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Association Between OSA and Quantitative |® sreckorupcaes
Atherosclerotic Plaque Burden
A Coronary CT Angiography Study

Mi Lu, MD; Fang Fang, MD, PhD; Zhenjia Wang, MD, Lei Xu, MD, PhD, John E. Sanderson, MD, PhD,
Xiaojun Zhan, MD, PhD, Lianping He, MD, PhD; Chan Wu, MD,; and Yongxiang Wei, MD, PhD

BACKGROUND: Limited evidence is available regarding the association between OSA and
coronary plaque assessed by using quantitative coronary CT angiography.

RESEARCH QUESTION: Are there any associations between OSA severity-related indexes and
the presence and burden of coronary plaque?

STUDY DESIGN AND METHODS: Cross-sectional data from 692 patients who underwent sleep
monitoring and coronary CT angiography were used for this study. Of these patients, 120
(17.3%) underwent polysomnography, and 572 (82.7%) underwent respiratory polygraphy.
Multivariable logistic and linear regression analyses were used to investigate the associations
of OSA severity-related indexes with the presence, volume, and composition of plaque.

RESULTS: In multivariable analyses, patients with moderate to severe OSA were more likely to
have coronary plaques (P = .037), and plaques were more likely to contain a noncalcified
plaque (NCP) component (P = .032) and a low-density NCP (LD NCP) component (P =
.030). Furthermore, the apnea-hypopnea index and oxygen desaturation index as continuous
variables were both associated with the presence of plaque, NCP, and LD NCP (all, P < .05).
Multivariable linear regression models showed that moderate to severe OSA was associated
with NCP volume (B = 50.328; P = .042) and LD NCP volume (B = 15.707; P = .011).
Moreover, the apnea-hypopnea index (P = .015), oxygen desaturation index (P = .005), and
percentage of nighttime with oxygen saturation < 90% (P = .017) were all significant pre-
dictors of LD NCP volume. Compared with those with no or mild OSA, patients with severe
OSA had a significantly higher total plaque volume (P = .036), NCP volume (P = .036), and
LD NCP volume (P = .013).

INTERPRETATION: OSA was independently associated with the presence and burden of cor-
onary plaque, which suggests an increased risk of coronary events.

CLINICAL TRIAL REGISTRATION: Chinese Clinical Trial Registry; No. ChiCTR-ROC-17011027;

http://chictr.org.cn.
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ABBREVIATIONS: ACS = acute coronary syndrome; AHI = apnea-
hypopnea index; CAD = coronary artery disease; CCTA = coronary CT
angiography; CP = calcified plaque; IH = intermittent hypoxia; LD
NCP = low-density noncalcified plaque; NCP = noncalcified plaque;
ODI = oxygen desaturation index; T90 = percentage of nighttime with
oxygen saturation < 90%
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ZXO0Awo:

Zuoxétion HMeTal OmMOPPOKTIKAG UTVLIKAG Anvolag Kol ToooTikoU d¢optiou
aONPWHATIKAG TTAGKAG

To epwtnua o€ auth TN HEAETN €lval av UTTAPXEL CUCXETLON HETAEL TG Baputntag
™G anodpaKTIKAG UTIVIKAG amnvolag, BAacel tou Seiktn anvolwv-unonvolwv(AHI)
Kot tou &eiktn amokopeopwv(ODl) pe 1o ¢optio aONPWHATIKAG TAGKAG TWV
otepaviaiwv ayysiwv, Onwg ekTtipndnke os afovikn otepavioypadia.

Eniong §etdotnke n ovuotaon TWV AONPWHATIKWVY TAAKWV (Omwg Mmopel va
ektiunOei Baoel tng agovikng otedpavioypadiag),ds6opévou O0TL 0 MPONYOUEVEG
MeAETeg £xeL SelxOel OtTL oL aABnpPwHATIKEG TMAAKEG Tou gpdavilouv XopnAng
TLUKVOTNTOG KN aoBeoTwpéVo otolxeio epdavifouv peyaAutepo Kivéuvo prénc.

H pupelétn oupneptéhafe 692 atopa (71% avépeg),yla ta oOmoia UMNPXE
KAk umoia ywa anodpokTiKf UTVIKR dmvola,and toug onoioug to 17,3%
unofAnOnke oe mARpn moAumnvoypadia, Evw oL UMOAOUTOL OE OVOMVEUGCTLKA
noAvypadia . H péon nAwkia twv atopwv Atav 55,1+ 11,1 €wn kat to 57,8%
and autoUg PBpéBnke va mAoxeL amo METpLaG Paputntag R cofapn
anodPOKTIK UTIVIK Amvola.

Ou acBeveic pe pétplag Baputntag Kot cofapn AMOGPAKTIIK UTIVIKK Armvola
epdaviav CNUOVTIKA HEYAAUTEPO OYKO aONPpWHATIKAG TAAKAG, LEYAAUTEPO
OYKO HNn OOPBECTWUEVNG TIAAKOG , LEYAAUTEPO OYKO XOUNANG TIUKVOTNTAG HN
ooBECTWUEVNG TIAAKOG KOl CUXVOTEPN £UPAVION AONPWHATIKWY MAAKWV XWPELG
ooBeoTonoion Ot CUYKPLON HE €KEIVOUG OL omoiol gixav MpETpLag Baputntag n
6ev gpdaviiav anodpakTik UMVIKA amnvola. Emiong, StamotwOnke onpavtikn
Stadopd otov aplOpo twv npooPeBAnpévwv otedpaviaiwv ayyeiwv petal tng
opadag pe Aruag Paputnrag¢ N Xwei¢ amodPAKTLKA UTVIK AGnvola Kot
eKeivwv pe pétplrag | peyaAng Baputnrag.

Ta eupfpata autig tng MeAETNG €6sav auvfnuévo doptio abnpwpatikwv
mAakwv uvPnAov Kwwvduvou oe aoBeveic pe pétplag Papltntag kal cofoapn
anodPOKTIK UTIVIKA] ATmvola, ToU HMMopel va €€nyrnoel tov avénuévo Kivéuvo
oféwv otepaviaiwv eneloodiwv o autou¢ Toug aocBeveic.OL ouyypadeig
avadEpouv OtL Xperalovtol HEYAAUTEPEG MEAETEC yla va TO srBeBaitwaoouv.

Ertidoyn apBpou — ZxoAlaopnog: ABnva BAdayou
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KEY POINTS

e Neurologic disorders impact the ability of the brain to generate sleep, wake, and circadian

functions.

e Preexisting or de novo sleep-wake-circadian pathologies are generally underdiagnosed in neuro-
logic patients despite their major impact on onset, evolution, and outcome of neurologic disorders.
e Neurologic disorders are frequently accompanied by sleep-wake EEG changes. Extensive brain
damage can lead to the absence of measurable differentiation between sleep and wakefulness (sta-

tus dissociatus).

e New technologies will facilitate early detection and (long-term) monitoring of neurologic patients

and the optimization of their clinical management.

INTRODUCTION

The brain is the organ from which sleep, wakeful-
ness, and circadian functions are generated and
ultimately measured. The highly structured and
timed transitions between wakefulness, non-
rapid eye movement (NREM) sleep, and REM
sleep requires an integration of neural networks
across many brain structures, including the brain-
stem, subcortical regions such as the thalamus
and hypothalamus, and basal forebrain.

Central nervous system (CNS) lesions underly-
ing neurologic disorders can lead to primary
sleep-wake and circadian disorders (SWCD)
through lesioning of specific cell types or struc-
tures generating or regulating sleep, wake, and
circadian functions or through nonspecific lesion-
ing of diffuse neural networks. In addition, SWCD
can arise secondarily from complications of CNS
lesions such as spasticity, pain, and depression.
In many cases SWCD may worsen over time, as
in the case of progressive neurologic diseases.
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ZXO0Awo:

Ta veupoloylkd voonpata enmnpedlouv TNV LKAVOTNTA TOU gykepdlou va
A£LTOUPYEL KATA TA OTASLA TNG EYPIYOPONG, TOU UTIVOU KOLL TLG KLPKASLEG AELTOUPYLEC
TOoU.

