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respiration Is mknd with cmcm! grousal and often complete awakening,
wirh ¢ nmllmu loxs of sleep. An important n’uuml implication is that patients
g only of la may be uflering from this syndrome.

Although patients who of
insomnia have been studied in this lab-
oratory (or scveral yesrs, we only re.

cenlly begen to includs  respiratory
e rowdaery Using ™ ikese pro-
cedures, we discovercd a new :yndrorm
—insomnia with sleep apnea—which is
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2/ Guilleminault, van den Hoed, snd Mitler
MiN ;Y AND DEFINITIONS
TERMINOLOGY AND DEFINITIONS LERMINOLUUY AND DEFINITIONS
An apnea has been defined as cessation of sirflow at the level of the nostrils An opnes has buen defined s 3 cessation of aisflow a¢ the nose 3nd mouth lasting

and mouth lasting at least 1en seconds. A sieep apnes syndrome is disprosed if, 31 least 10 scc (20); shorter rEspirstory psoses are discounted. A slecp 6pnca syn.
dusing sevea haurs of nocturnal sleep. at leatt 30 apneic episodes are observed in drome iy diagnosed if, during seven hours of nocturnal slocp, 3 least 30 apneic
cpisades are obsecyed .both in -ragid eye movement (REM) 2nd nen-rapid eye

both rapid cyc mo mt (REM) and nonvepid ¢ye movement (NREM) sleep. movement (NREM) tleep, some of which must appear in 2 repetitive sequence in

some of which must appear repetitively in NREM sleep. Apneic episodes al sleep NREM slecp. Apacic cpistdes 3t skep omel or scoempanying bursis of rapid eye

omet ur agcompanying bursts of rapid eye movement in REM periods are not movements in REM peri : f . N
I ” . . M periods (25) are not considered pathologic. The foregoing
considered pathalogical. In one study. we ."O normal n ., g stiteria are based on more than 150 all.night polygraphic recordings in a control
{between 40 and 60 years ofage) over (’221' e "5'“']“,’“" - Iaticn of normal adult and child volunteers. Diagnesis is rarely a probl

deep periads. This study di d amean of apntic ep per night ROwever, $ince most patients have hundreds of repetitive apncas in a single night.

of 7 {eange 1 -28) in men and 2.1 (range 6=5) in women. All apneic episodes
o thas group wese seen during REM siecep or at sleep onset. In our controls,

apneic eplsudes were never ded in stages 2. 3. or 4 NREM sleep. Guilleminau® C, Tilkian A, Dement WC. The sieep
apnea syndromes. Ann Rev Med 1976;27:465-84.

Guilleminault C, et al. Clinical overview of the sleep apnea
syndromes. in: Gullteminaull C, Dement WC, eds. Sleep
apnea syndromes. Alan R.Liss, New York,1978,
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Consequences of OSAS/SDB

Effect Magnitude Reference
{odds ratio)

Neurocognitive
Motor vohiclo accidonts 7.0
Occupational accidonts 2.2

Cardlovascular

Teran-Santos at al.(1959)
Lindberg ot al. {2601)

Provatont hypertension 14 Nieto ot al. (2000)
Incident hypeortansion 29 Poppard et al. {2000)
Coronary disease 1.3 Shahar et al. (2001)

Marin ot al. (2005)
Shahar et al. {2001)

Fatal Cardlovascular ovonts 2.9
Congestive heart fallure 24
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M iR 5% - sleepiness

m {fikR, iBFE:somnolence, hypersomnia
8 Bh DR : daytime sleepiness
® BPDBEOERS:

excessive daytime sleepiness (EDS)

mDaytime sleepiness is defined as the inability
to stay awake and alert during the major
waking episodes of the day, resulting in
unintended lapses into drowsiness or sleep.

ICSD-2—Intemational classification of sleep disorders, 2™ ed.:

B IERRICEYDTVRBIS Diagnostic and coding manual. American Academy of Steep
IREHBTELORBIN? Medicine, 2005
BERNAQEIEHT I
AHIELVSRFIZ TIEGL
| BEAMELREE | SO - FEILHLL
i

| From the individual’s perspective
For whether professional help is sought
B From the clinical perspective
For diagnosis and management
8 From a regulatory or policy perspective
For understanding its public heaith and safety
significance

Young TB.

Epidemiology of daytime sleopiness:
definitions, symptomatotogy, and prevalence.
J Clin Psychiatry. 65 Suppl 16: 12-6, 2004

| Dlﬂlcuny In maintalning a desired level of wakefulness
is the essence of daytime sleepiness.

8 Defining and quantifying sieepiness, however, are
complicated by its wide specirum of manifestation..........

8 There is a lack of consistency In how daytime
sleapiness Is defined, measured, and interpreted, which
may affect the medical management of the disorder.

Young T8B.

Epidemiolcgy of daylime sleepiness:
definitions, symptomatology, and prevalence.
J Clin Psychiatry. 65 Suppl 16: 12-6, 2004
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® Physiologic Need State
(Principles and Practice of Sleep Medicine. 4th edition. 2005)
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Lovie, P.: Ultradan rhythm: gates of sleep and wakefidness. in Uitradian rhythms in physiology
and behavior. d. by Schuitz, H. and Lovie, P., Springer-Verlag, Bertin, pp.148-164, 1985

Sleepiness and Alertness
mERTELEEPIE

= Neurotransmitters
= Sleep-inducing substances
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Subjective Daytime Sleepiness: Dimensions

and Correlates in the General Population
I Hyon Kim, Terry Young

! Sleep 28: 625-634, 2005
INTRODUCTION

B A muitidimensional concept of sleepiness has been the
topic of several publications with the goal of better
assessment of the condition of excessive daytime
sleepiness.

