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O1 KupIoTEPEC AlATAPAXES TNG AVOTIVONG OTOV YTIVO

(Sleep Breathing Disorders)

= ATTVOIEG

- ATTOPPAKTIKEC (+ KAIVIKN) ouutrTwuaroAoyia = 2AAY)
- KEVTPIKEC
- JEIKTEC

* YITOTTVOIEG

= PoxaAnto

" YTTOAEPIOUOC OTOV UTIVO

= YTrocuyovaiyia otov UTTvVo

Obstructed

Non-Obstructed Airway Obstructed Airway

https://www.erswhitebook.org/files/public/Chapters/23_sleep.pdf



EmimTwon TG YTVIKNG ATTVOIQG

EKTINATAI OTI N ATTO@PPEOKTIKN ATTVOIN OTOV UTTVO
(OSA):

MpooBaAel TrepitTrou TO 20% TWV EVNAIKWYV

To 3-7% TWvV avopwvVv PEONS NAIKIOC Kal

To 2-5% TWV YUVaIKWV

To 2AAY utTodIaYIYVWOKETA.



Mia ecnynon TNnG 0la@opaGc OTNV EMITITWON

TOU 2AY PJETACU aVOPWYV Kal YUVAIKWYV.

O1 yuvaikeg “rpooTtarevovTal’” atrd Tnv ouykAnon (collapse) Twv
agpaywywyv orov Uurrvo NREM, aAAa oyr orov REM, pe atrotéAeoua
Vo TTapouUCIalouVv OXETIKA upnAoTepo OeikTn AHI otov UTTVvOo REM
a1’ OTI 01 AVOpPEG.

To eUpnua auTto £XEl KAIVIKI) onuagia yia TIC YUVAIKES, OEOONEVOU TWV AULAVOUEVWY

aTTOdEICEWV OUOXETIONG TOU 2. YTIVIKNG ATTvoiag oTtov uttvo REM kai Twv duopevwy
KaPOIAYYEIOKWY CUMBAUATWV.

O1 TTapouoEeC KATEUBUVTNPIEC YPAMUEC OEV AauBAavouV UTT OYIV TOUC TOV €I0IKO OEIKTN
AHI otov UtTTvo REM aAAG TOV OUVOAIKO, TTPOKEIMEVOU VA EQAPUOOTEI BEpaTTEiaL.

E¢’ aitiag autoU, Ol YUVOIKEG MTTOPEI VA UTToBEpaTrevovTal, ue Bdon Tov
OUVOAIKO O¢giktn AHI.

Bonsignore M. et al. Sex differences in obstructive sleep apnoea. European Respiratory Review 2019 28: 190030; DOI: 10.1183/16000617.0030-2019



KautruAeg Emiiwong Kaplan—Meler oe oxeon pe tov AHI

(Apnea-Hypopnea Index)
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Sleep Heart Health Study cohort.
Kaplan—Meier survival curves categorized by baseline apnea—hypopnea index.
d Reprinted from Punjabi et al. Copyright ©2009, Punjabi et al.

Floras JS. Circulation Research. Sleep Apnea and Cardiovascular Disease, Volume: 122, Issue: 12, Pages: 1741-1764, DOI: © 2018 American Heart Association, Inc.
(10.1161/CIRCRESAHA.118.310783)



2 NMOVTIKEG TTAPAUETPOI

TNG NoAuuTtvoypagiocg (Polysomnography, PSG)
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[livakacg faputntag tou 2AY, facel Tov AHI

* AHI <5: uoloAoyiko

* AHI 5-15: AmTiou BaBuou

* AHI 15-30: pyeTpiou Babuou
* AHI =230: coBapou aBbuou




Ol unxaviouoi TTou TTPOKAAOUV TNV YTIVIKA ATTvVoId

Viorphology
of UA t il
Pcrit, V’,,0) Gain
Arousal _________ R Dilators of
threshold |<—~ UA (GG)




Baaoikol Mnxaviouoi TG YTVIKNG ATTVoIlag

TTOU 00NyouUV o€ olapopec NaBoAoyikEC KaTtaoTaoEIC

4pnea/Hypopnea>

10¢ v 208 398 }

Y

Sleep fragmentation Hypoxemia

Negative intrathoracic
pressure

| l

e Sympathetic surge

* Hemodynamic effects on CV system
e Oxidative stress

* Inflammation

e Endothelial dysfunction

* Hypercoagulability

* Endocrine dysregulation

¢ ¢ ; ]

Sleepiness Neurocognitive Cardiovascular Endocrinopathy

- Crashes effects disease - DM

- QOL - Cognitive function - Htn - Arrhythmia - Insulin resistance
- Executive function - CAD - CVA
- QOL - CHF - Pulm htn

-
Source: Michael A. Grippi, Jack A. Elias, Jay &A. Fishman, Robert M. Kotloff, Allan I. Pack,
Robert M. Senior, Mark D. Siegel: Fishman’s Pulmonary Diseases and Disorders:
www.accessmedicine.com

Copyright @& McGraw-Hill Educaticn. All rights reserved.
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OEPATTEUTIKEG ETTIAOYEG OTO

Positive airway pressure (PAP)

Continuous PAP (CPAP)
Bi-level PAP
+ /- Backup rate

+/— Average volume assured pressure support
Autotitrating PAP (may be CPAP or bi-level PAP)
Oral appliances
Tongue-retaining devices
Mandibular advancement devices
Surgical
Phase | (nasal, palatal, tongue)
Phase |l {maxillomandibular advancement)
Hypoglossal nerve stimulation
Adjunct
Weight loss
Positional therapy
Nasal expiratory PAP

Noninvasive oral pressure therapy

Pavwoski P. and al. Treatment options for obstructive sleep apnea. Neurol Clin Pract. 2017 Feb; 7(1): 77-85.
doi: 10.1212/CPJ.0000000000000320



AiVw AOITTOV TTa0a 0TOUG
ETTOMEVOUC OMIANTEC,

VIO VA Jag £cnynoouy
KOAUTEPQ TI KPURBETAI KATW
QT1TO TO TTAyOf3ouvo,

TNG UTTVIKNG ATTvoIac. ..










ETimmiwoeic TG YTvIKNG ATrvolas otov MeTaSoAiouo

Visceral obesity

Main mechanisms in adipocytes:
_ . Inflammation
Insulin /" Large, insulin- Oxidative stress e

resistance . resistant adipocyte =/ Hypoxia
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ETTITWOoEIC TG YTIVIKNG ATTVOIOC 0TO KapolayyEIoKo

U PO, /Tt PCO,
PO, /U PCO,

Cycles of sleep
apnea and recovery

s Arousals
U Pleural

i
Pressure

Javaheri, S. et al. Sleep Apnea: Types, Mechanisms, and Clinical Cardiovascular Consequences. doi.org/10.1016/j.jacc.2016.11.069

U 0, delivery

Oxidative stress
Inflammation

Hypoxic and hypercapnic
pulmonary vasoconstriction

Sympathetic activation

Parasympathetic
withdrawal

I Transmural pressure of all
cardiac chambers and aorta

I Pulmonary capillary
hydrostatic pressure

Organ dysfunction

Endothelial dysfunction

1 Right ventricular afterload

11 Blood pressure
Arrhythmias
Myocyte toxicity

11 Heart rate

R and L ventricular afterload
Arrhythmias (atrial)

Aortic dilation

Increased lung H,O




ETimmiwoeic TG YTvikNg Atmvolac otov OpBaAuo

Obstructive sleep apnea \l

Mechanical factors

Hypoxia

Vascular factors

Atherosclerosis

Svmpathetic activity
Oxidative stress Inflammation e - \%

Autonomic dysfunction

Supine position Obesity

Vascular dysregulation \_‘/
Raised Intra

Mitochondrial L Raised IOP
dvsfunction and cranial pressure
RGCs death
Effects blood flow and
perfusion pressure of
optic nerve

¢ Retinal Ganglion Cells (RGCs), is a
population of CNS neurons with their soma
in the inner retina and axons in the optic n.

e Intraocular Pressure



EmmTwoelg TnS YTvikNG Atrvolag oto Neupiko 2UoThua

Qpneanypopnea>

Sleep fragmentation

l

Hypoxemia ] Negative intrathoracic J

pressure

l l

-

e Sympathetic surge

* Hemodynamic effects on CV system
* Oxidative stress

* |Inflammation

e Endothelial dysfunction

* Hypercoagulability

* Endocrine dysregulation

v

Sleepiness

- Crashes
- QOL

Suurce Michael A. Grippi, Jack A. Ellas

Neurocognitive
effects

- Cognitive function
- Executive function

ay #

= . Hoto .
Robert M. Senior, Mark D. Siegel: Frshman s F‘Ufmonary Diseases and DrsorderS

www.accessmedicine.com
Copyright © McGraw-Hill Education. All ri

ights reserved.
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Cardiovascular Endocrinopathy
disease - DM

- Htn - Arrhythmia - Insulin resistance
- CAD - CVA

- CHF - Pulm htn




Journal of Clinical Sleep Medicine

!

