Oa npénel o AHI va civai To pwTeUov
KpITRPIO OTNV EKTiUNnoN kai Oepareia Tov ZAY?
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[MveupovoAoyoc, Eidikoc 1aTpoc unvou (ABCISS)
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O deikTnc anvolwv-unonvolwv (AHI)

TA BAZIKA EPQTHMATA
Eival a&ionioroc oTtnv ekTipnon Tn¢ BaputnTtac Tou ZAY ;;
Mnopei va npoBAcwel TNV BaputnTa TNEG KAIVIKNG CUNNTWHATOAOYIAC ;;

Mnopei va npoBAEWel TIC Bpaxu- Kal JAKPOrPOBETUEC
eNINAOKEC Tou 2AY;;

Mnopei va npoBAcwel Tnv €kBacn TnG BEpPANEUTIKAG AVTINETWNIONG;;




Moia Ta opia PUCIOAOYIKOU ano NaBoAoyYIKO

AgikTnc anvoiwv - unonvoiwv (apnea-hypopnea index, AHI)

ouupauara (dnvoiec - UrornvoIes) ava wpa urnvou

AHI 5-14: Mo GUVOPONO
AHI 15-29: METPIO GUVOPOLO

AHI =30: ooPapod Guvopoo

Strollo PJ, N Engl J Med 1996; SIGN Guidelines 2003




H avaykaia xpovikn OIApKEIa yIa Eva avanveuoTIKO
€NEICO0I0

e [avw ano 10 deutepoAenTa ( Ol1ApKEIa 2 avanvowy)

>€ naidia Pe auEnpsvo avanveuoTIKO pubuo diapkela 2
avanvowv Xwpic Xpoviko OpIo

Ti yiveTal o€ GAAeC nsplnToooslq e auénuevo aplepo avanvowv
(naxuoapkia, NEPIOPIOTIKOU TUMOU NVEUHOVIKA vOoonuaTa KAm)??

Guilleminault C. State of the art. Sleep and control of breathing. Chest 1978
Gould GA, et al. The sleep hypopnea syndrome. Am Rev Respir Dis 1988
AASM The Scoring of Respiratory Events in Sleep: Reliability and Validity JCSM 2007




EVALUATION OF AASM SLEEP SCORING CRITERIA

Table 3—Percentage of Patients Classified as Posttive for OSA by
Method and AHI Threshold for OSA Diagnosis (n= 323)

Hypopnea Definition A

| Cut-off (events/h)

~ N

"m

Chicago 02%
Eecommended 500
Alternative T6%

213 =30
07%

38% 22%

30% 31%

P < 0.001 for all pair-wise comparisons at all thresholds examined.

| signiiﬁcnm at the 0.01 IE\:e1J<:0ne—i:iled). -

AASM Criteria for scoring Hypopnoeas: Impact on AHRuehland et al. Sleep 2009




TeAIKG EKTIMOUME KAl BEpanEUOUNE

acBeveic ) apiBuouc ??




TABLE 2 Centers for Medicare and Medicaid Services Criteria
for CPAP Treatment of Sleep Apnea

CPAP will be covered for adults with sleep-disordered breathing if:
AHI > 15 or

AHI > 5 with (“mild, symptomatic”)

Hypertension

Stroke

Sleepiness

Ischemic heart disease

Insomnia

Mood disorders

Centersfor Medicareand Medicaid Services.
National Coverage Determination for Continuous tasiAirway Pressure (CPAP) Therapy for ObstructBleep Apnea (OSA).
NCD #240.4. 2005 [cited 2008 22 September.]; Avdddrom: http://www.cms.hhs. gov.
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Heart Failure

Beyond the Apnea-Hypopnea Index—Prognostic Value of Other Elements of
Polysomnography to Describe Sleep-disordered Breathing in Heart Failure

Philip B Adamson, MD, FACC

Figure 2: simplified Ssummary of Sleep Apnea Pathophysiology. Including Aspects That Can Be Monitored with
Parameters in a Standarc

Lack of consensus about the definition of

what constitutes a hypopneic event,

coupled with difficulties in measuring

alrflow, makes comparison of the
apnea-hypopnea index across clinical
trials difficult