B A concept of sleepiness as a function of homeostatic and
circadian processes was proposed more than 20 years ago
by Borbély....

W Afthough the relative importance of the components of
sleepiness is somewhat controversial, the complexity of
sleepiness and the difficult issues in defining and
measuring specific aspects are widely acknowledged.
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NHd? (HLHD)
BERAERADIEADEHIHD?

R ERFHIIDIEBLEELLSER?

s BREHEIDEFHEIHR?
RERRICIBhAERAZARLEDGS?
I AAZDOME !

| TRG.IE. E58BEh3m?

s Sleepiness XiE-BEDEE?
s Lack of energy

s Tiredness

« Fatigue

= Weariness

» Difficulty concentrating

= Memory lapses

Which clinical conditions are responsible

for impaired alertness?
Michael J. Thorpy

Sleep Medicine 6 Supp! 1: $13-S20, 2005

Spectrum of clinical presentations

Sleepiness, Fatigue, Tiredness, and
Lack of Energy in Obstructive Sleep Apnea
Ronald D. Chervin,

Fatigue Reduced attention

Low energy Irritability

Laziness Poor perfcrmance in work/school
Apathy Automatic behaviour

Lethargy Frequent accidents

Poor memory Drowsiness

Reduced concentration  Sleep attacks

! CHEST 118: 372-379, 2000

B Subjects more frequently reported preblems with
fatigue, tiredness, and lack of energy than
sleepiness (57%, 61%, and 62% vs 47%).

® When required to select the one most significant
symptom, more patients chose lack of energy
(about 40%) than any other problem, including
sleepiness (about 22%).

Sleepiness, Fatigue, Tiredness, and
Lack of Energy in Obstructive Sleep Apnea
Ronald D. Chetrvin,

2

EERRREERER

CHEST 118: 372-379, 2000

‘@ Lack of Enargy
g Trednoss
g Fatigua

Tiredness versus sleepiness: semantics
or a target for public education?
Dement WC, Hall J, Walsh JK.

m Skepiness

Sleep 26: 485-486, 2003

® Sleepy

....perception that need for sleep is a sign of
personal weakness, or a lack of initiative
or resolve.

®Tired

....more acceptable because it is perceived
to be the result of effort or hard work.....




The Royal Society for the Prevention of Accidents (RoSPA)
Occupational Safety and Healith Journal
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Waking up to fatigue =¥
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BROHBEIC. MEFRTHICEEBHETEDIIL
(ZIERIZELLN,

A AERITNASEERBHALELRFRIC, HHE
MEMOEERBARBTHEBICENASENESA
YOLBICHRX DL, BANSIFPYTOEHR
(career suicide) JE RN TLES,

| BsusEhBLELTER?

® Adaptation to the chronic experience of sleapiness
probably occurs.

| Clinicians have reported anecdotally that successfully
treated patients frequently comment that they had forgotien
the experience of complete alertness.

B Reduced sensitivity to chronic sleepiness is a probable
explanation for the disparitles between subjective

assessmonts, even when done with validated scales and
the MSLT.

m Typically, it is the most sleepy individuals who show the
greatest disparity in subjective versus objective
assessments.

(Principles and Practice of Sleep Medicine. 4th edition. 2005)

The Cumdative Cosi of Additional Wakefulness: Dose-Response
Effects on Neurobehavioral Functions and Sleep Physiclogy From
I Chronic Sleep Restriction and Total Steep Deprivation

Van Dongen HP, Maistin G, Multington JM, Dinges DF.
ik Sleep 26: 117-126, 2003
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Response Shift in Perception of Sleepiness in
Obstructive Sleep Apnea-Hypopnea Syndrome
I Before and After Treatment with Nasal CPAP
Kazuo Chin et at
Sleep 27: 480-493, 2004

Response Shift

Individual differences in adult human sleep and
wakefulness: Leitmotif for a research agenda.

Van Dongen HP, Vitellaro KM, Dinges DF.

l Sleep 28: 479-496, 2005

» Evidence is accumulating that certain aspects of
sleep/wake-related variability—such as sleep
duration, daytime sleepiness, and vulnerability to
the effects of sleep loss....

= Understanding individual differences in sleep
and wakefulness may also have provocative but
important implications for health economics and
clinical care, as well as for safety, productivity, and
general well-being.
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m Epworth Sleepiness Scale
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= Multiple Sleep Latency Test (MSLT)
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Comparison of Tests That

. Evaluate Sleepiness
+

Normative Possible Possible

| Epworth Sleepiness Scale (ESS)
B

Type of Data To Fake 1o Fake

Slospt Test Name Sh

Physiclogic | Multiple Sieep Latency Test Yo No Yos
Pupiograpty No No Unkniown
Etoctroencophaiography No No Unknown
L of W, Test | Yes Yos No
Viglance and performance tests No Yes. No
Epworth Slespiness Scale Yes Yos Yoz

Salfsepont | Stanford Sloepiness Scalo No Yes Yo3
Profie of Mood States Yes Yes Yes

{Principles and Practice of Sleep Medicine. 4th edition. 2005)

