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ATS Official Statement: The importance of healthy sleep (2015)

O enmapKnNg UTIVOC ELvalL amapailtnTog ya tnv enipiwon oe
oAa ta €16N BNAaoTIKWV.

O Umvocg €xel emavopBwTtikn dpaon oe dtadopec
SLoVONTIKEC Kol GUOCLOAOYLKEC AELTOUPYLEG:

» Avarmtuén Tou VEUPLKOU CUOTHHOTOC

» Mabnon

» MvAun

» Kapblayyelakn Aettovpyia

» MetaBoAlopoc

» ATtooAn KUTTAPOTOELVWV

Muckherjee et al. Am J Respir Crit Care 2015;191:1450-1458



ATS Official Statement: The importance of healthy sleep (2015)

» Bpayeioc Stapketac vumnvoc (<6 h/24h) cuoyetitetal e
avernBuunteg ekdnAwaoelg katl avénuevn BvnoLpotnta.

» Makpac dtapkeloc urtvocg (>9-10 h/24h) unopel va
ouoxeTileTol e averlBupuntec ekONAWOELC.

» MapotL utapyet dStakvpovon otov MANBuoo, N LWavIKN
SlapkeLla UTIVOU oTtouc eVAALKEC eival 7-9 h/24h.

Muckherjee et al. Am J Respir Crit Care 2015;191:1450-1458
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O KUKAOG UTtvou-gypriyopong eAgyxetal amno duo
avtiBetec Asttoupylec ou Bpilokovtal o€ LOAVLIKN
Loopportia.

Hardeland 2011

H avaykn yta Umvo, ou
neptAapBavel tTnv unvnAia, tnv
€vapén Tou UTVOU Kal ThV
nPA6odo tou unvou, pubuiletal
oo Tov SLaKOTTN TOU UTIVOU
pe veupopetafipaotn tnv
adevooivn (TeAlkd mpoiov tou
HeTaBoAlopoul tou ATP mou
auavel otnv gypnyopon). H
EKKPLON peAatovivng amo tnv
eniduon euvoel TNV eméAevon
TOU UTVOU.

H eypriyopon &leyeipetal amnod
ToV KLpKAdLo Bnuatodotn mou
BploKeTOL OTOV UTEPXLACUATIKO
TIUPNVA KoL EAEYXETAL QIO
VEUPLKEG 060UG TTOU
OVOOTEAAOUV TNV EKKPLON
HEAATOVIVNG LE TN CUHHETOXN
ouoLWV OMw¢ opeéivn,
OKETUAOXOALVN, oEpOTOViVN,
vopemvedpivn, vtomapivn,
Lotapivn.






>TaSLX TOV VTTVOU

Redared wakefubness
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REM or dreameng sicep
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NREM1: to otddio petatv
UTIVOU Kol eypriyopong. Ot
HUEC elval evepyol kat ta
Hatlo plookAeivouv. Kopoata
o evoAAa€ pe kOpoata 6.

NREM2: npoodeutika
duokoAotepn adunvion.
KOpata 6. >to HET
eudavitovral spindles kot
oupmAgypata K.

NREM3-4: univog Bpadewv
KUpAtwyv. Kopata 6. MeyadAn
duokoAia adunvionc.

REM: MapdAvon twv
TIEPLOOOTEPWYV HUWV. HET
TIOPOUOLO LE KOTAOTOON
EYPYOPONG, OLWG HEYAAN
duokoAia adunvionc.



Hypnogram

" Brief Awakening

Awakening —m g X —
REM Sleep —

Stage 1 —

Stage 2 — —|—|

Stage 3 —

Stage 4 —

Midnight 0130 0300 0500 0630

*O BaBUC avalwoyovnTLkog UTvoc (restorative sleep:otadio N3-4) £xel peyaAvtepn
Sldpkela vwpic tn vuxta, evw n avaloyio REM Unvou avédavel otouc duo tedeutaioug
KUKAou¢ Alyo mtpv tnv adumvion.

*H avaAoyia kdBe otadiou 0TOV GUVOALKO XPOVO TOU UTIVOU UETABAAAETAL E TNV
nAwkia (eEAdttwon Umvou REM kat BaBEoc umvou).

*To peyaAUTEPO HUEPOC TOU UTIVOU O€ OAEC TLC NALKLEG KaTaAQUBAVETOL Ao To oTAdLo
NREM 2. O Umnvoc REM kataAoppavel to 20 — 25%.



H MEAETH TOY YINNOY 2TH MEO

© Otiginal Artist . © Mia B/ Comerna
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“Try o gét some rest. I'll be in every few
minutes to make sure you don’t.”

«YTIOKELUEVIKEGY HEBoOOL:
EPWTNUATOAOYLA, VOONAEUTLKEC
kataypadec (Richards-Campbell Sleep
Questionnaire K.d.)

Bispectral index: pEodoc nou
xpnotporoletl HEM kataypadEc yia
HEAETN Tou BaBouc Tn¢ avalodnolag
Actigraphy: kataypadn tng KVNTIKAC
dpaotnpLotntoc Tou aacBevouc pe
OUOKEUN KapTtoU 1 aoTpayaAou
MoAu-umtvoypadia (polysomnography):
nEBodoc ekAoync



YToKELUEVIKT) aLlOAOYT|ON TTOLOTNTAG VTIVOU

Rate the overall quality
of your sleep athome
{(lispoorand 10is
excellent)

12345678910

Rate how disruptive the following activities were to your sleep during your ICU stay
{1is no disruption : 10 is significant disruption)