Does the patient have excessive daytime sleepiness,

Yes

Discuss treatment options for OSA

Do the patient and clinician No
agree that PAP is the preferred
treatment choice?

Yes l

Pursue
: alternative

Does the patient have . selected
significant comorbidities? therapy °

lNo

Consider initiating PAP using APAP
at home or in-lab titration (see
Recommendations 4)

Yes l

Consider initiating PAP
using in-lab strategy

reduced sleep-related QOL, or hypertension? (see No
Recommendations 1-3) b

Discuss if there are other
reasons to treat OSA.

Conducted During PAP Initiation and Follow-Up ®"

Use educational interventions with routine initiation

of PAP therapy (see Recommendation 7) i

Consider using behavioral and/or troubleshooting
interventions with PAP therapy (see

Recommendation 8)

Consider follow-up using telemonitoring to improve

adherence (see Recommendation 9) «

Treat patients with CPAP or APAP over BPAP (see
Recommendations 5,6) ¢ f

Patil SP, Ayappa IA, Caples SM. Kimoff RJ, Patel SR, Harrod CG. Treatment of adult obstructive sleep apnea with positive airway pressure: an

American Academy of Sleep Medicine cl

Additional considerations !

Use of nasal interfaces over oral or oronasal
interfaces

Use of heated humidification with PAP therapy to

avoid side effects

inical practice guideline. J Clin Sleep Med. 2019;15(2):335-343

Flow chart for implementation of clinical practice guideline.

a = Kapur et al., 2017.° b = symptoms that can impair sleep-related QOL
include but are not limited to snoring, sleep-related choking, insomnia,
disruption of bedpartner's sleep, morning headaches, nocturia,
impairments in productivity or social functioning, and daytime fatigue.

¢ = comorbidities may include: congestive heart failure, chronic opiate
use, significant lung disease such as chronic obstructive pulmonary
disease, neuromuscular disease, history of Uvulo-palato-pharyngoplasty,
those with known sleep-related oxygen requirements or expected to have
nocturnal arterial oxyhemoglobin desaturation due to conditions other
than OSA including hypoventilation syndromes and central sleep apnea
syndromes. d = alternative therapies may include, but are not limited to,
weight loss, positional therapy, oral appliance therapy or surgical
interventions. e = BPAP is defined as a respiratory assist device that
delivers inspiratory and expiratory positive airway pressure. f = BPAP
devices may need to be used for patients with therapeutic pressure
requirements greater than can be provided with CPAP or APAP; the
decision to use BPAP should be based on the clinician's clinical
judgement and needs of the individual patient. g = PAP therapy should
be performed in conjunction with adequate follow-up to ensure adequate
treatment and adherence. h = recommendations included within these
boxes should be considered concurrently. i = educational interventions
include those focused primarily on providing information about what OSA
is, downstream consequences of untreated OSA, what PAP therapy is,
how to use it, and the potential benefits of PAP therapy. j = behavioral
interventions include those focused on behavior change related to use of
PAP therapy using strategies such as cognitive behavioral therapy or
motivational enhancement. Troubleshooting interventions include those
focused on close patient communication to identify PAP-related problems
and to initiate potential solutions. k = telemonitoring interventions include
those that remotely monitor data obtained from a PAP device to identify
PAP-related problems and to initiate potential solutions. | = when
implementing the above recommendations, providers should consider
additional strategies that will maximize the individual patient's comfort
and adherence. APAP=auto-adjusting positive airway pressure, BPAP=
bi-level positive airway pressure, CPAP=continuous positive airway
pressure, OSA=obstructive sleep apnea, PAP=positive airway pressure,
QOL=quality of life.




To 2uoTnua EAcyxou Tnc AvaTtrvong
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Corne S. et al. Basic Principles of Control of Breathing. Respir Care Clin 11 (2005) 147-172



2UOTNUO TTOU EAEYXETAI UE pnXaviopo Feedback

» >1a11k6 feedback: ra onuara o6ev yeraBdaAAovrar arov xpovo

» Auvapikd feedback: ta cnuara peraBadAAovrar orov xpoévo

e wu is the input signal; vy is the output signal; e is called the error signal
° @is called the forward or open-loop system or plant

T4

L

+
=

Y

e ( F')is called the feedback system

In equations: y = Ae, e = u — F'y

Web.stanford.edu > class > lectures > lecture 13 > Feedback: static and dynamic. Spring 2001-2002



Loop Gain: eivai n AttoAaBn (Gain) tou Bpoyxou (Loop) ApvnNTiKNG

AvVAOPOONG TTOU EAEYXEI TOV AEPICO HECW XNUEIOUTTOOOXEWV
(OXETICETAI UE TNV EUAIOBNOIA EAEYXOU TOU OUGTHUATOG)

Stable Unstable

Disturbance Disturbance
Ventilation Ventilation
AN AN

==
| |

Response Time Response
>
Loop gain (LG) = F.lesponse
Disturbance

ewpyodtmoulog A. O €Aeyx0og TG avaTTvoNg Kal n TTaBo@uaioAoyia Twv aTTVOIWY (TPOTTOTTOoINUEVN).
40 MaveAArjvio Zuvédpio. O Alatapayég Tou “Yrvou atnv KaBnuepivr latpikr Mpdagn. Abrva, 15-16 Maiou 2015



Ta avatrveuaoTiKA yeyovoTa TTou Kataypdagovtal otn lNoAuuTtrvoypagia

(Polysomnography, PSG)
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ETTITWOEIC TNG UTTVIKNC ATTVOIAGC OTO KAPOIAYYEIAKO

H el N e v i
Finaxymenatian

My re-spris

Syrpatha e S livatian

M tabodas O iys re g latic

Disease
Moechanisms
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Pulmonary Hypartension EEES_I:IE‘I:-B 4
Heart Falluro it -
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Intrathoracic pressuno
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Aoun pabnuaTog

» 2UOKeUEC OeTIkNCG lMiconcg (PAP)
CPAP (oT1abepr)¢ TTieong Kal auTtouaTn)
BPAP
Eyyunuévou oykou (TT.X

= EvdooTouarikn Tpobeon, (MAaoEAAKI)
= XelpoupyikEG eTepBaccic (QPA, yvaBoxeipoupyIkEQ)
= ATTwAEIa BApoug

* Q€0EIC TOU OCWHATOC OTOV UTTVO



O1 duvNTIKA AITIOAOYIKOI TTApPAYOVTEC KivOuvou yia YTTVIKI) ATTvold

KAl Ol ETTITITWOEIC TNG

Respiratory control instability Obesity Upper airway dysfunction

| l : l ‘
| | | Sleep apnea | | |
l l l l l ;
Increased Vascular

sympathetic endothelial
nerve activity dysfunction

| | l

Heart disease Hypertension Atrial fibrillation

l l l

End-stage
cardiovascular disease

Javaheri, S. et al. J Am Coll Cardiol. 2017;69(7):841-58.

Intermittent
hypoxia

Metabolic Infl i Oxidative
dysreqgulation mammaton stress




Emmimrwon tTn¢ YTTVIKANC ATTvVOolQC

8 Meep spnces wyndrooe

Prevalence of sleep-disordered breathing and
sleep apnoea syndrome, according to age and
sex (A) Mild sleep-disordered breathing was
defined as >5 to <15 events per h, moderate
was >15 to <30 events per h, and severe was
>30 events per h. Sleep-disordered breathing
categories differed by age; p<0-0001 in men
and p<0-0001 in women. (B) Mild sleep apnoea
syndrome was defined as >5 to <15 events per
h and an Epworth score >10, moderate was
>15 to <30 events per h and an Epworth score
>10, and severe was >30 events per h and an
Epworth score >10. Categories of sleep
apnoea syndrome differed by age; p<0-0001 in
men and p<0-0001 in women.

