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Reboxetine Plus Oxybutynin for OSA FWTwrm—
Treatment

A 1-Week, Randomized, Placebo-Controlled, Double-Blind Crossover
Trial

Elisa Perger, MD, Luigi Taranto Montemurro, MD,; Debora Rosa, PhD, Stefano Vicini, MD, Mariapaola Marconi,
Lucia Zanotti, PhD, Paolo Meriggi, PhD, Ali Azarbarzin, PhD, Scott A. Sands, PhD,; Andrew Wellman, MD, PhD, —=
Carolina Lombardi, MD, PhD, and Gianfranco Parati, MD, PhD

BACKGROUND: The recent discovery that a combination of noradrenergic and antimuscarinic
drugs improved upper airway muscle function during sleep and reduced OSA severity has
revitalized interest in pharmacologic therapies for OSA.

RESEARCH QUESTION: Would 1 week of reboxetine plus oxybutynin (Reb-Oxy) be effective on
OSA severity?

STUDY DESIGN AND METHODS: A randomized, placebo-controlled, double-blind, crossover trial
was performed comparing 4 mg reboxetine plus 5 mg oxybutynin (Reb-Oxy) vs placebo in
patients with OSA. After a baseline in-laboratory polysomnogram (PSG), patients underwent
PSGs after 7 nights of Reb-Oxy and 7 nights of placebo to compare apnea-hypopnea index
(AHI), which was the primary outcome. Response rate was based on the percentage of
subjects with a = 50% reduction in AHI from baseline. Secondary outcomes included
Epworth Sleepiness Scale (ESS) score and psychomotor vigilance test (PVT) values. Home
oximetry evaluated overnight oxygen desaturation index (ODI) throughout treatment.

RESULTS: Sixteen subjects aged 57 [51-61] years (median [interquartile range]) with a BMI of
30 [26-36] kg/m”* completed the study. Reb-Oxy lowered AHI from 49 [35-57] events per hour
at baseline to 18 [13-21] events per hour (59% median reduction) compared with 39 [29-48]
events per hour (6% median reduction) with placebo (P < .001). Response rate for Reb-Oxy
was 81% vs 13% for placebo (P < .001). Although ESS scores were not significantly lowered,
PVT median reaction time decreased from 250 [239-312] ms at baseline to 223 [172-244] ms on
Reb-Oxy vs 264 [217-284] ms on placebo (P < .001). Home oximetry illustrated acute and
sustained improvement in the oxygen desaturation index on Reb-Oxy vs placebo.

INTERPRETATION: The administration of Reb-Oxy greatly decreased OSA severity and
increased vigilance. These results highlight potential possibilities for pharmacologic treat-

ment of OSA.
CLINICAL TRIAL REGISTRATION: ClinicalTrials.gov; No.. NCT04449133; URL: www.
clinicaltrials.gov CHEST 2022; 161(1):237-247
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ZxOAL0:

Auti n tuxawomotnpévn,placebo-controlled, StmAn TupAnR peAétn, amavid oTo EpWTNHA EAV N XPRON
ouvbuacpou tnG reboxetine,evdog avaoctoAéa emavanpocAnyng tng vopemvedpivng, Kot TG
oxybutynin, evog avtipouokapLvikol mapdyovta, UIopEL va LELWOEL T BaputnTa TG ANopPAKTLKNG
UTIVLKNAG amvolag. H pewwpévn vopadpevepyikn dpaotnplotnta,0ewpeital otL nailel onpavtiko poAo
OTOV HELWHEVO TOVO TWV GOAPUYYIKWYV HUWV, KUupiwg otn Siapketa tou NREM Umvou, svw n
HOUOKAPLVIKA Spaotnplotnta EUNMAEKETOL KUPLWG OTN HULKA atovia oto REM unvo.

Tuppeteiyav otnv avalvon 16 acBeveig, pe péon nAwia ta 57 €tn Kat pe mpoodatn Siayvwon
Anodpaktikig Yvikig anvotag (< 1 €tog) pétplag  onpavtikng Baputntag. H opada eAéyxou éAafe
4mg reboxetine kat 5 mg oxybutynin yia pia eBdopdda, evw 6Aot oL acBeveic unoBAROnkav oe
MHEAETN UMvou TPV TNV €vapén TG aywyng Kat tnv £Béoun nuépa, KabBwg Kal o€ mapakoAouOnon
ofupeTpiag Katd To dtdotnpa TG LEAETNG.

Ztnv opdda nov £AaPe tnv aywyn mapatnpndnke peiwon tou AHI katd 59% o€ oxéon ME TV apXLKA
T, to 81% eudavicav peiwon tou AHI katd >50%, evw mapatnpnOnke Kot HEiwon Tou Seiktn
OMOKOPECHWV. Avtifeta, 8ev mapatnpenOnKe oTATIOTIKA onuaviiky Siadopd otnv unmvnAia twv
aocBevwv pe Baon tnv EPSS.

H pelétn €xeL mepLOPLOMOUG TTOU adpOopPoUV OTO HLKPO apLlOpo acBevwv, Tn KPR SLAPKELA TNG, KAOwWG
KOl TOV QMOKAELONO aoBevwv pe cofapéG cuvvoonpotntes. Ta amoteAéopata,opws, mibavws Oa
QMOTEAEOOUV TO £VOUOHA YL TN SLEvEpyela LEYAAUTEPWVY KAl HEYOAUTEPNG SLAPKELOG MEAETWV OE
oxéon Ue tn GapHaKeUTIKA Bepaneia TG anoppaKTKAG UMIVIKAG anvolag, n onoia 6a pnopolos va
anoteAel pia emumAéov evaAAoktik Oegpancia o aocBeveic mou Sev deixvouv kavomonTkA

ocuppopdwon otn xpron tng CPAP.
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INTRODUCTION

The understanding of sleep remains elusive, it
must have an important purpose, as it survived
many evolutionary cycles. Genetic factors are sur-
mised to regulate sleep as evidenced by the heri-
tability of sleep traits, specific genetic
polymorphisms of these traits, and existence of fa-
milial sleep disorders.’

Recent studies in human and animal models
have uncovered some genetic factors underlying
sleep disturbances. However, there are more
questions than answers. Studying the genetic fac-
tors underlying sleep disturbance will aid in under-
standing the underlying mechanism of sleep.
Identification of the first familial circadian pheno-
type (familial advanced sleep phase syndrome
[FASPS]) in the late 1990s made it possible to
begin genetic mapping and cloning of genes or
mutations that have strong effects on human
circadian timing, thus starting the quest for under-
standing the genetics of sleep.? In this review, an
overview of genetical regulation of sleep and ge-
netic factors underlying several sleep distur-
bances will be presented.

Genetic Factors of Sleep

Although mechanisms regulating sleep are
conserved across species from flies to mammals,

Sleep is a very complex behavior, regulated by processes that have underlying genetical factors.
However, up till now, no sleep genes are identified.

Some sleep disturbances are inherited and have underlying genetic factors.

