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Sleep in adolescents has been receiving increased attention, be-
cause of its vital role on mood, daytime functioning, academic per-
formance, overall health and development. The intrinsic changes
in sleep architecture and circadian factors, together with other de-
velopmental changes in psychosocial aspects as well as the exter-
nal factors (e.g, increased school workload, excessive media us-
age) may increase the vulnerability for sleep problems, especially
sleep deprivation and insomnia, in adolescents [1,2]. A large body
of evidence across different countries consistently demonstrates
the pervasiveness of sleep problems in adolescents [3,4]. Indeed,
sleep problems in adolescents are not only found to be prevalent
but also showing an increasing trend in the past decades, albeit
that the existing data is limited and conflicting, particularly among
Asian countries [2].

Yoshitaka Kaneita and colleagues investigated the secular trend
of sleep patterns and problems including insomnia, late bedtime,
and short sleep duration (<7) in Japanese adolescents from 2004
to 2017 [5). By analyzing a total of 545 285 Japanese adolescents
across 6 waves of survey, they noted a decrease in the prevalence
of insomnia (Adjusted odds ratio [AOR] 0+85, 95% Cl 0+82-0+87),
but a reverse trend of increasing prevalence for late bedtime (AOR
1417, 95% Cl 1412-1+23), shorter sleep duration (AOR 1+13, 95% CI
1+10-1+17) and poor mental health problems during this 13-year
study period.
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Their study provides encouraging, interesting but also some
conflicting findings. For example, there was a decreasing trend of
insomnia problems in Japanese adolescents over the study period.
However, this observation was inconsistent with the data found in
European adolescents as the majority of the countries (28/33) re-
ported a secular trend of increasing prevalence of sleeping difficul-
ties over a similar period of time from 2002 to 2014 [6]. Yoshitaka
Kaneita and colleagues speculated that the improvement of insom-
nia might be possibly due to the introduction of sleep health policy
in the schools and the territory-wide promotion of sleep health in
the community in Japan. If this was the case, such changes are en-
couraging because the majority of the previous studies on school-
based sleep education programs only suggested a significant im-
provement in sleep knowledge but little effect on sleep behaviors
[7]. It is possible that the translation from knowledge to behav-
ior takes time and a larger scale promotion with continued edu-
cation in school are necessary to facilitate the sleep-related behav-
ioral changes. Besides school-based promotion, small group inter-
vention with selective focus on vulnerable adolescents might be
another approach to promote sleep health in high risk population.
Recently, our group have shown that insomnia could be proactively
prevented by a 4-week cognitive-behavioral prevention program in
high-risk adolescents (those adolescents with a positive family his-
tory and subsyndromal insomnia symptoms) |8, indicating the ne-
cessity of timely intervention for those who are vulnerable to sleep
problems. In this regard, both general sleep education and specific
cognitive prevention program are necessary to both general and
high-risk population in order to reduce the health care burden of
insomnia in the future,

Nevertheless, the study also reported discrepant findings show-
ing an increasing prevalence of later bedtime and shorter sleep du-
ration. If the nationwide sleep education and promotion in Japan
could lead to a reduction of sleep problems, we would expect a
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parallel improvement of bedtime and sleep duration in this popu-
lation. In this regard, we may take a reference from previous stud-
ies and suggest some potential but unexplored factors to explain
such a discrepancy in Yoshitaka Kaneita and colleagues’ study. For
example, early school start time and increased screen time are
two widely studied factors that could lead to delayed bedtime
and sleep deprivation in adolescents [6,9,10]. In addition, some
other cultural and environmental factors might also warrant fur-
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ther investigation. For example, a recent population-based study
showed that the satellite measured outdoor artificial light at night
increases the risk for short sleep, delayed bedtime and poor men-
tal health problems in adolescents [11]. The downwards trends in
sleep behaviors, especially later bedtime, in Yoshitaka Kaneita and
colleagues’ study could possibly be related to negative effects of
environmental light pollution as well as the sharp rise of the usage Var
of electronic devices in the past decades. Moreover, different cul- !

tural and sociodemographic characteristics might also contribute to
the wide variations in sleep patterns. The inconsistent data from
various regions suggest that country-level factors could either pro-
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culture such as Chinese and Korean society, which might have neg- [6] Ghekiere A, Va
ative effects on children’s sleep [13]. It is of note that people in e
two cities of China, even with similar cultural and ethnicity groups, ine YK Chas
could show different sleep patterns. Our previous study demon- tion  progras
strated that children in Hong Kong went to bed later and slept 3):€¢
approximately 45 minutes less than their counterparts in Shang- SR B pcr ke Y SR i e
hai. We also found that Hong Kong children sleep less than 10 [9] Chan NY, Zha Yu MW, et a :
years ago, whilst there is a slight increase of sleep duration in fong Ko .
Shanghai children from early 2000 to 2010s |3]. The exact causes
for the subcultural differences in sleep pattern between these two
cities was not clear, different systemic policy change might be a
contributing factor because Hong Kong has abolished half-day (af- iz, et g :
ternoon) school and all the children had to attend school in the |y | o skt e A7 { MM
morning, whereas Shanghai has implemented the policy of delay- fast t
ing school start time in all primary schools,

In order to answer the question “Are adolescents sleeping less Minese school-ages
and worse than before?”, further interdisciplinary work across var- leep Medicine 201
ious regions is necessary to enable researchers to harmonize and
gather multi-dimensional data covering cultural, governmental pol-
icy especially over schooling and health, environmental and so-
ciodemographic characteristics. The rich and diverse cultural, so-
cial, and economic differences among Asian countries would be
an ideal starting point for the much-needed study in order to un-
derstand the factors and develop potential intervention to improve
sleep health in adolescents.

IXOAl0:

Z€ auTo To ApOpo oL ouyypadeic oxoAialouv tn peAétn twv Yoshitaka Kaneita et al., eotidovtag otov Umvo
Kata tnv epnPkn nAtkio Ko T dratapaxég autol anod evéoyeveig N e§wyeveis mapayovteg. MpokeLTtaL yLa
peAétn o 545.285 edpnoug otnv lanwvia and to 2004-2016, evw €81kN €udacn yivetal otnv ETEPOYEVELQ
TWV QNMOTEAECHATWY UEAETWV Ot SladopetikolG MANOuouolG Kot iwg twv Aclatikwv Xwpwv. Mo
OUYKEKPLUEVA, OTN HEAETN OV KOl EVPEON UELWHEVOG EMLMOAQCHOG aumviag, avedeixOnoav n petwpévn
SLapketa untvou (<7h), n kKaBuotepnUEVN WP KATAKALONG KOL N EMNPEACHEVN VONTIKA LYEL TV EdpPwv.

