSeVIKO R gAdaxioto Babuo
EMNPEACUOU TOU UMVOU KOl TwV GAAWV TTOPAMETPWY UYELag Kot Aettoupykotntag. MapoAa
OLUTA OL KOLVWVLKA OIOKAELOHEVEG OHASEC avEdEpV TTEPLOCOTEPA MPOBARUATA OE OXEON UE
TOUG HapTUpEeG 0oov adopoloe Tov UMVO Kal TV UYEia Toug. I1Staitepa oL veapol LOTAVLKAG
Kataywyns SnAwoav Ot eiyav HKpotepn didpkela Umvou, Alyotepn Opwg KatabAwpn kau
aicOnua povalag, oc oxéon ME TOUG HAPTUPEG. Asv BpEBnke KAMowa cuoxEtion Metagy
VEQPWV TIOU ATOV TAUTOXPOVA OE TIAPOITAVW OO MO KOWVWVLKA OIOKAELOHEVEG OUASEG KoL
npoBAnuata tov odeiloviav otnv navénuio

Tupnépacpa: Evw oL MEPLOCOTEPOL VEAPOL OMO KOWWVLKA OTOKAELOMEVEG OMASEG Oev
ENnpeaoctnKav Wolaitepa anod tnv navénuia BpéOnkav evOEIEEL OTL LEPLKEG UTTOOUASEG EiXaV
MIKPEG OAAQ LKAVEG SLadOopEG WOTE VA TOUG EMNPEACOUV. MeAAOVTIKA £PEUVA TTAVW OE OLUTEG
TIg opadeg Oa pigel pwe otov MPABAnua.

ZXOAL0: Katd TNV ePiLodo tnG mavdnuiag ol dStadopég nmou Starmctwvovtat Petagy Stadpopwv
KOLVWVLKOOLKOVO LKA OIMOKAELOUEVWV OLASWY UTIAPXOUV £0TW Kall OE MKPO BaOpo. Autol oL
nAnBuopol mpénel va avuuetwnifovial pe Slaitepn mpocoxn amd Toug LatpolG Tou
aoxoAoulvrtal pe Tov UTvo.

Ertidoyn apBpou — ZXoAlaopog: Anpntpng Kavrog
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Abstract

Sleep disturbances are common in pregnancy and affect sleep quality. The maternal body is going through
constant physical and physiological changes to adapt to the growing fetus. Sleep disorders may manifest at
any point during pregnancy; some may result in adverse maternal or fetal outcomes. A strong clinical
suspicion is crucial to identify sleep disorders in pregnancy and their management should be evaluated
with a multidisciplinary team approach. In this review, we provide an overview of changes in sleep during
pregnancy and summarise the key features of common sleep disorders in pregnancy, including practical
tips on their management.

Educational aims

» To provide an overview of common sleep disorders in pregnancy and their management options.
+  To highlight the impact of the physiological changes in pregnancy on sleep.

+ To outline the type of sleep studies available to investigate sleep disorders in pregnancy.

Introduction

Sleep is an essential process that helps to maintain physical and psychological health. During sleep,
additional loads are imposed onto the respiratory muscle pump, and these may be amplified during
pregnancy due to the hormonal, physiological, anatomical and psychological changes that occur. In this
review article, we will provide an overview of physiological changes that occur during pregnancy that may
affect sleep, and then summarise the epidemiology, pathophysiology and management of common sleep
disorders in pregnancy.

Sleep disturbance in pregnancy

Subjective sleep disturbance, poor sleep quality, insufficient night-time sleep, daytime sleepiness and
night-time awakenings, are reported in up to 76.3% of pregnant women, with the prevalence rising to
83.5% after 8 months of gestation, according to an online questionnaire of 2427 pregnant women [1].
Sleep disturbance may arise throughout pregnancy, in both early and later stages, and is a dynamic process
[2]. Indeed, observational data from a large Danish cohort identified that 38% of pregnant women reported
at least one sleep complaint in the first 16 weeks of gestation, with waking up too early observed to be the
most common complaint [3]. Researchers have studied women from pre-pregnancy to post-partum and
found significant changes in polysomnographic patterns including total sleep time, wake after sleep onset,
and sleep efficiency. By the 12th week of gestation, sleep duration lengthens; however, sleep quality
deteriorates compared with the first trimester. Pregnant women reported their sleep to be subjectively of
poorer quality, with increased wake after sleep onset [4, 5]. The Pittsburgh Sleep Quality index (PSQI) is a
self-rated questionnaire, commonly used to assess sleep quality and patterns of sleep. A global PSQI of
five or more indicates poor sleep quality [6]. A meta-analysis of the prevalence of poor sleep quality
during pregnancy indicated a rising PSQI between the second and third trimester [7].

https://doi.org/10.1183/20734735.0004-2022 Breathe 2022; 18: 220004
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ZxOAL0:

AvadepOUEVEG UTIOKELUEVIKEG SLATAPOXEG OTOV UTIVO, KOKH TTOLOTNTA UTIVOU, EAATTWHEVOG XPOVOG
Umvou, nuepnoLa unvnAia Kat VUKTEPLVEG AdUTIVIOELG aveupioKovTal oTo 76.3% TwV EYKUWV, HE TOV
emuMoAaoud va avfavetat oto 85.3% petd and 8 unveg kunong, cUpdwva pe €va on line
EPWTNUATOAOYLO O 2427 £ykueg. OL Statapaxég UMvou mapatnpovvtal KABOAn tn SlapKela TG
KOUNnong He moAvunvoypadikd eupipota nov nepthapBavouv tov oAtko xpovo unvou, WASO(wake
after sleep onset), sleep efficiency. Meta tnv 12n eBdopada evw n StapKeLa Tov UMVOU AUVEAVETOL,
N TOLOTNTA TOU UTIVOU XELPOTEPEVEL OMWG avixvevetal anod to Pittsburgh Sleep Quality index (PSQl)
novu avéavetat otadtaka (>5) and to deUtepo oTO TPiTO TPiMNVO.

Ta owotpoydva Kal N TPOYECTEPOVN AULEAVOVIAL CHMOVILKA amd thv apXn TnG KUnong Kat
ennpealouv TNV apXLtektoviky Tou Untvou (REM-non REM sleep). Eni mAéov n yaotpooicodayikn
naAwvdpounon ( 75% twv eyKUWV) N VUKTEPLVA CUXVOUPLA, VAUTLO, EUETOC KAl LUOOKEAETLKOG TTOVOG
NPOKAAOUV OUXVEG VUKTEPLVEG apUTIVIOELG.