Heinzer R et al. Prevalence of sleep-disordered breathing in the general population: THE HypnoLaus study.

Lancet Respir Med, 2015 Apr;3(4):310-8. doi: 10.1016/S2213-2600(15)00043-0.



DuaoioAoyiko kal [NabBoAoyiko YTTvoypauua

10pm,11pm 12om fam 2am  3am 4am Sam  6am  7am

Sleep stage diagram of a normal night's sleep.

= REM Sleep
Wake
REM
Stage 1 Iﬂ— I—I H
Stage 2 Iu ‘
10pm 11pm 12pm fam 2am 3am 4am Sam 6am  7am

Time

Sleep stage diagram of a person with fibromyalgia.

Figure 3. A normal sleep hypogram showing 25% deep sleep in the first 5 hours of sleep (above) and in
in a fibromyalgia patient (below), where there is no deep sleep.
REM, rapid eye movement



laTPIKEC EIDIKOTNTEG

TTOU TO ['VWOTIKO TOUG AVTIKEIMEVO
OXETICETAI PE TNV YTIVIKN ATTvVold

= [lveupovoAoyia

= Yuyxiarpikn

= NeupoAoyia

= QPA

= OdJovTIaTPIKN

= [vaBoyxeipoupyikn
= KapoloAoyia

= EvOoKpIvoAoyia

= O@BaApoloyia

= [aoTpevrepoAoyia
=  NegppoAoyia

= [laidlaTpikn

= [evikn latpikn



EYPQKAINIKH
AGHNON

Eioal oto Kévtpo!

YINIKH AFNOIA KAl
METABOAIZMO2

Tolpwva Zodia PhD, MD

AtevBuvtpla EvbokplvoloyikoU TuApatog EvpwkAtvikng ABnvwv




EYPQKAINIKH
AGHNON

Eioal oto Kévtpo! z

YINIKH ATINOIA A

» H amoppaktikn utvikn amvola ivat n dlatapaxr Tou UTVoU KAtd Tnv ofoid n
avamvon OLaKOTITETAL MEPIOTACIAKA Kal emavaAapBavopeva, £xovtag oav
amotéAeopa xapnAd emimeda oEuyovwong Twy 1oTwY, 00NYWVTAS O ApTNPLAKD
UTTEPTAon, KAapolayyelakd voonpuata, olatapaxeg tng dtabeong Kat tTng PvNENG.
H amvola avagépetal otnv mavon tng avamvong mou SlapKel mavw amod 10sec.

» 2upBaivel 6tav ol HUG Tou Ppapuyya aduvatouv va Olatnpernoouy avolxto Tov
aEpAywyo, mapd TIC AVATIVEUOTIKES KIVNOELC.

» H kevipikn unvikn anvola gival EKelvn Katd tnv omoia n Asttoupyia tng
avamvong 0gv EAEYXETAL CWOTA ATTO TOV EYKEPAAO.

» Mapatnpeitat oto 17% tou mAnBucpou Kat oto 40-70% Twv mTaxucapKwy
ATOHWV.


http://sleepdisorders.sleepfoundation.org/sleep-related-breathing-disorders/obstructive-sleep-apnea-syndrome/what-is-obstructive-sleep-apnea-syndrome-osas/

EYPQKAINIKH
AGHNON

Eioal oto Kévtpo!

Mapdayovteg Kivouvou:
Maxucapkia

HAKia avw twv 40

Au€nuévn mepipeTpoC Tpaxniou
ALOYKWUEVEC apUYOAAEC
OIKOYEVEIOKO LOTOPIKO
ANAepyieg

ron

dapuaka

vV v v vV v vV VY

» Aldyvwon Pe HEAETN UTvou (>5 emelcodia / wpa)



EYPQKAINIKH
AGHNON

Eioar otc

Anxiety

X

Brain Fog
¥

Stroke, ~Pepression

Low Blood Oxygen Level - , Arrhytmia

Obesity ,

Impotence,
Jype |l Diabetes

Side Effects from Sleep Apnea

“,High Blood Pressure

JLongestive Heart Failure

cause
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EYPQKAINIKH
AGHNON

Eioal oto Kévtpo!

Ymapxel oxeon tTng YMVIKNG Amvolag PE TO
HETABOAIOUO;

-~ A




EYPQKAINIKH \
AGHNON

Eioal oto Kévtpo!

YTVIKN amvola Kat lNaxucapkia

» H maxuoapkia eivat onpavtikog mapayoviag KivoUuvou TG UTIVIKAG ATVoLag.

‘Ewg 10 70% TV atopwy pe cUVOPOHO UTIVIKAG ATvVoldg Elval TaxuodpKol.

» H au€énpévn cucowpeuon AlTTOUG 6TN YAWOOd KAl 0TO Aapuyyd mPodlabETeL o€
ATTVOLEC

» 10% au€non tou cwpatikoU Bapoug (2B) o mepiodo 4 €TwV EXEL CUOXETIOTEL PE
32% au€non tou OiKTn Amvolag/umomvolag Kat Pe €EL (pOPEC HEYAAUTEPO
KivOUVO Yla PETPLa wS coBapn UTVIKA dmvold.

» Meiwon tou 2B kata 10% oxetiletal pe peiwon Katd 26% tou OsiKtn
amvolag/utomvolag

Kim AM et al Sleep (2014)37:1639-48
Vgontzas AN et al J Clin Endo Metab,
JAMA 2000 284 3015-3021

Mao Y et al. ENDO 2019, Sessio



EYPQKAINIKH
AGHNON -UA fat deposition -UA narrowing
Eioal oto Kévrpo! -UAmuscle impairment - functional residual capacity
-Abdominal fat —p | - < tracheal traction
-High loop gain -increased UA collapsibility \
-Leptinresistance -impaired ventilation
OBESITY OSA
A
‘ Inflammatory state: Depression of CNS activity &
‘ —_—> : 1 Oxidative stress
: F)-A,IL-6 UA | trol
: P (TNF) neuromuscular contro e
-EDS, fatigue, sedentary behavior : i
-Increased appetite (M Ghrelin, Leptin Jenergy expenditure
resistance) 1 energyintake —— Weight
-High-calorie food intake & restraint loss due > Adipogenesis gain
to sleep disruption
- Cortisol
4 Sympatheticactivity Weight
i i i — maintenance/ loss
M Energy expenditure & lipolysis / 3 Sympstheticactivi
JEnergy expenditure
J Lipolysis
CPAP _—> L lenin
European Journal of Endocrinology (20




EYPQKAINIKH
AGHNON

Eioal oto Kévtpo!

YTVIKN amvola Kal TaxuoapKia

» H Aemtivn N aAAlwG n “oppovn Tou KOPESHOoU» €ival pla oppovn mou mapdystat amo ta
Amwon KUttapa Kat pubpidel To cwpatiko Bapog HEGw TNG pUBUIoNg TN OPEENG Kal TNG
KATavaAwong eVEPYELAC

» H maxuoapkia oxetiletal pe auénuéva emimeda Aemtivng, AOyw avtiotaong otn Amtivn

H ykpeAivn, n aAAwg n “oppovn tng meivag”, eivat pia menmtidiki oppovn mou
TAPAYETAL ATIO OTOV YACTPEVIEPIKO CWANVA Kal AEITOUPYEL w¢ VEUPOTIETTIOO TOU
KEVIPIKOU VEUPLKOU cuoTnpatog, pubpidovtag tnv 0pe€n, Pe emaywyn tng meivac.

Hypothalamus

Food Energy
intake expenditure
Melanocortin

Jerlhag E et al 2011

Burger KS & Berner LA, 2014

i Lam J et al Sleep (2008);31(12):1721-1727
Nutrition Research Reviews (2007), 20, 195-2

&

Fat tissue




EYPQKAINIKH
AGHNON

Eioal oto Kévtpo!

YTIVIKN amvold, avtiotaocn oTnv (VOOUALVN Kal
2akxapwong AtaBntng

> Ymapxel BETIKA KAl aveEAPTNTN GUCXETION UTIVIKNG ATTVOLAC KAl
avtiotaong otnv I(VGoUAivn

» H avtiotaon otnv (voouAivin TTOU OgeiAETAl OTNY ATTOPPAKTIKN ATvola
TapatnpEiTal 0xXt HOVO O0TOUG TAXUCAPKOUG AAAA Kdal G€ ATOHA ME
(PUGLOAOYLKO CWHATIKO Bapog

AM J Respir Crit Care (2002);165:670-676
Diabetes Metab. (2015) 41:312-8
European Journal of Endocrinology (2019) 18




EYPQKAINIKH \
AGHNON

Eioal oto Kévtpo!