THF EPWORTH SLEFPINESS SCALE

Today'solate: o
Your sex {nale - M; female - F)
How likely sre you ta daze off or fail asleep in the following

wilvations, in contran to feeling Just tired? This refers 10 your usual
way of lif in recent times, Even if You have not dune some of these
thunps recently ¢y 10 work out kow they would have affecied you.
Vs the following scale (o choose the moast appropricte number for
each sitvation:

0 - would nerer daze

) = sfight chance of doning Johns MW,

3 - moderare change of doring A new for

Yourage lyean}

3 - Aigh chance of dusing theEpwom'IsIeepinesssca}.o. 4
SLEEP 14: 540-545, 1961

Techibana N. i 12 and e sloopl
in: Imura H, ed. Intamal Madicine made Simple (Wakariyasui Naikagaku)
Pp1094-1108, 2002 (in Japanese).

| zvFO—RESRE

|- Epworth Sleepiness Scale (ESS)
1~

B
BTORRCIESELTLESY. BoTLEICENBYET C":l‘,"‘"
EDAREZOLEBLVELTRALTTIL, BROS$IC Sltuation dozing
FREEFTOTHEONENCELHIMLLAEL AN LLEOR Sitting and reading
RUCHIELIBEFEIDEBITIRATE, Watchung TV
ETALHTRESLOERATARTELTTFA, Sitting. intetive in & public place (e.. 2 theater or
mee ——
As 0 passenger 1a a car fur an bour without & break ——
0: BIRYT I LITBRITHEL, : ) ; )
1: LB LS RIBYET SCEH DS, S iy 0 o4 i the uliemoon when cireumstanc.
2:BIRYT D EMELDHD. Sitting and tafking 10 somoone —_
3:2LV=LMVDEBREBYELTLES, Sitling quicily after a Junch withnut alecho! —
In a car, while stopped for a few minutes in the waffie
[i%: MBS T2, 54550 2| Thank you for your cooperation
Tachibana N. ia and ive sleepi
In: Imura H, ed. intemal Medicine made Simpte (Wakariyasui Naikzgaku)
pp1094-1106, 2002 (in Japanesa).
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MSLT (muiltiple sleep latency test)
[Aﬁﬁﬁaﬁmzaﬁ

QAT
FR-AKOEN
biryLTVRES 2R . SRR, pp1094-1108, 2002

B EMOBRKORIETHNI-NIRELL TRBEETR LD

w —ERROPSGEIRIRL -, BEL TH S8R T205 42
OPSGIRBEAZL\IESEETL. ThEThDOBEITOLTAR
B3 (sleep lotency) ERHBLTHEY S, TRTOARNGD
{MtiZt&IRBHCE P ARBFERLL . ERRAL10-205
OFBEATHY. 5T RADPSITBEAEMITRNENSHR
*Fv.

MSLT (multiple sleep latency test)
| AEBERENERE

|
B ERTIE. ABRKRICISREMERICADCLIR. BRKRCHD
HORDORBRBLEL - SFHERERTHY., AELT
»o1553 ELRICREMBR AT 1B & £ ARFFREMEEER
{slesp onset REM period, SOREMP)&FRAL, 2B ELEICHINT
SOREMPASHBILIIRS X, FaL T —88Ehhd.

B PAYHICEVTIZEREBZBOBECARHROHRO
T=OISMSLTIZ R R IWE SHTLVDAL, BRTE. RRH
GHAThTORWESIC, REOBTIRALLA DI EEH>
ThH. BERBTELLTEROShSETHETREH>TLVEL,

Practice Parameters for Clinical Use of the Multiple Steep
Latency Test and the Maintenance of Wakefulness Test
An American Academy of Steep Medicine Report
Sleep 28: 113-121, 2005

The MSLT is a validated objective measure of the ability
or tendency to fall asleep. (Standard)

The MWT is a validated objective measure of the ability
to stay awake for a defined time. (Standard)

To provide a valid assessment of sieepiness or wakefulness
the MSLT and MWT must be performed under appropriate
conditions using proper recording techniques and accepted
protocols, with interpretation by a qualified and experienced
clinician. (Standard)

MWT (Maintenance of Wakefulness Test) &
MSLT (Maintenance of Wakefulness Test)

MWT MSLT
AEMNLTIONT | RAHAANERE TABLAYE TR IELL
HOIEK ) OREEME
HUB~ORR_|BoBUESIHiR BSESL MR
BImn L] [T
BEORIE 12D =[]
) Wt Ba
MTAMORE | NELZLES. 2090 | ABLGLAS, 203 MBH
(40RREBE) REMMBARNEN~SARIL,
ARRISHENOR
wRoBR i@ 4~58

The Clinical Use of the MSLT and MWT

Asand D, Bonnet M, Hurwitz T, Mitler M, Rosa R and Sangal RB
Sleep 28: 123-144, 2005

What Does The MSLT Measure?

The MSLT is thought to measure physlological sleep
tendency In the absence of alerting factors.

“Manlfest steap tendency is influenced by a host of
continuously changing environmental and internal factors,
such as temperature, light, noise, activity, and motivation.

Seldem are manifest and physiological sleep tendency equal.

It has recentty been suggested that sleep latency is also a
measure of one's ability to transition into sleep. This
characteristic has been referred to as “sleepabiflity”.