OL StatapayéG Tou UMVou Katd tnv KUnon meptlapfavouv 1o anAd poxaAntd, to IAAY Kat To
ouvdpopo nayxvoapkiag -urtoaepLloploV(OHS). To poxaAntd avadEpetal CUXVA Ao TG EYKUEG Ko
avfavetal and 11% oto npwto Tpipnvo o€ 16% to tpito tpinnvo, evw to ZAAY and 11% os 28% oto
6o Stdotnua (AHI > 5/wpa). Ou €ykueg pe ZAAY eixav peyaAutepo BMI kat to ESS au§ROnke anod
8.6 og 10.2 KaTA TOV XPOVO TOU TOKETOU. Acdopéva yia OHS dsv untdpxouv alla sival mBavo av
avevpioketal nuepnota unepkanvia (>6kPa). H maboAoduoiodoyia tou IAAY nepllapBavel to
pwodapuyylkd oidnua amd ta olwotpoyova Kot tnv avfnon tou Bapoug (KAWIKA auv§nuévo
Malampati score), tnv eAattwon tng FRC kot ERV Adyw TG HETATOMIONG MPOG T AVW TOU
Swadpayparog kat tng untiag Oéong. H mpoyeotepovn MOV anoTeAEL SLEYEPTN TOU AVATNIVEUOTLKOU
KEVTPOU OLOKEL TTPOOTATEVUTIKNA §pAon Kot UEAVEL TOV TOVO TOU YEVELOYAWOOLKOU HUOG. OL EMUITAOKEG
tou ZAAY otnVv KUnon nepltAapavouv unéptacn Kunong, Stapntn kunong kat av§nuévo Kivéuvo ya
kawoaptkn Topn (unplanned). Eniong npoekAapdia, xapnAdtepo infant Apgar score , EAATIWUEVO
Bapog veoyvou Ko au§npévo Kivbuvo eloaywyrg Tou veoyvou otnv MEO pe odds ratio 3.4. Ta
gpwtnuatoAdyia STOP BANG kat Berlin mapouoialouv yevika AUC's 0.75 , 0.72, svw eival
avaLOTILOTA OTO MPWTO TPLMNVOo. O peA€teg UMvou eival achaleic otnv KUNon Kot Oa PENEL va
yivovtar av undpxet urnopia ZAAY. Itnv Begpamncia mpoteivovtal yevikA HETpa Onwe eAadpd
aoknon kot vytewvn Statpodn (oxtL anwAeia Bapoug). To CPAP BpéBnke BeATLwvel TNV unéptaon
KOTA TO MPWTO TPipuNnvo, aAld untdpxet EAAewPn SeSopévwv and peyaleg peAéteg. H avnvia givat
ouXVh Katd tnv kinon (rmocooto ano 38% os 54% to tpito tpipnnvo). H ektipnon tng aunviag pe to
ISI (insomnia severity index) mapouotalet kaAn eldkotnTa (75%). H Oepanceia kupiwg neptAapfavel
KaAnl uylewvl tou Umvou Kat cognitive behavioural therapy for insomnia. Ta "Z" ¢dapupaka
(zopiclone,zolpidem) anayopelovtat otnv KUNon (kivéuvog tepatoyéveonc). Opoiwg yia to RLS Kat
PLMS katd tnv KUnon 8gv ouviotatol n cuviong dappakoloyikr) Ospaneia . H de novo vapkoAnyia
otnv KUnon, LoAovotL ortavia Oa npéneL va pnaivel otn dtagopikn dtdyvwon Aoyw tou dsutepou
peak mou kavel otnv nAkia twv 35 eTwv Kat SL0tL cuvodeveTal and eMMAOKEG TG KUNONG Ko
veoyvoU. H dappakoloyikn Bepaneia Oa mnpénel va anodpelystal | va Xopnyeital Katomnw
OXESLAOHOU oo opdda Latpwv Kot pévo av ta opEAN UNEPTEPOUV TOU KLVSUVOU.

Ertidoyn apBpou — ZxoAlaopdg: Navaywwtng Navayou
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Combined intermittent and sustained hypoxia is a novel and

deleterious cardio-metabolic phenotype
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Abstract

Study Objectives: Chronic obstructive pulmonary disease and obstructive sleep apnea overlap syndrome is associated with excess mortality, and outcomes are
related to the degree of hypoxemia. People at high altitudes are susceptible to periodic breathing, and hypoxia at altitude is associated with cardio-metabolic
dysfunction. Hypoxemia in these scenarios may be described as superimposed sustained hypoxia (SH) plus intermittent hypoxia (IH), or overlap hypoxia (OH), the
effects of which have not been investigated. We aimed to characterize the cardio-metabolic consequences of OH in mice.

Methods: C57BL/6] mice were subjected to either SH (FiO, = 0.10), IH (FiO, = 0.21 for 12 h, and FiO, oscillating between 0.21 and 0.06, 60 times/hour, for 12 h), OH
(FiO, = 0.13 for 12 h, and FiO, oscillating between 0.13 and 0.06, 60 times/hour, for 12 h), or room air (RA), n = 8/group. Blood pressure and intraperitoneal glucose
tolerance test were measured serially, and right ventricular systolic pressure (RVSP) was assessed.

Results: Systolic blood pressure transiently increased in IH and OH relative to SH and RA. RVSP did not increase in IH, but increased in SH and OH by 52% (p < .001)
and 20% (p = .001). Glucose disposal worsened in IH and improved in SH, with no change in OH. Serum low- and very-low-density lipoproteins increased in OH and

SH, but not in IH. Hepatic oxidative stress increased in all hypoxic groups, with the highest increase in OH.

Conclusions: OH may represent a unique and deleterious cardio-metabolic stimulus, causing systemic and pulmonary hypertension, and without protective
metabolic effects characteristic of SH.

Statement of Significance

The chronic obstructive pulmonary disease and obstructive sleep apnea (COPD/OSA) overlap syndrome is highly prevalent and is associated with poor outcomes,
including higher mortality than in those patients with either disease alone. There have been no investigations to date regarding the mechanisms which might
account for these outcomes. The hypoxia of COPD/OSA overlap may be modeled by combined sustained hypoxia (SH) and intermittent hypoxia (IH) (“overlap
hypoxia”), and this regimen may also represent hypoxia in other conditions such as high altitude. We have found that overlap hypoxia is a unique and dele-
terious stimulus, relative to either SH or IH alone, causing both systemic and pulmonary hypertension, hepatic oxidative stress, altered glucose metabolism, and
dyslipidemia. Combined SH and IH is thus in many ways the “worst of both worlds.”

Key words: overlap syndrome; hypoxia modeling; glucose dysregulation; pulmonary hypertension; oxidative stress
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ZxOAL0:

H XA kot to ZAYY napoucialouv au§npévn Ovntotnta kot n ékPaon oxetiletal pe tov Paduo
™G unoéiag. OL avOpwmotl oe peyala UYPOUETPA MAPOUCLAIOUV TEPLOSLKN avamvorn Kot n
unoéia Aoyw v opétpou oxetiletal pe Kapdlo-petaBoAikn SucAettoupyia. H unofia o€ avtég
TLG TEPLITTWOELG UIMOPEL VO XOPAKTNPLOTEL WG EMAAANAa SLatnpnuévn unto§ia (sustained hypoxia
-SH) ouv dwaAeinovoa unoia (intermittent hypoxia -IH) | emkaAunttopevn unoéia (overlap
hypoxia -OH). H enintwon t™¢ overlap unofiag dsv €xeL peletnBei éwg tTwpa Kot €ywve
EPELVNTLKNA MPOOTIAOELA YLA KATOVONOT TWV KAPSLO-UETABOALKWV CUVETELWV OE TIOVTIKLAL.