YTIVIKN amvold, avtiotaocn oTnv (VOOUALVN Kal
>akxapwong AtaBntng

Intermittent hypoxia
Sleep fragmentation, SWS loss

-Proinflammatory i Sympathetic
adipose tissue flow dysregulation H overactivation
grade inflammation (T Cortisol) I1GF- €8 chemose msory

(Adipokines, FFA) refiex)

Dysglycaemia, T2D

European Journal of Endocrinology (2019) 18



EYPQKAINIKH
AGHNON

Eioal oto Kévtpo!

YTIVIKN amvold, avtiotaon otnVv LVOOUALVN Kat
ocakxapwong dtaBntng

Obstructive Sleep
Apnea

v v

Intermittent
Hypoxia

Sleep Fragmentation

. v v v .

. . Hypothalamic e
SymPatr]etlc Oxidative Stress Systemlc-: Pituitary Ad'pOkm?
Activation Inflammation Dysregulation
Axis Activation
\ 4

Insulin Resistance
Glucose Intolerance
Type 2 Diabetes

European Journal of Endocrinology (2019) 180, R9



EYPQKAINIKH
AGHNON

anu<n Amvold, avtiotacn otnv VOOUALVN Kal
2>akxapwong AtaBntng

Dysglycaemia, T2D

European Journal of Endocrinology (2019) 18




EYPQKAINIKH \
AGHNON

Eioal oto Kévtpo!

YTIVIKN Aamvold, avtiotaon oTnVv (VOOUALVN Kal
2>akxapwong AtaBntng

» H xpnon CPAP yiwa 3 pnveg eAdTTwoE TNV Avtiotacn otnv IVGOUAivN
KaBw¢ Kal BeAtiwoe tn pubuion Tou ZA KUpIlwC 0 EKEIVOUC TOUG
acBeveic mou mapoucialav utvnAla Kal amo@pPakTIKn UTIVIKN amvola

» BeAtiwon Tng avtiotaong otnv I(VGoUAivn mapatnpnbnke Kal o€ acOeveig
e AM2<30

» H xpnon CPAP gAdttwoe tnv mbavotnta avantuéng ZA

Harsch IA et al Am J Respir Crit Care Med.
Chinese Medical Journal 2015 128 2301-2
Eur J Intern Med. (2017) 39:39-50

4

=
z.

. Barcelo et al Thorax (2008);63(11):946-50




EYPQKAINIKH
AGHNON

Eioal oto Kévtpo!

YTviKn amvola Kat GucAtmdatpia

» ATopd PE UTIVIKNA ATvold €Xouv auénpevn emimtwon ducAumdalpiag petd
amo d1opbwon yia to AMZ, o€ 6XEon PE EKEIVOUC XWPIC UTIVIKN amvola

» Ta xapnAda emimeda HDL oxetilovtal pe upnAn EMTITTWON UTTVIKAG
amvolag, aveEapTnta NG maxuoapkiag 10lwg o€ VEOUC acBEeVEiC

>  Ymapxel BETIKA CUGXETION EMITEOOU TPLYAUKEPLOIWY KAl UTIVIKNAG
Amvolag o€ VEOUG aoBeVEiC

» Ymdpxouv otoixeia BeAtiwong Tou AmOAtPikoU TPO@IA PE TNV
AVTIHETWITION TNE UTIVIKNG ATTVOLAC

Newman A et al Am J Epidem (2001);154(1): 50-59

shutterstock.com = 447165751



EYPQKAINIKH
AGHNON

Eioal oto Kévtpo!

YTvikn amvola Kat QucAtmdailyia
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EYPQKAINIKH

METABOAIKO 2YNAPOMO

Eioal oto Kévtpo!

Sleep apnea




EYPQKAINIKH
AGHNON

Eioal oto Kévtpo!

2YMITEPAZMATA

» To cUvOpopo UTIVIKAG amvolag ival TOAUTTAOKO Kal oxeTi{etal o€ TOAAA
eMimeda Pe To YETABOAIOHO Kal Ta eMITEdA TWV OPHOVWV.

» H pAeypovn, ol VEUPOOPHOVIKEC AAAAYEC, N CUUTTABNTIKN EVEPYOTIOINON KAl TO
0EEIOWTIKO OTPEC PaiveTal va amoteAoUV Toug KUPLOUC INXAVIOHOUC
aAAnAsmidpaonc.

> XNUavtikn €ival oALOTIKN TTPOCEYYLION TETOLWY ACOEVWY Ao YIaTpoUg TOAAWY
£10IKOTATWV.



EYPQKAINIKH

Eioal oto Kévtpo!

EYXAPI2ZTQ MNOAY




2YNAPOMOY YTINIKHZXZ
ATINOIAZ 2TOYX
OPOAAMOY 2

BaoiAeiog Zkoutépng, MD, FEBO
Xelpoupyoc opBaAuiaTtpog
AieuBuvtnc o@BaApoAoyikou EupwkAlviknc ABnvwy
EmioTnuovikOG cuvepyaTtng Laservision
AieuBuving opBaApoAoyikou MoAulatpeiou Alfalife
Clinical Fellow of the Oxford Eye Hospital



Floppy Eyelid Syndrome -
2.UVOPONO XaAapou BAepdapou

NAION - Mn aptnpITidikn
TTPOCOIa IGXAIUIKI OTTTIKA
VEUPOTTAOEIQ.

[ AaUKkwpa

KevTpikr) opwdng
ap@IBAnoTpocidoTTabela - CSR

ATTOQPALEIS
ANPIBANCTPOEIDIKWY PAELWV.




To ouvopouo XaAapwyv BAe@apwy -
Floppy Eyelid Syndrome

e 2UVOPONO OTO OTTOIO T
BAEapa auta KaBeauTa
XOAQPWVOUV

« AucAciToupyia

« AvaoTpogn




To ouvopouo XaAapwyv BAe@apwy -
Floppy Eyelid Syndrome

e KOKKIVO paTIa

« AioBnua ¢Evou owuatog
* Toougiuo

e —npPoBaAuia

e Oidnua BAepapwv

¢ @0AwWoN TNG 6pacng



To ouvopouo XaAapwyv BAe@apwy -
Floppy Eyelid Syndrome

e MeAéTn pe 50 aobBeveic ue
2XB

* 11 AON dlayvwaouEvol
e YTTOAOITTOI ECETACTNKAV VIO

2 1A - AlayvwoTtnkav
EMITIAEOV 16.




To ouvdpopuo xaAapwyv BAEPAPWY -
Floppy Eyelid Syndrome

* |oTOTTOB0AOYIKO
eupnua: Meiwon
IVWV €AACTIVNG OTOV
TapOO.

| « AgUTEPO €UPNMQ:
| Xpovia @Aeypovi.




AAAQ vooruaTa TTou
oxeTtiCovrtal ye 1o FES

« KepaTOKWVOC
e YTTEpYAUKaIPia

 [1aBnoeic Tou
TTPOKOAOUV
TTOPATETAPEVO TPIYIUO
TWV HATIWV.



Mn apTneITIOIKA TTPOCOIA IOXAIUIKN
OTITIKN VEUPOTTABEIO

* AlQvidia, avwouvn, KN
AVAOTPEWIUN MEIWON TN
0paong

« Oidnua oTrTIKAS BNANC

* RAPD




Mn apTneITIOIKA TTPOCOIA ICXAIUIK
OTITIKN VEUPOTTABEIO

16% MeyaAutepoc Kivouvog avarrtuenc NAION oe aoBeveic pe
2. YA xwpic Beparreia.

AoBeveic e NAION 5 x mBOavoTnTeC va avatrtucouv 2YA



Mn apTneITIOIKA TTPOCOIA ICXAIUIK
OTITIKN VEUPOTTABEIO

loxaiyia Twv JIKPpWYV ayyeEiwv TTou TpopodoTouv ue aipa ta ON.

loxaiyia -> Oidnua -> MNepaITEpw CUUTTIEON TWV AYYEiwY ->
[epaiTEpw I0XAIUIQ.