Rate the averall quality of Heart monitor
your sleep inthe ICU 12345678910 Pain 12345678910 alarm 1234567891
{lispoorand 10is
excellent)
Rate the overall quality of Noise 12345678910 Ventilator alarm
your sleep inthe ICU on
the following nights 12345678910
1 2345678910 Light 12345678910
On first night of ICU Oxygen finger
12345678910 probe 12345678910
During middle of ICU stay Nursing
1234567891 interventions 1234567891 Talking 1234567891
End of your ICU stay
4. Rate the overall degree
of daytime slespiness
during your ICU stay Diagnostic Intra venous pump
{1 is unable to stay awake 12345678910 testing 12345678910 alarm 12345678910
A0 s fully alert and
awake)
X 12345678910 Nebulizer 1234567891
Rate the overall degree of Vitals signs
daytime sleepiness during measurement
your ICU stay on the
following days
Doctors/nurses
On firstday of ICU Bloodsamples | 1234 567 8 910 | pagers and phones 1234567891
(after extubation from
endo trachealintubaticn)
1234567891
During the middle of your Television 1234567891
ICU stay 12345678910
Administration
Atthe end of your ICU 12345678910 of medicines 12345678910 Bedside phone 12345678910

stay
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~ H diapkela kal n TToioTnTa ToU UTTVOU
124 o€ aoBeveic MEO uTtrepekTINATAI OE
MEYAAO BaBuG atTd yiaTpoug Kal

- VOONAEUTEC JE BACN TNV ATTAR KAIVIKA
s TTapaTripnon.
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FIG 2—Comparison of sleep time per sleep period in six patients AU re” & EI mqViSt 1985

in whom sleep time was assessed by clinical observation in parallel
with polygraphic recording (stage 1 excluded). (p< 0:001.)



Bispectral index (BIS)

e -ZUb

» MEBoboc eAéyxou Tou emumedou
ouvelbnong oe aoBeveic mou
AapBAvouv KataoToAn: availuon
Tou HET péow aAyopibuou mou
niepthapfavel dtadopeg
TIOPOLLLETPOUC.

» TPOKUTITEL EVOC OKEPOLOG APLOLOC
XwpLic povadec petatv 0 (oyn oto
HET) kat 100.
EP. || NOMDUAL | OMOFE | suidv || DSPCAY || LooK »  Tuuég BIS petagl 40 kot 60
i ES S EY Y S QVTLOTOLXOUV O€ kavo Babog
RETURNS TO THE MAMN MERU KOLTCIOTO)\r'] q

» Mmnopel va ektipnBet to Babocg tou
UTTVOU.

»  Texvika mpoPfAnpata (petakivnon
NAEKTPOSIWV HE TIC KLVAOELG TOU
aoBevoug).




Actigraphy

=, *Mikpr} cuokeun TTou poIAdel uE POAOI XEIPOG
/ ;R KATAYPAPEI TO ETTITTEO0 CUPTTEPIPOPAG
P - ‘?-?' (EUTTVIOG-KOINIOHEVOQ).

- p—
k—% *YTTEPXOUV KOl HEYAAUTEPOI HETPNTEC TTOU
N (poplouVvTal OTOV Bpaxiova Kal Kataypdapouyv

h Kivnon o€ TpeIg dlaoTtacelg. Mmropouv va
aviXveuouv dlatapaxEs Padiong.

e

*H nuéBodocg eival eUKOAN Kal akpIBrg Kal ol

h METPNOEIC TNG CUOXETICOVTAI IOXUPQA ME EKEIVES
TNG TTOAU-UTTVOYPA@iag.



[ToAv-vtvoypa@ia (polysomnography)

Xpnotpornoleitat yia tn SLayvwon Kataotaoswyv onwc vapkoAnyia, tdlomabng
uTtepuTvia, cUVopopo avrouxwv odlwy, tapalTnvieg, cuVOpopO Amvolag OToV
UTtvVO.

H ocuokeun tn¢ moAu-umvoypadiog €xet Touldxtotov 12 kavaAla Kot Katoypadet
OUYXPOVLKA S1APOPEC TOPAUETPOUC, OTIWC:

HAektpoeykedaoypadnua

OdBaAuLkES Kivnoelg (nAektpoodBaApoypadnua)
Muikn dpaoctnplotnta (nAektpopvoypadnua)
HAektpokapdloypadpnua

AapBavovtol mAnpodopleC OXETKA UE:

>

TN XPOVLKA oTypn €vapénc tou Umvou (avixvevon pe HET, cuvnBwc¢ péca ota
npwta 20 Aemtad),

TNV QTTOTEAECUOTIKOTNTA TOU UTtVOU (AOyoc SLapKeLag Tou UTtvou: SLAPKELAL
TIAPOLOVI G OTO KpePaTL)

Ta otadLa Tou UTIVOU
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Sleep in the ICU:

where dreams go to die

P. L. WATSON

OL SLaTapaxeg
UTtvou epdavidovtol
o€ 38-70% twv
acBevwv MEOG.




Intensive Care Med (1999) 25: 1421-1426
© Springer-Verlag 1999 BRIEF REPORT

M.A.Fontes Pinto Novaes Stressors in ICU: perception of the patient,
E.Knobel -
A. M. Bork relatives and health care team

O.F. Pavao
L. A.Nogueira-Martins
M. Bosi Ferraz

Table 2 Stressors ranking comparison table by patients, relatives and professionals

Stressor Patient

rank mean sd

Being in Pain 01 3,36 1,01
Being unable to sleep 02 3,34 0,98
Having tubes in the nose and/or mouth 03 3.26 1,01
Having no control on oneself 04 3.1 1,11
Being tied down by tubes 05 3,02 1,12
Receiving no explanations about the treatment 06 3,02 1,22

Being unable to move the hands or arms because



Araxtapoyéc vmvov oty MEG

OL KupLOTEPEC SLATAPOAXEC:

» KaBuotEpnon emeAleuong

»  KOTOKEPUOTLOMOC, CUXVEC A UTIVIOELC
> HELWHUEVN ATIOTEAECUATIKOTNTO

» xapunAn avaAoyia REM Unvou

Time 12PM 12AM

STUNINT| B Y
— (LML DL
=1 LI AW .l
YT — Y] T

O Unvog Twv aoBsvwv otn MEO xapaktnpiletal amo cuxVEG aduMVIoELG Kol
KOTOVEUETAL €EL0OU KATA TN SLAPKELD TNE NUEPAG KAl TNG VUXTAC.