[MoAukaTaypa®ikn PEAETN UNVOU
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AgikTn¢ anvoiwv-unonvoiwv (AHI)

>€ OUVOETEC NEPINTWOEIC UMOPEI VA YNV €ival APKETOC
OI10TI Oev BIVEl NANPOPOPIEC OXETIKA WE:

AIGpKEIQ avanveuaoTIKWV ENEICOdIWV

>oBapoTtnTta kai cuxvornta (ODI) anokopeouwyv

Mapouacia N un unepkanviag

BaBuoc diatapaxnc PIKpOApXITEKTOVIKNC UNvou

[Mapoucia r un appubuiwv

'Ynapén kai onuacia poyxaAntou

'Ynapén kai onuaocia RERAs (respiratory effort related arousals)




TABLE 4 Limitations of the AHI as a “Gold Standard.” Each of These
Patients Has the Same AHI

Patient 1 Patient 2

AHI (events/hr) 10 10
Apnea duration (sec) 10-18 10-180
Lowest Sa02 (%) 90 61
REM on study (%) 18 0

SWS on study (%) 12 0
Arousals/hr 8 180
Cardiac arrhythmias none +with sinus arrest

Abbreviations: AHI, apnea plus hypopnea index; REM, rapid eye movement;
SWS, slow wave sleep.

Adnan Habib and Barbara Phillips. The Spectrum of Sleep-Disordered
Breathing 245-257 in Obstructive Sleep Apnea.Informa Healthcare USA 2007




O AHI oTouc NAIKIWUEVOUC

e Ancoli-Israel:nAikiec 65-95
Agiktnc anvoiwv-unonvoiwv (AHI) > 10 o€ 70 %
TV avdopwyv, 56 % TwV yuvaikwv
(3 popec peyaAUTEPO anod artopa peonc nAikiac)
o SLEEP, 1991.

e Bixler et al: 2 gpopeg peyaluTepn ouxvornTa AHI >15 o€ nAikieg
65-100 o€ oxeon PE aToha PJeonc NAIKIAG

e Am J Respir Crit Care Med, 1998.
e Am J Respir Crit Care Med, 2001.

 Sleep Heart Health Study: 1.7 popeg ouxvoTepo o€ nAIKieg 60-
99 an oTI o€ nAikia 40-60

* Arch Intern Med, 2002.




H onuaoia Tou ZAY oTIC dIaPOPEC NAIKIEC

Clinically significant OS5 A Slest aphnsa ackivity

03
|
0.2

S0B Prevalence

55 65
Age in years

Figure 1. Prevalence of OSA by age in the Sleep Heart Health Study
(31). SDE = Sleep-disturbed breathing.




Journal or Clinical
Sleep Medicine

The Scoring of Respiratory Events in Sleep Reliability and Validity

Susan Redline, M.D, M.PH."; Rohit Budhiraja, M.D %, Vishesh Kapur, M.D., MPH?, C ~Marcus, M.B., B.Ch*; Jason H. Mateika, Ph.D *; Reena Mehra, M.D.,
M.S % Sari 1rnF|nhu sarthy. M.D7; Virend K. Somers, M.D %, Kingman P. Hl 1'13. Sulit, M.D*; David Gozal, M.D %; Mernll 5. Wise, M.D.""; and Stuart
F.Qua

H oxeon Tou AHI pe deikTeC nuepnolac unvnAiag

(epwTnuaToAoyia N MSLT) eival pikpn Kai oTIC
NEPICTOTEPEC NEPINTWOEIC UN a&ionioTn meavov Aoyw
TwV NoAAanAwv diapopwv oTn peBodoAoyia Twv
UNApYoUoWV LEAETWV

J Clin Seep Med 2007:3(2);169-200




H xaunAn diayvwaoTikn a&ia Tou AHI otnv nuepnoia unvnAia
(dedopeva Tnc Sleep Heart Health Study)

RELATION OF SLEEPINESS TO RESPIRATORY DISTURBANCE INDEX

M EFA/\OZ API@MOZ RDI<5 b5=RDI<15 15=RDI<30 RDI=30
ZYMMETEXONTQN SU‘_t.gifEu:tS. n _ ) ..EI!;.JB,. 5._31 . .2‘!1 . ] .1'?5#1

3 5Core, mean E.SD!' 1.2(43) 7.8(4.4) 8.3 (4.6) 9.3 (4.9)
886 avopec kal 938 yuvaikeg : ! 9

98

o aviations: ESS = Epworth Sleepiness Scale; RDI = respiratory distur-
I:un |r|:je: du‘rnmda the number ui apneas plus hypopneas per hour of sleep.