KeEVTPIKN opwoncg
au@IBAnoTpocidotTabela - CSR

2UOOWPEUPEVO UYPO UTTO TOV APIBANOTPOEIDN
Meiwon/@oAwaon 6pacng

MeTauop@owia - EUKoAOC TpOTTOC digpelvnONg ATTO Un
0POAAUIATPOUC



KeEVTPIKN opwoncg
au@IBAnoTpocidotTabela - CSR

Aitia: 2uoxetion ue KopTtiovn

AUGNON ETTITTEOWYV AOPEVAAIVNG - VOPAOPEVAAIVNG -
Alatapayn ayyelakwy evooBNnAIOKwWY KUTTAPWY -
dlaTapaxn aigato-oeOaAuIKoU @payuou.



ATTOQpacn PAEBAC
AuPIBANCTPOEIOOUC

2 UYXVOTEPN ayYEIaKN aITia
TUQAWONG JETA TOV 2A

KAQdIKN - KEVTPIKN
Al0oTOAN AyyeEiwy

E¢ayyeiwon aipaTtoc - opou

Qidnua wypac



ATTOQpacn PAEBAC
AuPIBANCTPOEIOOUC

Meiwaon opaoncg
MeTapopgowia
Qidnua wxpac KNAidag

Aloppayieg
EAIKwon ayyeiwv




ATTOQpacn PAEBAC
AuPIBANCTPOEIOOUC

AiTia: Kapolayyelakoi
TTAPAYOVTEC

KUpIOTEPOG ATTO OAOUC
AY

[TOAU oUxVOG TPOTTOC
olayvwaong AY (K.a.)




ATTOQpacn PAEBAC
AuPIBANCTPOEIOOUC

MeAetTn 40 AoBevwy:

37% OlaTaAPAXEC
AVvaTTVONG UTTVOU
(0gUHETPO)




ATTOQpacn GAEPaC
AuPIBANCTPOEIOOUC
Alayvwon: OCT, BuBookdTtTnon, IOTOPIKO

O¢epartreia: EVOoBoOAPiec eyxuoeic Anti-VEGF, Laser




ATTOQpPacnN PAERAC
AMQIBANCTPOEIOOUC

Mnxaviouog: AutopuBuion
KUKAOQOPIOC aiuaTog

RVO Ttrapouaialovral Adyw
EMPpaduvong TNG AIUATIKAG
KUKAOQOpPIag n oTroia gival
OEUTEPOYEVNC OTNV UTTOCAIMIO
aAAG KAl TRV VUXTEPIVI auénon TNG
EKITI.




[ AQUKWHO

Xpovia TTPOOOEUTIKI OTTTIKN VEUPOTTABEIN
ATTWAEIQ OTITIKOU TTEDQIOU

KoiAavon oTrTIkou VEUpPOU

Normal optic nerve head Glaucomatous cupping



[ AaUKwua

YT1rokatnyopieg: AvolkTng ywviag (FIFAlN), KAEIOTAG ywviag
(TKT), @uaioloyikng trieong (I PIT) KATT.

[MTAl kai 'K =>YwnAn EOTT
[ DI cuoxeETion e ayyelako pnxaviopo kataoTpo@rc ON.

OAec o1 HEAETEC DEixvOUV EVTOVN CUOXETION

optic nerve
damage




[ AaUKwua

[1adBnon 1Tou pTTopEi va odnynoel oe
TUPAWON

Apxika TTapouaialovTal aAAOIWOEIG
ToU TrepIpepIKakou O.I1.

Orav avixveuTouv TETOIEC AAAOIWOEIC
N BAGBN €ival yn avaoTpEWIun.

[TOAU onuavTIKOC O TTPOANTITIKOG
EANEYXOC (screening)

OnN AeitoupyikA BAGBN - S
OCT Avatouikny BAGBNn (GCC, RNFL)




[ AaUKwua

To 2YA utropei va
OUuPBaAel oTnV
TTaBoyéveon Tou
YAQUKWHATOG HECW TWV
TTOAAWV AYYEIAKWV
ETITITWOEWYV TTOU £XEI.

| YTogia - AIUOOUVOUIKEG
E aAAayéC OTO ayyeEia Tou
| au@IBANCTPOEIDOUC,
0CEIOWTIKO OTPEC,

| PAeypovn.




O¢parreia pe CPAP

[[AaUKwua - 2T00€POTTOTTOINCN

CSR - Meiwaon d1apKeIag €TTEICODIWV

RVO - BeATiwon, ammoTpoTtrn VEWV ETTEICO0IWV
NAION - AtroTpoTri VEWV €TTEIC0dIWYV - ETTIOEIVLWONG

2 XB - BeAtiwon ouputrtwpaTwy

O O@pBaAuoAoyIKOC EAEYXOC KOl N OwWOTN
Oepartreia Tou ouvopOUoU OWCEEl ATTO JOVIUN
ATTWAEIQ 0paanc!




Euxapiotw!

B. 2koutépn¢



EMIZTHMONIKEZ ZYNANTHZEIZ

4
+ EYPOKAINIKHE EYPOQKAINIKHE 2019 - 2020

«<YTNIKH ANMNOIA>»
H KOPY®H TOY MNATrOBOYNOY

Yravikn Anvowo Kol
KOPOLOYYELOK(Y VOGN LOTO,

I'empyrog X. I'kovpdg

Arev0vvtg Kapororoyikne Kiwvikng, Evpoxkivikny AOnvov
Mérog Arotkntikov Xvpfoviiov EKOA




%a0010... AOI'TKA

M) EeYaom v TOVS 0OTOM YK TO POAOV...

l'ewpywog X. T'xovnig
‘Av. Avevbvvrng Kaporodoyxic KAvvixhic, Evpand tvixn "Afipvav

Avopac 47 etwv, TayOGAPKOG

20yvo aicOnuo ToAUOV

Aptmnploxn vEptact 1 ool TopEUEVE appLOUIGTN VIO
Oepameia e GLVOLAGUO TPLOV PAPULAKOV.

>y 24mpn tapakolovOnon Tov Kapolakoy pvouov
OLOTIGTOONKE UEYAAOC aplOUOC EKTOKTMV KOIALOK®MV KOl
VIEPKOIAMOAKOV GCUGTOADY KOl GUVIOUO, ETEIGOOI0 KOATIKTC
HOPUAPVYNG

2NV 240pn TEPIMATNTIKN KATAYPOPT TNG OAPTNPLOKTS
ntigonc emPeformdnie n mapovoio avOEKTIKNG OPTNPLOKTS
VITEPTOONG UE EkOVa NoNn-dipper




%a0010... AOI'TKA

M) EeYaom v TOVS 0OTOM YK TO POAOV...

l'ewpywog X. T'xovnig
‘Av. Avevbvvrng Kaporodoyxic KAvvixhic, Evpand tvixn "Afipvav

MuGape apKeT OPA Yol TIC OTOPOITNTEG
VYIEWVOOIOTITIKES TTOPEUPAGELS

Evioyvoa 11c 000€15 6€ dV0 amd TO PAPLLOKO TTOV ETOLPVE
200N o0 KATOlEC PACIKES EEETAGELS TPOKEYEVOL VO
ATOKAELGTOVV KATO1EC outieg dgvTEPOTOOOVS VITEPTOOTGC.
2T1G OVO EMICKEWYELS TOL EKOVE GTO 1OTPELD APLEPMOGOL
TEPITOV ULAUIGT OPA KL 0 0.cOeVIG EUEIVE TTOAD
EVYOPLOTNUEVOC.




%a0010... AOI'TKA

M) EeYaom v TOVS 0OTOM YK TO POAOV...

l'ewpywog X. T'xovnig
‘Av. Avevbvvrng Kaporodoyxic KAvvixhic, Evpand tvixn "Afipvav

...TO 1010 K1 1 60CVYOC TOoV N ool KABMS TOVS YapPETOVGA
LLOV €lme Yap1ITOAOYDVTOC:

«yotpé, o€ mopakaion Bondnce to cvlvyo pov va (Noet
LePKA ypovia axoun. Mmopet va gtvat yovipdog Kot vou i
Le aenvet to fpdota va Koundw and 1o poyaAnto, aAld
KAOE OpA OV TN VOYTO GTOUOTAEL VO AVOTVEEL V1oL ATy
wpa vouilm 611 Bo GTOUOTIGM VO AVUTVE® KL EYOD, TOGO
TOAD TOV AYOTTA®...»