The Clinical Use of the MSLT and MWT

Arnand D, Bonnet M, Huswitz T, Mitter M, Rosa R and Sangal RB
Sleep 28: 123-144, 2005

What Does The MSLT Measure?

Young adults with normal alertness and mean sleep latency
(MSL) values in the 6-8 minute range even after two weeks

with time in bed increased to 10 hours have previcusly been
identified as having “high steepability without sleepiness”

Several studies have documented that patients with
psychophysiological insomnia, who have decreased sleep
at night, actually have MSL vatues that are significantly longer
("low sleepabllity”) than those of matched control subjects.




The Clinical Use of the MSLT and MWT

Arand D, Bonnet M, Hurwitz T, Mitler M, Rosa R and Sangal RB
Sleep 28: 123-144, 2005

7 What Does The MWT Measure?

The MWT measures the abllity to stay awake under soporific
conditions for a defined period of time.

it is based on the assumption that the volitional abllity to
stay awake is more Important to know in some instances
than the tendency to fall asleep.

In a large study of patients with sleep disorders, MWT sleep
latencies were found to have a fow but statistically significant
correlation with the MSL on the MSLT.

The low correlation may reflect the combination of underlying
sleepiness and motivational arousal present in the MWT.

- ESSEMSLTIZAERY S 5, 2

Joh‘ns (1991)

ESS score in patients significantly different from control
Olsen et al. (1698)

ESS score did not corretate with RDI

MSL did not comelate with RD}

ESS score comelated negatively with MSL
Chorvin and Aldrich (1859)

ESS scoro did not corvolate with RDI

MSL corrolated with sevority of OSAS

No significant rofationship botwoen ESS scoro and MSL

SYY Feng, CKW Ho, YK Wing
Comparing MSLT and ESS in tho moasurement of excossivo
AT AL in obstruct

’ * mop o8 Y
Joumal of Psychoscmatic Rescarch 58: 55-60, 2005

Comparison of the results of the Epworth Sleepiness
Scale and the Multiple Sleep Latency Test.

Chervin RD, Aldrich MS, Pickett R, Guilleminault C.
Joumal of Psychosomatic Research 42; 145-155, 1997
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Resufts of the ESS plotted aganst maan adjective sicep latency on the MSLT (OSLM).
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Diagnostic Criteria for the Obstructive
Sleep Apnea-Hypopnea Syndrome

AL
The individual must fulfil) criterion A or B, plus criterion C
A. Excessivo daytimo sloepinoss that is not better explained by cther factors
B. Two or more of the following (not better explained by other factors)

1. Choking or gasping during sleep

2. Recurrent awakenings from sleap

3. Unrefreshing sleop

4. Daytime fatiguo

§. Impaired concontration

C. Ovemight monitering demongtrating five or more gbstructed breathing
events par hour during sleap; events may inciude any combination of
obstruclive apneas/hypopneas of respiratory effort-related arousals

American Awdemy of Siecep Medicino Task Force: Slocp-rolated braathing discrders
in adults: R for definition and moasuremant tachniques in
clinical rosearch, Slocp 1999,22: 867-380

Obstructive Sleep Apnea-Hypopnea
. Syndrome® iR () & £ BEET(M
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1. BRAMEET (ERFEODE)
2. SEERNERE (FRIRSFH) i
3. AEERVMNER RIG

(EEER D530 ST RB#piE B ThITAE)

£33 :Tivee components of obstructive sleep apneahypopnea syndrome
Kumano-go T, Mikami A, Suganuma N, Adachl H, Watanabe T, Shigedo Y,
Sugita Y, Takeda M

Psychiatry and Clinical Neurosciences 57;197-203, 2003
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Pathophysiology of OSAHS
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Potential Causes of Sleepiness
despite CPAP Treatment

# Noncompliance

® Inadequate total sleep time
(e.g., self-imposed sleep restriction)

® Medication effects

# A coexisting sleep disorder

@ Depression

® Permanent brain damage from untreated
sleep-disordered breathing

(Principles and Practice of Steep Medicine. 4th edition. 2005)
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1984 EHFKPHEPHMAER, 1988 FRMRPELBER. AAZEPHIEHERAEH
RRBICTRED®, 1993 FXMREXLRELHRH (FHHESD) ITTHRLISNE. RAFL
Y1 EFMERSRAELREMARICENRS. $EFEPORRELR, 1994 FRERI
HRERRERR S TREARERLLT. ARBEDSREBETMRICHERT D, 1996
£ 9 AZPBAPESHAHRHABHBFLLTREL. PLETICTHRIERBOBRERR
B FOATFLOBEATIMRICHF T 5. 2000 £&Y 1 FMr TV REMEHR I
BB ARERBOR/BOBRENWRICHET T S.2002 F£&Y, BEKFEPDHREN
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RERE OSASIZIZR2MIBERTICHIER S5 T2
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LvEa— ~ VBM
ChETCOFRORBLHE S (Macey et al. Am J Respir Crit Care Med 171, 2002)
NSLORS « RAROKRRDLL, CPAPTARBLIELLL
HBEELaREEE - 27O R EOSASEBF L24RNDERIFO—)L

- FYBBHEVEM
(Fergal et al. Am J Respir Crit Care Med 171, 2005)
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OSASICIZEEMBRERTICHIERNETD
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- MEINSOBEET