Npoonabwvtag va eppnveloouv TNV avtipaon petall Twv avwtépw amnoteAseopdtwy, Baocllopevol os
ponNyoUpneveG HeAETeG, avadépovialr otnv evOOOXOAKN £dapHoyn TPOYPOUUHATWY eKnaidsuong
oUuTePLPOPLKNG UTtvou Kail mapéupBaong oe edprifouc¢ uPpniou kwwdlvou, mou Oa pmopouvcav va
BeAtiwoouv ta Tocoota avnviag. Qotooo, n Evapén Tou oXoAkol wpapiou vwpic To Mpwi, 0 avénuévog
XPOVOG MUMPOOTA Ot 0O0VEC NAEKTPOVIKWV OCUOKEUWV, OF OUVOUAOHO ME TMepLBaAloviikolG Kat
TLOALTLOMLKOUG TTOPAYOVTEG ANOTEAOUV UETABANTEG TNG ETEPOYEVELOG TWV ONMOTEAECHATWV HETAED TWV
peAetwv. KaAUtepa SOUNUEVEG HEAETEG TIOU VAL CUYKEVTPWVOUV TIG Ttapandavw nAnpodopisg Oa Swoouv
OKPLBECTEPEG ATAVINOELG OE QLUTO TO CUYXPOVO MPOBANUa.

Eriidoyn apBpou-oxoAtacpog: NikoAaog ABavaciou
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Sleep profile predicts the cognitive
decline of mild-moderate Alzheimer’s
disease patients
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Abstract

Study Objectives

To investigate the association between sleep and cognitive
decline of patients with mild-moderate Alzheimer’s
disease.

Methods

Observational, prospective study, including consecutive
patients diagnosed with mild-moderate Alzheimer’s
disease. Cerebrospinal fluid was collected for amyloid-
beta, total-tau, and phospho-tau levels determination.
Also, overnight polysomnography was performed,
followed by neuropsychological evaluations at baseline
and after 12 months of follow-up. Principal component
analysis revealed two profiles of patients in terms of sleep:
one with a propensity to deepen the sleep (deep sleepers)
and the other with a propensity to spend most of the time
in the lighter sleep stage (light sleepers).

Results

The cohort included 125 patients with a median [IQR] of
75.0 [72.0;80.0] years. Deep and light sleepers did not
present differences in relation to the cerebrospinal fluid
pathological markers and to the cognitive function at the
baseline. However, there was a significant difference of
-1.51(95% CI: -2.43 to -0.59) in the Mini-mental state
examination after 12 months of follow-up. Accordingly,
sleep depth and cognitive decline presented a dose—
response relationship (p-for-trend = 0.02). Similar

https://academic.oup.com/sleep/advance-article-abstract/doi/10.1093/sleep/zsab117/6272902
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outcomes were observed in relation to the processing
speed (Stroop words test, p-value = 0.016) and to the
executive function (Verbal fluency test, p-value = 0.023).

Conclusions

Considering the increased cognitive decline presented by
light sleepers, the sleep profile may have a predictive role
in relation to the cognitive function of patients with mild-
moderate Alzheimer’s disease. The modifiable nature of
sleep sets this behavior as a possible useful intervention to
prevent a marked cognitive decline.

Clinical Trial Information

Role of Hypoxia Ans Sleep Fragmentation in Alzheimer’s
Disease. and Sleep Fragmentation. Completed.
NCT02814045

Keywords: Alzheimer’s disease, sleep depth, cognitive
decline
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This article is published and distributed under the terms of the Oxford
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p.com/journals/pages/open_access/funder_policies/chorus/standard_publ
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ZxOAIl0:

'Ynvog kai Alzheimer

Z1nv vooo Alzheimer o eykE(paAog kKaTaoTpEPETAl ano Tnv cucowpeuon beta - amyloid protein.
H beta -—amyloid protein cucowpPEUETAI OTOV EYKEPAAO KAl ANOXETEUETAI KATA TN JIAPKEIA TOU
unvou Bpadéwv kKUupaTtwv. H eppavion Tng vooou Alzheimer £xe1 ouoxeTIoBEi Je TRV Nnapoucia
NEPIOPICHEVOU XPOVOU Unvou aAAd kail unvikng anvoiag.

ZTnVv napouca HEAETN CUMNEPIEANPONCav acOeveig pe nNio — pérpo Alzheimer kai diaipgdnoav
avalAoya pe TNV noAunvoypagia Toug o€ U0 OpNAdeg, auToUcg Nnou Epravav os Badu unvo (deep
sleepers) kail auToug nou gixav kupiwg eAappoTtepa oradia unvou (light sleepers). Mera and 12
HAVEG N EKNTWON TV YVWOIAGK®OV AEITOUpyIi®V NTav HeyaAUTepn oToug light sleepers.

O1 cuyypaeic niOavoAoyouv 0TI To profile Tou Unvou £x&l £va NPOYVWOTIKO pOAO oTHV NpPoodo
Tou Alzheimer kai 0TI n Tpononoinon Tou UNvVoU gival pia niéavn Xpnoign napéufaocn yia Tnv
nPOANYN TNG EKCECTHACHEVNG EMNISEIVWONG TWV YVWOOIAK®OV AEITOUPYI®OV.

Opou - ZxoAlaop0G: MavwAng Bayidak
https://academic.oup.com/sleep/advance-article-abstract/doi/10. 1093/sleep/zsab1n/62€29g2 X HOS ns Y I12/4
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Effect of CPAP Therapy on Kidney
Function in Patients With Chronic Kidney
Disease

A Pilot Randomized Controlled Trial

Alex N. Rimke, MSc, Sofia B. Ahmed, MD, Tanvir C. Turin, MBBS, PhD, Sachin R. Pendharkar, MD, —
Jill K. Raneri, RPSGT, Emma J. Lynch, BSc; and Patrick J. Hanly, MD A

BACKGROUND: OSA is common in chronic kidney disease (CKD) and may accelerate a decline in
kidney function. It is not clear whether treatment of OSA with CPAP improves kidney function.

RESEARCH QUESTION: Does treatment with CPAP improve kidney function in patients with
CKD and coexisting OSA?