Excessive daytime sleepiness (EDS)







Definitions of respiratory events

* Apnea is defined by the American Academy of
Sleep Medicine (AASM) as the cessation of
airflow for at least 10 seconds.

* Hypopnea is defined as a recognizable transient
reduction (but not complete cessation) of
breathing for 10 seconds or longer, a decrease of
greater than 50% in the amplitude of a validated
measure of breathing, or a reduction in
amplitude of less than 50% associated with
oxygen desaturation of 4% or more.




Epidemiology

* Prevalence in US has been 2-4% for women
and 4-9% for men.

* SDB remains undiagnosed in approximately
93% of affected women and 82% of affected

men.




Prevalence of Sleep Disordered Breathing in
Cardiovascular Disease

® 30% of cardiac disease patients
Schafer et al, Cardiology 1999

® 50% of heart failure patients

Javaheri, Circulation 1998
® 40% pts with HFrSF
® 50% pts with HFpSF

® 30% of hypertensive patients

® 83% of refractory hypertension
¢ Logan et al, J Hypertension 2001




* H amo@poKTIK] DAVIKY G7TVoL0 £IvaL 0 T0 vV 0 HéEVOg
TUTTOS ATTVOLOS KO 0POPA £VOV GTOVS EIKOGL EVIAMKOVS, NE
avaA0Yio AVOPAOV-YUVUIKAOV 3:1

* H mayvoapkio mailer facikod porio oty avamToin TS
OTTOPPUKTIKNG VAAVIKIG ATVOLOS

* H noyvoopkia
- ov&avel To Papog Tov AuLpov
- GVEAVEL TN YOAXPOTNTO TOV LIGTOV TOV GTOUATOPAPVYYO.
OTTMS £lval N peAOaK) VTEPOO. 1) GTAPVAN, KoL N Pl TNS
YAMGCGAS



* OSAis a sleep disorder that involves cessation
or significant decrease in airflow in the
presence of breathing effort.

* |t is the most common type of sleep-
disordered breathing (SDB) and is
characterized by recurrent episodes of upper
airway (UA) collapse during sleep




Obstructive apnea is the cessation of airflow for at least 10
seconds with persistent respiratory effort
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* H xevTpikn vavikn dmvolo ELvol 0PKETA TLO GTAVIO KL
speaviCetom o€ <1% Tov yevikov TAN0vVGHOY

* Eivol apketa mo cvyvn) o€ 0.60evelS pe KoPoloKn

avenapkewn, AEE ko koAmukn) poppapoyn pe enirromon
a0 12 £¢m¢ 53%

* Ag oyeTILETUL UE TNV TUYVOUPKIY,



« Central Sleep Apnea is a sleep disorder that
Involves cessation or significant decrease in

airflow in the absence of breathing effort

* No command from the Central Nervous System




Central apnea is the cessation of airflow for at least 10 seconds
with no respiratory effort
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Review article

Interaction between smoking and obstructive sleep apnea:
not just participants

LIN Ying-ni. LT Qing-yun and ZHANG Xiu-jnan

Keywords: obstructive slesp apnea; smoking; nicotine

Objective To review the current evidence that links smoking to obstructive sleep apnea (0O5A) and to discuss some
potential mechanisms proposed for these links.

Data sources We searched PubMed and Medline to identify studies investigating the interaction between smoking and
OSA.

Study selection Ariicles regarding the relationship between smoking and O5A were selected. Studies considered
smoking as a confounding factor were excluded.

Results The association of smoking and OS5A has been confimned in several studies. The effects of smoking on the
pathophysiclogy of O5A may include smoking-induced upper airway inflammation, stimulant effects of nicotine on upper
airway muscles, and a “rebound effect” due to nightly short-term nicoline withdrawal, or all of the above. In addition, the
coexistence of OS54 and asmoking may have more widespread implications for cardiovascular dysfunction in patients with
054 Finally, O5A might be rezponsible for the addiction to nicotine.

Conclusions Smoking may act as a risk factor for OS54 and join with Q54 in a common pathway to increase the risk of
systematic injury. OS54, in turn, may be a predispozing factor for smoking. Thug, smoking cessation is recommended
when considering treatment for OS54, and freating OS54 may be a necessary precondition for successful smoking
cessation.

Chin Med J 2012, 125(17):3150-3156




Possible CVD Complications of OSA

Oxidative Stress, Inflammation, and Endothelial
Dysfunction

Negative Intrathoracic Pressure

Platelet Activation and Hypercoagulability

Autonomic Dysregulation




Possible mechanisms linking Sleep Apnea to
Cardiovascular consequences

Peripheral vasoconstriction
Increase left ventricular afterload

Increased thoracic blood pooling and right ventricular
preload

Hypoxia related pulmonary vasoconstriction
Increase in right ventricular afterload

Paradoxical leftward shift of the interventricular septum

Decrease In stroke volume



Possible CVD Complications of OSA

® Hypertension
® Pulmonary hypertension

® Systolic or diastolic heart failure

® Arrhythmias




Assoclation Between OSA and Hypertension

40- 60% of patients with Hypertension have OSA’

85% of patients with Resistant Hypertension on 3 or
more meds have OSA*

Even mild OSA is a risk factor for Hypertension3’ °

'Silverberg, et al., Curr Hypertens R 2001 “Logan, et al., J Hypertens 2001
2Kraicze, et al., AJRCCM 2000 5 Heinrich, et al., Circulation 2002
Arch Intern Med 2000 6 Neito, et al., Jama 2000




Mechanisms: Hormones

Goodfriend and Calhoun

ANP

Renin
Angiotensin
Aldosterone
Norepinephrine
Epinephrin
Cytokines

Hypertension 2004



OSA Impacts Sympathetic Nerve Activity and
Blood Pressure

Sympathetic b
Nerve Activity MM

fosa—l |osa{  |-0sA—

Somers VK et al. J Clin Invest. 1995:96:1897.




@ ESC

European Heart Journal (2018) 39, 3021-3104

European Society doi10.1093/eurheartj/ehy339

of Cardiology

ESC/ESH GUIDELINES

2018 ESC/ESH Guidelines for the management

of arterial hypertension

Table 24 Resistant hypertension characteristics, secondary causes, and contributing factors (adapted from

reference’®®)

Demographics

o Olderage (espedially =75 years)

e Obesity

e More common in black people

e Excess dietary sodium intake

e High baseline BP and chronicity of uncon-
trolled hypertension

More common causes
o Primary hyperaldosteronism
e Atherosclerotic renovascular disease

[ ® Sleep apnoea >

e CKD

Prescribed drugs
e Oral contraceptives
& Sympathomimetic agents (e.g. decon-
gestants in proprietary cold
remedies)
Mon-steroidal anti-inflammatory drugs
Cydosporin
Erythropoietin
Steroids (e.g. prednisoclone and

hydrocortisone)

& Some cancer therapies

Concomitant disease

o HMOD: LVH and/or CKD

e Diabetes

e Atherosclerotic vascular disease

e Aortic stiffening and isolated systolic
hypertension

Uncommon causes
® Phaeochromocytoma
e Fibromuscular dysplasia
e Aortic coarctation

o Cushing's disease

.

Hyperparathyroidism

Mon-prescription drugs

e Recreational drugs (e.g. cocaine,
amphetamines, and anabolic
steroids)

e Excessive liquorice ingestion

¢ Herbal remedies (e.g. ephedraand ma
huang)

@ESC/ESH 2018

BP = blood pressure; CKD = chronic kidney disease; HMOD = hypertension-mediated organ damage; LVH = left ventricular hypertrophy.
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Refractory hypertension and sleep apnoea: effect of CPAP on blood

pressure and baroreflex

A.G. Logan*, R. Tkacova®, S.M. Perlikowski*, R.S. Leung®T, A. Tisler*, J.S. Floras*,

T.D. Bradley™ T+

Refractory hypertension and sleep apnoea: effect of CPAP on blood pressure and
baroreflex. A.G. Logan, R. Tkacova, S.M. Perlikowski, RS. Leung, A. Tisler,
J.S. Floras, T.D. Bradley. ©ERS Journals Ltd 2003.
ABSTRACT: This study was undertaken to determine whether abolition of obstructive
sleep apnoea (OSA) by continuous positive airway pressure (CPAP) could reduce blood
pressure (BP) in patients with refractory hypertension.