Sleep disturbances are caused by the interplay of genetic, neurobiological, and environmental fac-

studies find that genes regulating sleep remain
ambiguous. The probable cause may be that sleep
is not one phenotype; there are variabilities in rapid
eye movement (REM) and non-REM (NREM) sleep
for instance. Diessler and colleagues found more
than 300 sleep phenotypes in mice.® Sleep is a
very complex behavior that is regulated by the
circadian rhythm (process C) and homeostatic
drive (process S). Process S keeps track of prior
sleep-wake history and controls the homeostatic
need for sleep, whereas process C sets the time-
of-day that sleep preferably occurs.*

Circadian rhythm plays a role in sleep regulation,
especially in sleep timing. In mammals, the circa-
dian clock genes consist of activators CLOCK
and BMALA1, repressors PER (period) and CRY
(cryptochrome).® The mechanism consists of
clock proteins that regulate their own transcription
in an autoregulatory feedback loop."® The degra-
dation of PER and CRY proteins is also regulated
by the serine/threonine kinases, casein kinase 13
(CK13) and CK1g, the F-box proteins, FBXL3 and
FBXL21. Several additional genes and feedback
loops have been uncovered, increasing the
complexity of the mammalian circadian clock
gene network. In a second feedback loop, CLOCK
and BMAL1 also regulate the transcription of
genes for the nuclear receptors REV-ERBo and
REV-ERB. A third feedback loop is mediated by
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ZXO0Awo:

O Unvog Bswpeital pa dlaitepa ouvOetn cupnepidpopd, mov pubuiletar and tov
KLPKASL0 puBUO Kal TOV UNXAVIOHO opolootacn . Autol ennpealovial ano YEVETIKOUG,
oAAa Kot MePLBAAAOVTIKOUG TTOPAYOVTEG. AV Kat TIOAAEG SLatapaxEG UTIVOU £XOUV WG
UTTOKEIMEVA QUTLO YEVETIKEG AVWHAALEG KoL TTAPOTL akopa &ev éxouv avakaAuvdOei
yoviSia mou eAéyxouv TOV UMVO, OL TIEPLOCOTEPEG OMO OWUTEG TIG SLATAPOXES
kaBopilovtar amd tnv enintwon NePLBAAAOVIIKWVY/BLOAOYIKWV KOL YEVETIKWV
TOLPOLYOVTWVY Kal TN HETAEL Toug dtadpaon. H HeAETN Kol TAUTOMOLNON TWV YEVETIKWV
nopayoviwv mov evbuvovtal yia tig dtadopeg dtatapaxég unvou Ba BondnosL otnv
avakaAuyn Kot tTnv KaAUTEPN KATavonon Twv KNXOVLIOKWY Tou Untvou. To apBpo auto
napouotdlel pa mepiAnYn TNG YEVETIKAG pUOULONG TOU UTIVOU KOl TWV YEVETLKWV
apayoviwy tov KpuBovtal niow ano siadopeg StatapaxEg Unvou.

Ertidoyn apBpou — ZxoAlaopog : Ayng AépBag
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Mindfulness is Associated with Better Sleep Quality
in Young Adults by Reducing Boredom and Bedtime
Procrastination

Ai Ni Teoh 1, Jeffrey Wai Kong Wong

Affiliations
PMID: 35098824 DOI: 10.1080/15402002.2022.2035729

Abstract

Objective: Bedtime procrastination is a relatively new topic of research and has been found to
compromise sleep. Researchers have studied the predictors, but only a few studies have focused on
the ways to reduce bedtime procrastination. Mindfulness, a novel variable in this research area, may
shed some light on how to decrease bedtime procrastination. This study examined a serial mediation
model and hypothesized that the relationship between mindfulness and better sleep quality would be
serially mediated by lower levels of boredom and bedtime procrastination.

Methods: This study employed a correlational approach and recruited a sample of 220 participants
aged between 17 and 30 (M = 20.34 years, SD = 2.86). In the Qualtrics online survey, participants
completed a series of questionnaires measuring mindfulness, boredom, bedtime procrastination, and
sleep quality.

Results: The analyses provided support for our serial mediation model. Mindfulness predicted a lower
level of boredom, which in turn predicted a lower level of bedtime procrastination and subsequently
better sleep quality.

Conclusion: Our findings highlighted the role of mindfulness in curbing bedtime procrastination,
setting a foundation for future research on the interventions for sleep issues associated with bedtime
procrastination. We discussed the theoretical and practical implications of the findings.
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ZxO0A0:

NepiAnyn

H avapAntikétnta évapéng tng wpag Tov UMVou eival Eéva OXETIKA VEo BEpa Epeuvag Kat €xeL BpeBel otL
ENNPeAleL TRV TOLOTNTA TOU UMIVOU. OL EPEUVNTEG £XOUV LEAETAOEL TOUG TIPOYVWOTIKOUG TTAPAYOVTEG QUTHG
NG OUOXETLONG, AAAQ LOVO AiyeG MENETEG £XOUV EMIKEVTPWOEL 0TOUG TPOTOUG HEiwONG TNG avaBAnTKOTNTAG
npLv Tov Unvo. H evouveldntotnta (H peiwon tou dyxoug Baclopévn o€ otolXeia mMov npoodEPEL N EVTOTIKA
eknaidsvon yia va BonORoEL Atopa e AyX0G, AyXoG, KATtaOALyn Kat mévo), pia véa LETaBANTA O AUTOV
TOV EPEUVNTIKO TOMEQ, UMOPEL va pigel pwg oto NMwe va HelwBel n avaBAntikotnTta Tov UnMvou. Auti n
MeAETN e§€TaOE VAl OELPLAKO MOVTEND SLapecoAdBnong Kat UEOeoE OTL N oxEon LETAEU EVOUVELSNTOTNTAG
Kot KaAUtepng mowdtntag Umvou Ba Sdtapecolafouvtav oslplakd and xapnAotepa enineda mMARENG Ko
avaBAnTikoTnTAG IPLY TOV UTvVO.

Mé£Bodot

Autr) n MEAETN XPNOLUOTOLNCGE L0 OUCXETLOTIK TPOOCEYYLON Kol oTpatoAoynce éva Seiypa 220
CUMUETEXOVTWV NALKiaG petagy 17 kat 30 etwv (M = 20,34 etwv, SD = 2,86). Ztnv SLadIKTUAKN £PEUVA TNG
Qualtrics, oL CUMUETEXOVTEG CUUITANPWOOV L0 OELPA OTTO EPWTNLATOAGYLA TTOU HETPOUCAV TNV EMiyVwOon,
™V MAREN, TNV avaBANTIKOTATA KO TRV TOLOTNTA TOU UTVou.

AnoteAéopata

OL avaAuoelg empefaiwoav To LOVTIEAO pLag oslplakng Stapecolapnong. H evouveldntotnta npoéPAsye
XapnAotepo emninedo MANRENG PLV TOV UTIVO, TO OTOLO ME TN OELPA ToU MPOoEPRAemne XapunAdtepo eninedo
avaBANTIKOTNTOG KoL WG ATMOTEAECHA KAAUTEPN TTOLATNTA UTIVOU.

Zuunepacporta

Ta supAUATA TNG £PEUVAG UTIOYPAMULOOV TOV POAO TNG EVOUVELSNTOTNTAG OTOV TEPLOPLOMO TNG
avaBANTIKOTNTAG TNG WEOG TOU Umvou, B€tovtag ta OgpéAta yio MEAAOVTIK €PEUVAL OXETIKA HE TLG
MoPEUBACELS yLa TTPOPA AT UTIVOU TTOU oXeTI{ovTal LE TNV AVUBANTIKOTNTA TOU UTIVOU.

Ertidoyn apBpou — ZxoAlaopog: Anuntprog Kavrag
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Physical activity, sedentary behaviour and incidence
of obstructive sleep apnoea in three prospective US
cohorts

YueLiu ' 2, LinYang 3 4 3, Meir J Stampfer ' © 7, Susan Redline & 2, Shelley S Tworoger & 10,

Tianyi Huang 11 8

Affiliations
PMID: 34289976 DOI: 10.1183/13993003.00606-2021

Abstract

Background: Reduced physical activity and increased sedentary behaviour may independently
contribute to the development of obstructive sleep apnoea (OSA) through increased adiposity,
inflammation, insulin resistance and body fluid retention. However, epidemiological evidence remains
sparse and is primarily limited to cross-sectional studies.