STUDY DESIGN AND METHODS: A randomized, controlled, nonblinded, parallel clinical trial was
performed of patients with stages 3 and 4 CKD and coexisting OSA comparing the effect of
CPAP vs usual care on the estimated glomerular filtration rate (¢GFR) and the urine albumin
to creatinine ratio (ACR) over 12 months.

RESULTS: Fifty-seven patients were enrolled and 30 were randomized to CPAP. They had
moderately severe CKD (eGFR, 38.4 + 1.5 mL/min/1.73 m®) and significant OSA and nocturnal
hypoxemia (oxygen desaturation index: 23.9 events/h; interquartile range [IQR], 20.3 events/h; mean
peripheral capillary oxygen saturation: 89.5%; IQR, 1.7%); 60% had baseline albuminuria (ACR, >
3 mg/mmol). No significant difference was found between CPAP and usual care in the change in
eGFR and ACR over 12 months. Although some improvement in eGFR occurred with CPAP
therapy in patients with a lower risk of CKD progression, this did not reach statistical significance.

INTERPRETATION: Although CPAP did not provide additional renal benefits over usual care in
all CKD patients, some evidence suggested that CPAP slowed the decline in eGFR in CKD
patients with a lower risk of CKD progression. These preliminary data support the need for
larger clinical trials exploring the effects of CPAP on kidney function.

TRIAL REGISTRY: ClinicalTrials.gov; No.: NCT02420184; URL: www.clinicaltrials.gov
CHEST 2021; 159(5):2008-2019

KEY WORDS: chronic kidney disease; CPAP; sleep apnea

FOR EDITORIAL COMMENT, SEE PAGE 1717

ABBREVIATIONS: ACR = albumin to creatinine ratio; AHI = apnea-
hypopnea index; AKI = acute kidney injury; CKD = chronic kidney
disease; eGFR = estimated glomerular filtration rate; ESS = Epworth
Sleepiness Scale; HSAT = home sleep apnea test; IH = intermittent
hypoxemia; IQR = interquartile range; ITT = intention-to-treat; PP =
per-protocol; ODI = oxygen desaturation index; RAS = renin-
angiotensin system

AFFILIATIONS: From the Sleep Centre (A. N. Rimke, S. R. Pendhar-
kar, J. K. Raneri, E. J. Lynch, P. ]. Hanly), Foothills Medical Centre, the
Department of Medicine (S. B. Ahmed, S. R. Pendharkar, P. J. Hanly),
the Department of Community Health Sciences (S. R. Pendharkar, P. .
Hanly), Cumming School of Medicine, the Department of Family
Medicine (T. C. Turin), University of Calgary, the Libin Cardiovascular

2008 Original Research

Institute of Alberta (A. N. Rimke, S. B. Ahmed), and the Alberta
Kidney Disease Network (S. B. Ahmed), Calgary, AB, Canada.
FUNDING/SUPPORT: This work was supported by Philips
Respironics, Inc., who provided financial support to A. N. R. and
respiratory equipment (CPAP units) for the study. J. R. is sup-
ported by the Cumming School of Medicine Sleep Research
Program.

CORRESPONDENCE TO: Patrick J. Hanly, MD; e-mail: phanly@
ucalgary.ca

Copyright © 2020 American College of Chest Physicians. Published by
Elsevier Inc. All rights reserved.
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ZxOALo:

H amodpaktiki UTVIKN anvola pécw tneg Staleimovoag unoatpiog mou npokalei, £XeL ouvdeDel oe
peAéteg pe taxUtepn anwAewa tng vedpplkng Asttoupyiag. Ztn peAétn autn nepeAndOnoav 57
aoBeveig pe xpovia vedpikn vooo otadiov 3 Kat 4 Kot anodpaKTiki UTIVIKN anvola yia dtaotnpo 12
pnvwv. O 30 aoBeveig ékavav Kat xprion tng CPAP népav tng cuviBoug Bepaneiag, evw n opada
eAéyxou £Aafe tn ocuvOn Bepancia yia tn vedpplkn voco. H peAETn Sev £8EL§E OTATIOTIKA CNRLOVTLKN
Stadopad pe tn xpron tng CPAP otnv emiBpaduvon tng Leiwong Tou pubpov onelpapatikng dudnong
N otnv aABoupivoupia. Itoug acBeveig xapnAou KivdUvou yia npoodo tng vedpiking vooou ¢pavnke
emppaduvon tnG HeElwonG oto pubUd oMEPANATIKNG S1RONONG, XWPLG OLWE VA AIMOTEAEL OTATLOTLIKA
ONMOVTIKO amotéAeopa. Itoug acBeveic pe uPnAo kivduvo ywa mpoodo tng vocou, n Bepancia pe
CPAP 6¢ev £6¢€Lée anotéAeopa.

O UIKPOG apLONOG TwV acBevwv Kat n pikpn SLapkela mapakoAoUOnong anoteAolv MEPLOPLOHOUG TNG
MEAETNG. ASloonpeiwTo gival 0tL pavnke peiwon oto pubuo emdsivwong tng vedpLkng Asttoupyiag os
aoBeveic pe xapnAotepo Kivéuvo, yeyovog mou evEEXOMEVWG SEiXveL OTL N mapéufacn HE T XPrion
™G CPAP Ba ftav 1o XpNoLn O€ MPWLLOTEPA oTASLA TNG VEDPLKNAG VOOOU.

Erttdoyn apBpou — IxoAlaopog: ABnva BAdyou
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Physiological sleep measures predict time to 15-year mortality in
community adults: Application of a novel machine learning
framework

Meredith L. Wallace & Timothy S. Coleman, Lucas K. Mentch, Daniel . Buysse, Jessica L. Graves, Erika W.
Hagen, Martica H. Hall, Katie L. Stone, Susan Redline, Paul E. Peppard

First published: 15 May 2021 | https://doi.org/10.1111/jsr.13386

Redline and Peppard joint senior authors.