In 11 refractory hypertensive patients with OSA, the acute effects of CPAP on
nocturnal BP were studied during sleep and its longer term effects on 24-h ambulatory
BP after 2 months.

During a single night's application, CPAP abolished OSA and reduced systolic BP in
stage 2 sleep from 138.316.8 to 126.0+6.3 mmHg. There was also a trend towards a
reduction in average diastolic BP (from 77.714.5 to 72.9+4.5). CPAP usage for 2
months was accompanied by an 11.0:4.4 mmHg reduction in 24-h systolic BP. In
addition, both the nocturnal and daytime components of systolic BP fell significantly by
14.4+4.4 and 9.3+3.9 mmHg, respectively. Diastolic BP was redunced significantly at
night by 7.8+3.0 mmHg.

In patients with refractory hypertension, acute abolition of obstructive sleep apnoea
by continucus positive airway pressure reduces nocturnal blood pressure. These data
also suggest that continuous positive airway pressure may reduce nocturnal and daytime
systolic blood pressure chronically. Randomised trials are needed to confirm the latter
results.
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Results

® CPAP group: Approximate 10mmHg drop in mean blood pressure
® predicts a 37% reduction in risk for CHD
® 56% reduction in risk for stroke

® No relevant change in blood pressure occurred with sub-
therapeutic CPAP

Effect of CPAP on Blood Pressure

Figure Z. Changes in blood pressure with eflactive (closaed bars)
and subtherapaeutic (Oopan bars) NnCPAP. "Significam diffarancea.
PMMARP indicates mean arterial blood pressure; systalic, systolic
boad pressure; and diaswolic., diaswalic biood prassura. MAP,
P=10.01: systolic blood prassurs, P=0.04; dastolic blood pras-
suwre, P<—0.005.

Becker et a, 2003



Assocliation Between
Sleep Apnea & Arrhythmias

Sleep Heart Health Study -

® 228 subjects with sleep- -
disordered breathing (RDI >30) & 20

® 338 subjects without sleep- E 1
disordered breathing (RDI < 5)

10

nF CVE NSVT Bigeminy Quadrigeminy
(p=0003) (p=.002) (p=0.004) (p=002) (p=0.01)

Shaded bar: pts with OSA
White bar: pts. without OSA




Association Between
OSA & Arrhythmias:Mechanisms

Wall stretch, secondary to abrupt decreases in intrathoracic pressure, with attenuation over time
of normal cell to cell communication through remodeling

Myocardial ischemia secondary to apnea-induced intermittent hypoxia and increased wall tension
Activation of cardiac inflammatory pathways.
Sympathetic activation

Although cross-sectional studies have not demonstrated an increased prevalence of
bradyarrhythmias in OSA, apnea-induced hypoxia can provoke parasympathetically mediated
atrioventricular block that is reversible by CPAP



12-Month Recurrence of Atrial Fibrilation
In Treated and Untreated OSA

80
Recurrence 60

(%)
40

20

- _ | |
Controls Untreated Treated
OSA OSA

Kanagala et al, Circulation 2003
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Hypoxia
1SMA

HF
with fluid retention

Peripharyngeal edema

Rostral fluid shift Fluid in the legs
[Recumbeant) {Uprnight)

Pulmonary congestion Worsening of HF

Vagal stimulation

Hyperventilation
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=

Figure 3. Schematic representation of the potential bidirectional

relationship between obstructive and central sleep apnea sleep

(OSA and CSA, respectively), and heart failure (HF). For exam-

ple, various combinations of intermittent hypoxia, elevated sym-

pathetic nervous system activity ( T SNA), and reduced intratho-

racic pressure ( | P;) could lead to the development or
— progression of HF, whereas sodium and fluid retention arising
from HF could lead to overnight rostral fluid shift into peripha- ]
ryngeal structures or the lungs and facilitate the development or

worsening of OSA and CSA, respectively.



2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

® Sleep-disordered breathing (SDB) occurs in more than
one-third of patients with HF being even more prevalent
In patients with AHF

® The most common types are: central sleep apnoea (CSA,
similar to Cheyne Stokes respiration, CSR), obstructive
sleep apnoea (OSA), and a mixed pattern of the two.

@ European Heart Journal (2016) 37, 2129-2200

EUROPEAN doi:10.1093/eurheartj/ehw128
SOCIETY OF
CAREHOLCRS Y ®




2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

® CSA and OSA have been shown to be associated with a
worse prognosis in HF

® OSA s associated with an increased risk of incident HF In
men

@ European Heart Journal (2016) 37, 2129-2200

EUROPEAN doi:10.1093/eurheartj/ehw128
SOCIETY OF
CAREHOLCRS Y ®




OSA and cardiovascular mortality

Long-term cardiovascular outcomes in men with obstructive
sleep apnoea-hypopnoea with or without treatment with
continuous positive airway pressure: an observational study

Lancet 2005; 365:1046-53 jose M Marin, Santiago } Carrizo, Eugenio Vicente, Alvar G N Agusti
Respiratory Service, Hospital
Universitario Miguel Servet,  Summary
Zaragoza, Spain (M MarnMD, o round The effect of obstructive sleep apnoea-hypopnoea as a cardiovascular risk factor and the potential protective
$J Camizo MD, E Vicente MD); 4 : s e e s 2 3
andRespinatory Service,  €17€Ct Of its treatment with continuous positive airway pressure (CPAP) is unclear. We did an observational study to
Hospital UniversitarioSon  compare incidence of fatal and non-fatal cardiovascular events in simple snorers, patients with untreated obstructive

Dureta, IUNICS, Pi";ﬂ de  gleep apnoea-hypopnoea, patients treated with CPAP, and healthy men recruited from the general population.
Mallorca, Spain
chNAglm:A:: fdethods We recruited men with obstructive sleep apnoea-hypopnoea or simple snorers from a sleep clinic, and a

&5 J'oseM Main, Population-based sample of healthy men, matched for age and body-mass index with the patients with untreated severe

Senvicio deNeurologia, Hospital  Obstructive sleep apnoeahypopnoea. The presence and severity of the disorder was determined with full
Universitario Miguel Sevet,  polysommography, and the apnoea-hypopnoea index (AHI) was calculated as the average number of apnoeas and
Isabella Catolica 50006 hyomopnoeas per hour of sleep. Participants were followed-up at least once per year for a mean of 10-1 years (SD 1-6) and
72" CPAP compliance was checked with the builtin meter. Endpoints were fatal cardiovascular events (death from
myocardial infarction or stroke) and non-fatal cardiovascular events (non-fatal myocardial infarction, non-fatal stroke,

coronary artery bypass surgery, and percutaneous transluminal coronary angiography).

Findings 264 healthy men, 377 simple snorers, 403 with untreated mild-moderate obstructive sleep apnoea-hypopnoea,
235 with untreated severe disease, and 372 with the disease and treated with CPAP were included in the analysis.
Patients with untreated severe disease had a higher incidence of fatal cardiovascular events (1-06 per 100 person-years})
and non-fatal cardiovascular events (2-13 per 100 person-years) than did untreated patients with mild-moderate disease
{0-55, p=0-02 and 0-89, p<<0-0001), simple snorers (0-34, p=0-0006 and 0-58, p<0-0001), patients treated with CPAP
{0-35, p=0-0008 and 0-64, p<0-0001), and healthy participants (0-3, p=0-0012 and 0-45, p<0-0001). Multivariate
analysis, adjusted for potential confounders, showed that untreated severe obstructive sleep apnoea-hypopnoea
significantly increased the risk of fatal (odds ratio 2-87, 95%CI 1-17-7-51) and non-fatal (3-17, 1-12-7-51)
cardiovascular events compared with healthy participants.

Interpretation In men, severe obstructive sleep apnoea-hypopnoea significantly increases the risk of fatal and non-fatal

cardiovascular events. CPAP treatment reduces this risk.
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Thank you for your attention!
Sweet dreams!




OMIAOE
EYPQKAINIKHZ

tiagl gto Kevipo!