- 16N MEOSASBEL 16D ERBRE

- fMRI

~ Working memory®M 2 B (LJOSASBE CHEICET

- EMOERHERBORFBEIIRBEIC, OSASKRTY
ARMEANROT IFR— a2 0OR M0

— CPAPQ);aHlt Tworking memoryDRMICE{LLL, B
SUEANSO7 9FA—LavicR{tiL

(Thomas et al. J APPI Physicl 98, 2005)
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» BUIRFPERR (Steep Heart Health Study)
-~ 1760 \DRERE
- PSG
- Delayed Word Recall Test
- WAIS-R Digit Symbo! Subtest
-~ Word Fluency Test
- I25iA N0 ;R Erespiratory disturbance index (RDI)
SIXBABAL
- {Boland et al. J Sleep Res 11, 2002)

— KBEOERCFDMI (Sleep-disordered breathing)
(X, B &ANmL L
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o MIRMHPFR (Honolulu-Asia Aging Study)
- 718 ADERELE XL BIE
~- PSG
-~ CASI (memory, attention, concentration
subcomponent)
- ggl?ﬁﬂ)m&pnea-hypopnea index(AHI) &1368
~ (Foley et al. Sleep 26, 2003)

— EEFRME (Seep-disordered breathing) I3,
I2ANIMAERI T &AL

AR By MR PR R AR OB BE &R AT AR AR IR A D PR

- SRHTR
- 1TADORIRCIMFR (SAS) BE (RD10) 17 AD ER HEA

» Working memaory tasks, Long-torm memory tasks

- PDEIREGEAT

-Twedmmslnmm‘ test, verbal fluency, Tower of
cronto

- REAERASFE/EFRNMRE, ARRBLEHELTMOEL
RAEHMA

(Nadgeté et al. Steep 18, 1935)
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« Case-controiled design
- 36ANHIRGYMFR(SAS) BHULRZANERHRE

- Trailmaking test, Symbot Digit Medalities, Digit Span, Stroop
g.;l:r-ww. Five-Peint design fluency, Attentional Flexibility

- ERREHIET
- ARBIABEXOETF, short-term memory spand D
- RITERAE (executive attentional deficits) 1240
« Disinhibiticn, distoctibilityG & DR LL
- ChHNBRRABRED/{S—VRERFRTHLA D/ 8-
ENRISE(HTEY, SEABSEHRBTASND/ 5—L12
RGIZRuD
(Verstraeten et al. Sleep 27, 2004)
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2003 NATIONAL SLEEP DISORDERS
RESEARCH PLAN

1) Basic sleep sciencos

2) Restricted skeep: Neurobehavioral and physiclogical effects
3) Enabtliing tachnelogy

4) Sieep and health

§) Sleep disorders

6) Pediatrics

T) Education and training

& —

'/.-ﬁ_:) Natosas, HEART LuwG AXD BLOCO INSTITUTE
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Sleep and Safety
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100. 000—1560. 000/, BE-PHD 4%
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ReJative: risk of motar vehide collisons

Garbarino S, et sl Sicop 2001;24:203-6.

Driver sleepiness and risk of serious injury to car

occupants: population based case control study
ConnonJ ot sl Brit Mod J 2002;324:1125

R :S7T1HOZTERROBES (PUCEHI BHARDH DL
EC)
5884 NBERERNRMM hoR UL ILS . HERELY:,
SR PRI ORSR &P odds 8.2 (95%Cl 3.4-19.7)
2465 R DERER S M LL T 0dds 2.7 (1.4 - 5.4)
B 26% - SB§MDEHL: odds 5.6 (1.4 - 22.7)
ESS. L\UE | BRMBRMFREGMELL
3EEAE®MS5 1L L4 Dpopulation attributable
riskl£19% (15 - 25%)




Risk of Motor Vehicte Crashes and Near-Miss Incidents after Extendod ShiRs
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Role of Snoring and Daytime Sleepiness in

Occupationa! Accidents
Lindberg E , ot al. Am J Raspir Crit Care Mad 164:2031,2001
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Epworth Sleepiness Scale
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Simulated Driving Performance in
Patients with
Obstructive Sleep Apnea
{George CFP, ¢t al. &m J Cris Cave Hed 1993; 154178
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1. In OSAS disminution or cessation of airflow results from
progrossive collapse of the upper alrway.

A N ——F)

2. Thisp globin sat (02
saturation) and stmulation of pesipheral chemoreceptors
{carotid bodles)

I8ads o reduce oxyh

3.

Chemoreflex stimulation acts though the contral nervous
system to increase sympathetic neural activity(SNA)which is
recorded persipherally as microneurcgraphic bursts.

Blocd pressure increases as the apnea progresses. The
apnea terminates with a central nervous system arcusals
(increase in EEG wave frequency.

E
.

5. After this, upper-airway patency is restored, including temporary
supranommal ventilation, normalization of oxyhemoglobin
saturation and instantaneous supression of sympathetic nervous
actvily.