Summary

Clarifying whether physiological sleep measures predict mortality could inform
risk screening; however, such investigations should account for complex and
potentially non-linear relationships among health risk factors. We aimed to
establish the predictive utility of polysomnography (PSG)-assessed sleep
measures for mortality using a novel permutation random forest (PRF)
machine learning framework. Data collected from the years 1995 to present
are from the Sleep Heart Health Study (SHHS; n = 5,734) and the Wisconsin
Sleep Cohort Study (WSCS; n = 1,015), and include initial assessments of
sleep and health, and up to 15 years of follow-up for all-cause mortality. We
applied PRF models to quantify the predictive abilities of 24 measures
grouped into five domains: PSG-assessed sleep (four measures), self-
reported sleep (three), health (eight), health behaviours (four), and
sociodemographic factors (five). A 10-fold repeated internal validation (WSCS
and SHHS combined) and external validation (training in SHHS; testing in
WSCS) were used to compute unbiased variable importance metrics and
associated p values. We observed that health, sociodemographic factors, and
PSG-assessed sleep domains predicted mortality using both external
validation and repeated internal validation. The PSG-assessed sleep
efficiency and the percentage of sleep time with oxygen saturation <90% were
among the most predictive individual measures. Multivariable Cox regression
also revealed the PSG-assessed sleep domain to be predictive, with very low
sleep efficiency and high hypoxaemia conferring the highest risk. These
findings, coupled with the emergence of new low-burden technologies for
objectively assessing sleep and overnight oxygen saturation, suggest that
consideration of physiological sleep measures may improve risk screening.

2XONIOOUOG :

2.€ AUTO TO TTOAU evOIaPEPOV APOPO , Ol CUYYPAPEIG XPNOIMOTTOIOUV DEQOUEVA
atro 2 HeYAAeC o€ apiBud aobevwv Kal o€ dIdpKeIa TTApPaKOAOUBNONG MEAETEG
TNV Sleep Heart Health Study kai Tnv Wisconsin Sleep Cohort Study ue 5.734



kal 1015 acBeveic avrioToixa , yia 15 xpévia . Xpnoigotroiouv 10 poviéAo PRF
WOTE VA TTOOOTIKOTTOIOOUV TTPORAETITIKEG TTAPAPETPOUG TTOU APOPOUV TOV
UTTVO ( OTTWG TTPOKUTITEI ATTO TIG TTOAUTTVOYPOAYIES) ,TNV UYEIQ, TIGC OUVNBEIEC
CWAG Kal Ta dNUOYPAPIKA-KOIVWVIKA XAPOKTNEIOTIKA TWV aoBevwy ,
atrokAgiovtag AGBn pepoAnyiag . AvadeikvuovTal WG ONPAVTIKOI TTaPAYOVTES
KIvOUVOU TOOO n XaunAr atmmoTeAeouaTikoTnTa TOU UTTVOoU ( sleep efficiency)
000 Kal n coBapn uttogaiuia otov UTTvo ( XPOvog UTTVOU UE KOPETHO
ouaipoo@aipivng <90%) , 6TTwg TTpokUTIToUV aTTd TNV PSG. OI1 ouyypageic
TTPORAAAOUV TNV avAyKn avadeigng TEXVOAOYIWY XaunAoU KOOTOUG TTOU Va
agloAoyoUv auTEG TIG TTAPAUETPOUG WG Screening aviXveuong Kivouvou yia Thv
MakpoTTpdBeoun uyeia .

'kiCorouAoOU EuayyeAia



Sleep Bruxism ®
An Integrated Clinical View

Thomas Bornhardt, bps, Msc*, Veronica lturriaga, DDS, MSc, PhD

KEYWORDS

® Bruxism e Sleep bruxism e Obstructive sleep apnea ® Gastroesophageal reflux ® Sleep arousal

KEY POINTS

e Clinically, sleep bruxism presents mainly as teeth grinding associated with rhythmic masticatory
muscle activity.

e Sleep bruxism has a strong coexistence with sleep arousal, obstructive sleep apnea, gastroesoph-
ageal reflux, and the use or abuse of substances such as alcohol, coffee, tobacco, and some drugs.

e Currently, central pathophysiological factors are considered the most important in the development
of sleep bruxism, displacing peripheral factors.

BACKGROUND

Sleep bruxism (SB) is a masticatory muscle activity
during sleep, characterized as rhythmic (phasic) or
nonrhythmic (tonic) muscle contraction.” In adults
there is an estimated 8% SB prevalence,®®
whereas in the pediatric population it is 3.4% to
40.6%.% As reported by the International Classifi-
cation of Sleep Disorders, 3rd edition (ICSD-3) of
the American Academy of Sleep Medicine
(AASM), SB is classified as a movement disorder
during sleep.® However, in the latest international
consensus it is proposed that SB occurs in healthy
subjects, without a central movement disorder, or
with any other sleep disorder." Furthermore, it has
been proposed to consider SB as a condition or
activity, rather than a disease or risk factor for oro-
facial structures.”® Accordingly, and depending
on its pathophysiology, SB could be classified as
a risk factor, a protective factor, or an innocuous
factor.’

When considering a polysomnographic view
point, a rhythmic masticatory muscle activity
(RMMA) is seen as a motor manifestation of SB.
Such RMMAs are also reported in 59.8% of sub-
jects without SB.” Nevertheless, 90% of subjects
with SB present RMMA,2'° and these events are
characterized by greater amplitude and frequency,

and may be a severe manifestation of this action.'’
A cascade of physiologic events that make up the
SB episode itself is described and includes (1)
autonomic-cardiac activation, 4 to 8 minutes
before RMMA/SB; (2) increase in electroencepha-
lographic (EEG) activity 4 seconds before RMMA/
SB; (3) tachycardia 1 second before RMMA/SB;
and (4) increase in muscle tone of the suprahyoid
muscles 0.8 seconds before RMMA/SB.%'2 From
a clinical point of view, SB presents mainly as teeth
grinding'"-'3 rather than clenching, the latter being
closely related to awake bruxism.'?