Yrvikn Antvola

O poAoc tou NeupoAoyou

NeupoAoyikn KAwIKA



Yrivoc Kol veupoloyia

N 1
0 ArtodpoaktikoU TUMoU arnvola

0 KevtpkoU tumou amnvola



KeVTpLKOU TUTIOU UTTIVLKN QTtvola

0 MKpOTEPOC EMUTOAACHOC ATto TNV amodpaktikov tumou (0.9% oto
VEVLKO TTANBuoHO)

0 2UXVOTEPN N alTvia tapd N npUepnoLa vrvnAlo
0 MNpwtonadng n deuteponadnc cuxva pe avarmvor Cheyne-Stokes
0 ALOKOTIEC OTNV avartvor] Kata tn StapkeLla tou uTtvou (10-30sec)

0 Arouola ELOTIVEUOTIKNC TTPOOTIAOELALC



KevTpLKOU TUTIOU UTIVLKN QTtvoLa

- !
0 MNapayovteg Kvduvou:
» HAwio (avénon og nAwkia >65)
» OUAo
» Kapdlakn avemapkeLa
> EykedaALko
> Qappoko

> Alatapaxec utoduonc, VEGPLKR OVETTAPKELD, KOATILKN HOpLLaLpUYN,
LLLTOXOVOPLOKA VOO AT, TETPOTTANYLAL



KevTpLKOU TUTIOU UTIVLKN QTtvoLa

KENTPIKOY TYIIOY AIINOIA XTON YIINO

Table 5 Diagnostic criteria for primary central sleep apnoea
(adapted from ICSD-3)

Criteria A-D mus! be met
A. The prasence of at least one of the following:
1. Sleepiness
2. Difficulty initiating or maintaining sleep, frequent awakeningsor non-restorative sieep

B. PSG demonstrates all of the following:

1. Five or more central apnoeas and/or central hypopnoeas per hour of sieep (PSG)

2. The number of central apnoeas and‘or central hypopnoeas is >50% of the total number of apnoeas and hypopnoeas
3. Absence of CSB

C. There is no evidence of daytime or nocturnal hypoventilation

D, The disorder is not explained more clearty by another current sleep disorder, medical or neurclogical disorder,
medication use or substance use disorder

CSB, Cheyne-Stokes breathing; PSG, polysomnography.

Table 4 MMUWMWWMMM(MMICSM)

(A or B) + C + D satisly the criteria
A. The presence of one or mare of the following:
1. Sleepiness
2. Difficulty initiating or maintaining sleep, frequent awakenings or non-restorative sleep
3. Awakening short of breath
4. Snoring
5. Witnessed apnoeas

B. The presence of atrial fibrillation/flutter, congestive heart failure or a neurclogical disorder

C. PSG (during diagnostic or positive airway prassure titration) shows all of the following:

1. Five or more central apnoeas and/or central hypopnoeas per hour of sieep

2. The total number of central apnoeas and/or central hypopaoeas Is >50% of the total number of apnoeas and hypopnoeas
3. The pattem of ventiation meets criteria for Cheyne-Siokes breathing.

D. The disorder is not explained more clearly by another current sleep disorder, medication use (e.g. opioids) or
substance use disorder

Central sleep apnoea with
Cheyne-Stokes breathing

Central apnoea due to a medical
disorder without Cheyne—Stokes
breathing

Central sleep apnoea due to high-
altitude periodic breathing
Central sleep apnoea due to a
medication or sub- stance
Primary central sleep apnoea
Primary central sleep apnoea of
infancy

Primary central sleep apnoea of
prematurity

Treatment-emergent central sleep
apnoea




AmtodpaKTLKOU TUTIOU UTtVLKN drmvola (OSA)

N 1
NeUpPOAOYLKEC EMLITAOKEC

0 OSA Kol eyKePAALKO

» Avetaptntocg nopayoviog KlvdUuvou yla LoxaLpko AEE

> XeLPOTEPN AELTOUPYLKN aItoKaTAoTOoN 0 AoOEVELC TTOU £XOUV UTIOOTEL
AEE

» 2TOUC LOlouc aoBeveic, n UTIVIKA armvola lvol opadyovtag Kvduvou ylo
KapoLlayyeLlaka cupBapata.



ATtodpaKkTIKOU TUTIOU UTIVLKI Arvola

1 OSA ka Kepahalyla

A. Headache present on awakening after sleep and ful-
filling criterion C
B. Diagnosis of apnoea (apnoea-hypopnoea index >5)
! ! C. Evidence of causation demonstrated by at least two
» 2UXVvn ouvoonpotnta of the following:
1. Headache has developed in temporal relation to
the onset of sleep apnoea.
2. Either or both of the following:
a. Headache has worsened in parallel with wor-

r i sening of sleep apnoea.
> KepalaAyio oxetiopevn pe OSA b, Headache hs sigificantly mproved ot
ted in parallel with improvement in or reso-
lution of sleep apnoea.
3. Headache has at least one of the following three
characteristics:
a. Recurs on >15 days per month
b. All of the following:
(i) Dbilateral location
(ii) pressing quality
(iii) not accompanied by nausea, photopho-
bia or phonophobia
¢. Resolves within 4 hours
D. Not better accounted for by another International
Classification of Headache Disorders 3 diagnosis.



ATtodpaKkTIKOU TUTIOU UTIVLKI Arvola

N
0 OSA kat KedbahaAyio

» AuEnUEVN ouxvoTnNTa R AvVIONS NUKpaviag kat kepaAaAylag Tumou
TAoEWC o€ aoBeveic pe OSA

» JUXVOTEPN N LETATITWON OE Xpovla nuikpavia oe aoBeveic pe OSA

> Avtamokplon tTwv aocBsvwv otn CPAP



AmtodppakTIKoU TUTIOU UTIVLKN Arvola
N

0 OSA kat ABpolotikn KedaAoAyia
» 2uxvn ouvvurnapén (40-80%)

> MBava kowoc maboduoloAoYLKOC UNXOVLIOUOC

» H Bepamneia pe CPAP bev BeAtiwvel cadwg ta emelcodla abpoLoTikng
kKepaAaAyiog



AmtodppakTIKoU TUTIOU UTIVLKN Arvola

N
1 OSA kal emtAnyia

2uxvn N pappokoavOektikn emAnyia

Auénuevn n entimtwon tng OSA o€ EMANTITIKOUC

Ta avtlermAnmTka ¢pappako mbova vol EMOEVWVOUV TNV UTIVLKA Amvola
Xelpoupylkn avtlpetwriton tng erttAnyiac BeAtiwvel kat tnv OSA

YV V VYV V V

BeAtiwon Tou eAEyxoU TwV Kploewv o aoBeveic ou t€Bnkav os CPAP



AmtodppakTIKoU TUTIOU UTIVLKN Arvola

N 1
1 OSA Kol YWWOTLKEG AELTOUPYLEC

» Amovoia oadpoUC CUCYETLONC

> 2UOXETLON UTIVLKNC ArmvoLac Ke uTtvnAlo Kot petwpevn anodoon otn
SLApKELOL TNC NUEPOLC

» Evbeitelc SuoAeltoupyiag TnNC emelcodLlaknC Kol AEKTLKNAC VNG Kol
EKTEAEOTLIKWV AELTOU PYLWV

> A€V UTTAPXEL CUOXETLON UE TNV EUPAVION AVOLOG

> H amoteAeopatikn Beparmeio BeATIWVEL T yVWOLAKA EAAELLLLOTO LETA ATIO
aPKETOUC MAVEC.



AmtodppakTIKoU TUTIOU UTIVLKN Arvola

N
0 OSA kot voooc Parkinson

» 2oBapn dtatapaxn tng puctoAoylag tou UTtvou otn v. Parkinson
> 20Bapn Sdlatapayn Tou UTVou REM

» 30-60% twv acBevwv mapouaotalouvv OSA

> 2UXVA Ttponyeitot ToAAQ £TN TNC EUPAVIONC OUUMTTWHATWY



ATtodpaKkTIKOU TUTIOU UTIVLKI Arvola

N
0 OSA kot voooc Parkinson

» AoBevelc pe ouvoonpotnta Parkinson kat OSA mapouolalouv XELPOTEPN
KALVLKA ELKOVA KOl VONTLKO Timedo

» Oepareia pe CPAP wotooo dev deixvel BeAtiwon TWV CUUMTWHATWY
> AKOMN TILO CUXVI N UTIVLKN Amvola o€ avola P LB, kot otnv MSA



ATtodpaKkTIKOU TUTIOU UTIVLKI Arvola
N

2uxvn o€ dLadpopeC VEUPOAOYLKEC TTAONOELC:

> NEUPOLULKEC TTOBROELC
- MuaoBévela
- [MAayla puoatpodlkn) ckAnpuvon
- MuomnabeLec
- Muotovikn duotpodia (I & 1)