MpolUmnapxovosg | VEEG SLatapaxEG TOU KLPKASLOU KUKAOu Umvou-gypriyopong
ouxva &LaAdBouv tNg SLayvwong otoug VeEUpoAoylkoug aoBeveig, mapd tov
ONHOVTLKO OVTIKTUTIO 0TV MPWTN EKSAAWON, TNV MOPELX VOOOU Kal TNV £KBacn Twv
VEUPOAOYLKWV Sratapaywv. O TeEAevTaieg, OUXVA MAPOUGCLAIOUV EKTPOTH OO TN
duololoyk Sopr) Tou UMvVou, N OMoOLa KUMAIVETOL OO KOTOUKEPUATIONO /Kot
NAEKTPOEYKEDAAKEG HETABOAEC TNG MIKPOOPXLTEKTOVLKNG XWPLG UTIOKELMEVIKA
cupmtwpata £w¢ to status dissociatus TwV EKOEONUAOHEVWV  EYKEDAALKWV
BAapwv. To paopa Twv SLadopeTIKWV TPONWV EpdAvVIoNG TWV Statapaywv UIVou-
€ypRyopPONG Kat KLpKAadiou pubpol ota veupoloyka voonpata Kot n altoAoynon
TOUG OTNV KOONUEPLWV TPAKTIKN, €lval ta Oépata mou mpayuatelETAL I
OUYKEKPLUEVN AVACKOTNON.

Ou véeg teEXVOAOyie¢ MMOpPOUV va SLEUKOAUVOUV OTNV TMPWLUN aviXveuon Kou

noapakoAovOnon Twv veupoloylkwv acBevwv, KaBw¢ Kat otn BeAtiotonoinon tng
KAWVLKAG TOUG SLaxeiplong.

Erudoyn apBpou - ZxoAlaouadg : Ayng AépBoag



EUROPEAN RESPIRATORY review
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Abstract

Treatment of obstructive sleep apnoea (OSA) in adults is evolving, as new therapies have been explored and introduced in
clinical practice, while other approaches have been refined or reconsidered. In this European Respiratory Society (ERS)
guideline on non-continuous positive airway pressure (CPAP) therapies for OSA, we present recommendations determined
by a systematic review of the literature. It is an update of the 2011 ERS statement on non-CPAP therapies, advanced into a
clinical guideline. A multidisciplinary group of experts, including pulmonary, surgical, dentistry and ear—-nose—throat
specialists, methodologists and patient representatives considered the most relevant clinical questions (for both clinicians
and patients) relating to the management of OSA. Eight key clinical questions were generated and a systematic review was
conducted to identify published randomised clinical trials that answered these questions. We used the GRADE (Grading of
Recommendations Assessment, Development and Evaluation) approach to assess the quality of the evidence and

strength of recommendations. The resulting guideline addresses gastric bypass surgery, custom-made dual-block e
mandibular advancement devices, hypoglossal nerve stimulation, myofunctional therapy, maxillo-mandibular osteotomy,
carbonic anhydrase inhibitors and positional therapy. These recommendations can be used to benchmark quality of care for

people with OSA across Europe and to improve outcomes.

Tweetable abstract @ ERSpublications

OSA-patients who refuse/don't adhere to CPAP can profit from established/emerging treatment options.
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ZxOAL0:

H xprion CPAP amoteAel tnv tpéXouvoa standard Oepameia tou ZAYY. Ouwg ouyxpova SeSopEva
EUMAEKOUV Kot GAAOUG UNXOVIoHoUG anodpang Tou avwTEPOU aspaywyoul , OTtwG N HULKN amavinon, n
arousability kot n avanvevotikn won (drive). Autd wBnoe tnv ERS va kavel update otig 08nyieg mov
€k600nkav to 2011 oXeTIKA UE TG KTOG CPAP Bepamneieg tou ZAAY, eapoupévng TG amwAeLag Bapoug
TLOU aIOTEAEL KOLVr) OEPATTEUTLKN TTPAKTLKI.

AMNOTENAEZMATA:

1. Ze eviiAIKeg mayVapkoug pe ZAAY to yootpko bypass Roux-en-Y péow AanapooKoOmnong CUVLOTATAL OE
oxéon Me tnv anAn anwAsta Bapoug, W8iwe oe acBeveic pe BMI >35 kg/m-2 kat AapBdvovtag urt'odn TG
ouvoonpPOTNTEG yLa TNV eyxeipnon. Conditional recommendation, very low quality of evidence.

2. uotiupata mpowOnong yvabou (custom made-dual block, MAD) mnapoucialouv KaAutepn
ouppopdwon os oxéon pe to CPAP, aAAQ LELOVEKTOUV OF QPKETEC MOPOUETPOUG TOU UTVOU OMwG N
eAattwon tou AHI Kol VUKTEPLVH CUOTOALKN Ttieon o HETplo-coBapo ZAAY. Ze fmio-peEtplo ZAAY dev
unapyxet dwadopa otnv anoteAeopatikotnta petal tou CPAP kaw MAD,aAAa os cofBapn vOGOo Kol
odovtika mpoPAnpata mpoteivetal to CPAP. Conditional recommendation against, very low quality of
evidence.

3. EpeBiopd¢ unoyAwooiou veupou dev mMpoteiveTal oav MPWTNG YPauUng Ospansia, aAAa pnopset va
XpnotpomnotnOet cav salvage treatment o€ CUMMTWHATIKOUG aoBeveic pe amotuyia eA€yXou tng vOoOU HE
to CPAP n MAD Kkat £€xouv BMI <32 kot AHI <50. H Stadeppik mMpooéyylon eival KaAAUTEPO AVEKTH Kol
olKoVvOuLKR, aAAd ev utapyxouv enapkeic peAéteg. Conditional recommendation against the intervention,
very low quality of evidence.

4. H puoletoupytkn Oepaneia Sev npoteivetal o oxéon e to CPAP, HOAOVOTL UIOPEL VAL EAATTWOEL TV
untvnAia aAAd OxL t6co KaAd tov AHI. Aev UMAPXOUV ETMOPKELG MEAETEG KOl EVOEXOMEVA UMOPEL va
XxpnowuonotnOsi oe aoBeveig mov diékoPav tconditional recommendation, very low quality of evidence) n
Oepancia pe to CPAP. (conditional recommendation against the intervention, low quality of evidence).

5. EYXELPIOELG OOTEOTOUN G AVW-KATW YvABou napouctalouv HeTpiou BaBpol avemBUUNTEG EVEPYELEG KOl
m@avov va xpelacBei eni mAéov opBodovtik Oepancia, aAAd anoteAoUv amnoteAeopatikr) Oepansia
W6ilwg

o€ véoug aoBeveic pue uPnAo AHI mapd to KAoTog Kat TNV EAAELWPn €EELSIKEVMEVOU YVaOOXELPOUPYLKOU
kévtpou. (conditional recommendation, very low quality of evidence).

6. OL avaoctoAeic tng KapPovikng avudpdong. Ou peléteg adopouv Kupiwg TNV aketaloAauién mou
xpnotponotnOnke o€ peléteg oe uvPopetpo 1860 kat 2590 METPA, UE TAPEVEPYELEG TNV vouTia,
napaocOnoieg kaw Suoapeotn yevon. NMNapatnpndnke BeAtiwon tov AHI, o§uydvwong, aumnviag Kat tng
endpkelag umvou. Noapa tavta &ev ocuvictdtat ektdog RCT. Conditional recommendation for the
intervention, low quality of evidence.