Because there is no consensus regarding the
etiologic factors of SB, it is currently defined as a
multifactorial disease.®'* Two types of risk factors
related to SB development have been described,
the peripheral risk factors (dental occlusion and
orofacial bone anatomy) and the central risk fac-
tors (pathophysiological and psychological). While
ruling out occlusal components as part of the SB
etiology, central factors are currently considered
to play a significant role.’'® Likewise, primary
psychological aspects and anxiety have for years
been the subject of debate. This should, however,
be considered carefully because an etiologic rela-
tionship has not yet been established.?'"~2" The
aim of this article was to review the main and clin-
ically relevant pathophysiological risk factors,

Department of Integral Adult Care Dentistry, Temporomandibular Disorder and Orofacial Pain Program, Sleep
& Pain Research Group, Faculty of Dentistry, Universidad de La Frontera, Avenida Francisco Salazar 01145,
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ICSD-3 criteria for SB
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IXOAL0:

H avaokonnon autr) OKomo £XEL va aVAAUOEL TOUG KUPLOTEPOUG Ttal@odpucLoAoyLKOUG
HNXOVIOMOUG KOl ONHOVILKOTEPOUG TIOPAYOVIEG KLvSUvVou yla tnv epdavion tou
Bpouflopou Kot mpoteivel Evav aAyoplOpo yia tnv KAwIKR mpoomnélaor) tou. O
Bpouélopnog, mov neplypadetal otnv tatvopnon ICSD-3 w¢ pua KvnTkn dtatapayn
KOTA Tov Umvo, otig teAeutaieg SieBveig Ofoslg opodpwviag mpoteiveTtal wg pa
Kataotaon 1 dpaoctnplotnta -kot XL w¢ naboloyia | mapdayovrag KwvéUvou-, Tou
propeil uno ouvOnkeg va epdavioouv Kol Atopa Xwpeis dtatapaxEg UMvou. Itolxeia
Seixvouv otL adopd 1o 8% Twv evnAikwv Kat to 3,4 - 40,6% twv natdiwv. Epdavilel
vPnAn cuoxétion He arousals, OSA, FOM kat tn Xprion 1 KATaxpnon ouvcLwv, Omwe
aAKOOA, Kadeivn, KAmvou Kot OPLOHEVWV GAPULAKWV.

ErttAoyn apOpovu - IxoAlaopnog: Aynoilaog AépBag
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The Impact of Cognitive-Behavioral Interventions on Sleep
Disturbance in Depressed and Anxious Community-dwelling Older
Adults: A Systematic Review

Charlotte Bentham(»? and Lucy Eaves®

aDepartment of Psychology, University of Sheffield, Sheffield, UK; "Department of Psychological Services, Sheffield
Teaching Hospitals, UK

ABSTRACT

Introduction: Depression and anxiety are prevalent mental health conditions
in older adulthood. Despite sleep disturbance being a common comorbidity in
late-life depression and anxiety, it is often discounted as a target for treatment.
The current review aims to establish whether cognitive-behavioral therapy
(CBT) is effective in treating concomitant sleep disturbance in depressed and
anxious older adults and to review evidence supporting whether CBT inter-
ventions targeting anxiety and depression, or concurrent sleep disturbance,
have the greatest effectiveness in this client group.

Method: A systematic database search was conducted to identify primary
research papers evaluating the effectiveness of CBT interventions, recruiting
older adults with symptoms of depression and/or anxiety, and employing
a validated measure of sleep disturbance. The identified papers were
included in a narrative synthesis of the literature.

Results: Eleven identified studies consistently support reductions in sleep
disturbance in elderly participants with depression and anxiety in response
to CBT. Most CBT interventions in the review included techniques specifically
targeting sleep, and only one study directly compared CBT for insomnia
(CBT-I) with a CBT-l intervention also targeting depressive symptoms, limiting
the ability of the review to comment on whether interventions targeting
sleep disturbance or mental health symptoms have superior effectiveness.
Conclusion: The extant research indicates that CBT interventions are effec-
tive in ameliorating sleep disturbance in late-life depression and anxiety.
Future high-quality research is required to substantiate this finding and to
compare the effectiveness of CBT-I and CBT for depression and anxiety in this
group to inform clinical practice.

Introduction

Depression and anxiety are common, and often comorbid mental health conditions in older adulthood
(Byers et al., 2010; Préville et al., 2008). Generalized anxiety disorder (GAD) is the most common
anxiety disorder in the elderly (Beekman et al., 1998), primarily characterized by excessive and
uncontrollable worry as well as somatic symptoms, including sleep disturbance (American
Psychiatric Association, 2013). Depressive symptoms of clinical severity are reportedly present in 8-
16% of community-dwelling older adults (Blazer, 2003), with core symptoms including depressed
mood and lack of interest or pleasure (American Psychiatric Association, 2013).

CONTACT Charlotte Bentham @ cbentham1@sheffield.ac.uk @ Department of Psychology, University of Sheffield, Cathedral
Court, 1 Vicar Lane, Sheffield S1 2LT, UK
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ZxOAL0:

H avwtépw avaokomnon dnupootevutnke mpoodata oto meplodikdé BEHAVIORAL SLEEP
MEDICINE kot Atav upia evliadépouoa avaokomnon ocov adopd TO pOA0 NG
ocuunepldpoplkng Oepanciag ot Swatapaxég tou Unmvou mou gpdavilovrat cav
CUVVOONPOTNTEG OTA NALKLWHEVA ATopa HE KATAOAWN n ayxwdelg StatapoyEg.

H katdOAwpn ko n ayxwdng dratapayn ivat emikpatouoeg madr ol PuxLKnG UYELOG OTOUG
NAKLWKEVOUG. Mapd To yeyovog OtTL  Statapayn Tou UMVOU €ival pla KoK cuvvoonpotnta
otnv KatabAwpn kat otnv ayxwdn dratapaxn oto tEAoG ¢ {wr¢g, oUXVA TaPaAELETOL WG
oto)oG yia Oepaneia. H tpéXxouca avaoKOmMnon OTOXEVEL Vol EEAKPLBWOEL EAV N YVWOTLKN -
ocuvunepidpoptky Oepanceia(CBT) eivar amoteAeopatiky otn Oepameia Tng TOUTOXPOVNG
Statapayng tou UMvou o€ KATABAWpPn Kol o ayXwoel NAKIWHUEVOUG €VAALKEG Kol vo
otolxeloBstnoeL €dv n CBT napsuPaivel otoxevovtog oto AyXog Kat tTnv KatabAwpn i tnv
TaTOXPOoVN dtatapayn Tou UMVOU, KoL TNV €V TEAEL AMOTEAECHATIKOTNTA TNG LEBOSOUL.