H ap)LTEKTOVLKI TOU UTtvou Slatapdoostol: clvtopd dltaotApata enUtoAalou UTvVou
Kal LELwpEVN Slapkela BaBeoc Umvou (N3) ko Utvou REM.
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Sgurce: Tobin M): Principles and Practice of Mechanical Ventilation,
3rd Edition: www.accessanesthesiclogy.com

Copyright € The McGraw-Hill Companies, Inc. All rights reserved.
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Attia Statapaywv vTtvov ot MEG®

Patient-Ventilator
Noise Dysynchrony Pain

Medications

Critical lliness

Patient Care Light

Interactions Impaired

Sleep Disruption Melatonin Secretion

in ICU Patients

Altered

Physiology Fatioue

Stress €—>Delirium<€> Impaired cognition

» Npolmapyxovoeg dtatapaxec (amvola otov UMvVo, mMapaAUMVIES, cUVOPOUO avV)CUXWV TTOSLWV
KATL.)

» Baolkni voooc (tpavpa, eykavpa, cndn KAT.)

»  2UVOOEG VOONPEC KATOOTAOELS (VEUPOUUIKA voorjpata, avola KATt.)
»  XpOvLoG TOVOC

»  OEPOTMEVTLKEG/OLAYVWOTIKEC TAPEUPACELC

»  NeptBarrovrikol mapayovieg (dwc, BopuPocg, Suvatr) LOUOLKN KATT.)
»  Dapuaka (Beviodlalemiveg)

»  MnXoVLKOG QLEPLOUOG Kamdar 2012



Factors Affecting Sleep Quality of Patients in Intensive Care Unit
Bihari et al. J Clin Sleep Med 2012;8:301-307

Disruption in sleep
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Factors Affecting Sleep Quality of Patients in Intensive Care Unit
Bihari et al. J Clin Sleep.-Med 2012;8:301-307

Disruption in sleep: noises
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LAeq (dB)

LAeq (dB)

An investigation of sound levels on intensive care units with reference

to the WHO guidelines , ,
Darbyshire et al. Crit Care 2013; 17(5): R187

Adjacent to patient
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Table: Drugs commonly used in ICU and their
effects on sleep pattern®

Drug Class or Individual Drug | Sleep Disorder Induced or Reported

Benzodiazepines LREM, 1SWS

Opioids " LREM, LSWS

Clonidine LREM

NSAIDs LTST, 4SE
Norepinephrine/Epinephrine | Insomnia, {REM, 1SWS
Dopamine Insomnia, {REM, {SWS
B-blockers | Insomnia, {REM, Nightmares
Amiodarone | Nightmares

Corticosteroids | Insomnia, {REM, {SWS
Aminophylline | Insomnia, LREM, {SWS, LTST, LSE
Quinolones | Insomnia

Tricyclic Antidepressants ' LREM

Selective Serotonin LREM, LTST, ISE

Reuptake Inhibitors

Phenytoin 1Sleep fragmentation
Phenobarbitol ' LREM

Carbamazepine | LREM

Moye 2011

Rapid Eye Movement (REM); Slow wave sleep (SWS); Total sleep time (TST); Sleep Efficiency (SE)



MnxavikoG aepLopOG Kol SLHTapoyEG VTIVOU
» AntwAeLa Tou Kipkadlov pubuou
» Katokepuatiopog Touv Umvou

» Auénuevn avaloyio pHeTaBaTKWY oTadlwv
» Meilwon BaBgoc unvou ko uvou REM

Altio:

» AUOCOUYXPOVLIOUOC LLE TOV QVATIVEUOTNPA

» EvoxAnon amo tov evOoTpaxelako cwAnva
» Aduvaptia dwvnong

» KataotaAtika pappoka

Weinhouse GL, Schwab RJ. Sleep 2006;29(5):707-16



>

O aeplopog e pressure support ventilation mode cuvobeudtav anod uMEPAEPLOUO,
uTtoKATIVia, KEVTPLKNA Artvola Kot aduTVIioELS, Ttou BeATLwvovTayv LE TNV tpooBnkn vekpou
)((prU. Parthasarathy S, Tobin MJ. Effect of ventilator mode on sleep quality in critically ill patients. Am J Respir Crit Care

Med. 2002;166(11):1423-1429.

O aeplopog pe proportional-assist ventilation, mou puBpileL tn por kot Tov Oyko pe BAon TLG
HNXOVLKEC LOLOTNTEG TOU TIVEVUOVA, XOPOKTNPLETAL ATTO UKPOTEPO SUCCUYXPOVLIOUO
0.008evoUC-avaTmVeEUOTHPA, UE OTIOTEAECHO OTIOVLOTEPEC AP UTIVIOELG Kol LEYAAUTEPN avaloyia

urtvou REM «kaut Baeéoq UTTVOU. Bosma K, Ferreyra G, Ambrogio C, et al. Patient-ventilator interaction and sleep in

mechanically ventilated patients: pressure support versus proportional assist ventilation. Crit Care Med. 2007;35(4):1048—-
1054

Oupwc og aoBevelc pe emapKkn CUYXPOVIOUO LE ToV avarveuotrpa, o PAV dsv pavnke va

BeATLWVEL TNV TTOLOTNTA UTIVOU GUYKPLTIKA HE Tov PSV. Alexopoulou C, Kondili E, Vakouti E, Klimathianaki

M, Prinianakis G, Georgopoulos D. Sleep during proportional-assist ventilation with load-adjustable gain factors in critically ill
patients. Intensive Care Med.2007;33(7):1139-1147.




Ol OLVETELEG TWV SLATAPAX WV TOL VTIVOL o€ aoBeveic MEO




» Melétec mopEpBaone » MeA€tec mopatAPNONG

© Original Atist
Replrodlu,ctliqq rights obtainable from
www. CartoonStock.com
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MEAETEZ 2E ANOPQINOYZ

»  Qaivetat Aoylko va utoBEael Kavelg OTL
Ol OUVETIELEG QUTEC Ba elval 1o
EKOEONUAOUEVEC 0 aoBeveig pe Bapla

»  OLTILO TTOAAEG HEAETEC TTOU SLEPEUVOUV TIG Xpovia r o€€a vooruata.