Methods: We prospectively followed 50 332 women from the Nurses' Health Study (2002-2012), 68
265 women from the Nurses' Health Study Il (1995-2013) and 19 320 men from the Health
Professionals Follow-up Study (1996-2012). Recreational physical activity (quantified by metabolic
equivalent of task (MET)-h per week) and sitting time spent watching TV and at work/away from
home were assessed by questionnaires every 2-4 years. Physician-diagnosed OSA was identified by
validated self-report. Cox models were used to estimate hazard ratios (HRs) and 95% confidence
intervals for OSA incidence associated with physical activity and sedentary behaviour.

Results: During 2 004 663 person-years of follow-up, we documented 8733 incident OSA cases. After
adjusting for potential confounders, the pooled HR for OSA comparing participants with >36.0 versus
<6.0 MET-h per week of physical activity was 0.46 (95% Cl 0.43-0.50; pirend<0.001). Compared with
participants spending <4.0 h per week sitting watching TV, the multivariable-adjusted HR was 1.78
(95% Cl 1.60-1.98) for participants spending >28.0 h per week (preng<0.001). The comparable HR was
1.49 (95% ClI 1.38-1.62) for sitting hours at work/away from home (ptreng<0.001). With additional
adjustment for several metabolic factors, including body mass index and waist circumference, the
associations with physical activity and sitting hours at work/away from home were attenuated but
remained significant (pyeng<0.001), whereas the association with sitting hours watching TV was no
longer statistically significant (ptreng=0.18).

Conclusions: Higher levels of physical activity and fewer sedentary hours were associated with lower
OSA incidence. The potential mediating role of metabolic factors in the association between
sedentary behaviour and OSA incidence may depend on the type of sedentary behaviour. Our results
suggest that promoting an active lifestyle may reduce OSA incidence.

Copyright ©The authors 2022. For reproduction rights and permissions contact permissions@ersnet.org.
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ZxOAL0:

H ehattwpévn doknon kat n Kootk {wn anoteAoUuV MapAyovteG KvSUvou yia epdavion
ZAAY péow Kupiwg : 1) avénong tng evandBeong Ainoug, 2) cuotnpatikng pAeyuovig, 3)
avénong ¢ aviiotaong otnv WoouAivn, 4) KOTOKPATNONG LYPWV. € QUTH TNV TTPOOTITIKN
HEYAAou peyEBoug peAéTn o€ vyelovokoug (50332 yuvaikeg kaw 19920 avépeg), peAetnOnkav
HE EpwTnUaToAoyLla KAOe 2-4 xpovia, n puoikn Spaoctnplotnta oe MET-h/week (metabolic
equivalents), kaBwg koL 0 xpOvog mapakoAovOnong TNAedpaAoNG Kal 0 XPOVOG KOOLOTLKAG
gepyaoiag pokpld amd to omnitt. H didyvwon tou IAAY £ywve HETA OXETIKA SAAwon tou
uyelovokoU (92% in lab PSG). Bp€Onke OtL n eAattwpévn aoknon (6yxotopnon os <4 MET-
h/week vs >/ 28 MET-h/week), overall adjusted for confounding, é¢6woav hazard ratios (Cox
proportional hazards) = 0.46 (p for trend <0.001). H mapakoAouOnon tnAsdpacng Kot n
KoOLotikn epyaocia (Sixotounon oe <4wpeg vs.>/ 28 wpeg, £dwoav HRs 1.78 ko 1.49
avtiotolya. Ou petafoAwkoi mapdyovteg (BMI kat Waist Circum) tpomomoinoav tnv
napakoAovOnon TV ( p=0.18). PDaivetal 6TL 0 CUVSUACHOG AGKNONG £0TW KOl LETPLOG KOL O
EAATTWHEVOG XPOVOoG KaOLoTiknG IwnG oxetilovtal PE MKPOTEPN emintwon XAAY. Emiong
daivetal 6tL n oxéon petagu ZAAY Kat Kadiotikng {wng emnpeAleTal ano Tov XopaKTHPo TNG
KaOLoTIKAG oupnepLdOopPAag.

Ertidoyn apBpou — ZxoAlaouag: Mavaywwtng Navayou
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COMMENTARY

Is bilevel PAP more effective than CPAP in treating hypercapnic obese
patients with COPD and severe OSA?

Commentary on Zheng Y, Yee BJ, Wong K, Grunstein R, Piper A. A pilot randomized trial comparing CPAP vs bilevel PAP
spontaneous mode in the treatment of hypoventilation disorder in patients with obesity and obstructive airway disease. J Clin
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Nathan C. Nowalk, MD'; Julie M. Neborak, MD'; Babak Mokhlesi, MD, MSc?

"Department of Medicine, Section of Pulmonary and Critical Care, University of Chicago, Chicago, lllinois; “Department of Medicine, Division of Pulmonary, Critical Care and

Sleep Medicine, Rush University Medical Center, Chicago, lllinois

Chronic hypercapnic respiratory failure, defined as awake rest-
ing PaCO, = 45 mm Hg with a normal pH, can occur in both
chronic obstructive pulmonary disease (COPD) and obesity
(ie, obesity hypoventilation syndrome or OHS). Nocturnal pos-
itive airway pressure (PAP) improves awake and sleep hyper-
capnia in both conditions. Evidence has emerged from clinical
trials that in ambulatory patients with stable chronic hypercap-
nic COPD, nocturnal bilevel positive airway pressure with a
backup rate (BPAP-spontaneous timed) with high inspiratory
pressure and very low expiratory pressure, ie, high-intensity
noninvasive ventilation, improves important clinical outcomes
such as mortality and hospital readmissions.'* Importantly,
patients with significant obesity or suspected of having obstruc-
tive sleep apnea (OSA) were excluded from these clinical trials.
In fact, clinical practice guidelines on the management of
chronic stable hypercapnic COPD suggest continuous positive
airway pressure (CPAP) as the treatment of choice, rather than
the more costly and challenging-to-implement noninvasive
ventilation, if OSA 1is considered to be the main contributor to
the patient’s chronic hypercapnia.’

Similarly, clinical trials in patients with OHS have excluded
patients with COPD and have predominantly focused on ambula-
tory patients who have concomitant severe OSA (approximately
70% of patients with OHS have severe OSA). In these clinical
trials of OHS and concomitant severe OSA, CPAP and noninva-
sive ventilation (either BPAP-spontaneous timed or volume-
targeted pressure support) were equally effective compared to
CPAP.*> Therefore, clinical practice guidelines have recom-
mended the use of CPAP in this group.® BPAP is recommended
for patients with OHS who have mild or moderate OSA, nonob-
structive sleep-dependent hypoventilation, or experience treat-
ment failure with CPAP.°

The preceding recommendations for chronic hypercapnic
respiratory failure were derived from studies using strict exclu-
sion criteria that deliberately separated patients with OHS or
severe OSA from those with COPD.>° It is therefore not sur-
prising that providers are frequently faced with a clinical

Journal of Clinical Sleep Medicine, Vol. 18, No. 1

conundrum: Are obesity and OSA the main contributor to the
patient’s chronic hypercapnia or COPD? And what form of
PAP therapy is best suited for the obese hypercapnic patient
with COPD and severe OSA (ie, overlap syndrome)? Although
the exact prevalence of overlap syndrome is unknown, the clin-
ical conundrum becomes more relevant because in 1 study of
patients with moderate-to-severe COPD referred from a pulmo-
nary rehabilitation facility, OSA prevalence was 66%.’