Q¢ €K TOUTOU TPAYHOATOTMOW)ONKE Ml cuotnuatikn avalntnon Baong dsdopévwv oto

Pubmed ywa TOV TPOCSIOPIONO EPEUVNTIKWV EPYAclwV Tou afloAoyolv Tnv
OTTOTEAEGHATIKOTNTA TWV TOPEUPBACEWV CBT, 0 NAKIWUEVOUG EVAALKEG LE CUMTTTWHOTO
KOtaOAWPNG 1} / Kot AyXoug Kot GUVUTIAPXOUOEG StatapayEG Tov Unvou. Ta avayvwpLlopéva
gyypada ntov cupneptAndOnkav neptRABav 6 CUCTNHATLKI AVACKOTNon. ATto tepinovu 399
Afppata otnv BiBAoypadia mou apxikd BpEOnkav ta 252 Ssv nAnpoucav TG tpodiaypadEg
yla va etoax0oulv otnv avaockonnon Kat arno ta nepinov 147 full text apBpa povo 11 ev téAel
Kkotadepav va UnoUve otnv TeAKn afloAoynon. Ou peAETeg €ixav MOAU KOAR TEXVLIKN
opyavwon Kot MeEBOSdouc ouAloync Oebopévwv, MOAU MIKPO selection bias, pKto
counfounding kou blinding kot acBevég pog pEtpilo rating. MapoAa avtd v TEAEL N HEAETN
€6e1€e otL n CBT eival amOTEAEOUATIKA OTN MELWON TwV SlaTapaAXWV TOU UMVOU OGTOUG
KotaOATTikoUG nAwiwpévous. H CBT dpavnke {ekdBapa OtL unepeixe o oxéon He AAAEG
TEXVIKEG Omw¢ Yuxoekmaideuaon, n yoga n n pappakevutikn Oepaneia. NapdAo mouv Hovo pia
HEAETN OTNV OVAOKOTNON OUVEKPWE CBT mou €KTOC amd tov UMvo £iXe oTOXO KOl TV
KotdOAupn n untepoxn tng CBT £vavtl twv aAAwv Atav epdavie. Eniong dev éywve Eekabapo
av n BeAtiwon TG MOLOTNTOG TOU UIVOU oToV MANBOUOHO ftav anotéAsopa tng BeAtiwong tou
UMVou GUVOALKA 1N NG ouvakoAouOng PBeAtiwong TG WYUXKAG KATACTOONG TOU
atopou(katabAwdn, ayxog). Ta limitations tng HeAETNG €lval 0 OXETIKA MKPOG aplOpag
EPEUVWYV MOV cUpNePLANGOnKkav(puovo 11) n etepoyéveia Twv MANOUOUWYV Kal Twv pHEBOSwv
oUuAAoyng kot n Stadopd oTa KATAANKTIKA OnMEla TG KAOE pHeAETNG wG pog T Oepaneia.
TEANoG epattépw £peuva XpeLtaleton yia va anoocadnvicOel o poAog tng CBT otig StatapayEg
Tou Umvou.

Ermttdoyn apBpou — IxoAlaopoG: Anpitplog Kavtag



Obstructive sleep apnoea and the progression
of thoracic aortic aneurysm: a prospective
cohort study

Thomas Gaisl, Protazy Rejmer, Maurice Roeder, Patrick Baumgartner, Noriane A. Sievi, Sandra Siegfried, Simon
F. Stampfli, Robert Thurnheer, John R. Stradling, Felix C. Tanner, Malcolm Kohler
European Respiratory Journal 2021 57: 2003322; DOI: 10.1183/13993003.03322-2020

Abstract

Background Obstructive sleep apnoea (OSA) is associated with an increased prevalence of aortic aneurysms and it has also
been suggested that severe OSA furthers aneurysm expansion in the abdomen. We evaluated whether OSA is a risk factor for
the progression of ascending thoracic aortic aneurysm (TAA).

Methods Patients with TAA underwent yearly standardised echocardiographic measurements of the ascending aorta over 3
years and two level 111 sleep studies. The primary outcome was the expansion rate of TAA in relation to the apnoea—hypopnoea
index (AHI). Secondary outcomes included surveillance for aortic events (composite end-points of rupture/dissection, elective
surgery or death).

Results Between July 2014 and March 2020, 230 patients (median age 70 years, 83.5% male) participated in the cohort. At
baseline, 34.8% of patients had AHI >15 events-h'. There was no association between TAA diameter and AHI at baseline.
After 3 years, mean+SD expansion rates were 0.55+1.25 mm at the aortic sinus and 0.60+1.12 mm at the ascending aorta. In the
regression analysis, after controlling for baseline diameter and cardiovascular risk factors, there was strong evidence for a
positive association of TAA expansion with AHI (aortic sinus estimate 0.025 mm, 95% CI1 0.009-0.040 mm; p<0.001 and
ascending aorta estimate 0.026 mm, 95% CI1 0.011-0.041 mm; p=0.001). 20 participants (8%) experienced an aortic event;
however, there was no association with OSA severity.

Conclusion OSA may be a modest but independent risk factor for faster TAA expansion and thus potentially contributes to life-
threatening complications in aortic disease.

ZxOAL0:

MponyoUpeveg TMOAAEG peAEteg avédelfav tnv MOAUMAokn oxéon tou XAAY pe otedaviaia,
ayyelaKa eyKePOoAKad Kot KapSLOKEG appubpieg, aAAd OXL ME TNV TVEUMOVIKA EMUPOAN Kot
nadnosig ¢ aoptig. Ta aveuplopata TG OWPAKIKAG AOPTAG (MPOOSEUTIKA -EVIOTILGHEVN
dLataon ToywHATwy) gival pa UOUAN Kat enikivéuvn vooog LE anotéAsopa 21% twv acdevwv
va ntefaivouv npv tTnv Xopriynon aywyng). Mpodiadetikol mapdyovieg anoteAouv n nAwkia, vnAn
oPTNPLOKN TILEDN, OLKOYEVELOKO LOTOPLKO (20% mapouoctdlouv povh UETAAAAEN LE LUTOCWHOTLKO
emkpatolvta xapaktipa) kot kAnpovouwkég nabrnoelg (Marfan, Loeys-Dietz, Ehler-Danlos). H
npoodeutikn didtaon opicdnke oav >/ 39mm otig yuvaikeg kat >/44mm otoug avdpeg (eminedo
KOAnwv Valsalva) kat >/ 42mm ot yuvaikeg kar>/ 46mm otoug avépeg (aviovoca aopth).
NapakoAovdrOnkav 230 acBeveig yia 3 xpovia e UTLEPNXO KapSLAG Kot OAoL elxav HETpLo-coBapo
ZAAY (> 15/wpa, level lll sleep device). BpEBnke péon didtaon 0.55 (1.25)mm kat 0.60(1.12)mm
yla aortic sinus Kot aviouvoa 0opTh avtiotowo. ITNV MOAUTOPOYOVTIK avaAuon umnnpée Betkn
ouoxEtion tou AHI kat aoptikng diataong. MBaveg attieg, €KTOC TNG StaAeimovoag unoiag Kat tng
6léyepong TtOU oOupnadnTkoU, amoteAoUv n oOKAQpuvn NG aoptig¢ kot Tt pulsatile
hyemodynamics(1). Zupnepacpatikd to ZAAY miBavwg anoteAel £éva TPOMONMOLAOLUO MapayovTo
ylo aveupuopata aoptrig Kot onwg anodaiveral to oXetiko editorial , OSA may reprersent a new
kid of the block in Thoracic aorta research.