C57BL/6J movtikia untoBAROnkav oe cuvOnRkeg T0o0 emMAaAAnAng diatripnong tng unofiag (SH)
oaAAd kot oe ouvOnkeg emikaAuntopevng umoéiag (OH). Ztnv ouvéxela agloloynbnkav n
oPTNPLOKNA TIECH, N EVEOMEPLTOVALKN avToXn oTtnV YAUKOTN Kol n cUCTOALKN Ttieon otov 8e§Lo
KOATo (RVSP).

Ita anoteAéopata BPEONKE Mwg

1) n ouctoAwkn aptnplakn nicon avénonke otnv IH kat otnv OH cuykpltika pe tnv SH ko
TV opada mou eixe ekteBel otov agpa dwpartiov (RA).

2) RVSP &ev auénbnke oe IH, aAAa auv§nbnke oe SH koL oe OH katd 52% kat 20%
avtiotoya.

3) H &uwaBeson ¢ YAUKOING erdewvwdnke otnv opdda IH, BeAtiwbnke otnv SH kou
MAPENELVE apeTaBAnTn otnv opada OH.

4) Low Density Lipoproteins kat Very Low Density Lipoproteins av§nOnkav otnv opada OH
Kot SH, aAAa oxL otnv IH.

5) To nnatikd ofelbwTikO stress auvfNOnNKe oe OAA TOL UMOSOLULKA YKPOUTL, LE TNV
HeyaAUTEPN abénon va onpewwvetat otnv OH.

Tuunepacpatikd, n OH pnopel va avtavakAd pia povadikiy kot eriBAapn kapdiopetaBoAikn
ENINTWON, SNUOUPYWVTOG CUCTNOTIKA KOl TIVEUHMOVLKI UTIEPTOON, XWPLG TTPOOTATEVTIKOUG
HNXOQVIOHOUG Tou Xapaktnpilouv tnv SH.

Ertidoyn apBpou — ZxoAlaopnog: Evayyedia ®Awpou
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Relationship Between CPAP Termination
and All-Cause Mortality

A French Nationwide Database Analysis

Jean-Louis Pépin, MD, Sébastien Bailly, PhD, Pierre Rinder, MSc,; Dan Adler, MD; Adam V. Benjafield, PhD;
Florent Lavergne, MSc, Anne Josseran, PharmD, Paul Sinel-Boucher, MSc, Renaud Tamisier, MD, _—
Peter A. Cistulli, MD,; Atul Malhotra, MD, Pierre Hornus, MSc, on behalf of the medXcloud Group VA

BACKGROUND: Randomized controlled trials have failed to demonstrate an effect of CPAP
therapy on mortality. However, these studies have a number of important limitations,
including low CPAP adherence, patient selection, and a small number of mortality events.

RESEARCH QUESTION: What are the effects of CPAP therapy termination in the first year on all-cause
mortality in patients with OSA from the Nationwide Claims Data Lake for Sleep Apnea study?

STUDY DESIGN AND METHODS: Data from the Systéme National des Données de Santé (SNDS)
database, the French national health insurance reimbursement system, for all new CPAP users =
18 years of age were analyzed. The SNDS contains comprehensive, individualized, and anony-
mized data on health spending reimbursements for > 99% of all individuals living in France. OSA
diagnosis was based on specific disease codes, whereas CPAP prescription was identified using
specific treatment method codes. CPAP therapy termination was defined as the cessation of CPAP
reimbursements triggered by the respiratory physician or sleep specialist in charge of follow-up.
Patients who terminated therapy in the first year were propensity score matched with those who
continued to use CPAP. The primary outcome was all-cause mortality. Three-year survival was
visualized using Kaplan-Meier curves. Contributors to mortality also were determined.

RESULTS: Data from two matched groups each including 88,007 patients were included (mean
age, 60 years; 64% men). Continuation of CPAP therapy was associated with a significantly
lower risk of all-cause death compared with CPAP therapy termination (hazard ratio [HR],
0.61; 95% CI, 0.57-0.65; P < .01, log-rank test). Incident heart failure also was less common in
patients who continued vs terminated CPAP therapy (HR, 0.77; 95% CI, 0.71-0.82; P < .01).

INTERPRETATION: These real-world data from a comprehensive, unbiased database highlight the
potential for ongoing use of CPAP treatment to reduce all-cause mortality in patients with OSA.

CHEST 2022; 161(6):1657-1665
KEY WoRDS: adherence; CPAP; mortality; OSA

FOR EDITORIAL COMMENT, SEE PAGE 1444
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vascular Endpoints; SNDS = Systéme National des Données de Santé
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ZxOAL0:

Mpokettan yia pia real world peAétn otnv onoia xpnotponotl®Onkav dedopéva ano
10 EBVIKO aodaAiotikd cUotnua vysiag tng FaAAiag.

E€staotnkav véol xproteg CPAP AOyw ocuvdpOoou anmodpaKTLKAG UTIVLKIG AITVOLOLG
KOl CUYKPLONKeE pia opdda aocBevwv ot onoiol StékoPav th xpron tng CPAP otn
SLapKELA TOU TPWTOU XPOVou, e aoBEVEILG oL omoioL cuvéxioav tn Xpron tng.
E€etaotnkav 8007 acBeveic and kabe opada.H mapakoAovbnon twv acOevwv
dwinpkeoe emunAéov 3 €1n.

O kivéuvog Bavatou onolaodnnote atttodoyiag BpEOnNKe PLKPOTEPOG OTNV OLASA
TwWV acBevwv ou cuvéxtoav th xprnon tng CPAP og oxéon e EKELVOUG IOV TNV EiXav
SLakOPeL otn SLAPKELA TOU MPWTIOU £TOUG Kol N Stadopd ATAV OTATIOTIKA
onpavtikn. Ta anoteAéopata dev diépepav ota duvo puAa. Eniong, n cuvoAikn
eNinTwon ™G KOPSLAKNAG OVEMAPKELAG NTAV HIKPOTEPN OTOUG acBevei¢ mou
ouVEXLoaV TN Beparneia os oxéon e ekeElvoug mou tn StékoPav.

Ta anoteAéopata autng TNG LEAETNG EVIOXUOUV To SES0MEVA LA TNV EVEPYETIKN
enidpaon tng CPAP otnv emBiwon Twv acBsvwv pe anodpaKTLKr) UMVIKA Alvola.
Q¢ £k tOoUTOU, €lval ONUAvVTIKA N TapakoAovOnon twv acbesvwv yia amoduyn
Slakomng tng Ospaneiag.