7. H Ogpaneia 0€ong mou opiletal oav untiog AHI >2 og oxéon e Tov pn Unttio AHI, TopouoLAleL KATIOLEG
TLOPEVEPYELEC (TOVOG OTOV AUXEVA KOLL TOV WHO), EVEEXOMEVA KaAUTEPN cUppOpdwan o€ oxéon e to CPAP
oAAd n

teAeutaia mAeovektel otnv eAattwon tou AHLLH peAétn mpoteivel yia OEpameUTIK XPON TG CUCKEVEG
pe dovnoeig (vibratory devices) n to CPAP oe aoBeveic pe amvowa 0éong kat pn [umtio AHI<15.
(conditional recommendation for either the intervention or CPAP, very low certainty of evidence)
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SPECIAL ARTICLE

Guiding principles for determining work shift duration and
addressing the effects of work shift duration on performance,
safety, and health: guidance from the American Academy of
Sleep Medicine and the Sleep Research Society
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Abstract

Risks associated with fatigue that accumulates during work shifts have
historically been managed through working timme arrangements that specity
fixed maximum durations of work shifts and minimum durations of time off. By
themselves, such arrangements are not sufficient to curb risks to performance,
safety, and health caused by misalignment between work schedules and the
biological regulation of waking alertness and sleep. Science-based approaches
for determining shift duration and mitigating associated risks, while
addressing operational needs, require: (1) a recognition of the factors
contributing to fatigue and fatigue-related risks; (2) an understanding of
evidence-based countermeasures that mavy reduce fatigue and/or fatigue-
related risks; and (3) an informed approach to selecting workplace-specific
strategies for managing work hours. We propose a series of guiding principles
to assist stakeholders with designing a shift duration decision-making process
that effectively balances the need to meet operational demands with the need to
manage fatigue-related risks.

Keywords: working time arrangements, shift scheduling, mental fatigue,
sleepiness, alertness, productivity, circadian rhythms, sleep homeostasis,
occupational medicine, policy making

Topic: consciousness related finding, fatigue, decision making, safety, workplace,
sleep, drowsiness, work schedules

Issue Section: Basic Science of Sleep and Circadian Rhythms



IXO0Aw0:

YTApXEL KPLOLUN KAl oUoLWENG aAVAyKN yla XAPaEn TTOALTIKWVY KOl KOAVOVIOUWYV avadopLlka HE TV StapKeLa
NG epyaciag o BApdie¢ wote aAfLOMLOTA VA SLOXELPLOTOUME TOUG KIvSUVOUG IOU MPOKUTTOUV MO TNV
KOTwon Kat tTnv unvnAia oto epyaciako nepiBallov. Dopeic , opyaviopol , KOWOTNTEG Kal epyalopevoL
MAAEUOUV VAL LOOPPOTIICOUV TNV SLAPKELA TNG BAPSLAG — TOUG OXETL{OMEVOUG KIVOUVOUG KOl KOLVWVLKEG
OVAYKEG YLOL TNV Epyacia.

Epeuvnuika dedopéva mou eival anapaitnta ylo tov oXedLaopo-kaboplopo twv Bapdiwv €xouv au§nbei
ONMUOVTIKA T TEAsUTAla XpOvia KOOWG Kol TIOYKOOMLEG TIPOKTIKEG €XOUV avamtuxBel mapéxovrag to
unofabpo ywa evnuepwuéVeEG anodAocel; yio autd to Oépa. Tautoxpovwe yivetar mpoonddeia va
SLatnpnOei n aKeEPALOTNTA KOL ) OKOTILHOTNTA TWV EPYACLOKWY OVOLYKWV.

OL KivéuvoL MoV CUCOWPEVUOVTOL KOTA TNV SLAPKELA TWV EPYACLOKWV BapdLwv , LOTOPLKA €XOoUV SleuBetnOel
opilovtag to pEylotn Slapkela tng Bapdiag kat tn eAdxLoTn SLAPKELA EKTOG Epyaciag. AUToL oL KaVovIopoL
6ev emapkolV va apPAUVOUV TOUG KIvEUVOUG TTOU EUNMAEKOVTAL LE TRV anodoon , TNV achalsia Kat TRV
uyeia, ou npokaAsital anod tnv anoppuOpLon HeTall TOU EPYAOLOKOU TIPOYPARMUATOC Kat TG BLOAOYLKNG
pLUOULONG TOU KUKAOU gyprRlyoponG-Umvou.

Npoocyyioelg PACLOUEVEG OE EMLOTNHOVIKA SES0MEva amaltouv

1) avayvwpilon Twv Mapayoviwyv Mou cUUBAAOUV 0TNV KOTIWGON Kal 6TOUG KIVSUVOUG TTOU OIMOpPPEOUV Ao
ouTh.

2)KaTtavonon TWV aVILOTAOULOTIKWY HETPWY TTOU UITOPOUV VA LELWOOUV QUTOV ToV Kivéuvo

3) JMa TEKUNPLWUEVN TIPOCEYYLON YL TNV €MAOYN ELSLKWV OTPATNYLKWY yLoL TOV XWPO £pyaciag ywo th
Slaxeiplon Twv wpwv epyaciag.

Mpoteivouv ML oslpd KateuBuvtApLWVY apXwv yia va Bonbnoouv toug evdiladepOpevoug va oxedLdoouv
pa Sradikacia AnPng anodpacewv avagopikd pe TNV Stapketa Bapdlag mov e§LOOPPOTIEL AMOTEAECUATIKA
TNV avaykn KAAuPng EMLXELPNOLAKWV OMOLTHOEWV LLE TNV AVAYKN Staxeiplong KvdUvwv nou oxetilovtal pe
NV KOMwon.

Erttdoyn apBpou — IxoAlaopnog: Evayyedia @Awpou
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Recommended protocols for the Multiple Sleep Latency Test and Maintenance
of Wakefulness Test in adults: guidance from the American Academy of
Sleep Medicine
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This article updates the American Academy of Sleep Medicine protocols for the administration of the Multiple Sleep Latency Test and the Maintenance of Wakefulness
Test. The American Academy of Sleep Medicine commissioned a task force of clinical experts in sleep medicine to review published literature on the performance of
these tests since the publication of the 2005 American Academy of Sleep Medicine practice parameter paper. Although no evidence-based changes to the protocols
were warranted, the task force made several changes based on consensus. These changes included guidance on patient preparation, medication and substance use,
sleep before testing, test scheduling, optimum test conditions, and documentation. This article provides guidance to providers who order and administer the Multiple
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Sleep Latency Test and the Maintenance of Wakefulness Test.
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Citation: Krahn LE, Arand DL, Avidan AY, et al. Recommended protocols for the Multiple Sleep Latency Test and the Maintenance of Wakefulness Test in adults:
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BACKGROUND

The assessment of sleepiness is an important part of the
evaluation of patients with sleep disorders. The Multiple
Sleep Latency Test (MSLT)' and the Maintenance of Wakefulness
Test (MWT)? are objective measures of sleepiness and alertness,
respectively. This article updates the American Academy
of Sleep Medicine (AASM) standardized protocols for these
tests in adults aged 18 years and older based on literature
review and expert consensus. Normative data or clinical indica-
tions for the tests are not addressed in detail in this document but
can be found in the 2005 AASM review paper.® The indications
and diagnostic criteria for the disorders of central hypersomno-
lence utilizing the MSLT can be found in the most recent edition
of the International Classification of Sleep Disorders (ICSD).*
Although the MSLT and MWT procedures are similar, there is
alow correlation (r=.41) between the tests, suggesting that they
aremeasuring different properties.’ The MSLT objectively meas-
ures sleep propensity in the absence of external alerting factors. A
shorter sleep latency reflects greater daytime sleepiness. Several
measurements of sleep latency at regular intervals across the day
are averaged to calculate a mean sleep latency (MSL). The MSL
and the number of naps in which rapid eye movement (REM)
sleep occurs are criteria used for the diagnoses of narcolepsy
type 1 and 2 and idiopathic hypersomnia.* The MSLT is also
used to assess persistent sleepiness after the treatment of other
sleep disorders such as obstructive sleep apnea (OSA). Accurate

Journal of Clinical Sleep Medicine, Vol. 17, No. 12

measurement of physiological sleep tendency requires minimiz-
ing environmental and alerting factors.”