OUVETIELEC TNG OTEPNONG UTtVOu adopouvV
o€ UYLeic eBelovTEc.
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MetafoAec Beppokpaciac (avEnuevn anwAela Beppotntag, avuPpwon BeppoppuBULOTIKOU
onueilov)

Juunepldopa avalntnong Bepuotntog

Auvénuevn mpooAnin tpodng

AntwAela Bapoug

Auénuévog HeTaBoALKOC pUOUOC

Auénuévn vopemivedpivn MTAACUATOC

Mewwpevn Bupotivn mhaopatoc/avénuévoc Adyoc tpuwdobupovivnc-Bupolivng
Au€&non tou ev{UHOU TIoU TIPOKAAEL Oeppoyéveon amo to pad Alrog

EAKWTLKEC KOl UTIEPKEPATWOLKEC TTAAKEC OTOL AKPQL

Oavatocg o€ HePLKEC eBSopAdEC

Behav Brain Res 1995:69:55-63



Am J Physiol Regul Integr Comp Physiol 289: RI054-R1063, 2005
Farst published Junc 9, 2005; doe: 10L1 152/ ajpregu. 00021 2005,

Clinical assessment of blood leukocytes, serum cytokines, and serum
immunoglobulins as responses to sleep deprivation in laboratory rats

Carol A. Everson
Department of Neurology, Medical College of Wisconsin, Milwaukee, Wisconsin
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Leukocytosis and Natural Killer Cell Function Parallel
Neurobehavioral Fatigue Induced by 64 Hours of Sleep Deprivation

David F. Dinges,** Steven D. Douglas,” Line Zaugg,” Donald E. Campbedl,™ Josaph M. McMann,' Wayna G. Whitehouse,®
Emily Carots Omae,** Shiv C. Kapoor," Edward lcaza,” and Martin T. Ome*

*Unit for Experimental Psychiatry, The Institute of Pennsylivania Hospital, Philadeiphia, Permsylvania 19139 * Depariment of
Paychigiry, and "Division of Allergy-Tmmunology-fnfectious Diseases, Depariment of Pediatrics, University of Pennsyivania School of
Medicine; }Clinical Immmalogy Laboratory, Childrens Hospiral of Philadelphia; "CRC Laboratory, Naspital of the University of
Peansylvania; and Center for Sleep and Respirarory Newrobiodogy, University of Pennsylvania School of Medicine,

Philadelphia, Pennsylvania 19104
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Figure I, Schematic time line of sleep deprivation protocol, showing pericds of nocturnal sheep (Black bars) and tmes of blood draws (downward
arrows) between 2200 and 2230 b on cach af five consecutive days (predeprivation baseline [B15)L day | of deprivation [SDM 5], day 2 of depri-
wation [SD39), day 3 of deprivation [SD63], and the first day after recovery sleep [R15]). Resubs are not reported here for blood draws designated

by smaalber arrows (taken 3 d before and following the experimental phase, a8 well as a1 O100-0130 h exch day, and a1 2000 b on the last day of

the protecol).

*MeAétn mapéppaong o€ 20 vyicic eviAikeg €0eAovTéG (13 dvdpeg Kal 7 YUVAIKEG),
NAIKiag 21 — 30 €Twv, PE QUOIOAOYIKEG EPYACTNPIOKES TTOPANETPOUG, EAEUBEPO ATOUIKO
QVOPVNOTIKO, XWPIC Kapia @apuakeuTikn aywyr. O1 eBeAovTéc éAaBav 600$ apoifr yia
TN CUPMETOXI) TOUG OTN MEAETN.

*O1 eBehovTéQ BpiokovTav UTTd ouvexr TTapakoAoubnon yia 7 nuéPEG, o€ TTEPIBAAAOV
ME eAeyXOPEVEG OTOBEPEG CUVONKEG QWTIOKOU KAl BEPPOKPATCIAG, TTAPAUEVOVTOG
evieAwg EUTTVION yIa 64 WPEG.

*Kataypa®f TapapéTpwy: KIvnTIKOTNTA, €KBEON OTO YW, HET,
NAEKTPOOPBaAOYpaPia, UTTOYAWCCIA BEpUOKPaaTia, AvTIANTITIKA IKAvVOTNTA, WUXIKNA
O1GBeon, uttvnAia, Ajwn uypwv/d1oUpnan, CWHATIKESG KAl WUXOAOYIKEG AITIACEIG,
OUMTTEPIPOPA.

*XopnyouvTtav dIAITNTIKG I00PPOTINUEVA YEUUATA O€ KAVOVIKEG WPEG (TTPWIVO,
peonuepiavo, Oeitrvo) Kal eAa@pd snacks oTig TTepIddoug oTépnong UTTVou
(atTayopelovTayv Ta Ka@eivouya TToTd).

METPOUEVEG TAPAUETPOL:

WBC, povokuttapa, moAupopdonupnva,
AepdokutTapa, Nwowodlla,
epuBpokuttapa, B kat T-AepdokutTapa,
evepyonolnuéva T-kuttapa, NK kUttapa
K.Q.