6- Sympathetic cutflow is inhibited by
afferents from thoradic mechanorecep-

tors which synapse in the brainstem.
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my CARDIOVASCULAR ALTERATIONS BY CHRONIC INTERMITTENT
HYPOXIA: INPORTANCE OF CAROTID BODY CHEMOREFLEXES
Clinical and Experizrental Pharmacology and Phvsiology (2005) 32, H47-449
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Physiological and Genomic Consequences
o of Intermittent Hypoxia
Invited Review: Physiological consequences
of intermittent hypoxia: systemic blood pressure|
: > J of
. ) ) EUGENE C. FLETCHER n‘?wum 2001
' Jasts (or several weoks after cessation of the daily cyclic hypoxia. Carotid]
body denervation, sympathetic nerve ablation, renal sympathectomy,
adrenal medullectomy, and angiotensin II receptor blockade block the) o g
blood pressure increase. It appears that adrenergic and renin-angioten- " ot hach the i sdusd dffeenies resh 31
) ’ ’ S 4 Phovir 2006,58.736-742
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Nocturnal secretion profiles of natriuretic peptide &
- blood pressurc in 14 OSAS and 8 normal control HIRREIFINFE(RE S S E
‘ = Sleep Heart Health Study (JAMA 2000:283:1529)
NCPAFP(-) NCPAP(+) Normul control . . . .
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The Seventh Report of the Joint National Committee on
Prevention, Datection, Evaluation, and Treatment of

High Blood Pressure o maBMEARSRS

The JNC 7 Report

Arem V, Chobanian, MD; George L. Balsis, MD; Henry R. Black, MD; Willam C,
Cushman, MD; Lea A. Green, MD, MPH; Josaph L. 1220, Jr, MD; Daniel W. Jonas, MD;
Barry ). Materson, MD, MBA; Suzanna Oparil, MD; Jackson T. Wright, Jr, MD, PhD;
Edward ), Roccelis, PhD, MPH; and the National High Blood Pressure Edutation
Program Coordinating Committce

JAMA. 2003;289:2560-2571.

In 1997, the sixth report of the Joint National
Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure first acknowledged
the importance of sleep apnea by recommending that
OSA be ruled out as a contributor to resistant
hypertension.19974E D 6 RS TlLARIEH
fEDBME CIESASERIN T RETHD,

The most recent recommendations
published in 2003 have included OSA as first
on the list of identifiable causes of
hypertension. 20035E D 7RBE TIEHMED
REOVEDISSASHAHS,

Table 5-Severs! Chracteristicn of 66 OSAS paticats with more than 3 hn/day of
aCPAP (e=46) cr bess (9=20)

After 600 After 1000

Varisbles Befors CPAP | days of CPAP |days of CPAP | p
5%CN G5%CT) 05%C) | values
Syutolic Blood Pressure, mmHg | 1372 1334 1344 a6
Good & (w=t6) (1329.341.3) |(1307-136.1) | (13121576}
Systotic Blood Pressure. mmlig | 1319 kT3 1334 oss
Low Complizsce (0=20) (1262-1913) |(1281-137.0) | (127.7-139.0)
Blastolic Blood Pressure, nmilg | 89.0 0 55 «0.0001
Good Compliznce (wads) {88.5-92.4) {7a.0-82.8) (M™.1-84.1)
Disstalie Blood Pressure, mmilg | 79.9 "9 818 o4
Low Complissce (0=20) (43883) |(780) (%6.9-859)
Age-Dependent Acsociations Between Sleep-Disordered
Breathing and Hypertension
Ispurtance of fiveriminating Betwern Systulle/)iasia and

hhatated Nyvtotc Myperteadon (n the Neep Hearl Health Sty
Dowald €. Tfase. M. APH. Grrgoy B Fomr. VA F Jovicr Nacw, 3D, FRf2:.

fous Roliw VI AR, Bhtaier € Ronich. PEDL MPTE Sota A Tebbin, D S2%
D

Jop Yoz P Thwen & Putcreg WD DN {Circulation. 2008:110:614-621. §

Hypertension 2003, 42:1067

nCPAPHEITR D
25% OSAHS

75% OSAHS

| _¢Dpertension 2003; 42:1067
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@ tpMS, et ol Scrum Ieplin and vascater risk fcoors in obsiractive stocp space. Chest, 2000, 118; $80-385.
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HEIZERDLE=,

® Robinxoa OV, o al. Circslating casdiovescular risk Eactors ia obetrwctive shecp spn0ca: data (rom readoeisod
controlied trizhs. Thorar. 2004; 59: 772782
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[Intermittent Hypoxia Induces Hyperlipidemia in Lean Micq

Sianguo Li. Laura N, Thome. Narech M. ?ua;-hu Chal-xwmn San. Alin R Schwarntz.
Pritip L. Smih, Rafzel L Masino, Anazteth ) Walter C. Huhhand.
Chiristopher P. ("Dvancll, Viewhad Y. Polordy
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dabitn pubuays of (Bdoind upake s te By ot han wae bt by ;e oaacrhute Ga ecacuining
by pottipaiomia and mata da: Snostames it Mpordila int oty (Cire Res. 2005 :97:008-T80.)

Chronic intermittent hypoxia upregulates genes of

lipid biosynthesis in obese mice
Jiangeo LL Dimltey N. Grigoryev, Shui Qlag Ve, Laura Thorae, Alan R Schnartz,
Phlﬂp L. Smith. (‘hﬂﬂogqer P. Q" Doaneﬂ and V' molod \ l’olomn
Axenal of Appled Physiobogy Firu publiched Jol 2

reductase. was unchanged. In conclmion, we have shown that ClH
may exacerbate preexisting fauy Jiver of ohesity via upregulation of
the pathways of lipid hiosynthesis in the liver.
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(Shimizu K, Chin K ct al. Thorax 2002;57:429-434)
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Punjab NM, et al. Steep- d breathing ghucose i and insulin resistance.