In this issue of the Journal of Clinical Sleep Medicine,
Zheng and colleagues® rejected prior exclusion criteria and
instead sought to describe the chronic hypercapnic patient with
obesity, severe OSA, and COPD. The authors enrolled partici-
pants with daytime hypercapnia (PaCO, > 45 mm Hg), obesity
(body mass index > 30 kg/m?), and obstructive airways disease
defined as forced expiratory volume in the first second over
forced vital capacity (FEV/FVC) < 0.7 presenting to a single-
center outpatient sleep clinic. This single-blinded, randomized
controlled trial with 2 parallel arms was designed to compare
CPAP with BPAP-spontanecous-mode (BPAP-S) over 3
months. Thirty-two participants were randomized evenly to
either CPAP or BPAP with polysomnography used to titrate
PAP settings. The primary endpoint was improvement in awake
PaCO,. Following intergroup analysis, BPAP-S was demon-
strated to be more effective than CPAP at reducing PaCO,
(9.4 mm Hg, confidence interval = 4.3-15mm Hg, P = .001).
The mean baseline PaCO, was 5 mm Hg higher in those ran-
domized to BPAP-S. This difference is clinically relevant, and
it may have not reached statistical significance due to the small
sample size. Patients in the BPAP group had more opportunity
to normalize (or regress to the mean) than patients randomized
to CPAP. With that said, BPAP-S remained superior to CPAP
after adjusting for baseline differences in PaCO, between
groups.

Although reduction in PaCO, was greater with BPAP-S,
there was still a significant improvement in hypercapnia by
both CPAP (P <.05) and BPAP-S (P <.01). In fact, 8 of 16 par-
ticipants (50%) in the CPAP arm and 10 of 16 participants
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(62.5%) in the BPAP-S arm corrected to eucapnia by the end of
3 months. BPAP-S also demonstrated greater improvement in
health-related quality of life and spirometry indices of FEV,
and FVC. Notably, no significant difference was observed in
potential confounders of adherence, weight, and need for noc-
turnal supplemental oxygen. Adherence is of particular impor-
tance, as it has been consistently demonstrated that better
adherence to PAP therapy is associated with stronger control of
respiratory failure in OHS’ and chronic hypercapnic COPD."°
Although improvement in PaCO, is a common endpoint used in
studies of patients with chronic hypercapnic respiratory failure,
it remains unclear if the benefit of PAP is mediated directly
through PaCO, reduction or whether PaCO, is a marker for
other PAP benefits (ventilation/perfusion matching, respira-
tory muscle rest during sleep, improving airway obstruction,
improvement in hypoxemia).?

All participants were naive to PAP therapy and after an ini-
tial diagnostic polysomnography, each participant underwent a
second polysomnography to titrate their PAP settings. The
mean titrated CPAP setting was 12.7cm H,O. This value is
comparable to the mean CPAP setting of 10.7 cm H,O used in
the Pickwick trial, the largest randomized controlled trial with
the longest follow-up in patients with OHS comparing CPAP
and noninvasive ventilation (ie, volume-targeted pressure sup-
port with a backup respiratory rate).* Mean titrated settings in
the BPAP arm were inspiratory PAP (IPAP) 15.8 cm H,O and
expiratory PAP (EPAP) 9.7 cm H,O. This driving pressure of
6 cm H,O (difference between IPAP and EPAP) is substantially
lower than most “high-intensity” chronic hypercapnic COPD
trials,'"'> and lower than the mean inspiratory and expiratory
pressures of 19.7 cm H,0 and 8.2 cm H,O, respectively, used
in the Pickwick trial.* It is important to acknowledge that there
is significant variability in how BPAP is titrated in sleep labora-
tories. In the Pickwick trial* and the study by Zheng et al,®
EPAP was titrated to relieve obstructive apneas. Once the upper
airway was splint open, IPAP was increased to improve
obstructive hypopneas, flow limitation, and hypoxemia. This
strategy leads to lower EPAP settings and, thereby, allows for
higher levels of driving pressure or pressure support (difference
between IPAP and EPAP) compared to a strategy in which
EPAP is increased to relieve obstructive apneas, hypopneas,
and flow limitation. The discrepancy in the level of pressure
support or driving pressure between the current study and the
Pickwick trial cannot be explained by the severity of OSA,
given that mean apnea-hypopnea indices were fairly similar
between the 2 studies. Although we agree with the authors’
acknowledgment that the optimal pressure target remains
unclear for their study population, it is conceivable that a higher
level of pressure support would have led to an even more sig-
nificant reduction in PaCO, in the BPAP group compared to
CPAP. However, it is important to consider that higher levels
of pressure support during BPAP-S titration can induce central
apneas, which is why the Pickwick trial and clinical trials of
hypercapnic COPD used modes of BPAP or noninvasive venti-
lation that included a backup respiratory rate (BPAP-ST).

Without question, the most significant contribution from
Zheng and colleagues® is the recognition and study of a cohort
previously not reported in the literature and frequently excluded

Journal of Clinical Sleep Medicine, Vol. 18, No. 1

Commentary

from clinical trials. By the presence of obstructive lung disease
and OSA, nearly every study participant (31/32) met the criteria
for overlap syndrome. The authors then added obesity and
chronic hypercapnia to form a heterogeneous group that may
be best described as “OHS with COPD.” Compared to prior
studies of patients with OHS, the study participants weighed
less but had worse lung function (FEV,). Similarly, compared
to patients with chronic hypercapnic COPD, the study popula-
tion had better lung function but was substantially more obese
and had severe OSA. The result is a patient with chronic hyper-
capnia we recognize from routine clinical practice, but unfortu-
nately we lack evidence-based strategies for management. Prior
studies of OHS have demonstrated that poorer lung function is
associated with failure to respond to CPAP."® In interpreting
their results, Zheng and colleagues® attributed the superiority of
BPAP-S over CPAP to the additive effects of obstructive lung
disease to chronic respiratory failure.

Despite the study’s strengths, limitations are recognized and
several questions remain unanswered. The most apparent limita-
tions are the short follow-up period (3 months) and small sample
size (32 patients). It remains unclear if the larger improvement in
PaCO, in the BPAP-S arm would have persisted during a
follow-up period greater than 3 months. The study was under-
powered to assess clinically meaningful outcomes, such as mor-
tality, health care utilization, and cardiovascular events.
Likewise, many treatment effects were found in within-group
analysis, as their study was likely too small to detect treatment
effects between groups. To their credit, Zheng and colleagues®
appropriately designated their work a “pilot study,” given the
small number of participants. The inclusion of laborious neuro-
cognitive testing is admirable, but valuable clinical markers for
dyspnea and exercise tolerance (ie, 6-minute walking test) are
unfortunately missing from this work. All participants received
standard medical care for COPD, but no baseline data were col-
lected regarding pulmonary therapeutics. Furthermore, it is
unknown if participants received exercise training or changes to
their medical regimen. Importantly, no participant experienced
an exacerbation requiring hospitalization during the study.

The timing of initiating PAP therapy for patients with
chronic hypercapnia remains unclear. In the study by Zheng
and colleagues,” all patients presented to an outpatient sleep
clinic with a presumably stable daytime hypercapnia (normal
pH), as no data were collected for last hospitalization. Guide-
lines for chronic hypercapnic COPD recommend a 2- to
4-week recovery period following hospitalization for COPD
exacerbation before assessing for noninvasive ventilation to
confirm that chronic hypercapnia is persistent (eg, PaCO,
>52mm Hg).? This recommendation is derived from the fact
that 21% of patients with COPD recruited for the Home Oxy-
gen Therapy-Home Mechanical Ventilation (HOT-HMV) trial
were excluded because the hypercapnia on discharge resolved
after 2 to 4 weeks.' Conversely, the guidelines for OHS suggest
hospitalized patients with OHS be continued on PAP therapy
following hospital discharge until they undergo polysomnogra-
phy, ideally within the first 3 months of discharge.® This rec-
ommendation is driven by a mortality difference at 3 months
postdischarge between patients with OHS discharged without
PAP (16.8%) and with PAP (2.3%).'* Last, although BPAP-S
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outperformed CPAP, there was no economic analysis per-
formed between arms. Guidelines for OHS and chronic hyper-
capnic COPD both recognize cost and feasibility as significant
reasons to recommend CPAP over BPAP when severe OSA is
present.**°

The 2020 guidelines for chronic hypercapnic COPD con-
cluded with an appeal for more generalizable studies with less-
restrictive inclusion criteria.> Zheng and colleagues answered
that call by embracing the heterogeneity of our patients with
pulmonary and sleep disorders. Although their work is small in
participants and short in follow-up, the authors should be com-
mended for challenging prior study designs to identify such a
unique cohort. Future studies should follow their lead by
acknowledging the many gray areas in sleep medicine.
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ZxOAL0:

To apBpo auto cuviota pia €ykupn mAnpodopnon yia tn xprion CPAP 1 BiPAP o€ nepintwon

ouvduaopoU anodPaKTLKAG UTIVLKNG AMVOLOG, CUVSPOUOU MaXUoapKiaG-UntaepLopou Kat XAI.