In contrast, the MWT measures the ability to stay awake.
The MWT is a modification of the MSLT and is used to objec-
tively measure the ability to stay awake under nonstimulating
conditions for a defined period of time.? An increased ability to
stay awake in the context of trying to remain awake is reflected
in a prolonged sleep latency. Analogous to the MSLT, several
measurements of sleep latency at regular intervals across the
day are averaged to calculate the MSL. The MWT is used to eval-
uate response to treatment for conditions associated with exces-
sive sleepiness and to assess alertness in individuals who must
remain awake for safety reasons.>*°

PROTOCOLS FOR MSLT

The protocol for the MSLT is presented in Box 1 and Box 2.

Considerations for the MSLT

The objective of the MSLT is to measure a patient’s physiological
tendency to fall asleep under standardized conditions. Several
factors concerning patient preparation and test performance
need to be considered to acquire reliable data during the MSLT.
These considerations are discussed in detail herein and are
intended to provide additional guidance in conducting the
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IxOAL0:

To MSLT eival pia Sokpacia wdiaitepa xpRotn yia tnv emBepfaiwon t¢ dtayvwong t¢ vapkoAnyiag. H
Sokipaoia eival apketd evaioOntn, ylati e§apratal and napa NoAAoUG TTOLPAYOVTEG OL OTIOLOL TIPETEL Val
™PNOouv anapykAtta Kat €XeL TOAAOUG TIEPLOPLOHOUG, TTOU £XOUV VO KAVOUV UE TG akpLBeic ouvOnKeg
ektéAeon tng e¢€taong, Le ta pappaka ov mlavov va £XEL TTAPEL 0 AoOEV G TpLY, oTa OTtolal alalLteito
SLattepn mMPoOooXN yla VoL LNV EMNPEACOUV TNV £€ETAON KAl TEAOG OTNV EPUNVEL TWV QNTOTEAECHATWV.
H npocetolpacia Eekwvael Suo BSopadeg mpLv ano tnv e€€taon Kat 0 acOevh ¢ NMPENEL va KataypadeL Tov
UTIVO TOU Kol va XPNOLHOToLel Kat aktiypado, epooov SiatiBetal, yia va smPeBatwdel 4Tl Kolpaton
LKOVOTIOLNTIKA, OnAadn) Katd mnpotipnon TouAdxwotov 7 wpPeG Kol OMwodNMote TouAdxlotov 6
wpeC. Emiong, oe mepintwon mou MACXEL ANO UTIVLKN Anvola TPEMEL va S1opOwOei n unvikn anvoila pe
xpnion CPAP snapkwg, mnapadeiypatog¢ xapn n xpnon CPAP va €ival QmoteAEOMHATIK yla TNV
KOTOIMOAEUNON TWV QMVOLWV Kat va TNV ¢opdel o acBevrg Lkavomolntiko xpovo. To apOpo eival moAu
evdLap£pov yla autoug mou Xpnotponololv T HEB0SO0 Kal yla auTo oaG TO MapouoLA{OUE, OTWG EMioNG
Ko tapouctalope TG StadopEg ano Tig mponyoUUEVEG 08nyieg tov 2005.

H a§loAoynon tn¢ unvnAiag anoteAei onUavTko epyaleio yla tnv eKTipnon acOevwv pe StatapaxEg UMVou.
Ou dokipacieg MSLT kot MWT xpnotiomnoloUvTal yla TNV OVTLKELKEVLK HETPNON TNG UMVNALaG Katl TG
gypryopong, avrtiotowya.

AuTo 10 apBpo avadEpel apKkeTEG AANAYEG OTA TIPWTOKOAAA TwV SoKipaotwv MSLT kat MWT tou 2005.
'OAeg autég oL aAAayEg Eytvav e oKomo va auvénOei n aia twv anoteAeopdatwyv tou MSLT kat MWT. Etol:

1. Oocov adopd TOV MPOYPAHUHATIONOG TOU UTvou - adUnviong npv ano Tt dokipaoie¢ MSLT kat MWT
CUVLOTATOL TEKUNPLwoN Tou poypappatog Unvou-adunviong Kot EMapKoU UNMVOU HECW NUEPOAOYIWV
Unvou He N Xwpic aktiypadia yia 2 eBdopnddss (Evavtt tng 1 efdopddag nmov ocuvioToUoE TO TPWTOKOAAO
Tou 2005) mpv ano tn dokipaoia oUuTwg wWote va e§acdaAloTel CUVENAG Kal EMOPKAG TOCOTNTA UNVOU,
SnAadn, bavikd 27 wpeg ava voxta. H tekpunpiwon auvty Oa npénel va nponyeitat Twv dokipaciwv. Ot
€AAXLOTEG WPEC UMVOU eival 6 emeldn oplopévol aoBeveic pe vapkoAnyia BLwWVOUV KATAKEPHATIOUEVO
Umvo. AUOo €BSOMASEG SESOUEVWV ETUTPENMOUV KoL TNV tapakoAouOnon 2 ZafBatokuplakwy, XPOVoG KATA
TOV OTIOLO EVOEXETAL VAL UTIAPXEL ONLAVTLKY) LETABANTOTNTAL.

2. Kata tnv agloAoynon epyalopévwy o€ Bapdieg Kat acbevwv pe kabuotepnpévn paon UIVou, oL KALVLKOG
Latpog Oa npémnel va npoypappartilel to MSLT dtav o acBevig £xeL otaBepd npdypappa Unvou-adunviong.
OL KalvoupyLeg 08nyieg ouviotoUV n XPoViKN TepPiodog tng dokipaciag Oa mpEmeL va aVTLOTOLXEL OTNV
TUTILKN Ttepilodo adunviong tou acBevouc. Etol o aocBeveig pe dratapaxn kabuotepnuévng EAevong UIVvou
kot otoug long sleepers ouviotatol KaBuotépnon Tou TEPHATIGHOU TG PSG (oUTw¢ wote va anodevystat
n dtakomnn 1 o mepLopLopog Tou REM), yeyovog ou anattel kot kKaBuotépnon tn¢ Evapéng tou MSLT.

3. 00ov adopa tn PaPHAKEVUTIKN Aywyn KoL Tn XPHon ouoLlwyv To TpwTtokoAAo thg AASM tou 2005 napeixe
VEVIKEG 06NYyLlEC OXETIKA ME TO MOLEG LBLOTNTEG papurdkwv Oa pnopoucav va napeppaivouv o Eva MSLT
KOlL GUVECTNOE OTL SLEYEPTIKA, SLEYEPTIKA PAPHAKA, KA KATAOTAATIKA TOU Utvou REM dpappaka Oa npémnet
va drakomrovral 2 eBSopadeg mpv anod tn dokipacia tov MSLT. Qotdoo, n xprion thg cvotacng tou 2005
glval SUOKOAN, KAOWG LOVO €va HLKPO TTOCOOTO TWV acBevwv Tou EAafav Bepansia pe KATACTAATIKOUG
TLOLPAYOVTEG TOU UTtvou SLtékoav tn Asttoupyia Toug mpLv ano tn Sokipaoia. H 18k opdda ouviota ot
TOLPAYOVTEG TTOU amnaplOpouvtal otov mivaka 1 (dpappoka mov Pnopouv va eEmMnPeacouv tov untvo REM
i/ko o AavOdvov xpovog tou NREM Umvou) va petwBouv rtpv ard to MSLT yua va eAaytetonoindouv ot