Eruidoyn apBpou — ZxoAlaopnog: ABriva BAayou
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KEY POINTS

e Self-reported sleep disturbance increases during premenstrual and menstruation phases of the
menstrual cycle, particularly in women with premenstrual symptoms or painful menstrual cramps
(dysmenorrhea).

e Sleep spindles increase in the luteal phase relative to the follicular phase, possibly due to an effect
of progesterone and/or its metabolites.

e Women with polycystic ovary syndrome (PCOS), particularly if obese, are at risk of sleep-
disordered breathing (SDB), partly due to hyperandrogenism that characterizes this syndrome.

e Poorer sleep quality is apparent in the premenstrual phase in women with severe premenstrual syn-
drome, yet polysomnographic measures show more trait-like sleep alterations that may be related
to altered melatonin rhythms. Light therapy shows efficacy in improving mood symptoms.

e Sleep and reproductive function have a bidirectional relationship such that disrupted sleep is asso-

ciated with altered menstrual cycles, which could impact reproductive function.

INTRODUCTION

From menarche, or the first menstrual period, to
menopause that signals the end of reproduction,
women experience monthly variations in hor-
mones that regulate reproduction. These hor-
mones have widespread effects outside their
direct reproductive functions, including influences
on regulating mood, body temperature, respira-
tion, autonomic nervous system, and sleep. This
review highlights the effects of the menstrual cycle
on sleep, considering both physiologic changes in
homeostatic and circadian sleep regulation as well
as perceived changes in sleep quality. The authors
discuss sleep disturbances in the context of young
women and menstrual-associated disorders,
including polycystic ovary syndrome (PCOS),

disorder. They also consider reverse relationships:
how sleep and circadian disturbances impact
women’s reproductive physiology.

DEFINITIONS AND MENSTRUAL CYCLE
PHYSIOLOGY

Most women have menstrual cycle lengths be-
tween 21 and 30 days, with menses lasting less
than 7 days." The menstrual cycle is divided into
a preovulatory follicular phase and postovulatory
luteal phase, with the onset of menstrual flow
marking the beginning of a new cycle (day 1)
(Fig. 1).

During the follicular phase, follicle-stimulating
hormone and luteinizing hormone (LH) are
released from the anterior pituitary and act on

dysmenorrhea, and premenstrual dysphoric

Sleep Med Clin 13 (2018) 283-294 https://doi.org/10.1016/j.jsmc.2018.04.002 1556-407X/18/© 2018 Elsevier Inc.
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the ovaries to initiate the development of several
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ZxOAL0:

A0 TNV EMUnVOPXA WG TNV EUUNVOmauon, KAOe yuvaika PBlwvel pnviaieg
HETABOAEG OTLG OPUOVEG TTOU puBpilouv TV avanapaywyn. OLopUOVEG AUTEG £XOUV
ONMOVTIKEG ETUSPAOCELG IEPA ATIO TNV AUECH AELTOUPYLA TOUG, OTIWG OTNn PUOULON
™G 61aBeong, TG OEpHOKPACLOG CWIATOG, TNG OVATIVONRG, TOU QUTOVOHOU VEUPLKOU
ouoTHpaToG, aAAA Kot Tou UTtvou. Ot puoloAoyikeG petaBoAég adopolv T6oo oTov
KLPKASLO Kall OLoLooTaTIKO pUBO 600 Kot oTtnv avtiAnyn tng moldtnTag Tou UNvVou.

OL OLOTPOYOVLKOL KOl TPOYECTEPOVLKOL UTtOSOXELG Stavépovtal eupéwg oto KNI,
CUMMEPIAQUBAVOHEVWV TWV TEPLOXWV TIOU EUMAEKOVTOL 0T PUOMLON TOU UMvou,
onw¢ o npoocBiog eykédpalog, o umoBaAapog, oL paylaiot tupnveg padng koL o
UTOMEAQG TOTOG. OL WOONKLKEG OTEPOELSIKEG OPUOVEG HMMOpoUV Eemiong va
EMNPEACOUV TOUG KLPKASLOUG pUBHOUG, OTWE Tov KUKAO UTVOU-gypriyopong, LEow
Aaueong n €upeong emidpaon¢ otov KUPLO BnHATOSOTN: TOV UMEPXLOULOHOATLKO
nupnRva.

Avadoplkd HE TNV UNOKELWEVIK aiocBnon moiwotntag Umvou, UEAETEG £Xouv
TOUTOTOLNOEL 3 MPOTUTIAL: KAMOLEG YUVALIKEG v e avilouv aAAayEG, OPLOHEVES
avadépouv peyaAutepn SuokoAia otnv £Agucn TOU UMVOU KATA TO MECO TOU
KUKAOU, evw) GAAEG SEiXVOUV ULa MPOEUUNVOPPUGCLAKK almvia. O o ONUAVTLKOG
napayovtag ¢aiveral va eival ol HETAPBOAEG TWV EMMESWVY MPOYECTEPOVNG KOl
oLoTPOYOVWYV otnVv oYLun Aouteivikr ¢aon, mapd ot iSLeg oL anmOAUTEG TLUEG TOUG.
ErunAéov, HE TNV UTVIKN Statapoyxr ouvééovtal Kat GAAOL MapAayovteg, Kupiwg
CUMMTWHOTO TIOU EVOEXOUEVWG UETABAAAOVTIOL OE OPLOUEVEG YUVALKEG KOTA TN
SLapkela Tou KUKAOU, Omw¢ ayxog, ducOupia, kepalaldyia, KpAUneG, evalocOnoia
HOooTwV, aAAd Kol XOPOKTNPLOTIKA TOU KUKAOU, TL.X. YUVAIKEG ME aotadn KUKAO
avadEpouv cuxvotepa PoPAnLaTa.

‘000 adopd OTA AVILKELLEVIKA EVPHATO, HEAETEC £XOUV SELEEL ONpaAVTIKA Heiwon
NG QAnMOSOTIKOTNTAG UNVOU KOl TOU OUVOAKOU XpOVou UMVOU KOTA TNV
TIPOEUNVOPPUOLAKK EBSOUASA O OXEON ME TRV MPONYOUUEVH TNG, LE HEYAAUTEPN
éudoaon o0c TNAXUOAPKEG YUVOLKEG, KAMVIOTPLEG, XOMUNAOTEPOU KOLVWVLKO-
OLKOVOMLKOU status kat pe uPnAotepo AHI. AAAN peAETN, o HIKPO Selypa acBevwv
MAVTWG, EEETOLOE TOV UTIVO YUVOLKWV KABOe 8gUTtepn vOxTta KAlOOAN T SLdpKeLa TOU
KUKAou toug. Ta amoteAéopata avédsiav otabepég THEG AavOdvovta Xpovou
ENEAEVONG TOU UTIVOU Kall XpOVOU EYpRyoponG HETA TV Evapén Tou UIVou Kot ida
TMOOOOTA QNMOTEAECUATIKOTNTAG UMVOU O OA0 T0 PACHA TOU KUKAOU EMUAVOU
PNOEWG. ZTn dLdpKeLa TG Aouteiviking paong, mapatnpnOnkav avénuéva noocoota
Umvou N2 ko pkpOtepOG Xpovog untvou REM oe oxéon pe tnv woOnAakikn ¢paon,
evw n SLapkela tou Umvou Bpadéwv Kupdatwv R tng Spaoctnplotntag Bpadéwv
KUMATWV TOopEREVE avennpéaotn. Ta TteAevtaia amnoteAéopata €XOuv
eruPBeBatwdel kat amd daAAeg¢ peléteg. e AAAeG epyaocie¢ moapatnpnOnke
petapAntotnta touv unvou REM pe Tt aAdayég twv ¢ACEWV TOU KUKAOU.
Zuykekplpéva, o Umvog REM katd tn Aouteiviky ¢don epdavile mpwipdtepn