NMepLéxel OAeG TG Baotkég 08nyieg kat mMAnpodopieg cUpdwva pe TG SLeBVELG 08NnYieg Kat eMLTAEOV
anokaAUmteL TGoo OAUTTAOKO £ival To Oépa o mepinTwon nou €XOUNE CUVSUAGHO MaBnoEwV

KOl oULTiwV UTtEpKATvViag.

NapatiBetaL autovoio.

Erudoyn apBpou — ZxoAlaopnog: Mavog Baylakng
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KEY POINTS

e Sleep medicine is cataloged according to a conventional disease classification system. Disease

models are rooted in the pathophysiology of sleep. Polysomnography and other tests are used
to demonstrate pathophysiological mechanisms underlying the currently known sleep disorders.

e Although many patients with sleep disorders may be adequately managed by this pathophysiolog-
ical approach, therapeutic results are insufficient in some subjects, the causes of which lie in non-
specificity of symptoms, coincidental association between symptoms and pathophysiological
endotype, as well as co-occurrence of two or more pathologic mechanisms affecting sleep.

e As co-occurrence of different pathogenetic mechanisms may produce phenotypes that are at odds
with the idealized description of classic sleep disorders, the result of standard therapeutic interven-
tions may be disappointing.

e The mechanisms underlying the expression of certain traits may be a substrate for targeted treat-
ment. Treatable traits are characterized by biomarkers with predictive value as to beneficial treat-

ment response.

e The challenge for the future is to gradually embrace the principles of systems medicine and to shift
gear toward managing treatable traits in sleep disorders surpassing the limits of the traditional

nosologic approach.

INTRODUCTION

Over the past decades, sleep medicine has
evolved as a novel discipline in health care. The
development of relevant medical specialties has
invariably been preceded by major scientific ad-
vances in particular areas of interest. Medical
and surgical specialties have traditionally been
organized on anatomic or organ-based models in
line with growing insight in organ-system physi-
ology and pathology. The taxonomy of human dis-
ease dates back to the nineteenth century and is

largely ascribed to the work of Sir William Osler,
one of the founding fathers of modern medicine.’
The classification of diseases by connecting the
affected organ system with physiologic, anatomic,
and histologic findings has been called the “Osler-
ian paradigm.”? Syndromic patterns and nosologic
entities are the building blocks of the Oslerian tax-
onomy that still prevails in the contemporary clas-
sification of human diseases.

Later in medical history, cross-sectional disci-
plines have emerged that are rooted in common
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ZxOAL0:

To apBpo auto eival pa wpaia avackonnon ywa Tig madnoelg twv opOaApwv nov cucyetilovral
ME TNV Ao POKTLKA UTIVLKI AmvolaL.

TEétoleg €lval To YAQUKWHA, N KN apTNPLTIKN LOXOLLKN OTTTIKY) VEUPOTIABELA, N KEVIPLKN opwdng
xoproapdipAnotposidonadsia kat n Stapntikny apdipAnoctposidonadsia.

Eivaw evéladépovoa n napabeon tng BBAoypadiag n onoia evtdooel tov opOaApo ota dpyava ta
onoia ennpealovrtat anod tnv anodpaKTILKA UTIVIK Arvola.

Ertidoyn apBpou — IxoAlaopog: Mavog Bayilakng
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KEY POINTS

e During pregnancy, alteration of sleep occurs related to the anatomic and physiologic changes in

gestation.

e Sleep disturbances are common in pregnant women and can be due to the changes in pregnancy

and/or the existing or aggravated sleep disorders.

e Poor sleep quality, insufficient sleep, and sleep disorders particularly obstructive sleep apnea
contribute to adverse maternal and fetal outcomes.

e Screening and treatment of sleep disorders are important and may improve pregnancy outcomes.
e Promoting good sleep for healthy pregnancy should be integrated into routine antenatal care.

INTRODUCTION

Pregnancy is a vulnerable time for both the mother
and fetus. Sleep as part of body and mind restora-
tion plays an important role in maternal and fetal
health. Inevitably, alteration in sleep occurred
continuously throughout pregnancy due to the
physiologic and hormonal changes.'> Moreover,
sleep disorder such as obstructive sleep apnea
(OSA) can be aggravated or developed during
this time.® Evidence had shown that OSA leads
to several adverse outcomes including pre-
eclampsia, gestational hypertension, gestational
diabetes, preterm delivery, and stillbirth.* Short
sleep duration and poor sleep quality could also
lead to perinatal depression and gestational dia-
betes.>® Socioeconomic status may contribute
to the sleep loss in pregnant women as the
mother’s sleep is not protected.”®

SLEEP CHANGES DURING PREGNANCY

Hormonal and physical changes in pregnancy
cause alterations in sleep duration and

architecture.’? Total sleep time increases during
the 1st trimester than nonpregnant period, there-
after it progressively decreases and is significantly
reduced toward the 3rd trimester."? Deep sleep
and REM sleep are reduced after the 1st
trimester.’? However, preeclamptic women had
higher slow wave sleep than normal pregnant
women (43 £3vs 21 £ 2%, P <.001)."° Possible ex-
planations for the increase in slow wave sleep might
be related to cerebral edema and cytokine release
(ie, tumor necrosis factor-a, interleukin-6, IL-6,
and interleukin-8, IL-8) associated with preeclamp-
sia.'%"" Subjective perception of poor sleep quality
was highly reported during the 3rd trimester in asso-
ciation with the changes in sleep macrostructure.'?
Izci -Balserak, et al. studied the changes in sleep ar-
chitecture and EEG spectral analysis during early
and late pregnancy.’® It showed that pregnant
women had shorter sleep duration, poorer sleep ef-
ficiency, more awakening, and higher N2 sleep with
less slow wave and REM sleep, compared to
nonpregnant counterpart.’® Additionally, these
changes subsequently worsened from early to late
pregnancy.'®
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ZXO0Awo:

AAAay£G 0T SLAPKELA KL OTNV APXLTEKTOVIKH TOU UTVOU CUMBAivVOUV CUVEXWG KOTA
TNV EYKUHOOUVN, WG QMOTEAECHA (UOCLOAOYLKWV KOl OPHOVIKWV HeTafoAwv. Oco
TIPOXWPAEL N EYKUMOOUVN, N CUVOALKN SLAPKELA KAl N AITOS0TIKATNTA UITVOU OTASLOKA
MELWVOVTAL, EVW N £YKUOCG TIAPOUGCLALEL TIEPLOCOTEPEG APUMVICEL( KOl MIKPOTEPQ
TLOGOOTA UTVOU Bpadiéwv KUpATwyY Kot otadiov REM.