Ermtidoyn apBpou — IxoAlaopdg: MNavaywwtng Navayou

1. Increased pulse wave velocity and arterial hypertension in young patients with thoracic aortic endografts.
Tzilalis VD, Kamvysis D, Panagou P, Kaskarelis |, Lazarides MK, Perdikides T, Prassopoulos P, Boudoulas H.
Ann Vasc Surg. 2012 May;26(4):462-7.
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Positive airway pressure (PAP) treatment reduces glycated
hemoglobin (HbA1c) levels in obstructive sleep apnea patients

with concomitant weight loss: Longitudinal data from the
ESADA
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sezai72000@yahoo.com control are contradictory. We therefore evaluated the change in glycated hemoglobin

bolic disease such as diabetes. The effects of positive airway pressure on glycemic

(HbA1c) in a large cohort of OSA patients after long-term treatment with positive
airway pressure. HbA1c levels were assessed in a subsample of the European Sleep
Apnea Database [n=1608] at baseline and at long-term follow up with positive air-
way pressure therapy (mean 378.9+423.0 days). In a regression analysis, treatment
response was controlled for important confounders.

Overall, HbA1lc decreased from 5.98+1.01% to 5.93+0.98% (p=0.001). Patient
subgroups with a more pronounced HbA1c response included patients with diabe-
tes (-0.15+1.02, p=0.019), those with severe OSA baseline (-0.10+0.68, p=0.005),
those with morbid obesity (-0.20+0.81, p<0.001). The strongest HbA1c reduction
was observed in patients with a concomitant weight reduction >5 kilos (-0.38+0.99,
p<0.001). In robust regression analysis, severe OSA (p=0.038) and morbid obesity
(p=0.005) at baseline, and weight reduction >5 kilos (p<0.001) during follow up were

J Sleep Res. 2021;00:e13331. wileyonlinelibrary.com/journal/jsr © 2021 European Sleep Research Society | 1of11
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independently associated with a reduction of HbAlc following PAP treatment. In con-
trast, PAP treatment alone without weight reduction was not associated with signifi-
cant Hb1Ac reduction.

In conclusion, positive airway pressure therapy is associated with HbA1c reduc-
tion in patients with severe OSA, in morbidly obese patients. and most obviously
in those with significant weight lost during the follow-up. Our study underlines the
importance to combine positive airway pressure use with adjustments in lifestyle to

substantially modify metabolic complications in OSA.

KEYWORDS

HbA1c, positive airway pressure therapy, sleep apnea

ZxOAI0:

Mpokertal yia pia peAéTn aparipnong aird tnv opdda ESADA n otroia kai difpkeoe atrd Tov 03 2007 ewg Kai Tov 12 2017.
MeAetiOnkav Ta emitreda YAuKkoJuAiwpévng aipoo@aipivng o€ ouvoAikd 1608 aoBeveig pe | xwpig ZAll kan xprijon CPAP yia
TOUAd)IoTOV 3 HAVEG. Z€ TTAAAIOTEPEG MEAETEG UTTIIPXAV OVTIKPOUOHEVA aTroTEAéOUOTA O€ OTI apopd oTnVv emidpaon Tou PAP
oToV YAUKaIPIKO éAeyxo Tou aoBevoug.

Ta TeAIKd atroTeAéopaTa TNG HEAETNG ATTOSEIKVUOUV TRV £€0TW Kal MIKPR eTidpaon Tng Xpriong PAP oTIg TIpéG TnG
YAUKOQUAIwpEVNG QIHOCPAIPIVIG OTO OUVOAO TWV A0OEVWV.

EidikoTepa o€ aoBeveig pe ooapoé ZAYY(AHI>30),ue augnuévo BMI:>35, kai pe atrwAeia KIAWV TTavw atrd 5 KIAG utripée
OTATIOTIKA GNUAVTIKA EAATTWON TNG YAUKOJUAIWPEVNG aipoo@alpivng(p:0.002/<0.001/<0.001 avTioToIxa)

Ze auTo TO onpeio agidel va TovioTEi OTI ApXIKA dev BpéBnke ocuoxETion PETOEU TNG CUMUOPPWONG AAAd Kal TNG OUVOAIKNG
di1dapkelag Bepartreiog oTnv TrTwon Tng Hb1Ac. £Tn ouvéxeia OUwWG HE TTPOCAPHOYI OTOV GUVOAIKO XpOvo UTTvou aAAd Kal Tov
utroAeiropevo AHI kdBe aoBevoug BpEBNKe YPAUMIKT CUOXETION TWV 2 TTOPATTAVW OTOIXEIWV Kl TNG TTAPATNPOUMEVNG
mTwong Tng Hb1Ac.

O1 ouyypa@eig v TEAEI ETTIONUAIVOUV TNV CNUACia TOU OUVOUAGHOU TNG ATTWAEIAG KIAWV TauTéxXpova HE TV XprRon PAP yia
TOV £TTOPKN YAUKAIMIKO éAey)Xo TOu aoBevoug.

EmiAoyn apBpou — ZxoAiaopog: XapdAautrog MpwTtotratraddkng
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Berlin, Interdisziplinares Schlafmedizinisches The ‘catalogue of knowledge and skills’ for sleep medicine presents the blueprint for
Zentrum, Chariteplatz 1, 10117 Berlin, . . . L .