J Clin Invest 1994;93:1930 - 1939



Leukocytosis and Natural Killer Cell Function Parallel
Neurobehavioral Fatigue Induced by 64 Hours of Sleep Deprivation

David F. Dinges,** Steven D. Douglas,” Line Zaugg,” D E. Carmpbesll,™ ph M. McMann,® wayne G. Whitshouss,*
Emily Carota Ome,** Shiv C. Kapoor,' Edward lcaza,” and Martin T. Ome**

*Linit for Experimental Psychiatry, The Institute of Pennsylvania Hospival, Philadelphia, Peansyivania 19139, * Depaniment of
Fsychigiry, and "Division of Allergy-Immunology-Infectious Diseases, Department of Pediatrics. University of Pennsylvania School of
Medicine: Wlinical Tmmunology Laborarory, Childrens Hospitad of Philadelphia: "CRC Laborarory, Mospital of the University of
Peansydvania: and Center for Sleep and Respirarory Newrobiodogy, University of Pennsylvania School of Medicine,

Philadelphia, Pennsylvania 19104
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Sick and tired: does sleep have a vital role in the immune system?
Penelope A. Bryant, John Trinder and Nigel Curtis

Nature Reviews Immunology 4, 457-467 (June 2004)
doi:10.1038/nri1369

Table 1 | Variable effects of sleep deprivation on human immune-system components

Immune response Quantity/ Partial sleep Total sleep deprivation
Quality deprivation (nights)  (hours)
1 5 24 36 48 60 72
Cells
Neutrophils Number { e ke Te (i
Function 778 o™
Monocytes Number 178 1t 172
Function l=
Natural killer cells Number J78 ferle2 |s1rs |1 q
Function Jrr L 17
CD4* T cells Number 1 Tolepte 8173 m  |7s
CD8* T ceils Number 175 Tolea® |8 O
B cells Number PRl PN PR
Function 78 peee ]
Endogenous cytokine levels
IL-1* Tea
IL-2% 1ra
IL-6 R dn
IL-10
TNF receptor
Cytokine levels after in vitro stimulation
PHA-induced LD 175 18 yiarE w0
PWM-induced PRR TR P
ConA-induced 4 Trs
LPS-induced Tua

*Confoundad by stranuous exerclse and dacreased caloric intake. By indirect maasurement. T, Increasad; |, decreased;
<>, N0 changse; ConA, concanavalin A; IL, interleukin; LPS, kpopolysacchanda: PHA, phytohasmaggiutinin: PWM, pokewead
mitogen; TNF, tumour-naecrosis factor.



Sick and tired: does sleep have a vital role in the immune system?

Penelope A. Bryant, John Trinder and Nigel Curtis
Nature Reviews Immunology 4, 457-467 (June 2004)
doi:10.1038/nri1369
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MNpocoppoyEG OXETL{OUEVEC UE TIC PAEYUOVWSELG KUTTAPOKIVEC

Pro-inflammatory Cytokines : stimulate the immune system

-2 IL-12

Anti-inflammatory Cytokines : sthpress the immune system

ll. 10 YGF |\

Th2

*Avopetia, anwAela Bapouc, apvnTko LoollyLlo alwtou
*YroaABouptvartpio

*YriepwvoouAvalpia, umteptpLlyAUKEPLO AL, UTIEPXOANCTEPOALULL
*Komwon

sAlatapoxn emumedouv cuveldbnong

*AUEnon Beppokpaciog CWUATOC

*EKKpLON OPHOVWV TOU stress

*ArtwAE£LO LUTKNAC palog

*Avtibpaon ofeiag paong
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Reductions in circulating anabolic hormones induced by sustained sleep deprivation in rats
Everson C A, Crowley W R. Am J Physiol Endocrinol Metab 2004;286:E1060-E1070
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Effect of the shift of the sleep-wake cycle on three robust endocrine markers of the
circadian clock

Goichot B et al. Am J Physiol Endocrinol Metab 1998;275:E243-E248
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O Umvog 6pa avaoTtaAtika otnv oAovuktia Ekkplon TSH, evw n oeila
otepnaon umvou mpokalel avénon tng TSH, T, kau Ts.
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O pOAOG TNG LEAXTOVIVNG

» H €kkplon peAatovivne puBuiletal amo Tov EowTEPLKO Bnuatodotn tou
UTTEPXLOLOUOTIKOU TTupAva Kol Elnpealetal amno to pwc.

» H peAatovivn CUPUETEXEL OTN pUOULON TOU NUEPROLOU KUKAOU UTtvou-adUmvionc.
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Low melatonin excretion during mechanical ventilation in the intensive care unit
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*O dUGCLOAOYLKOG KLPKASLOC
puOOC Yapaktnplletol amno
vPnAn pelatovivn TLg
Bpadvéc wpec.

*H pnxavikn ovarvon
ouvodeUETaL Amo KATAdpynon
NG PUOULKOTNTOG Kall
armouaoia TNG VUXTEPLVAG
QLYMAC OTNV EKKPLON TNG
neAatovivng .
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An Evaluation of the Neuroendocrine Response to Sleep in
Pediatric Burn Patients
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2TEPNon UMVOU Kol
EYKOLUMATLKN VOGOG

Ztépnon UMvVou EyKOLUHOTIKA
vO0oO0Gg

OpPUOVIKEG HETABOAEG
Katexohapiveg Al&non Abl&non
KoptiloAn Ab¢&non Ab¢&non
GH EAdtTwon EAattwon
DHEA EAdttwon EAattwon
Zepotovivn EAdttwon EAdttwon
MeAatovivn EAattwon EAattwon

KAWLIKEG EKONAWOELS
FAukoln opou Ab¢&non Ab€&non
KatavaAlwaon evépyelog Ab¢&non Ab¢&non
KataBoAlopog Al&non Abl&non
JWHATLKO BdApog EAattwon EAattwon
IkavoTnTa EMOUAWGCNG Awatapayn Awatapayn
Avoooloylkn Aeltoupyia Awatapaxn Awatapoaxn
JuvaLoONUATIKY KATAOTAOoN Awatapaxn Awatapaxn

Gottschlich M M et al. JPEN J Parenter Enteral Nutr 2009;33:317-326



AvtiloTaon otV LVGouUALvT

* H xpovia otépnon UTTVoU TTPOKOAEI augnon TnNG avTtiotTaong otnv
IVOOUAIVN Kal UTTEPYAUKQIWia.