Type 2 Diabetes, Glycemic Control, and Conlinuouil
Positive Airway Pressure in Obstructive Slecp Apne

Axheba R Rabw, M), Jesses Nerdegen, AD. Leons Fogrifeld, 300, Sasan Shaet, PAD, Theekur Mazzome, 3l
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A J Epidemiol. 2004;, 160: 521530
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Concdusions: These findings suggest that SDB is patho-
physiologically related to impaired glucose homeosta-
sis. and that CPAP ean be an imporiant therapeutic ap-
proach for diabetic patients with SDB.

Arch Intem Med. 2005;1 65447452

Intermittent hypoxiaincreases insulin resistance In
genetically obese mice § Physiol(2003),552.1, pp. 252-264
Vievulnd Y. Pubesky, Jisngun Li. Naresh M. Punishi. Arnon E. Rubin, Philip L Sinith. Alin R Schwarts

and Christopher P, O kanincl
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Shinchana I, Kihara S Yamashita 8. Yamone M. Nishida M. Arai 7. Kotani
K. Nakamur 7. Takenwrm K. Matsuzowa Y, Viseeral fat aecumulation asan
important sisk factor for ohetructive steep apaoca sydreme in obese subjocts.

J doters Mol (07240001 05, RBREERS R EAHIA /180

Chin K, Shimizv K, Nakemura T, of of. Changes in inraobdominal
visceral fal and serum leplin lovels In patients with obsiructive sleep
apnea syndrome follmd;g nasal conlinvous positive alrway pressute
therapy. Circulotion 1999;100:706-12. PRAREREA B A %

L. CPAPHR TR YD
Vgontzas AN, Papanicolaou DA, Bixler EO, ef of. Sleep apnea and
daytime slepiness and fatigue: relationship to visceral obesity, insulin

hesistonce, and hypescytokinemia. J Clin Endocrinol Metob

2000:85:1151-8.  oopeeRRh R EAHIA T B/ 4808

Charpe in Intra-Abd
Terels in Putients V

About Leptin:

Serum Leptin and Vascular Risk Factors
in Obstructive Sleep Apnea.
Chest 2000; 118:580-586.

Leptin, Obesity, and Obstructive Sleep Apnea.
Chest 2000; 118:569-571.

Sleep Apnea and Daytime Sleepines and
Fatigue:Relationship to Visceral Obesity,
Insulin Resistance,and Hypercytokinemia

J Chn Endocrinol Metab 2000; 85:1151-1158.

Increases in Leptin Levels, Sympathetic Drive,
and Weight Gain in Obstructive Sleep Apnea.

Am J Physiol Heart Circ Physiol
2000;279: H234-H237.
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Representative Compressed Carotid Artery Blood
Flow Tracing And Cross Section (J454 2002;287:170¢)
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Phga E, ot al. JAP 2003,94:179

Carotid Artery Wall Thickness in Patients With Obstructive
Sleep Apnea Syndrome

Magso Nebvossnai, MIY Bartara Rizzato, MDD Fawa Placidi, P10, Ruburto BasufTalti, M1D.
Al Biancunic MU, Manina Dismods, MBI
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Elevated C-Reactive Protein §in Patients With
Obstructive Sleep Apnes

S\, Shumenzana, MBPS, PRD. Mhiu“mul.\ﬂ) . Peds Laltanth MD.
lM“dL\ID PRl Toa> Kara MD. Valutima Acurma. MD: Virad K. Sawvs MD, Pab

[14 30003

(Cirxdation 2002,105:2482-2484)
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(AmJ Med 134:2003}

Chronic Liver Injury During Obstructive Sleep Apnea

Florence Tacoé.! Fridéric Capeadoax,* Otnter Chazouiliives.” Beraxrd Flecry.! Domlsique Weadun,
Ehisabeth Lesnler,! Bernand bebezn,? Raoud Puspon.t* and Lawvence Sevary*

pevere OSA. In conclasion, severs OSA is s risk factor for elevated liver enzymes and steato-
hepatitis independent of body weight, P jon of insulin resl is probably invelved.
Forther stads aeeded tod ine whethes bypazi {butes directly toliver Injury.
HEPATOLOGY 2005¢41:1290-3296.)

Repeated Apnea-Hypopnea

Repeated Apnea-Related Hypoxia

Hypoxia/Repeyfusion Injury
Initiate Oxidative Stress
Affecting Enerfry Metabolism,

Redox-Sensitive Gene Expression
Redox-Sensitive Transeription Factor| HJF-1
VEGF, Erythropoietin, Endothelin-1,
Inflammatory Cytokines, Adhesion Molecules

Lavie L. Sleep Med Rev 2003;7:35
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Selective Achivation of Inflamimaiory Pathways by
Intermittent Hypoxia in Obstiructive Sleep Apnea Syndrome

Silke Ryan., MD; Cormac T. Taylor. PRD®: Watler T. MeNickolas. MD®
A NFuD LucKeizsa Activiy -] HIF-Y Lucterase Actvity
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{Clreaiation, SAXS: 102 dbis-J04T. ¢

Long-term cardiovascular cutcomes in men with obstmctivel
sleep apnoea-hypopnoea with or without treatment with
continuous positive airway pressure; an observational study
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Day—Night Pattern of Sudden Death
in Obstructive Sleep Apnea
Ao S T RUD Dan s B Busad 2% ke ) Olaon, KD
N el T Sen=re, WY D FR D
T N Engl) Med 2005:352:1206-14.
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QT dispersionis the difference between the maximum and minimum
QT intervals and is a strong risk factor for cardiovascualr mortality.