emdpaoslg ™G PAPUAKEUTIKAG aywyng Kot va mopoatnpndel o acBevig svw Ppiloketal €KTOC TwV
TOLPOLYOVTIWY YLO ETTOPKEG XPOVLKO Stdotnua mpwv anod tn Sokipaocioa. H akpfrc Sidpkeia tou Xpovou
SLakomng Twv papuakwy e§aptatal ano to Xpovo nuicstag {wng twv pappdakwv. Etol papaka rj oUcie
ME peyalo Xpovo nuicelag wng (>1 nuépa) pmopei va XxpeLlactel kot Staotnua 6 eBdopadwv evw os autd
TIOU €XOUV HLKPO XPOVOo nuiosiag {wng Mnopei va xpeltaotel didotnua < 2 eBdopadwv. Oa mpeneL va
anodeUyeTAL TO XPOVLKO Slaotnpa Slakormn¢ va ivat moAU cuviopo AGdyw Kwvduvou gpdaviong rebound
REM. Eniong os oplopévouq aoBeveig, umopel va pnv eival duvati n diakomnn evog pappdkou (onwe oe
aoBeveig pe peilova katadAwPn  AAAeG avermlBUUNTEG EVEPYELEG) 1) va N O€AeL 0 aoBeviig va StakoPeL tnv
aywyn tou. OAa ta pappaka mou AapBdavovtat anod tov acOevr 24 wpeg pv anod to MSLT Ba npénet va
avadépovtar otnv £kOeon avadopdg tng Sokipaociag¢ ywa va PonbRoouv otnv eppnveia TwWv
anoteAeopatwv. Eav umtdpxeL apvnTKO anotéAecpa o acOevn e LOTOPLKO IOV UTtoSnAwvel vapkoAnyia,
TOTE 0 KAWIKOG LaTpOg Ba mpémeL va €EETACEL TO €vOEXOMEVO eMavVAAAUBAVOUEVWV SOKLHAOLWV R
€EVAAAQKTLKA VoL SOKLUAOEL Ta Ntineda opeivng eav undpxel katanAnéia.

4. Mua GAAN aAAayr tou adopa T LECOSLAOTH LATA TWV SOKLHAGLWY 0pLleL OL SpAOTNPLOTNTEG TTOU UMOpPEL
va dieyeipouv tov acBevi) cupnepltAapfavopévng Kat Tng XPRonG OAwV TwWV NAEKTPOVIKWY CUCKEUWV VoL
otapatave 30 Aentd npv and tnv Sokipacia tdéco yia to MSLT 600 kot yia to MWT. Ztig odnyieg tou 2005
KATIOLEG SPAOTNPLOTNTEG EMPETE VA CTAUATHOOUVE ota 15 Aemta Kat GAAeg ota 30 Aemta.

5. Mua texviki aAlayr Atav n tpocsdnkn twv petwniaiwv anaywywv (F3, F4) téco oto MSLT 600 Kot oto
MWT. To povtal tou 2005 anattoUoe KEVIPLKEG Kat LVLAKEG araywyEg, HOM, HMT ko HKT.

6. To mapov apBpo avadépetal eniong otov acBeveic pe Amua AAY (<10/h) mou 8ev £xouv KaAn
cuppopdwon otn Bepaneia KATL oTO onoio Sev umtpxe avaioyn avadopd otig 0dnyieg tov 2005. ‘Etol o€
QUTH TNV MEPIMTWON 0 LaTpog Ba pemnel va afloAoyrnoet tnv mibavatnta dtatapaypuévouv UIVou AGyw Tou
Arag AAY £VaVTL TWV EMLMTTWOEWV TOU dtatapaypévou Unvou anod tn Ogpaneia tng AAY (Un avoxn otn
Oepancia) kot va anodaciosl katd noco n Oepancia Eévavtl tng AAY MpENEL va XpnoLHomoLn0el katd tn
Siapkela tou MSLT. H £€kBeon avadopa Ba npénel va avadEpel Tov Tpomno Staxeipiong tng AAY Kotd tn
SLAPKELA TWV UTIVIKWV MTPOCTIAOELWV.

7. Zupdwva pe TG 0dnyieg tou 2005 kata tig 40Aenteg Sokipaoieg tov MWT o acBevi¢ Enpene va KAOeto
OTO KPEPATL, e TNV TAATN Kat To KEPAAL urtooTnPL{OpeVa Ao Eva LagAapL KPEBATLOU £TCL WOTE O AUXEVAG
va pnv eivo apoAa AUYLOUEVOG N EKTETAUEVOG. OL VEEG 08nYyieg Sivouv tnv emloyn otov acBevi va KaBetal
O€ aVOKALVOMEVN KapEKAQ yLati TO KPEPATL SEV AVTLKATOMTIPIlEL €val TUTILKO enayyeARATIKO mepLBAAAov.
Ouwg n emdoyn tng B€ong tov acBevolg Oa npémel va sivat idLa yia OAeg TG SoKLHAOLEG Eypriyopong.

Erttdoyn apBpou — ZxoAlaopnog: Mavog Bayiakng — AAikn Mnvapit{oyAou
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Cluster Analyses of OSA and the Incidence
of Cardiovascular Mortality in a Hispanic Population

Gonzalo Labarca, MD, Jorge Dreyse, MD, Constanza Salas, MD, Francisca Letelier, MD,; —

and Jorge Jorquera, MD

L

BACKGROUND: Previous studies reported a strong association between sleepiness-related symp-
toms and comorbidities with poor cardiovascular outcomes among patients with moderate to
severe OSA (msOSA). However, the validation of these associations in the Hispanic population
from South America and the ability to predict incident cardiovascular disease remain unclear.
RESEARCH QUESTION: In Hispanic patients with msOSA, are four different cluster analyses
reproducible and able to predict incident cardiovascular mortality?

STUDY DESIGN AND METHODS: Using the SantOSA cohort, we reproduced four cluster analyses
(Sleep Heart Health Study [SHHS], Icelandic Sleep Apnea Cohort [ISAC], Sleep Apnea
Cardiovascular Endpoints [SAVE], and The Institute de Recherche en Sante Respiratoire des
Pays de la Loire [IRSR] cohorts) following a cluster analysis similar to each training dataset.
The incidence of cardiovascular mortality was constructed using a Kaplan-Meier (log-rank)
model, and Cox proportional hazards models were adjusted by confounders.

RESULTS: Among 780 patients with msOSA in our cohort, two previous cluster analyses
(SHHS and ISAC) were reproducible. The SAVE and IRSR cluster analyses were not
reproducible in our sample. We identified the following subtypes for SHHS: “minimally
symptomatic,” “disturbed sleep,” “moderate sleepiness,” and “severe sleepiness.” For ISAC,
three different subtypes (“minimally symptomatic,” “disturbed sleep,” and “excessive sleep-
iness”) were similar to the original dataset. Compared with “minimally symptomatic,” we
found a significant association between “excessive sleepiness” and cardiovascular mortality
after 5 years of follow-up in SantOSA, hazard ratio (HR), 5.47; 95% CI, 1.74-8.29; P < .01; and
HR, 3.23;95% CI, 1.21-8.63; P = .02, using the SHHS and ISAC cluster analyses, respectively.
INTERPRETATION: Among patients with msOSA, a symptom-based approach can validate
different OSA patient subtypes, and those with excessive sleepiness have an increased risk of
incident cardiovascular mortality in the Hispanic population from South America.