Vel The Open
BENTHAM OPEN | Respiratory Medicine Journal

From: Qgan Resir Mad ) 20115 3143,
Published onlise 2011 June 23 doi: 10.2174/1874306401105010031
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~ Table 1

,\ Summary of Epidemiclogical Studies on Sleep Deprivation and Diabetes Mellitus

First Author | Vear Sample Study Duration Comments
Chaput ef al. [115) -mu.'- 740 - 3years [ Sleeping < 6 hours led to impaired glucase tolerance.
Mallonet al. [y16) -m‘i- 2663 [ 12 years [ Difficulties maintaining sleep or short sleep duration are associated with increased incidence of diabetes in men.
Nilsson et al. [137] l-zona. 6599 [ 14.8 £ 2.4 vears . Sleep distorbances increased risk of diabetes.

Tuomilehto et al. Lu&].-m-oa- 2800 [ 2 Vears 'shor: (56 hours) or long =8k) sleep duration increased risk of type 2 diabetes in middle-aged women but not in mea.
Meisinger et al. [130] - ms- 8300 [ 11vears . Difficulty maintaining sleep was associated with an increased risk of type 2 diabetes in men and women.
Hayashino ef al.[140] -mu.'- G509 [ Gyears [ Difficulty initiating sleep was associated with higher risks of diabetes in relatively healthy adults.
Kawakami et al. [141] .1001- 2649 - 8 years [ Sleep disturbances associated with 2-3 higher risk of diabetes.

Choi et al. [142) IQODS- 4222 [ 1vear [ Eoth short and long sleep durations was related to increased risk of the metabolic syndrome.

Gangwisch efal. [143] l 007 I o0z ' 10 Viars I short sleap duration could be a signifizant risk factor for diabetes.

[= Xu et al. [125] -mm- 10143 [ 10 Vears [ Day napping and short night sleeping was associated with diabetes,
! Rafalsom et al. [145] -EUID- 1435 [ fyears [ Short sleep duration was associated with elevated rick of impaired fasting glucose, mediated vig insulin resistance.
Yaggietal [147) -iooﬁ- 1706 - 18 years [ Short and long sleep durations increase risk of diabetes.
Halletal. [148] Izwﬂ I 1214 'cross-mﬂonal stud}'l Sleep duration is a significant correlate of the metabolic symdrome.
Faceo of af. [163) -muo- 18 [ During Pregnancy [ Short sheep duration was associated with glacose intolerance in pregnancy.
Qui et al. [153] . mm- 1340 [ During Pregaancy [ The results suggest an association of short sleep duration with glucose intolerance and gestational diabetes,




Knutson KL, Spiegel K, Penev P, Van Cauter E. The metabolic consequences of sleep
deprivation. Sleep Med Rev 2007;11:163 — 168
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appetite high other food
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foods

Spiegel K, Tasali E, Penev P, Van Cauter E. Sleep curtailment in healthy young men is
associated with decreased leptin levels, elevated ghrelin levels, and increased hunger and
appetite.

Ann Intern Med 2004 Dec 7; 141(11):846-50.



‘EAAeum vTIVOUL Kol Ttoyvoapkio

Increased
Hunger
Increased
1Ghrelin Caloric Intake
Increased
Opportunity to Eat
Sleep
Deprivation
Altered
Thermoregulation
Reduced
Energy
Expenditure
Increased
Fatigue

O uTrvog Bpaxeiag didapkelag Kai N EANEIPN UTTVOU TTPOKAAEI augnon TOU CWHATIKOU
Bapoug 18iwg o€ veapd Atoua.

Patel SR, Hu B. Short sleep duration and weight gain: a systematic review. Obesity 2008;16:643 — 653






OL Statapaxec umtvou os acBeveic MEO £€xouv oUuoXETIOOEL LLE:
» Napainpnua (delirium)
» KotdbAwpn

» Metatpavpatikn ayxwdn dtatapaxn (post-traumatic stress
disorder, PTSD)



EAAewpn univou kat delirium ot ME®
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H oxéon heTACU Twyv diatapaxwyv
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Delirium vs. sleep disruption

KAIvikég ekdnAwoeig
*AlaTapaxr TTPOCOoXNS
*Kupaivopuevo eTTitredo ouveidnong

*Alatapaxr TnG avtiAnyng
*KaBuoTtepnuévn atTokaTdoTOoN

MapdyovTeg KIvOUvou
*Eicaywyr otn MEG©

*MnxavikdG agpIoPOG

*[16vog

*Stress

*[Tponyoupevn diatapaxn avtiAnyng
*MeyaAn nAikia

*AAKOOAIOOG

*KatdbAiyn

*2AYn

*KpaviogeyKEPAAIKI) KAKWON
*Ddpuaka (KATAOTAATIKA,
QAVTIXOMIVEPYIKA, CUUTTABOUIUNTIKA,
KOPTIKOEION, AVTIETTIANTITIKA)

MaBoguoioAoyiKoi pnxaviouoi
*Meiwon akeTuAoxoAivng
[Nepiooeia viotrapivng

*Alatapaxég peTaBoAIopoU oTo KNZ



Delirium: Is sleep important?

Paula L. Watson, Piero Ceriana, Francesco Fanfulla

Best Practice and Research Clinical Anaesthesiology 2012 ; 26 : 355 - 366

ISCHEMIA
HYPOXIA
INFLAMMATION

/ N\

SLEEP DEPRIVATION —>

AND DYSRUPTION DELIRIUM

NEUROTRANSMITTER
ALTERED o ___ / SEDATIVE AR
MELATONIN

METABOLISM

Fig.1 Possible common pathophysiological pathways between delirium and
sleep disruption.

[MapdTi 0 pnxaviouog
TTPOKANONG delirium dev €xel
dlaocapnVIOTE(, N ETTIKpaTOUCA
uTTd0EOnN €ival OTI OPEINeETaI O€
dlatapaxn TnNG I00PPOTTIAG TV
veUPOJIaBIBACTWY, KUPIWG TNG
VTOTTAWIVNG KAl TNG
OKETUAOXOAIVNG.

01 id101 veupodiafIBacTég
EMTTAEKOVTAI KAl OTIG DIATAPAXEG
TOU UTTVOU.