€\EUON KOL OUVTIOUOTEPNG OLAPKELOG EMELCOSLA, ETUSELKVUOVTAG OPVNTLKN
OUCXETLON UE TA EMIMESA TMPOYECTEPOVNG Kl OLOTPASIOANG, KATL TTOU TOavwg
oxetiletal Kot pe TNV avénuévn Bepuokpacia cwpatrog Katda tn $pdaocn avth.
Tupnepacpata ota onoia KatéAnfav aAAeg epyacieg avédel§av avinuévo xpovo
EYPRYOPONG Kal MEPLOCOTEPEG adunvicel otn Aouteiviky $paon. Maviwg, n mo
Spapatik aAAayr oTa XOPOAKTNPELOTIKA TOU UNVOU KOTA TNV MEPLoSo Tou KUKAou
daivetan nwg eivar n nAektposykepaloypadikn dpactnpiéotnta otn {wvn o, oTO
daopa nAadn cuxvotntwv petafy 14.25 kat 15 Hz, mou €ykewtal oe auv§nuévn
TLUKVOTNTA Kol SLAPKELA UTIVIKWV atpaktwy. Evéladépov eival, nwg o HECHALKES
yuvaikeg upe ailnvia moapatnpnOnke efopdaluvon autig g  Swadopdg,
avtikatontpifovrag pa acbevéotepn enppor tou KUKAou oto HEM umvou otav
CUVUTTAPXEL alnvia.

AANO ONUaVTIKO gUpnUa €ivat n MeTaBoAn TNG AVILOTAONG TOU OVWTIEPOU
aEPAYywWyoU KATA TN SLAPKELX TOU KUKAOU, UE HLKPOTEPN TLUN KOTA T AOUTEIVIKA
daon. lowg, emopévwg, Kat n Baputnta tou AHI va petafaAAetal avaAdyws, otav
pia moAvinvoypadia Sievepyeitan otig avtiotowyeg paosig tou kKUKAou. H unoBeon
auty xpnlet semPeBaiwong péoa ano TMEPLOCOTEPEC EPYACIEG, OMWE OMOLWG
emunAéov epyaoieg Sie§dyovtal yia va LEAETAOOUV TNV ENidpacn Tou KUKAOU Ka
NG €KAOTOTE PAONG TOU OTOV KLPKASL0 puBMO puBuLoNG TG Oeppokpaciag Tou
CWHATOG 1 TNG EKKPLONG TNG HEAaTOVivNG.

ANa evéladépovta Opata mou avaAvovial oto apbpo eival to cuvépopo
TIOAUKUOTLKWV WOONKWV KOL N CUCXETLON TOU HE TG SLATOPOXEG QVATIVONG OTOV
UTVO, TO MPOEUNVOPPUOLAKO CUVSPOHO Kol OL CUCXETL{OMEVEG SLatapaxEG UTvou
Mall HE TO OXETIKA OVTLKELMEVIKA TMOAucwupatoKataypadlkd supnuata, n
duounvoppola kat N ARYPn aviloUAANTITIKWY KL O TPOTOG TOU OAEC OUTEG Ol
KOTOLOTAOELG EMNPEAIOUV TNV APXLTEKTOVLKI) TOU UTIVOU.

TéAOG, OMWG 0 EPUNVOPPUCLAKOG KUKAOG EMNPeAlEL TOV UTVO, LE TOV i6L0 TpOTO
€XEL emiSpaon KoL otn A€ltoupyict TOU aAvVANAPAYWYLKOU OCUCTAHATOG. TNV
edpnPBeia, n £kkpLon TG wxPLVoTPOTOU oppovng (LH), mou nailel onpuaviikd polo
otn PUOMLON TNG avanapaywyng, YIVETAL KaTtd KUpata otn dtdpkela tou otadiou
N3. Meta tnv evnAikiwon, mapatnpouvtol aAAayEG KOUTA ThV MPWLLN wodnAakikn
daon, pe tov UMVo va AVOOTEAAEL QUTH) TNV KUUOTOELSK) £KKPLON, YEYOVOG TIOU
daivetar va €xeL ™ onuacia tou otn StadplAafn Twv wobnAakiwv. AKOun,
UTtAPXOUV avadOpPEG YLOL CUCKETLOHO HETAEU MLKPAG SLapKeLaG UMvou (<5 ko <6
WPEC avtiotolya) Kot dratapayuévou KUKAou t0oo o€ €dnPeg 000 0 EVAALKEG
yuvaikeg. Meyalo evdiadépov napouotdlet, ev KATakAeLSL, n Epeuva MAVW otV
enidpaon NG epyaciag kKatd Bapdle¢ otnv avamopaywylkn Asttoupyia twv
YUVOLKWY, OE60MEVOU TOU KOTAKEPUATIOHOU TOU UMVOU KOL TWV TUTIKWV
KLPKOSLOKWV TIPOTUNMWV ToU MOAAEG POpPEC TPOKAAEL O auth TNV OpAda Tou
nAnGuopov.

Ertidoyn apBpovu - ZXoAlaopdg: Ayng Asppag
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Preexisting Depression and Daytime Sleepiness in Women and Men
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ABSTRACT

Background: Sleep problems can persist following the treatment of depres-
sion and remission of symptoms. The extent to which having a previous
history of depression may be associated with current daytime sleepiness is
largely unknown.

Methods: Data were obtained from the spring 2017 American College Health
Association-National College Health Assessment (ACHA-NCHA) survey (92 insti-
tutions) which assessed self-reported health in U.S. college students (n = 41,670).
Among the sample, 93.5% were 18-24 year of age, and 69.6% women. Logistic
regression estimated the association between reported prior lifetime diagnosis
of depression and daytime sleepiness from the past 7 days, while adjusting for
depressive symptoms and antidepressant use from the past year. Unadjusted
and adjusted logistic regression models stratified by gender were performed.
Results: Among those who reported problems with sleepiness, 31.6%
women and 19.4% men had a preexisting depression diagnosis. Individuals
with preexisting depression were more likely than those without this diag-
nosis to report sleepiness problems (women: OR = 1.4, C/ = 1.3-1.6, p < .001;
men: OR = 1.2, C/ = 1.0-1.4, p < .01). However, this association differed
significantly by gender, with women with a preexisting depression diagnosis
having a 13.0% greater likelihood of sleepiness compared to men.
Conclusions: Those with a preexisting depression diagnosis, and specifically
women, may be at risk for daytime sleepiness even in the absence of current
depressive mood-related symptoms. Given that many individuals are at risk
for daytime sleepiness, mental health initiatives, including those on college
campuses, should incorporate sleep hygiene within their programming.