CHEST 2021; 160(6):2266-2274
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KEY WORDS: cardiovascular mortality; obstructive; OSA phenotyping; precision medicine;
sleep apnea
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ABBREVIATIONS: BIC = Bayesian information criterion; CA = cluster
analysis; CHD = coronary heart disease; ESS = Epworth Sleepiness
Scale; HR = hazard ratio; HSAT = home sleep apnea test; HTN =
hypertension; IRSR = The Institute de Recherche en Sante Respiratoire
des Pays de la Loire; ISAC = Icelandic Sleep Apnea Cohort; msOSA =
moderate to severe OSA; RDI = respiratory disturbance index; San-
tOSA = OSA in Santiago; SAVE = Sleep Apnea Cardiovascular End-
points; SHHS = Sleep Heart Health Study; Spo, = oxygen saturation;
T90% = total time with oxyhemoglobin saturation below 90%
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ZxOALo:

MeAétn afloAoynong tecodpwv SLadopeTikwv avaAloswv opadwv (clusters) aocBevwv pe
anopPAKTLK UTIVLKI GMVOLOL KoL CUGXETLON LE TNV ENMIMTWON TNG Kapdlayyelakng Bvntotntag oe
lonaviko nAnBuopo

H amodpaktikl UMVIKA AQnvola anmoteAel ML €TEPOYEVR VOOO Kot ooBeveic pe tnv idwa
Baputnta vooou pmopei va gpdavidovrar pe SLadOPETIKA CUUMTWHOATA. ML KOLWVI] OTOTLOTLKN
MPOCEYYLON ylad TNV KATAVONON TNG ETEPOYEVELNG OF €va VvOoonua amnoteAei n avaduvon
opadwv (cluster analysis) otnv omoia  avayvwpilovtar umoopdds¢ He  TapopoLd
XapoktnpLotika. Epappoyn autrig g Mpocéyylong €XeL yivel Kal otnv omogpaKTLK UTIVIKA
AmvoLa ylo TRV oVayvwpeLon UNOTUMWY a6OEVWV PE KOWVA GUMTTTWLOTA.

Itn MeAétn aut ot ocuyypadeic mpoomadnoav vo OMOVINOOUV OTO EPWTINUA EAV TECOEPLS
Stadopetikég cluster avalvoesig (Sleep Heart Health Study [SHHS], Icelandic Sleep Apnea Cohort
[ISAC], Sleep Apnea Cardiovascular Endpoints [SAVE], and The Institute de Recherche en Sante
Respiratoire des Pays de la Loire [IRSR] cohorts) qtav avanapaywylles o€ lomavolg acBeveig tng
XWANG pe pétpla kot cofapn Amodpaktikn YIViKNA Anmvola Kat av pmopoucav va mpofAédouv
oV Kivéuvo Kapdiayystaking Ovnrotnrag.

Ze i kooptn 780 aocBevwv, SU0 anmd TI¢ mnapanavw cluster avalloelg PpEOnkav
avanoapoywylpes. H SHHS amd thv omoia avayvwpiotnkav ot £§A¢ umotumoL acBevwv e
Anodpaktikr) Yrvikr) Anvola: ‘Ue  €EAAXLOTA cUMRTwHAta’, ‘pe Satapaypévo Unvo’, ‘Ue  HETPLAL
untvnAia® kot ‘pe cofapr unvnAia’ kaw and thpv ISAC tpelg Stadopetikol UMATUTIOL: ‘EAA)LOTA
cupntwpata’, ‘Siatapayuévog Unvog Kot ‘urmepBoALkr) urnvnAia’.

Bp€ONKE OTATIOTIKA ONUOVTLK) OUOXETION TNG UMEPPBOALKAG nUEPAOLAC UTMVNALOG ME TNV
Kapdiayyelaky Ovnrotnta oe pla mepiodo mapakoAolONoNG MEVIE ETWV.

H pelétn auty €6ei§e OtL oc aoBevei pe pétplag PBapiutntag kat cofapn anodpokIKn
UTIVIKA] QIVOLOL UITOPOUV VA avayvwpLotouv Stadopetikol UMOTUNoL, HE BACH TA CUMMTWHATO
KoL O Uumotunmo¢ Me UumepPoAky nupepiowa  unvhAia epdavilet  avénuévo  kivéuvo
KopdLayyelakng Ovnrotntag. ZNUOVILKO MEPLOPLOKO TNG MEAETNG amoteAeil to OtTL dev efetaotnke
n ocuppopdwon otn Oepancia otoug acBbevei¢ autoug, evw n ocupudpdwon otn cpap acOevwv
pe Anodppaktiki Yrivikg Antvola otn XAn avadépetat va eivat povo 30%.

Ta amoteAécpata oautda 6&eiyvouv OTL n  avayvwplon Umotunwv oocBesvwv pe Paon ta
CUUTTTWHOTA £XEL ONHAOCiOL 0TV KALWVIKA TIPOKTLKN yla TRV £§atopikevuon tng Oepaneiag Kal o€
aoBevei¢ pe Anodpaktikl Ymvik Anvoia Kat UmepBOALkr) unmvhAia Oa mpEmel va  yivetou
evtatikn Oepaneia kat mapakoAolOnon autrg, MPOKELMEVOU va HEWWOeL 0 KapSlayyelakog
Kivéuvog.

Ertidoyn apBpou — ZxoAlaopdg: ABnva BAayou



Sleep and Obesity
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KEY POINTS

e Poor sleep leads to inadequate appetite control and obesity deteriorates sleep quality.
o Sleep deprivation either quality or quantity, makes people tired and fatigue, affecting appetite, and

ultimately leading to obesity.

OSA.

INTRODUCTION

Daytime fatigue or excessive daytime sleepiness
are common sequelae of disturbed nocturnal sleep
seen in certain conditions such as obstructive
sleep apnea (OSA). We witnessed the advances
in sleep science after the discovery of OSA and
obesity hypoventilation syndrome (OHS), which is
often referred to as the “Pickwickian syndrome.”
Obesity and male gender were known risk factors
for sleep disorders as early as the 1800s.

Recent interest in obesity developed when the
association between short sleep time and
increased body mass index (BMI) was published
in 2002." Shortly after, in 2004, scientific investiga-
tion found the association of leptin and ghrelin with
sleep.?* Since then, there have been thousands of
research on sleep and obesity from the molecular
level, epidemiologic data, observational studies,
and experimental studies, in both animals and
humans. Nowadays, people value the importance
of sleep quantity and quality in weight control in or-
der to maintain a healthier lifestyle.

In the past, eating voraciously at night was only
perceived as a psychological representation of
losing self-control. This changed after the impact
of the circadian sleep-wake cycle on appetite con-
trol started to receive attention.

In a study conducted in 2021, researchers found
that not only is sleep duration important, the timing
of sleep was also significant.”

Delayed sleep phase is associated not only insomnia symptom but also nocturnal binge eating.
Overweight people can develop sleep complaints that may deteriorate the quality of sleep such as

Sleep and obesity have mutual influence and further exacerbate the other.

Here, we will discuss the impact of sleep on appe-
tite and obesity, and in turn, the influence of weight
or body composition on sleep and sleep disorders.

MOLECULAR PATHOLOGY
Leptin and Ghrelin

Leptin and ghrelin are two important hormones that
help maintain energy balance. Leptin is known as
the “appetite suppressor” and is synthesized in ad-
ipose tissue. Its direct relationship with the amount
of body fat was first reported in 1994.° Early reports
of leptin injections in leptin-deficient patients with
childhood obesity showed improved appetite and
energy expenditure.® However, in non-leptin-defi-
cient obese patients, when leptin was directly
administered, it did not improve obesity.” It was
later determined that this was due to leptin resis-
tance, which was identified as the major pathology
leading to obesity. To date, the exact mechanism of
leptin resistance remains unclear.

Ghrelin increases food intake by increasing the
appetite. It is released mainly in the stomach and
is presumed to signal hunger to the brain. The level
of ghrelin in the blood increases when the energy
is low, such as during fasting or starvation. Ghrelin
levels rapidly increase after food intake. Its secre-
tion is also affected by sleep, such as during sleep
deprivation.

Studies have revealed an association between
sleep time and these appetite-regulating
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ZXO0Awo:

Eivaw yvwoti n apdidpopn oxéon LeTagy mayuoopKiag KoL KaKrG oLotntag UNvou.
H otépnon 1 0 KATAKEPUATIOUAG TOU UMVOU 08Nnyeil 0€ KAKO EAEYXO TNG OPEENG Ko
npodlabétel o MpAoAnyPn PBAPOUC KoL AVANTUEN TOXUCOPKIOG O ToSLA Ko
eVAALKEG. O paUAog KUKAOG CUUTTANPWVETAL LE TOV AUENHEVO Kivouvo epdaviong
ZAY, alnviag kot AAAwV dtatapaywv UTTVOU IOV MapATNPELTOL OTA TTAXUOOPKA KOLL
unépfapa Atopa.