*AANNOG veupodIaBIBacTng TTOU
TOAVOV CUMMETEXEI €ival N
TPUTTTOQAVI, TTPOdPOUO HOPIo
NG peAaTovivng. H Tputttopavn
KaBopilel HEPIKWG KAl TOV TUTTO
Tou delirium (UTTEPEPYIKO,
UTTOEPYIKO).



AlatapayEg vmvov Kal post-traumatic stress disorder (PTSD)

» O Umvoc eVVOEL TNV amaptiwon
NG UvNuUncg rmou eéaAeipel toug
oBouc (fear extinction
memory).

» OuLaoBeveic pe PTSD

geudavilouv:

1. Slatapaxn tng Staxeiplong
ToUu pofov,

2. ovemopkn anaAloldn Twv
g€aptnUEVWY amo tov ¢pofo
avTLOpAcEWV Kol

3. TTWXA avakAnon tng
amnoaAoldnc.

Pace-Schott et al. Sleep Promotes Generalization of Extinction of Conditioned Fear Sleep 2009;32: 19-26



4

Katd to Xpoviko peTalypLlo eypryopong-umvou, ot acBeveic MEO gudavilouv Tig
Aeyouevec unvaywylkéc PevdatoBnoeig (hypnagogic hallucinations).

Ol PeudaoBnoELg AUTEC ATTOCTIOUV TNV TTPOCOXT TOUC ATTO TUXOV EEWTEPLKA
epeBilopata, pe AMOTEAECHA VAL ETINPEALETAL APVNTLKA N LVALN EEWTEPLKWY
YEYOVOTWV.
AUTO €nyel pepLkwG To ylati ol acBeveic MEO Bupouvtal moAU Alyo Ta mpaypoTika
EEWTEPLKA YEYOVOTA KATA TN SLAPKeELA TNG VoonAelag Toug, evw €xouv {wWNPEG,
AETITOUEPELC KL CUXVA TPOUOKTLKEC OVAUVAOELS o TS PevdaoBnoeLg Touc.

Jones et al. Crit Care Med 2001;29:573 — 580



Memory, delusions, and the development of acute posttraumatic stress disorder-related

symptoms after intensive care.
Jones, Christina; Griffiths, Richard; MD, FRCP; Humphris, Gerry; PhD, M; Skirrow, Paul

Critical Care Medicine 2001;29:573-580
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Figure 2 . Box and whisker plots of Impact of Events Scale (IES) scores at 8 wks for the three
patient groups categorized according to factual and delusional memories of the intensive
care unit (ICU) at 2 wks. +Group with significantly higher scores than other groups (Mann-
Whitney unpaired tests, p <.001).

@. Wolters Kluwer | OvidSP
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ANAIINEYXTIKEX AIATAPAXEX

»  Metd ano pia voyta adnviag, oe acBeveic pe XAl
ONUELWVETAL ONUAVTIKN pelwon tng FEV, kat tng FVC kat
LElwON TNG LEYLOTNCG ELOTIVEVOTLKNC Ttieonc.

Phillips BA et al. Chest 1987;91:29 — 32

» Yyleic eBsAovteg pe otepnon umvou 24 —30 h
gudavilouv ONUOVTLKH KOTIWON TWV OVOATTVEU OTLKWV
LU WV.
Chen HI et al. Am Rev Resp Dis 1989;140:907 — 909

» Kol peiwon 17 — 24% tng amavtnong otnv UTEpKATvia.
Schiffmann PL et al. Chest 1983;84:695 — 698

»  Ta mapanavw Sev emiPePfatwvovtol amo OAEC TIG
UEAETEC.
Sprengler CM et al. Am J Respir Crit Care Med 2000;161:1124 - 1128




ANAIINEYXZTIKEX AIATAPAXEX

» O SLOKOTITOEVOC UTIVOC TIPOKOAEL HEYOAUTEPN TAON CUUMTWONG TWV
QVWTEPWV OEPAYWYWYV, TTOU UTTOPEL va eTdelvwoeL TiBavn anmodpakTLKi

arvola Kot vo. SnpLoupynoel mpoBARMATO LETA TNV AOSLACWANVWON TWV
acBevwv.

VI max{mV/s) o
® Post-deprivation
500 - .
O Post-fragmentation
400 4
300 4
200
100 -
0- . —rrrrydorrr—— Mask pressure

20-18-16-14-12-10 -8 6 4 -2 o (emHZ0)

Figure 3. Example of the relationships between mask pressure and the
maximal inspiratory flow during continuous negative airway pressure
maneuvers in a typical subject. Closed circles represent data obtained
after sleep deprivation, and open circles represent data obtained after
sleep fragmentation. Critical pressure is determined from the linear rela-
tionship between these variables and corresponds to the pressure at which
flow is zero.

Series F et al. Am J Respir Crit Care Med 1994;150:481 — 485



KAPAIAITEIAKEX AIATAPAXEX

» Mel€tec €xouv deiéeL otL n EAAewn UTVvou auéAveL Tov
kKivbuvo spudpavionc OEM.

» Qaltvetol otL mailel podo n aneAevBepwon pAsypovwOwV
KUTTOPOKLWVWY, TTOU TtPOoKAAOUV PREELC OTLC aBNPWHOTLKEC
MAQKEC TWV OYVELWV.

» Agv eival yvwoTo, av ot aacBeveic MEO pe éAAeln UTtvou
eudavilouvv o ouyva oéea otedavioia cuvdpopua.



Sleep Deprivation After Septic Insult Increases Mortality Independent of Age.
Friese, Randall; Bruns, Brandon; Sinton, Christopher
Journal of Trauma-Injury Infection & Critical Care 2009; 66:50-54
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*‘RR 3.29 (95% CI 1.42 — 7.63)

*Tuxaiotroinuévo
TTEipapa o€ PUg

*AtTOAivWon TU@AOU
KAl TTApaKEVTNON

*2TépNon UTTvou 48h
VS. KOVOVIKN
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Fig. 2. Five-day survival curve after CLP with and without
Sl stimulus for 48 hours. S|, sleep interruption; CLP, cecal
ligation and puncture.