OL EPLOOOTEPEG EYKUEG YUVALIKEG TIAPATIOVIOUVTOL yLo TOUAGXLOTOV £va eVOXANUa
KOTA Tov UTIVO TouG, KUpiwg Katd To 3° Tpipnvo. TEtola Kowa tpoBARpaTa UIopEL va
ETUKAAUTITOUV CUMMTWHOTO EVOEXOHEVWG TPOUMOPXOUCWY UTIVIKWV Slatapoywv.
Awadopeg SratapayEéG UMVOU UMOPOUV CUVENWGE va EpdaviotolV 1 va emdelvwBouv
otnv nepiodo avtn.

H unepBoAiki nuepriola untvnAia ivatl cuxv, o€ Mocooto 32-45%, Kal UMOpPEL va
oxetiletal pe duadpopoug mapdyovieg, ONwG HETABOAEC ota enmineda oppovwv Ko
Stakomég tou Ppuclodoylkol UMvou efautio cuxvoupiog, CUCTIACEWV TNG MATPOG,
EUPBPUIKWV KIVACEWV, CUMMTTWHATWY MAAvdpopunong K.a. H enintwon tou poxaAntou
avfavel nepinou 3 popég kat kupaivetar ano 14 €wg 48% o UYLELG EYKUOUG KoL UIOpEL
va $ptdoel to 70% oc eKEIVEG HE TTAPAYOVTEG KLVSUVOU, 0w axvoapkia, dtapfnitn
KUNOEWG Kal UTEpTach. To cuxvoe pPoOXOANTO KATA TNV EYKUMOOUVN avadEpetatl wg
TPOYVWOTLKOG Ttapayovtag ZAY Kot KaKAG EKBaong tTng Kunong.

Ztatiotika Sedopéva Ko otoleia and KAWIKEG LEAETEG SEV UTLApXOUV TTOAAQ, oA
glval yvwoto nwg n anodpakTikr UTVLKN Anvola UIopPEL va 08nynoeL o Kakn £KBaon
gykupoolvng, aufavovtag tov Kivéuvo ywa mposkAapia, unéptacn/Siapitn
KUNOEWG, MPOWPO TOKETO Kot armofBoAr). Mkpr SLAPKELX KAl KOKA TOLoTNTA UTVOU
MropoUv eniong va 08nyrocouv o€ emAOXeLa KatdOALPn Kat Stafritn KUNCEWC.

To apBpo avalveL otn CUVEXELD SESOUEVA OXETIKA LE TNV alTvia, TIg mapalnvieg, Tnv
nopAadogn KNTIKOTNTA KATA TOV UTIVO KOl TO OUVSPOHO avioUXWV AaKpwyv, divovtog
€udoon OTLG AVATIVEUOTLKEG SLATAPOXEG KOTA TOV UTIVO KOl KATAANYEL e pa avadopa
Ot GAPHOKEUTIKEG KOl HN-POAPUOUKEUTIKEG OEPATEVTIKEG ETAOYEG, KABWG KoL OTLG
EMUMTWOELG TWV SLatapaywv UNVOU 0TV LYELX TG UNTEPOG Kal TOU ERBUOU.

EriAoyn apPpou — ZxoAtaouocs : Ayng AépBoacg
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ABSTRACT

Background: Listening to music is often used as a self-help intervention to
improve sleep quality, but its efficacy among individuals without sleep
disorder remains unclear.

Methods: A search was performed on five databases to identify for studies
that examined the use of music-based intervention to improve sleep quality
among individuals without sleep disorder. Random-effects meta-analysis was
performed, and the certainty of evidence was evaluated using GRADE
(Grading of Recommendations Assessment, Development and Evaluation).
Results: Twenty-two articles which recruited 1,514 participants were
included for review. Meta-analysis of six studies including 424 participants
did not find an improvement in sleep quality among recipients of music-
based intervention compared to those with standard care (mean difference:
—0.80; 95% ClI: —2.15 to 0.54, low-quality evidence). Subgroup analysis
showed a clear improvement in sleep quality when interventions were
administered for at least 3 weeks (—2.09; —3.84 to —0.34, n = 3). No difference
in terms of sleep onset latency (standardized mean difference (SMD) —0.32;
95% Cl —0.88 to 0.25, n = 4, very-low quality evidence) and sleep efficiency
(SMD: -0.59; 95% Cl —3.15 to 1.97, n = 2, very-low quality evidence) were
observed. The effect of music-based intervention on anxiety, depression and
quality of life were mixed with suggestions of possible benefits.
Conclusion: Music-based intervention in addition to standard care appears
to be a promising strategy to improve sleep quality when delivered for
3 week or longer. However, effects are inconsistent across studies and larger
randomized controlled studies reporting long-term outcomes are needed
before it can be recommended for routine use.

PROSPERO registration: CRD42018081193

Introduction

Sleep is a critical need for every individual to safeguard our overall health and wellbeing (Altevogt &
Colten, 2006). Evidence suggests that the global prevalence of insomnia is around 6% to as high as
18%, depending on the criteria used (Ohayon, 2002), with higher prevalence among older adults,
females and those with mental health disorders (Hertenstein et al., 2019; Patel et al., 2018; Zhang &
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ZXO0Awo:

Background: H akpoaon HOUCLKAG XPNOLUOMOLEiTOL ouXvad yla thv BeAtiotomoinon tng
nowotntag Tou Umvou ot aoBevei¢ pe mpofAnuata tou Umvou. MapdéAa autd n
OLTMOTEAECUATIKOTNTA TNG OE UVYLELG aoBeveig Sev £xel SiepeuvnOel evoeAexwg.

Mé£Boboi: “Eywve €AeyxoG yia MeAETeq oe MEVie PAcel SeSOHEVWV WOTE va aveupeBolv
AapOpa OXETIKA ME TNV EMIMTWON TNG HOUCLKoOepaneiag os vylelg. Mpaypatono)Onke peta-
avaluon Kot Xpnotpomotlfnke to ovotnua GRADE ywa tnv Katnyoplomoinon tng
onpavtikotntag. H pouoikn cupnepleAappave onolodnnote mMPpwtokoAAo nou nepltAappave
HOUOLKN KOlL CUCTOTLKA HOUGCLKAG OTtw¢ {wvtavi LouoLKr, Tai§Lpo evag opydvou, Tpayoudt n
enavaAappavopevn pouoikn péow playlist cOpdpwva pe to mpwtokoAAo ou akoAouvORONke
ano tov Sihvonen (Sihvonen et al., Lancet Neurol. 2017 Aug). H pouoikn eite nawoétav ano
évav HOUCIKO Oepameuty R E£HHECA QMO TO TNMPOOWIILKO TNG KAWWKAG 1 amno
OLUTOLLOTOTIOLNHEVO GUOTNAL.

AnoteAéopata: Bpédnkav 22 apBpa mou mepteAapBavav ocuvoAlka 1514 acBeveic. M
HeTA-avaAuon 6 peAetwv niepinov 424 acBevwv Sev Bprke Kamola BeEATiwon HE TNV aKpOOOoN
HOUOLKNG O oXéon UE thv Kupla Oepancia ( péon Sitadopa-0,8 95 % Cl -2,15 péxpt 0,54).
AvaAuon unoopdadwv €8sife BeAtiwon ¢ moLdTNTAG TOU UNMVOU OtavV N HoucikoBspansia
ywotav touAaytotov yia 3 Bdopadeg( -2,09 Cl -3,84 péxpt -0,34). Aev mapatnpOnke Kapia
Siadopa otov xpovo é€vapéng tou Umvou (-0,32 95% Cl -0,88 uéxpt 0,25) kot NG
anoteAeopatikotntag touv unvou (-0,59 95% ClI-3,15 péxpt 1,97). H oTATLOTIKN ONHOVTLKOTNTO
ylo Ta avWTEPW amoteAéopata Atav MKPr. OL emSpAcELl TNG LOUOLKNG OTO AyXOG, TNV
Kata®Awpn kat tnv notdétnta {wnG ATV HIKTA.