H Swaxeipion tou ZAY anokAelotika pe tnv epappoyn CPAP gv AUVEL 0pLOTIKA TO
nPOBANpa TG NpocAnPng cwpatikov Bapoug and povn tng, av dev epapuootel
KOl Lot Tautoxpovn aAllayr otig Kabnuepvég cuvinBeLeg Tou Tpomou {wnG.

EvéiadEépouoa Kat «EUTENTN» AVALOKOTNON YLA ...PPECKAPLOUA YVWOEWV, LE EUXEC
ywa Xpovia MoAAd kot Eutuxiopévo to 2022 !! Makdpt va yivoupe oAot Aiyo
KaAvutepot !

Ertidoyn apBOpou — ZxoAlaopnog: Ayng AépBag
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Referral of adults with obstructive sleep apnea for surgical consultation: an

American Academy of Sleep Medicine clinical practice guideline

David Kent, MD'; Jeffrey Stanley, MD?; R. Nisha Aurora, MD, MHS?; Corinna Levine, MD, MPH*: Daniel J. Gottlieb, MD, MPH®; Matthew D. Spann, MD';
Carlos A. Torre, MD*; Katherine Green, MD, MS®: Christopher G. Harrod, MS’

"Vanderbilt University Medical Center, Nashville, Tennessee; 2University of Michigan, Ann Arbor, Michigan; *Rutgers Robert Wood Johnson Medical School, New Brunswick, New
Jersey; *University of Miami, Miller School of Medicine, Miami, Florida; °VA Boston Healthcare System, Brigham and Women'’s Hospital, Boston, Massachusetts; ®University of
Colorado, Aurora, Colorado; “American Academy of Sleep Medicine, Darien, lllinois

Introduction: This guideline establishes clinical practice recommendations for referring adults with obstructive sleep apnea (OSA) for surgical consultation.
Methods: The American Academy of Sleep Medicine (AASM) commissioned a task force of experts in sleep medicine, otolaryngology, and bariatric surgery to develop
recommendations and assign strengths based on a systematic review of the literature and an assessment of the evidence using the GRADE process. The task force
evaluated the relevantliterature and the quality of evidence, the balance of benefits and harms, patient values and preferences, and resource use considerations that
support the recommendations. The AASM Board of Directors approved the final recommendations.

Recommendations: The following recommendations are intended as a guide for clinicians who treat adults with OSA. Each recommendations statement
is assigned a strength (“Strong” or “Conditional”). A “Strong” recommendation (ie, “We recommend ... ") is one that clinicians should follow under most
circumstances. A “Conditional” recommendation is one that requires that the clinician use clinical knowledge and experience and strongly consider the
patient’s values and preferences to determine the best course of action. (1) We recommend that clinicians discuss referral to a sleep surgeon with adults with
OSA and BMI <40 kg/m? who are intolerant or unaccepting of PAP as part of a patient-oriented discussion of alternative treatment options (STRONG). (2) We
recommend that clinicians discuss referral to a bariatric surgeon with adults with OSA and obesity (class II/lll, BMI 235 kg/m?) who are intolerant or
unaccepting of PAP as part of a patient-oriented discussion of alternative treatment options (STRONG). (3) We suggest that clinicians discuss referral to a
sleep surgeon with adults with OSA, BMI <40 kg/m?, and persistent inadequate PAP adherence due to pressure-related side effects as part of a patient-
oriented discussion of adjunctive or alternative treatment options (CONDITIONAL). (4) We suggest that clinicians recommend PAP as initial therapy for adults

Downloaded from jcsm.aasm.org by 176.58.138.151 on Janu:_:\r)(1 12, 2022. For personal use only. No other uses without permission.

Copyright 2022 American Academy of Sleep Medicine. All rights reserved.

with OSA and a major upper airway anatomic abnormality prior to consideration of referral for upper airway surgery (CONDITIONAL).
Keywords: upper airway surgery, hypoglossal nerve stimulation, bariatric surgery, maxillomandibular advancement, obstructive sleep apnea
Citation: KentD, Stanley J, AuroraRN, etal. Referral of adults with obstructive sleep apneafor surgical consultation: an American Academy of Sleep Medicine clinical

practice guideline. J Clin Sleep Med. 2021;17(12):2499-2505.

INTRODUCTION

This clinical practice guideline is intended to replace the previously
published 2010 American Academy of Sleep Medicine (AASM)
guideline on the use of surgery to treat adults with obstructive sleep
apnea (OSA)' and reflects the current recommendations of the
AASM. Positive airway pressure (PAP) is well recognized as the
most efficacious treatment for OSA, but therapy effectiveness
may be compromised when patients are unable to sufficiently
adhere to therapy or obtain adequate benefit. For some patients
struggling with PAP, surgery may therefore be a less efficacious
yet ultimately a more effective treatment option. The 2010 guide-
line made recommendations for specific surgical procedures, but it
did not address the critical question of when to consider surgical
treatment options.' The current guideline seeks to recognize clini-
cal scenarios where such compromises should be discussed and to
provide a framework for explicitly addressing the role of patient-
specific values and preferences in the creation of a customized
treatment plan evaluating the risks, benefits, costs, and side effects
associated with various medical and surgical therapies.

Journal of Clinical Sleep Medicine, Vol. 17, No. 12

This guideline, in conjunction with the accompanying
systematic review,” provides a comprehensive update of the
available evidence and is designed to provide recommenda-
tions for when health care providers treating OSA should dis-
cuss referral for upper airway or bariatric surgery evaluation
with adult patients with OSA. It intentionally does not provide
recommendations for individual surgical procedures and
instead focuses on the body of evidence surrounding surgery
as a treatment option in the setting of residual or untreated
OSA. It informs clinical care by considering specific, com-
monly encountered clinical scenarios in which consideration
of surgery may provide patient benefit, acknowledging that
the tools and knowledge base needed for comprehensive
anatomic evaluation and patient counseling regarding the sur-
gical experience are outside the practice boundaries of most
health care providers. Procedural selection is a complex deci-
sion requiring an informed discussion of risks and benefits
surrounding anatomically appropriate options that incorporates
patient-specific values and preferences. Collaborative commu-
nication about patient care between a consulting surgeon and a
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ZxOALo:

Auto 10 apBpo Snpocieutnke Tov AeképPBplo tou 2021 ko €ival avabswpnon Twv odnywwv mou
dnuootevutnkav to 2010 and tnv Auepikavikr Etatpeia ‘Ynvou. Ol o8nyieg adopouv TO MOTE Kal molot
ao0eveic Me aMOPOKTIKA UTVIKA GMVOLOL  TIOPOATEUIOVTOL YLOL  XELPOUPYLKN OVILHETWIILON TOU
OUVSPOMOU. ZKOTOG TWV 0dNywwv €ival 0 KAOOPLOKOG TOU TPOMOU QVILUETWILONG TWV OVAYKWVY TNG
MAELoVOTNTAG TWV A0OEVWV.

Ou véeg 0dnyieg avadépovtal os :

AcBeveig mou dev avéxovtan 1) Sev d€xovral tn Oepaneia pe PAP GUOKEVEG

AcBeveic mou 6ev avéxovtal tn Oepaneia pe PAP cUOKEUEG AOYyWw TMOPEVEPYELWV TIOU QVATTUOCOVTOL
OUTtO TNV TILEDT TWV CUCKEUWV.