Introduction

Depression and sleep problems are major public health problems (Bramoweth & Taylor, 2012; James
et al., 2018) with one in five people reporting at least one episode of depression in their lifetime (Bromet
et al,, 2011) and up to 40% of the general population endorsing sleep difficulties (Mai & Buysse, 2008).
Depression and sleep problems are connected as up to 90% of the individuals with depression report
sleep problems (Tsuno et al., 2005), in contrast to one-third of the general population (Buysse et al.,
2008; Victor et al., 2019). Common biological factors (i.e., increased inflammatory dysregulation in
response to sleep disturbances) as well as genetic, familial, social and/or environmental elements have all
been suggested as potential mechanisms that could contribute independently, but mutually influencing
one another in the development of depression and sleep disturbances (Alvaro et al., 2013). While sleep
problems are a key diagnostic symptom of depression (American Psychiatric Association, 2013), sleep

CONTACT Cindy H. Liu @ chliu@bwh.harvard.edu @ Department of Psychiatry, Brigham and Women's Hospital, Harvard Medical
School, Boston, MA
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ZxOALo:

Background: ot Statapay£g Tou UMVOU HIMOPEL va MapapEivouv LETA T Bgpaneia TG KATAOAWNG.
To nooo ennpealel i} OXL TO LOTOPLKO KATAOALPNG TNV untvnAia peTd tnv Bepanseia tng KataOAupng
elval otk ayvwoto.

M£0odot: Ta dsbopéva eivar and to 2017 and tnv Baon dedopévwv American College Health
Association-National College Health Assessment (ACHA-NCHA) survey amdé 92 voonAeutika
WSpvpata n omoia afloAoynos pe gpwtnpatoAoylo tnv vyeia 41.670 dpoirtntwv. Metad twv
CUMMETEXOVTWVY TO 93,5% RAtav nAwkiog petald 18-24 kot to 69,6% NTAV YUVOIKES.
Xpnotponotndnke povtédo avaluong- logistic regression yia tnv cuoxétion Petagl mponyouevng
Stayvwong katabAwdng kot peta tn Ogpancia tng gpdaviong unvniiag ywa éva diactnpa 7
nuepwv. Tavutdxpova E£ylve TMPOCAPHOYH TWV OSeSOMEVWV yla ocuvumopén KATAOAUTTIKWVY
CUMMTWHATWY Kat Xprion avtkatabAumtikwv dappakwv. H avaluon éywve pe Baon ta ¢puAa
(dppev-0AU) TWV CUPHETEXOVTWV.

AnoteAécpata: AVAPESA GE OLUTOUG IOV ItaparnoveéOnkav yia kot urtvnAia to 31,6% TwV YUVOLKWV
Kot To 19,4 % Twv avdpwv eiYav MPonyoupévwe Stayvwotel pe KatdBAupn. Atopa HE LOTOPLKO
KatdOAwpng nrav no mbavo va napanovedouv ywa untvnAia o ox£on LE aUTOUG ou Sev eiyav
KataOAwpn (yuvaikeg: OR=1.4, ClI=1.3-1.6, p <.001 avépec: OR=1.2,CI=1.0-1.4,p<.01).
Napoda avtd autrp n oucxéton Siadopomnoiolvtav avad ¢UAO HE TIC YUVAIKEG HE LOTOPLKO
KataBAwpng va £xouv 13% peyaAutepo Kivéuvo yia untvnAia.

AnoteAéopata: Ol acBevei pe npolnapyovoa KAtaOALPn Kot ELSKA OL YUVALKEG UITOPEL va givau
avénuévou piokou yia gpdavion vunvnAiog peta tn Bepansia tng akOpA Kal v SV UTTAPXOUV
cupmtwpota KatdOAwng. Av kat toAloi acBeveig eivat av§nuévou KivdUvou yia untvnAia , dtopa
pe PuxLaTpLkEG StatapayEg Kat 6ool eival GpoltnTEg MPEMEL vV ULOBETOUV Eval TIPOYPOLHOL CWOTHG
UYLELVAG TOU UTtVOU

Ix0Ao: H gpdavion unvnAiog petd tnv Bepancia tng KatdOAWPng emnpedlel MEPLOCOTEPO TNG
VEOPEC YUVOLLKEG OE OXEON LE TOU AVSPEG.

Erttdoyn) apBpou — IxoAlaopog: Anunteng Kavrog
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Comorbid insomnia and sleep apnoea is associated with a 47% increase in mortality risk compared
with participants with no insomnia or obstructive sleep apnoea over 15 years of follow-up https://
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Abstract

Background Increased mortality has been reported in people with insomnia and in those with obstructive
sleep apnoea (OSA). However, these conditions commonly co-occur and the combined effect of comorbid
insomnia and sleep apnoea (COMISA) on mortality risk is unknown. This study used Sleep Heart Health
Study (SHHS) data to assess associations between COMISA and all-cause mortality risk.

Methods Insomnia was defined as difficulties falling asleep, maintaining sleep and/or early morning
awakenings from sleep >16 times per month, and daytime impairments. OSA was defined as an apnoea—
hypopnoea index >15 events-h™!. COMISA was defined if both conditions were present. Multivariable
adjusted Cox proportional hazards models were used to determine the association between COMISA and
all-cause mortality (n=1210) over 15 years of follow-up.

Results 5236 participants were included. 2708 (52%) did not have insomnia/OSA (reference group), 170
(3%) had insomnia-alone, 2221 (42%) had OSA-alone and 137 (3%) had COMISA. COMISA participants
had a higher prevalence of hypertension (OR 2.00, 95% CI 1.39-2.90) and cardiovascular disease
(CVD) (OR 1.70, 95% CI 1.11-2.61) compared with the reference group. Insomnia-alone and OSA-alone
were associated with higher risk of hypertension but not CVD compared with the reference group.
Compared with the reference group, COMISA was associated with a 47% (hazard ratio 1.47, 95% CI
1.06-2.07) increased risk of mortality. The association between COMISA and mortality was consistent
across multiple definitions of OSA and insomnia.

Conclusions COMISA was associated with higher rates of hypertension and CVD at baseline, and an
increased risk of all-cause mortality compared with no insomnia/OSA.