Tupnépacpa: H mpooBnkn tng HouokoBepaneiag otnv otaviap OEPAMEVTIKN OTPATNYLKA
daivetar va £xeL kanolo 6¢peAog l8IKA av xpnotponotndei yia mavw anod 3 Bdopades. Nap
OAa auUTA Ta anroteAécpata £ilval OKOMA EVOEIKTIKA Kot Xpelalovtal HEYAAEC
TUXOLLOTIOLNMEVEG HEAETEG TIPLV N XPHON TNG YIVEL TTLO EKTETAUEVN.

IxOA0: Daivetanl OtL n poucikoBeparneia BonOa €KTOC AMO TOUG VOOOUOEG KOl TOUG UYLELG
KATL IOV O£AeL mepatépw SLepeuivnon.

Erttdoyn apBpou — ZxoAlacpog: AnpRtprog Kavroag
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Abstract

Background Studies have reported a close relationship between depression and sleep apnoea, yet it is unknown
whether these are causally related. Thus, we aimed to determine whether depression is associated with the

aetiology of sleep apnoea.

Methods We used publicly available genetic summary data from two large consortia: the Psychiatric Genomics
Consortium, with data from 36 single-nucleotide polymorphisms (SNPs) closely associated with major depressive
disorder (MDD), and the UK Biobank, including 456736 patients with sleep apnoea and 766964 controls. F ¢
Mendelian randomisation (MR) analysis, we used the inverse-variance weighted method, weighted median Help

MR-Egger regression, MR pleiotropy residual sum and outlier test to retrieve summary data. Analyses were

performed using the “TwoSampleMR” package in R.

Results Out of the 36 SNPs associated with MDD, we found statistically significant evidence of a potential causal
effect of MDD on the risk of sleep apnoea (OR 1.004, 95% CI 1.001-1.006; p=0.001). Similar results were obtained

using the MR-Egger and weighted median methods. Additionally, we found no heterogeneity or pleiotropy.

Conclusions Our findings suggest that depression slightly increases the risk of sleep apnoea. Further investigation

of the potential biological mechanisms is necessary.

https://openres.ersjournals.com/content/8/1/00394-2021 1/15



ZxOAL0:

H kata®Aupn kat to ZAAY gival U0 voorpata LLE CUVEXT AUENON TOU EMUTOAQCHOU
TWvV, e anotéAeopa 8teOvi avnouxia, Opwe Sev £xeL Bpebei arttioAoyikn cuoxEtion
awtiov -attiato.

Ztn pelétn xpnowpomowiOnkav 8o peydleg Bacelg dedopévwy, n Phychiatric
Genomics consortium, mou eixe 6edopéva amd 36 SNPs (single nucleotide
polymorphisms) oe ao0eveig pe peilova katad®Awpn kat n UK Biobank pe 8sdopéva
ano 456736 aocOeveig e ZAAY kot 766964 controls.

Na tv owtoloyky ouoxEtion xpnotpomowOnke n  texvikp Mendelian
randomisation (MR), mou peTpd Tt Stakupavon yovidiwv yia va Bpel tnv attiati
oxéon poG €KkBsong N eVOg AmoTeAECUATOG. TO TTAEOVEKTNHA TNG TEXVIKAG ELvaL OTL
EAOTTWVEL ONUAVTLKA TO reverse causation kat confounding mou anoteAouv Bacika
eunodia otnv acdaln e§aywyr CUUNMEPACHATWYV.

Bp£0Onke muBavr) attltoAoyikn cuoxEtion petafy KatabAwpng kat ZAAY, OR=1.004,
95% Cl=1.001-1.006), p=0.001.Entiong yia tov anokAelopno tou horizontal pleiotropy
(exclusion restriction assumption), xpnoiwponowiOnkav ot teXViké¢ Weighted
median kot MR Egger pe napopola anoteAéopata (OR=1.004,p=0.019, OR=1.004,
p=0.511).

Zuunepacpatika n KatdOAupn eAadppwc avavel tov kivéuvo yia ZAAY pe mibavouig
HNXOQVLIOMOUG:

1. Tol KATAOTOATIKA AVTIKOTAOALTTIKA TTPOKAAOUV EAATTIWON TOU HULKOU TOVOU TWV
SLaotoAéwv tou Ppapuyya pe anotéAecpa va avfavetat to wake up threshold kat
n SLAPKELA KoL O APLOHOG TWV AIVOLWV.

2. npokaAouv auénon Tou Bapoug

3. ao0eveig pe KATaBALPn £Xouv SLATAPAXEG OTOV LIIMOKAUMO, anterior cingulate
gyrus, amygdala ko frontal complex, dtatapax£g mov uNapyXouV MAPOOLWG KOL OTO
ZAAY.

4. otnVv KAtaOALpn UTtAPXOUV VEUPOEVSOKPLVIKEG Kol LETOBOALKEG SLatapaxEG Tou
Opw¢ oxetilovral pe to ZAAY, ‘onw¢ yAukokoptikoeldn, adipokines, leptin, insulin
kat inflammatory signalling.

Ertidoyn apBpou — ZxoAlaopog: Mavaylwtng Navayou
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Video-polysomnography procedures for diagnosis of rapid eye

movement sleep behavior disorder (RBD) and the identification
of its prodromal stages: guidelines from the International RBD
Study Group
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Abstract

Video-polysomnography (v-PSG) is essential for diagnosing rapid eye movement (REM) sleep behavior disorder (RBD). Although there are
current American Academy of Sleep Medicine standards to diagnose RBD, several aspects need to be addressed to achieve harmonization
across sleep centers. Prodromal RBD is a stage in which symptoms and signs of evolving RBD are present, but do not yet meet established
diagnostic criteria for RBD. However, the boundary between prodromal and definite RBD is still unclear. As a common effort of the
Neurophysiology Working Group of the International RBD Study Group, this manuscript addresses the need for comprehensive and
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ZxOAL0:

H Bivteo-moAuvunvoypadia eivalr amapaitntn yia tnv Sidyvwon tn¢ RBD Swatapaxng. H
Swatapayr tng cupnepipopdg otov Unvo REM yapaktnpiletal amod KoL , Tivaypata Kat/f
dwvnoeg kata tov Untvo REM mou cuxva cUCXETLIETAL LE OVELPLKO TTEPLEXOMEVO. ZUMPWVA HE TN
noapovoa yvwon , n Statapayn avtn pnopei va epdaviletal cav pepovopévo RBD ( R blonabig
RBD), to omoio avayvwpiletal cav mpodpopo otadlo Twv a-cUVOUKAswvonaBewwv R Hnopsi va
oxetiletaw pe aAAeg madnoslg Onwg v. Parkinson, avola pe cwpdatia Lewy, pe atpodia
noAAanmAwV cuotnuatwy f vapkoAnyia. Napdott undpxouv nén odnyieg yia tnv Stayvwon tou
and tnv Apeplkavikn Akadnpia tng latpikig 'Ynvou, UMAPXOUV OKOMUN OPKETA OnUEla TOU
XPN{oUV SLEUKPVIOEWY WOTE va TETUXOUUE EVOPUOVION METAEY TWV KEVIPWV Umvou. To
POSPOO Eival pia KATACTAON OTNV OMOLN TAL CUMTTTWLOTA KOl Tat KALVIKA GnUEla Elval mapovta
oAAG Katd TNV HeAETN UMvou Sgv MAnpoUvTaL Ta SLayvwoTKA Kpitipla. Eniong to 0pLo petagu
npodpoung popdng kar adiapdpiopitnto RBD ev eivar akoun §ekabapo. H npoonadeia tng
opadag Neupoduaolodoyiag tng SieBvolg opadag epyaciog RBD avtavakAd tTnv avaykn yo
OPLOTIKEG KateuOuvTpLeg 0dnyieg Stayvwong RBD kat avixveuong tng npodpoung popdng RBD.
TLG TEXVLKEG pUOHioELS TG Bivteo-moAuvunvoypadiag.