Germany. a curriculum, a textbook, and an examination on sleep medicine. The first catalogue
Email: Thomas.penzel@charite.de of knowledge and skills was presented by the European Sleep Research Society in

2014. It was developed following a formal Delphi procedure. A revised version was
needed in order to incorporate changes that have occurred in the meantime in the
International Classification of Sleep Disorders, updates in the manual for scoring
sleep and associated events, and, most important, new knowledge in sleep physi-
ology and pathophysiology. In addition, another major change can be observed in

sleep medicine: a paradigm shift in sleep medicine has taken place. Sleep medicine

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2021 The Authors. Journal of Sleep Research published by John Wiley & Sons Ltd on behalf of European Sleep Research Society.
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is no longer a small interdisciplinary field in medicine. Sleep medicine has increased
in terms of recognition and importance in medical care. Consequently, major medi-
cal fields (e.g. pneumology, cardiology, neurology, psychiatry, otorhinolaryngology,
paediatrics) recognise that sleep disorders become a necessity for education and for
diagnostic assessment in their discipline. This paradigm change is considered in the

catalogue of knowledge and skills revision by the addition of new chapters.

ZxOAI0:

Mpokertal yio TV 2n  emikaipotroinuévn ékdoon (N 1n 10 2014 TwWV ATTAPAITNTWY YVWOEWV KOl IKAVOTATWY TTOU TTPETTEI

va éxouv 6ol aoxoAoUvTal UE TRV IATPIKA TOU UTTVOU.)

O kartdAoyog autdg avaAuetal oto SLEEP MEDICINE TEXTBOOK 10 01T0i0 KOl 000 KUKAOQOPNOEI ETTIKAIPOTTOINMEVO TOV |0UAIC
ZTOV KOTAAOYO TWV YVWOEWYV £XOUV TTPOCTEDEI APKETA TTPAYHATA(KUPIWG YIO TIG OXECEIG TNG UTTVOAOYIOG UE TIG

€181KOTNTEG TNG TTVEUMOVOAOYiag/yuyxlaTpikAg/TTaBoAoyiag/veupoAoyiag Kal ynplaTpikig

Akoépa éxouv aAAdgel TTARPwWG Ta KEQAAAIA YIO TIG TTAPAUTTVIEG/TIG dlaTAPAXEG TOU KIPKASIOU puBpou/Kal TIG KIVNTIKEG
dlatapayég o€ UTTvo.

TéAog o€ OAa Ta UTTOAOITTA KEQAAUIN £XOUV YiVEI ONUAVTIKEG AAAAYEG KAl TTPOCAPHOYEG OTA VEOTEPA Sedopéva

210 ouvnuuévo oTov Trivaka 1 UTTdpXouV ol KaIVOUPIEG YVWOEIG Kal OESIOTNTEG O€ IATPIKA TOU UTTVOU

EmiAoyn dpBpou — ZxoAlaouog: XapdAautrog Mpwrotramaddkng
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Abstract

Study Objectives: A 10-year observational follow-up study to evaluate the changes in sleep architecture during the
menopausal transition.

Methods: Fifty-seven premenopausal women (mean age 46 years, SD 0.9) were studied at baseline and after a 10-year
follow-up. At both time points, polysomnography (PSG) was performed, and the serum follicle-stimulating hormone (S-FSH)
concentration was measured. Linear regression models were used to study the effects of aging and menopause (assessed as
change in S-FSH) on sleep.

Results: After controlling for body mass index, vasomotor, and depressive symptoms, higher S-FSH level was associated
with longer sleep latency (B 0.45, 95% confidence interval [CI]: 0.07 to 0.83). Aging of 10 years was associated with shorter
sleep latency (B -46.8, 95% CI: -77.2 to —16.4), shorter latency to stage 2 sleep (B -50.6, 95% CI: -85.3 to -15.9), decreased
stage 2 sleep (B -12.4,95% CI: —-21.4 to —-3.4), and increased slow-wave sleep (B 12.8, 95% CI: 2.32 to 23.3) after controlling for
confounding factors.

Conclusions: This study suggests that PSG measured sleep of middle-aged women does not worsen over a 10-year time
span due to the menopausal transition. The observed changes seem to be rather age- than menopause-dependent.

Statement of Significance

Sleep complaints increase markedly during the menopausal transition. However, the studies evaluating sleep architec-
ture have produced conflicting results. Few longitudinal studies with polysomnography parameters have assessed sleep
across menopause. This article reports changes in sleep architecture in 57 midlife women across 10 years (mean ages 46
and 56 years). According to the current results, the amount of light sleep decreased over time, but instead sleep latency
shortened and the amount of deep sleep increased.

Key words: menopause; sleep architecture; polysomnography (PSG); slow-wave sleep (SWS); sleep latency; follicle
stimulating hormone (FSH); aging
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ZxOALo:

Katd tnv gppnvonauvolokn nepiodo av{Avouv GNHAVTIKA oL avopOopEG OXETLKA KE KAKIG TIOLOTNTOG
unvo. MeAéteg mou a§LoAoyouVv TNV aPXLTEKTOVIKA TOU UTVOU OE EMNVOTIOUGLAKEG YUVALIKEG Eixav
OVTLKPOUOMEVA anmoteAéopata. AlYEG EPEVVNTIKEG TPOCTIAOELEG , TTOU TIEPLEXOUV TMOAUUTIVOYPADLKEG
TOLPOLLETPOUG MAPAKOAOUONCAV AUTHV TNV Katnyopia acOsvwv eni pokpov.

To akoAouBo apBpo adopd 57 yuvaikeg (Héon nAwkia 46 £tn) mou peAetiOnkav yia 10 €tn, OXETKA
ME TG aAAQYEG TNG OPXLTEKTOVIKNAG TOu Umvou. Kot otnv apxni Kot oto TtéAoG TnG MePLOdou
napakoAovOnong unoBAnOnkav os moAvunvoypadia pe tavtoxpovn pétpnon tng S-FSH.YYnAotepa
enineda S-FSH ouoxetiotnkav pe peyaAutepo Xpovo £Aevong Umvou. Emiong n mapodog 10 stwv
OXETL{ETAL LE PLKPOTEPO XPOVO EAEUONG UTIVOU, LLKPOTEPO XPOVO EAEUONG S2, LLKPOTEPO XPOVO UTIVOU
o€ otadlo S2 Kal neplocotepo SWS.

ZUMMEPOACHATLKA, T TOAUTIVOYPadLKA OTOLXELQ UTOSELKVUOUV WG 0 UMVOG TWV YUVOLKWVY HEONG
nAkiag Sev emdelvwvetal AOyw TG €Rpnvonmaucotakng aAAayng. OL mapatnpoUHEVEG aAAayEG
oxetifovto e TNV NALKio TTPA e TRV OPHOVLIKHA aAAayn.

Ertidoyn apBpou — ZxoAtaopog: Evayyeiia ®Awpou
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