Introduction

Insomnia and obstructive sleep apnoea (OSA) are the two most common sleep disorders, each occurring in
~10-30% of the general population [1, 2]. Insomnia is characterised by frequent self-reported difficulties
initiating sleep, maintaining sleep and/or undesired early morning awakenings from sleep, and daytime
impairments such as reduced energy, concentration difficulties and feeling unrested [3]. OSA is
characterised by frequent brief narrowing and partial or complete closure of the upper airway during sleep,
resulting in transient reductions in oxygenation and hypercapnia, augmented but ineffectual breathing
efforts, cortical arousals, blood pressure surges, and daytime sleepiness and fatigue [3, 4].

Both insomnia and OSA are independently associated with increased risk of future psychiatric and medical
conditions, reduced productivity and quality of life, and high healthcare utilisation [5-7]. In the Sleep
Heart Health Study (SHHS) [8], a large US population-based cohort study designed to examine

https://doi.org/10.1183/13993003.01958-2021 Eur Respir J 2022; 60: 2101958
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ZxOAL0:

Auénuévn Bvntotnta £xeL mapatnpnbei oe acBeveig pe aunvia kabwg kKol ot
TLAOXOVTEG Ao anodpaKTiKn anvola. AeSopéva amno tnv peyaAn peAétn sleep heart
health study &cixvouv otL n tautoxpovn mapoucia kKat Twv 8U0 VOCHHATWV
(comisa-comorbid insomnia and sleep apnea) ouvééeton pe 47% avénon tou
Oavatov ot oxéon He aoBeveiq xwpi¢ aunmvia B ZAAY oe pa mepiodo
napakoAovOnong 15 stwv. Ta supnpata dgv ennpedodnkav ano dtadopeTikolg
oplopolG tnG aumnviag i ZAAY. Eniong BpéBnke avénuévn mapoucia unéptaong
Kol  KOPSLAYYELOKAG VOGOU apXLKA.

Ewdwkotepa: H aumnvia kat n anodpakTiki Anvola ival oL Tio oUXVEG MalOOAOYLKEG
KOTALOTAOEL TOU UMvou Me cuxvotnteg 10-30% oto yeviko mAnOuoud. H avnvia
Xapaktnpiletal ano duokoAia évapéng Umvou, Latripnong UIVou N AVENMLOUUNTES
MPWIWVEG aduUNVIcEL; MUE EMAKOAOUOA nNUEPAOL CUUMTWHATA EANTTWHEVNG
EVEPYELOG, CUYKEVTPWONG Kol KOmwonG. H unvikn anvola ouvodsvetal EKTOG TWV
AAAwvV amno napodikr urtofuyovartpia, UTtEpKamvia, aUEG apTnPLAKNG TILEONG Kol
nuepnola konwon,univnAia. H cuvunapén mapouotalel au§nUévo EMLMTOAQACHO
unéptaong (OR=2) kat kapdiayyelakn vooco (OR=1.70) oc oxéon pe control peta
810pOwon puAov, nAwkiag ko deiktn palog cwparog. H adpr Bvntotnta ntav 17.3,
19.3, 24.9, 30.4 enewoodia ava 1000 person- years ywa control, avnvia, unvikig
anvota kot COMISA, dgixvovtag otL n cuvinapén aUMVIiaG KoL Anvolog cuvaEstal
ME XapnAotepn mBavotnta emiBiwong. Emiong n pelétn £€6siée avnpuévo kivéuvo
Ovntotntag avaloya pe tnv Bapltnta tou LAAY (AHI >/10, >/15, >/20 enewoodia /
wpa. H cuvinapén avnviag kat ZAAY odnyet og eAattwpévn anodoxr tov CPAP kot
NPOoPATEG TUXOLOTIOLNHEVEG LEAETEG £6€L€av OTL N cupnepldopikiy Bepanseia tng
aunviag npv tnv epappoyn tou CPAP odnyei og avénon thg cuppopdwong.

Erttdoyn) apBpou — IxoAlaouog : Mavayiwtng MNavayou
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Abstract

Obstructive sleep apnea syndrome (OSAS) is characterized by symptoms and signs of more than 5 apneas per hour (AHI) at
polysomnography or 15 or more apneas per hour without symptoms. In this review, the focus will be a subgroup of patients:
adult non-obese subjects with OSA and their specific features. In non-obese OSA patients (patients with BMI < 30 kg/m?),
there are specific polysomnographic features which reflect specific pathophysiological traits. Previous authors identified
an anatomical factor (cranial anatomical factors, retrognatia, etc.) in OSA non-obese. We have hypothesized that in this
subgroup of patients, there could be a non-anatomical pathological prevalent trait. Little evidence exists regarding the role
of low arousal threshold. This factor could explain the difficulty in treating OSA in non-obese patients and emphasizes the

importance of a specific therapeutic approach for each patient.

Keywords OSAS in non-obese - Non-obese OSA anatomic factor - Sleep apnea pathophysiology in non-obese - OSAS

without obesity

Introduction

OSAS (obstructive sleep apnea syndrome) is character-
ized by repeated collapses of the upper airways that result
in a marked reduction (hypopnea) or complete interruption
(apnea) of the airflow. These events are followed by phasic
oxyhemoglobin desaturations, with consequent intermittent
hypoxemia, sympathetic hyperactivation, and sleep fragmen-
tation. They make the disease a risk factor for cardiovascular
problems [1], diabetes [2], stroke [3], premature death [4],
reduction of cognitive functions [5], and quality of life [6].
Instead, visceral obesity constitutes the main risk factor for
OSAS [7]. In addition to anatomical factors like obesity,
retrognathia, laxity of the soft palate, or macroglossia, many
other factors have been involved in the pathogenesis of the
disease [8]. These include genetic predisposition, smoking,
alcohol consumption, and gender. Pathophysiology of OSA
remains complex: it is clear that the anatomical predisposi-
tion factors are present in all patients (in 30% of patients
without other factor). In 70% of cases, there are one or more

< Caterina Antonaglia
caterinaantonaglia@gmail.com

ASUITs, Pulmonology Unit, University Hospital
of Cattinara, Strada di Fiume 447, 34149 Trieste, Italy

associated non-anatomical pathophysiological factors. This
is responsible for a different phenotype of the disease [9].

There are four pathophysiological factors involved in the
pathogenesis [9]:

1) Anatomical factor (obesity, craniofacial conformations
of reduced dimensions, laxity of the soft palate or mac-
roglossia, which can lead to greater collapse of the upper
airways in non-obese patients, etc.)

2) Instability of ventilatory control, also known as high
loop gain

3) Neuromuscular inefficiency of the dilator muscles of the
upper airways

4) Increased propensity for nocturnal awakenings due to
respiratory stimuli, or a reduced awakening threshold,
also known as low arousal threshold [9]

This paper explores the role of low arousal threshold (pre-
sent in 30-50% of all patients with OSA) in non-obese OSA
patients [10].