OUYKEKPLUEVA onpueia TG dtdyvwong tov REM unvou

gevapuovion Tou scoring tou REM Untvou xwpig atovia

TG ota0epég peBOSOUG avalUoewV TwV SESO0UEVWVY OO TNV ALKOUOTLKN Ko Bivteo- kataypadn
KOTA TNV noAuvunvoypadia Kot tTnv Taflvonon KWWRoEWV Kot Gwvnoewv

NV anocadnvion Twv KatevBuvtnpiwv odnylwv tng Bvteo-noAvunvoypadiag yia tnv Stdyvwon
tou RBD Ka tTnVv aviyveuon tou npodpopov RBD.

TeALKOG O0TOXOG ELval AUTEG OL KATELOUVTAPLEG 08NYLEG VO 08NYNOOUV OE TILO OMOLOYEVELG 08nYieg
KOl OVTIKELMEVIKEG MEBOSOUC wote va S00el n eukalpict va QNMOKTCOUHME TEPLOCOTEPEG
nAnpodopieg HEoA AMO EVAPOVIOHEVEG TTOAUKEVTPLKEG MEAETES.

Ertidoyn apBpou — ZxoAlaopog: Evayyeiia ®Awpou
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Abstract

Purpose Insomnia is frequently co-morbid with obstructive sleep apnea (OSA); the effect of insomnia or co-morbid insomnia
and OSA (OSA +1) on associated metabolic outcomes in adults with type 2 diabetes (T2D) remains unclear. This study in
adults with T2D compared metabolic outcomes among persons with OSA, insomnia, or OSA + 1.

Methods This study analyzed baseline data from the Diabetes Sleep Treatment Trial of persons recruited for symptoms
of OSA or poor sleep quality. Home sleep studies determined OSA presence and severity. Insomnia was evaluated using
the Insomnia Severity Index. Height and weight to calculate body mass index (BMI) and blood for laboratory values were
obtained. Multivariate general linear models were used to examine the impact of the type of sleep disorder and sociodemo-
graphic, lifestyle, and sleep risk factors on metabolic outcomes.

Results Participants (N=253) were middle-aged (56.3 + 10.5 years), white (60.5%), obese (mean BMI of 35.3+7.1 kg/mz), and male
(51.4%) with poor glucose control (mean HbAlc of 8.0+ 1.8%). Most participants had OSA +1 (42.7%) or insomnia only (41.0%).
HbA 1c and BMI differed among the sleep disorder groups. In addition, in the adjusted models, having insomnia only, compared to OSA
only, was associated on average with higher HbA1c levels (b=1.08 +0.40, p <0.007) and lower BMI (b= —7.03+1.43, p<0.001).
Conclusions Findings suggest that insomnia frequently co-exists with OSA, is independently associated with metabolic
outcomes in adults with T2D, and should be considered in investigations of the effects of OSA in persons with T2D.

Trial registration Diabetes-Obstructive Sleep Apnea Treatment Trial (NCT01901055), https: Clinicaltrials.gov/ct2/show/
NCTO01901055; Registration date: July 17, 2013.

Keywords Diabetes - Obstructive sleep apnea - Insomnia - Metabolic risk factors

Introduction with maintaining sleep including frequent awakenings or

the inability to return to sleep after awakenings, and/or
Insomnia and obstructive sleep apnea (OSA) are common  unwanted early awakenings resulting in significant distress
among adults with type 2 diabetes (T2D) with an estimated  or functional impairments [5]. OSA is characterized by
prevalence of 25% and 50-70%, respectively [1-4]. Insom-  intermittent apneas and hypopneas during sleep caused by
nia is characterized by difficulties falling asleep, difficulties ~ upper airway obstruction [6]. Insomnia and OSA are inde-
pendent risk factors for metabolic diseases. Both disorders
result in inflammation, oxidative stress, impaired glucose

b .Chriswph.er C. Imes tolerance, and insulin resistance [7—11].
imesc@pitt.edu . . . . ..
There is emerging evidence that insomnia is frequently
L' School of Nursing, University of Pittsburgh, Pittsburgh, PA, co-morbid with OSA [12]; however, the differences in demo-
USA graphic, behavioral and sleep risk factors, and associated
2 Graduate School of Public Health, University of Pittsburgh, metabolic outcomes between adults with T2D and OSA,
Pittsburgh, PA, USA insomnia, or co-morbid insomnia and OSA (OSA +1) remain
3 Department of Medicine, University of Pittsburgh, unclear and understudied. A greater understanding of the
Pittsburgh, PA, USA characteristics of adults with these sleep disorders and their
4 School of Medicine, West Virginia University, Morgantown, metabolic consequences may direct better T2D management

WV, USA
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ZxOAL0:

H alnvia ouxva cuvunapyel Pe tnv anodppaktiki anvola Urtvou (OSA). To anmotéAeopa TG
abnviag i ™¢ ouvinapéng aidmviag kot OSA (OSA+l) oxetika HE Ta MEeTAPOALKA
anoteAéopata o€ eVAALKEG e StaBtn Ttumov 2 (T2D) napapével acadeEg.

Ze autn tn HeAETn ocuvéKpvav ta HETABOAKA amoteAéopata o eVAALKEG HE T2D petau
ATOpwWV pe OSA, ainvia | OSA+l. Ot HEAETEG UTTVOU OTO OTILTL TPOOSLOPLEAV TNV TOPOUGLaL
Kot tn cofapotnta tou OSA. H aimvia afloloyriBnke xpnolpomowwviag to Seiktn
oofapotntag tng almnviag. To VPO KaL To BAPOG yLa TOV UTTOAOYLOMO TOU Seiktn palog
ocwpatog (BMI) ko epyactnpLlakeg EEETACELG ALUATOC.

XpnowonotnOnkav TMOAUMETAPBANTA YEVIKA YPOMULKA HOVIEAQ yla va €EETACOUV TNV
ENiSpaon TOU TUTIOU TNG Statapayr)G UTIVOU Kall TWV KOLVWVLKOSNHoypadLKwV napayoviwy
Kv8Uvou, Tou TpOmou {wr¢ KoL Tou UMVOU ota HETABOALKA anmoteAéopata.

Ou ouppetéxovreg (N=253) nrav peonAkeg (56,3+10,5 £€tn), Aeukoi (60,5%), mayxvcapkoL
(néoog BMI 35,317,1 kg/m2), ko avdpeg (51,4%) pe KakO €Aeyxo yAUKOINnG (uéon tun
HbA1lc 8,0+1,8%). OL mepLocOTEPOL CUMMETEXOVTEG €ixav OSA+l (42,7%) | névo aimnvia
(41,0%).

EruA€ov, ota TPOCGapHOCHEVA HOVTEAQ, EXovTag Lovo alnvia, og cuykplon e To OSA

HOVO, CUOXETIOTNKE KaTA HECO 0po Ue uPnAotepa enineda HbAlc (b=1,08+0,40, p<0,007)
Ko xapunAotepo BMI (b= -7,0311,43, p<0,001).

Ta suprjpata UMOSELKVUOUV OTL N almnvia ouxva ouvumdpxelt He to OSA, cuvééetau
avefaptnTa HE T0 HETAPBOALOMO o€ eVAALKEG pe T2D kat Oa ipémel va AngOolv unoPv otig
€PEUVEG TWV ETUMTWOEWV Tou OSA o€ atopa pe T2D.

Ertldoyn) apBpou — ZxoAtaopog: Kupiakn XoAidou
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