AcBeveig mov MapouoLA{oUV AVATOULKEG AVWHOALEG TOU AVWTEPOU ALEPAYWYOU

«O08nyigg»

ZUOCTAVETOL N TIOLPOLTIOUTI) OE XELPOUPYO ELSLKO OTNV LATPLKA TOU UMvou aoBevwv e amodpaKTikn
UTVIKA antvota Kot BMI < 40 kg/m2 nou 8ev avéxovtal i Ssv €xovtal th Osparneio pe PAP CUOKEVEG WG
evaAlaktikn popdn Bepaneiag ( Loxupr cvotacn STRONG )

2 ZUOTAVETOL N TIOPOTIOUN OE XELPOUPYO ELOIKO OfF eneuPacel nmoayvoapkiag acbsvwv He
anodppaKTK UTVIKA arnvola Kat rtayxvoapkia ( 11/11, BMI > 35 ) mou 8gv avéxovtow r dgv S€xovtan Tn
Oepaneia pe PAP ouokeUu€G wg evaAllaktiki popdn Bepaneiag ( oxupr cvotacn, STRONG )

ZUOTAVETOL N TIOPATIOUTI) OE XELPOUPYO ELSLKO OTNV LATPLKA TOU UMvou acBsvwv pe  amodpakTiki
UTVIKR antvola kat BMI < 40 kg/m2 nou 8gv avéxovtal thn Xprion cuokeug PAP AOyw TTOPEVEPYELWV TTOU
avamnTtUooovVTOL Ao TNV NEcH TwV CUOKEVWV ( cuotacon unto 6poug, CONDITIONAL)

Tuotivetar n évapén Ospanciag pe PAP ocuokeunl w¢ oapxtk Hopdn Oepanciag acBesvwv pe
anodPOKTLKI) UTIVLIKI) QIMVOLOL KOL OVOTOMLKEG OVWHOAAIEG TOU QVWTIEPOU OEPAYWYOU TPV TNV
TLOLPOLTTOULTT) TOUG YLOL XELPOUPYELO TOU avVWTEPOU aepaywyou. ( cuotaon uno opoug, CONDITIONAL)

Ertidoyn apBpou — ZxoAlaopnog: KaAAppon Adumnpou
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Reopening after lockdown: the influence of working-from-
home and digital device use on sleep, physical activity, and
wellbeing following COVID-19 lockdown and reopening

Stijn A. A. Massar**t?, Alyssa S. C. Ng*f, Chun Siong Soon'*, Ju Lynn Ong?*,
Xin Yu Chua?, Nicholas I. Y. N. Chee?, Tih Shih Lee? and Michael W. L. Chee%*

Sleep and Cognition Laboratory, Centre for Sleep and Cognition, Yong Loo Lin School of Medicine, National University of Singapore,
Singapore and 2Laboratory of Neurobehavioral Genomics, Neuroscience and Behavioral Disorders Programme, Duke-NUS Medical
School, Singapore

*Corresponding authors: Stijn A. A. Massar, Sleep and Cognition Laboratory, Centre for Sleep and Cognition, Yong Loo Lin School of Medicine, 12 Science
Drive 2, National University of Singapore, Singapore 117549. Email: stijn.massar@nus.edu.sg; Michael W. L. Chee, Sleep and Cognition Laboratory, Centre

for Sleep and Cognition, Yong Loo Lin School of Medicine, 12 Science Drive 2, National University of Singapore, Singapore 117549. Email: michael.chee@
nus.edu.sg.

*These authors contributed equally to this work.

Abstract

Study Objectives: COVID-19 lockdowns drastically affected sleep, physical activity, and wellbeing. We studied how these behaviors evolved during reopening the
possible contributions of continued working from home and smartphone usage.

Methods: Participants (N = 198) were studied through the lockdown and subsequent reopening period, using a wearable sleep/activity tracker, smartphone-delivered
ecological momentary assessment (EMA), and passive smartphone usage tracking. Work/study location was obtained through daily EMA ascertainment.

Results: Upon reopening, earlier, shorter sleep and increased physical activity were observed, alongside increased self-rated stress and poorer evening mood ratings.

These reopening changes were affected by post-lockdown work arrangements and patterns of smartphone usage. Individuals who returned to work or school
in-person tended toward larger shifts to earlier sleep and wake timings. Returning to in-person work/school also correlated with more physical activity. Contrary
to expectation, there was no decrease in objectively measured smartphone usage after reopening. A cluster analysis showed that persons with relatively heavier

smartphone use prior to bedtime had later sleep timings and lower physical activity.

Conclusions: These observations indicate that the reopening after lockdown was accompanied by earlier sleep timing, increased physical activity, and altered
mental wellbeing. Moreover, these changes were affected by work/study arrangements and smartphone usage patterns.

Statement of Significance

The COVID-19 pandemic disrupted daily lives worldwide, impacting sleep, physical activity, and mental wellbeing. Although lockdowns
were imposed suddenly, the process of reopening has often been more gradual with partial mobility restrictions still in place. By longitu-
dinally tracking sleep, physical activity, and wellbeing through lockdown and the extended period of reopening, we document how these
are affected by persistence of working from home and pre-bedtime smartphone usage. As hybrid work arrangements and expanded use of
electronic communication are likely to persist through the protracted pandemic and its aftermath, our findings could inform strategies to
adapt to new societal norms.

Key words: COVID-19; lockdown; sleep; physical activity; wellbeing; wearable; smartphone
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ZxOALo:

Me 6edopévo nwg ta COVID-19 lockdowns ennpéacav tov Umvo, thv ¢uoikn
Spaoctnplotnta Kat tnv guefia twv avOpwnwv n HeAETn auth €XEL WG OKOMO va
MEAETAOEL TIG TIOPATIAVW TIAPAHUETPOUG LETA TV EMAVAAELTOUPYIL TNG KOWWViaG
KaOwg Ka TLg mbaveg eEMSPACELG TNG Epyaoiag armo To OTitL 1) TG XPrRong E§unvwy
Kwntwv. 198 cuppetéxovteg LeAeTOnKav t0co Katd tnv nepiodo tou lockdown ka
otnv akoAouBn mepiodo emavaleltoupyiag, aflodoywvrag SeSopéva and tnv
texvoloyia twv €funvwv Kwvntwv. Katd tnv emavaleitoupyia, mapatnpnOnke
MLKPOTEPOG UMVOG Kol au§nUévn OWMATIKA Spaoctnpldtnta, moapdAAnAa e
auénuévo ayxog Kat PKpOotepeC Badpoloyieg agloAdynong tng Bpadivig Stabsong.
AUTEG oL aAAayEG KATA TNV EMAVAAELTOUPYLA EMNPEACTNKOV QO TIG VEEG pUOHICELS
epyaoiag peta to lockdown ko ta potifa xpiong twv smartphone. Ta atopa nov
enéotpedpav oOTNV E€pyaciat 1} OTO OXOAEIO QUTOMPOOWNWG ETEWVAV TIPOG
HeyaAUTePEG aAAayEG O XPOVO UTVoU Kat adpUNVIonG vwpitepa ano ot cuvROllav.
H emotpodr) otnv mMpoowrniky epyacia r} To oXoAeio ouoyetiotnke emiong pe
TMEPLOCOTEPN OWHATIKN Spaoctnplotnta. e avtibeon pe O,TL avapevotav, Sev
UnNpée MELWON OTNV QVTLKELUEVIKA METPNUEVN XPHRon Twv smartphone peta tnv
enavalettoupyia. Nepetaipw avaluon, €6€LEE OTL TOL ATOUA LLE OXETLKA MEYAAUTEPN
xprion smartphone mpw andé tov UnMvo eixav mo apyou¢ XPOVOug UMVOU Kot
XOHUNAOTEPN CWHATLKA Spaotnplotnta.

ZUUMEPOACHATIKA , LUTEG OL TTAPATNPOELG ELVOL EVOELKTLIKEG TTWG N TLEPLOSOG ETA TO
lockdown ouvobeUtnke amnod xpovo UMvVou vwpitepa cuyKpLtika pe to lockdown,
avénuévn puoikn Spaoctnplotnta Kat ennpeacpévn Puxtkr sveia.

Ot napandavw oANayEG EMNPEACTNKAV TOOO OamnmoO TIG OAAAYEG OTLC CUVONRKEG
epyaciag /oxoAeiov aAAd kat amnod Tnv xprion twv smartphones.

Ertidoyn apBpovu - ZxoAlaoudg: EvayysAioa @Awpou
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