The diagnosis of OSAS is based on the presence of spe-
cific symptoms and signs with confirmation of the presence
of sleep apnea, with an instrumental examination. The gold
standard exam is the polysomnography (PSG), routinely
indicated for the diagnosis of respiratory sleep disorders.
However, PSG is expensive. An excellent, less expensive

@ Springer
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ZxOAL0:

H naBoducioloyia tou TAAY MapapEVEL MEPIMAOKN : 0 OAOUG TOUG acOEeVEig
UTAPXOUV avatopilkoi mapdyovteg nmpodidbeong. 2to 70 % TwWV MEPUTTWOEWV,
UTLAPXOUV £VaG 1) TEPLOCOTEPOL U avatopikol maboduoloAoyLlkoi mapAyovteg oL
omoiot euBuvovtal yla to dtadopetikd ¢avotumno tng vooou.

Auti n avaokomnon Slepsuvad €vav ano aUToUG TOUG 1N AVOTOHLKOUG TTOLPAYOVTEG
KOl OUYKEKPLHEVA, TOV POAO TOUu YapnAoU oudol adumviong (mou unapxeL oto
30-50% OAwv twv acBsvwv pe IAAY ) oe sviAlkeg pn maxvoopkoug (AM<30
KG/m?2) pe ZAAY.

H avayvwplon tou ouvépopou oc pn mayxUVooPKoug acBeveic eival onpavikig
AOyw TwV Kapdlayyslakwv emumAokwyv. Emiong ou pn mayxvoapkol pe TAAY sival
VEOTEPOL, EMOUEVWG N EyKaLpn Sldyvwon lvat CHUAVTLK .

XapnAdg oudog adumnviong eival o cuxvog o acBeveic pe xapnAo AHI kau
XapnAdtepo BMI. Ta atopa pe xapnAo ouvdo adunviong, cuvROwe adunvilovral
npwv gepdavioteil pua copapn dtatapaxn otnv avtaAlayn Twv agpiwv aipartog. I
QUTOUG TOUG aoBevelG £XEL EvoXOmoLnOel TO00 0 XPOVIOG KOTAKEPHUATIONOC TOU
unvou 600 Kat n dtaAsinovoa vunogia.

Ztnv unoopdda tou xapnAol ouvdou adUnviong, £xel StamotwOel Kal un KaAn
ouppopdwon otn Bepancia pe Cpap. ZUVENWG , OE N MAXUOAPKOUG QLOOEVELG e
ZAAY, gival onuavtikog o poAog pLaG mio e€ELSIKEVMEVNG Bepaneiag.

Erudoyn apBpou — ZxoAlaopog: EAévn Meppakn
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Abstract

Study Objectives: Untreated obstructive sleep apnea (OSA) is associated with cognitive deficits and altered brain electrophysiology. We evaluated the effect of
continuous positive airway pressure (CPAP) treatment on quantitative sleep electroencephalogram (EEG) measures and cognitive function.

Methods: We studied 167 patients with OSA (age 50 + 13, AHI 35.0 + 26.8) before and after 6 months of CPAP. Cognitive tests assessed working memory, sustained
attention, visuospatial scanning, and executive function. All participants underwent overnight polysomnography at baseline and after CPAP. Power spectral analysis
was performed on EEG data (C3-M2) in a sub-set of 90 participants. Relative delta EEG power and sigma power in NREM and EEG slowing in REM were calculated.
Spindle densities (events/min) in N2 were also derived using automated spindle event detection. All outcomes were analysed as change from baseline.

Results: Cognitive function across all cognitive domains improved after six months of CPAP. In our sub-set, increased relative delta power (p <.0001) and reduced sigma

power (p =.001) during NREM were observed after the 6-month treatment period. Overall, fast and slow sleep spindle densities during N2 were increased after treatment.

Conclusions: Cognitive performance was improved and sleep EEG features were enhanced when assessing the effects of CPAP. These findings suggest the

reversibility of cognitive deficits and altered brain electrophysiology observed in untreated OSA following six months of treatment.

Statement of Significance

Altered sleep neurophysiology and impaired cognitive performance are common features of untreated obstructive sleep apnea. Our study
examined the effects of 6 months of CPAP therapy on quantitative sleep EEG measures and cognitive functions known to be affected in
sleep apnea. Increased delta EEG power and sleep spindle density during NREM sleep and improved cognition, mood, and daytime sleepi-
ness were observed after CPAP. This suggests that CPAP can ameliorate sleep EEG abnormalities and cognitive deficits in OSA after 6 months
of treatment. Further research is required to confirm whether this effect translates to improved cognitive trajectories over the longer term.

Key words: power spectral analysis; performance; sleep-disordered breathing; positive airway pressure; neurophysiology
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ZxOAL0:

H aAAayég otnv veupoduotodoyia Kat n emdeVvoUpeVn yvwolakn anodoon eival
OUXVA XOPOKTNPLOTIKA TWV avOpwmnwv Mou MACKXoUV and anodpaKTlKi UTIVLKA
anvola Kat 8gv akoAouvBolv Bepaneia.

ZKOMOZ: EKktiunOnke n enidpaocn t¢ CPAP O£ MOOCOTIKEG TOAPAUETPOUC TOU
nAektpoeykedpaloypadripartoc (EEG) Kot Twv yvwolaKwv AELTOUPYLWV.

MEGOOAOZ: MeAetiOnkav 167 aoBeveic pe anmodpaktiky unvikn anvola ( nAwia
50+13, AHI=35+13) mtpwv Kat 6 PrveG HeTa thv edpappoyr cpap. Ta yvwolaka test
gf€taoav TNV MVAMN, TV LKAVOTNTA Satipnong TPOOCOXNG, TO OTTLKOXWPELKO
OKAVAPLOMA Ko TNV eKTEAEOTIKN Asttoupyia. OAot ot e§etalopevol umtoBARONKav
o€ nmoAunvoypadia otnv apxn Kot 6 HAVEG UETA amo tnv évapén cpap. Eywe
avaiuon twv ¢GacHaTIKWY Suvaplkwv ota dsdopéva tou EEG(C3-M2) of pia
untoopada 90 cuppetexoviwv. Emiong umoAoyiotnkav ta DELTA kat SIGMA
Suvauikd oe NREM kat n peiwon ouyxvotntag tou EEG otov REM Unvo. TéAog
unoAoyiotnke n évrtaon twv spindles ( spindle events /min) o N2 péow
outopatomnonuévng dtadikaoiag avixyvevong. OAa ta avwtépw afloAoyndnkav cav
oAAQYEG CUYKPLTLKA, TIPLV KoL 6 PAVEG LETA TNV Bgpaneia cpap.

AMNOTEAEZMATA: Ot yvwolakeéG Asttoupyieg BeEATlwONKav HETA and 6unvn cpap
Oepancia. Ztnv idla nepiodo SrarmotwOnke avénon otnv DELTA &paoctnpiotnta,
auvénuévn évtaon twv spindles kot petwpévn SIGMA §paotnplotnta Kot tov UIvo
NREM, uno Bepaneia cpap.

Ertidoyn apBpou — ZxoAlaoudg : Evayyeiia GAwpou
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