QT dspersion (ms) Qe dispersion (ms)
80+ 80+ -l
0
o0 ]- .L T 604 @_—.
404 l l“ l l a0 1 l“ 1 l
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o i}
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sieep  Merp  Neep ImOCteCPAPR ep  BN) ImIoinCPAP

ueep
4RG (1A] [T4A4 (1440 (4P (1A (1444 (440

#p<0.0001, $p=0.015, and $<0.003 vs._ before sleep.
§ p<D.0001vs. ot tho same timo point before nCRAP,

(Nakamura T, ChinK et al. CHEST 2064:125:2107)

Obstructive Sleep Apnea as a Risk Factor
for Stroke and Death

N Engl) Med 2005;353:2034-41
H. Klar Yaggi, M.D., M.P.H.. John Concato, M.D., M.P.H.,
Walter N. Kernan, M.D., Judith H. Lichtman, Ph.D., M.P.H.,
Lawrence M. Brass, M.D.. and Vahid Mohsenin, M.D.

CONCLUSIONS
The obstructive slecp apnea syndrome significantly increases the risk of soke o
death from any cause, and the increase is independent of other risk factors, including]

hypertension.
Table .
v .
Sevcrky of Sndrenm Fouka or Death
o offverts Mo of Patieres
L4
A1 g rrdorence wcoo) [}) m b7} 10
A2 ) na 35 175 Q8-340
EGRER » El by g 1M Q-
AW " 10 wm 230034639

* PaB.005 by the ¢hi-squaet 453 §cs Maes Wead. M-l denoten spnea-typosnca mias, end € confdence maerval.

The Metabolic Syndrome and Total and Cardio-
vascular Disease Mortality in Middle-aged Men

Lakka HM, et al. JAMA 2002; 288:2709

In Reply: JAMA 2003; 289:1241

Although beyond the scope of our article, we agree
with Dr Phillips that OSA is a major health problem
associated with obesity and overweight, and more
specifically with the metabolic syndrome. 1t is also
underdiagnosed.

We believe that the presence of overweight or the
metabolic syndrome also should suggest the possibility
of OSA
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Cardiovascular Consequences of §i§ep—Disordered
Breathing: Past, Present and Future

Report of a Workshop From the Natlonal Center on Sleep Disorders|
Research and the Natlonal Heart, Lung, and Blood [nstitute
|Endothetial dysfunctian | . .~ Infammaton |
- .

Reactive oxygen species
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Effect of continuous positive airway pressure
on cardiovascular outcomes in heart failure
patients with and without Cheyne-Stokes
respiration.

(Sin DD, et al. Circulation 2000;102:61)

Cardiovascular effects of continuous positive
airway pressure in patients with heart failure
and obstructive slecp apnea.

(Kaneko Y, et al. N Engl J Med 2003;348:123)
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time from randomization (months)
Figure 3. Treatment analysis revealed that overall transplant-

free survival was significantly greater in patients randomized to
CPAP who complied with therapy than in control subjects.

EERRBEZRBEEROBAGHEKX

BHELFLBEDSL. EMOBETICK
Y. NYHAIIEEEL ECHIEBSHON | B
EFOFI—2Ab—IRARRA AN, &
WO JEE PR RS 4 R (1 R P 25 =Y D SR OT R B
BRUEREKELI)H 20 ETHI LM
BERERY/57—LHEBIh TLSEH,

' -1.."&.' SN e et
.

g e .

AN A IR Y MOF B AP$

ERE SR uCPAPE
g ten e L bt o R ety e
S_HBCE TR 5 - - T e 0oy

| HEER-NHNRSE : I
D i ERAATR- 3RS aCPAPER

ORI R T T

~§ VigEMMFEIT ITRENGEE T3 e mEy s

predupapres

12



" ORIGINAL ARTICLE I

Continuous Positive Airway Pressure
for Central Sleep Apnea and Heart Failure

D Alander G Logan WD R Jabenemotf 14D
0. Dedza Mo san, M D Kathieer Ferpuson 1D
n D,
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c Senes )
1ae! Belenkie, MDD Michact Plader, L4 :) Juha Forethigr
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CONCLUSIONS
lhough CPAP attenuated cenral :leep apne, | improved nocturnal oxyg:mmm. in-

d the gjection fraction, lowered norepinephrine levels, andi
walkedmsumxmuzs.nd:dnolaﬂ'eusumLO\ndaudoumsuppondtemof
[CPAP t extend life in patients who have central sleep apnea and heart failure.

N Engl| Med 2005:353:2025-33.
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Cardiovascular Effects of Continuous Positive
Airway Pressure in Patients with Heart Failure
and Obstructive Sleep Apnea
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Sleep, Appetite, and Obesity  VWhat is the Link?
{PloS Medicine 2004)
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LC: Locus coeruleus {(monoaminorgic ) ,
VTA: Ventral tegmentat aroa (dopaminargic )

DR: Dorsal rapha nuclel (serctonergic )
TH: Tuberomamemi nucieus (histamine:
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Diphenhydramine
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Pyrilamine
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An H1 receptor antagonist, pyrilamine inhibited orexin-A
induced wakefulness
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An intraperitoneal injection of a-FMH inhibited
orexin-8 induced wakefulness in the rats
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