*H cuoxETion auTh TTAPEPEVE OKOUA Kal JETA aTTO 010pOwaon w¢ TTPOC TNV NAIKIa

TWV TTEIPAPATOWWV.
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Reference
(Author, year) Comparison RR (95% CI) “oweight
Fermne, 2007 =T versus 7-7.9 h T4 L.OE (0.88, 1.32) 4.12
Hublin, 2007 < T versus 7-8 h E""' 1.24 (1.13, 1.36)  14.01
Lan, 2007 < T versus 7-7.9 h - 1.02 (082, 1.26) 378
Amagai, 2004 <7 versus 7-7.9 h —'i_"_ 1.29 (0.88, 1.90) 1.23
Paiel, :"1.":]—1-}.. < Tversus 7-7.9 h - LO2 {094, 1.11) 1658
Tamakosh, 2004 =T versus 7-7.9 h 'E"'_ L.15 (LD, 1.32) 7.92
Burazeri, 2003 < b versus 6-8 h 1 093 (043, 2.02) 0.3]
Giolo, 2003 =0 versus 6-7.9 h : . 200 (102, 3.93) 041
Heslop, 2002 <6 versus 7-8 h T 1.29 (0,90, 1.86) 1.37
Kripke, 2002 <7 versus 7-7.9 h ‘! 1.10(1.08, 1.13) 3813
Kojima, 2000 =7 versus 7-8.9 h i ‘ 1.33 (0,63, 2.80) (L33
Gale, 1998 < 8 versus 999 h —r LoD {071, 141y 130
Ruigomez, 1995 < T versus 7-9 h ————— 0.83 (0.56, 1.23) L.18
Tsubono,1993% <7 versus 7-8.9 h —r— 1.26 (0.81, 1.96) 0.93
Kaplan, 1987" < T versus 7-8.9h 1 1L.02 {0.87, 1.19) 648
Branch,1984* I-6 versus 7-8.9 h —— 1.08 (0.79, 1.50) 1.74
Overall ? 1.10(1.06, 1.15)

i

Sleep duration and mortality: a systematic review and meta-analysis

|
Relative Risk

Journal-of Sleep-Research
Volule 18, Issue 2, pages 148-158, 19 MAY 2009 DOI: 10.1111/.1365-2869.2008.00732.x
http://onlinelibrary.wiley.com/doi/10.1111/].1365-2869.2008.00732.x/full#f2
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AvokoAia kivntomoinong-Ilapataon voonAeiag

» HEMeWpn UTIVOU HELWVEL TNV EVEPYELQ
Kol To eminedo dpaotnplotnTac, e
OPVNTLKA QTIOTEAECLOTOL OTNV QVAPPWON
arno Bopla vooo e voonAeia oe MEO.

» OraoBeveic pe EANewdn UTIVoU
Klvntomotouvtol SuokoAoTepQ, E
amoteAeopa peyaAutepn SLapKeLa
napopovng otn MEG.
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Effect of oral melatonin and wearing earplugs
and eye masks on nocturnal sleep in healthy
subjects in a simulated intensive care unit
environment: which might be a more promising
strategy for ICU sleep deprivation?

Hua-Wei Huang', Bo-Lu Zhengz, Li Jiang', Zong-Tong Lin®, Guo-Bin Zhang™, Ling Shen® and Kiu-Ming ®i'
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Serum melatonin concentration time profiles for different study conditions on night

8. Serum melatonin levels were measured at the end of the study period for 9 h from 20:50 to
06:00. The graph depicts the nocturnal serum melatonin concentration. Points represent
mean * SD. Open circles, healthy subjects on simulated ICU noise and light (NL); solid circles,
healthy subjects on NL plus placebo (NLP); solid triangles, healthy subjects on NL plus use of
earplugs and eye masks (NLEE); solid squares, healthy subjects on NL plus melatonin (NLM):
*P <0.05 at 22:00, 23:00, 0:00, 01:00, 02:00 and 03:00, respectively, for comparison between
the NLM and NL nights.

Melatonin levels in healthy subjects on the baseline night and on the simulated ICU noise
and light (NL) night. Serum melatonin levels were measured in all subjects on baseline and NL
nights for 9 h from 20:50 to 06:00. The graph depicts the nocturnal serum melatonin
concentration. Points represent mean + SD. Solid circles, healthy subjects on the baseline
night; solid triangles, healthy subjects on the NL night: *P <0.05 at 0:00, 01:00, 02:00, 03:00
and 04:00 for comparison of the baseline and the NL night.
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ICU practice

John J. Marini"", Daniel De Backer”, Can Ince™*, Mervyn Singer®, Frank Van Haren™"®, Martin Westphal®
and Paul Wischmeyer'®

Martin Westphal: Disruption of sleep patterns and circadian rhythms is an important
and addressable cause of varied ICU morbidities

H pelatovivn pmopel va evepyetikn Spaon o BapEw MACYXOVTEC e TTOAAOUC TPOTIOUC:
*QTTOKATAOTOON TOU KLpKAdLlou puBuoul

*BeAtiwon tng moLdTNTAC TOU UTIVOU

*OVTLOEELO WTLKEC LOLOTNTEC

*aVTLULKpOBLakn dpdon

*0VOOOTPOTIOTIOLNTLKN LKAVOTNTA

Idea: Melatonin should be administered to all critically ill patients able to
receive it.



LYMIIEPAXMATA

*AvVOOOAOYIKEG DIATAPAXES
*MeTaBOAIKEG KAl EVOOKPIVIKES
dIaTAPAXES

*WuyxikEg dlaTapaxEg
*AVATTIVEUOTIKEG DIATAPAXEG
*KapdiayyelakES dIATAPAXEG
*EuvaioBnoia otov Tévo
*Au¢non TnG BvnToTNTAG
*[lapdartaon voonAegiag otn MEO
*AUOKOAIO OTNV KIVvNTOTTOIiNON

Xpeiralovrtal TrEpPIooOTEPA dedoEVA ATTO HEAETES O aoBeveic MEO.



John William Waterhouse: Sleep and his half-bother, Death (1874)