A/\/\A * p < 0.001 for difference between groups.

Mn napakoAouBoUPEVEC
KAT'0IKOV JEAETEC

Xprjon Jovov Bepuikou TUNou
QVIXVEUTN

Sleepiness
{mean Epworth Score)

Gottlieb DJ et al. Relation of Sleepiness to Never-snorers  Unknown Snorers
Respiratory Disturbance Index The Sleep Heart Snoring Status
Health StUd)AJ RCCM 1999 Subjects with RDI <5
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Mati 0 AHI dev EexwpIOe TOUC «VUOTAYUEVOUC» ;;

v NI0TI n unvnAia ennpeadetal kai ano aAAouc
napayovTec (d1aTapaxec VUKTEPIVNG OEUYOvVwOonC,
LIKpOapuUNVIOEIC, OIaTAPAXEC HAKPOAPXITEKTOVIKNG
unvou, RERAS)

v NIOTI nepav ano Tnv Baputnta Tou ZAY undpyel Kal
VEVETIKN NPodIabeon

v Ni0TI 0 AHI dev npoodiopioTNKE OwWOTA




AHI ka1 nuepnoia unvnAia

E— : o Demographic characteristics of obstructive sleep
Polysomnographic findings in obstructive sleep apnoea syndrome patients with and without
apnoea syndrome patients with and without excessive daytime sleepiness (EDS)

excessive daytime sleepiness (EDS)
EDS No EDS p-value

No EDS p-value
Subjects n

Age yrs
Subjects n 23 7 BMI kg-m™
TST min 4 iy 370463 : Awake 53,0 %
N " ESS score
MSLT score min

Wy
4

3]
78]
== |

m

8

H H M

NS
=0.0001
=<0.0001

=i
= 4y = IR

Sleep latency min
Sleep efficiency %

BNcke e = Data are presented as mean +5D, unless otherwise slated. Ns: nonsignificant
Arousal index G5+ 0+ : BMI: Body mass index; Sa,0.: arterial oxygen saturation; ESS: Epworth
Respiratory arousals n R+ 57 4 : Sleepiness Scale; MSLT: multiple sleep latency test

AHI events-h™'

PLMI events-h™’ 341
Sleep %
Phase 1/2

Phase 3/4 6+8

REM 3+6
Nocturnal Sa, 0, %

Minimum 694+12 O+ 0.002

Mean 87+ 6 00 + ¢ 0.01

Dala are pruw%rutuit.: as mean-+so, unless Ullu_-*r-:.-'igu .L-;tule.u TST ijJtL':I. !:i|-l-_'t'[_'.l O_ Medlano et al_ Day'“me Sleep|ness and
time; Ns: nonsignificant; ARL: apnoea-hypopnoea index; PLMI: periodic limb P0|ysomn0graph|c Varlables |n Sleep apnoe
patients Eur Respir J 2007; 30: 110-113

movemnent index, REM: rapid eye movement; 5a0,. arterial oxygen saluration




>AY kal Tpoxaid

TABLE 2. Association of SDB and 5-year MVA history estimated by adjusted OR, 95% CI; Sleep Cohort Study, n =
913

Any MVA in 5 years Mulitple MVA in § years

Women OR Men OR Total OR Women OR Men OR Total OR
SDB category (95% CI) (95% CID) (95% CI) (95% CI) (95% CI) (95% CI)

No SDB (Reference category)
Habitual snorer, 09 34 I .50 33 22 \ 2.9

05.16) . (18,69 _______ (10,24) _______ (0.9, 12.0) 07,70 ________ (1.0,86)._______
AHI 5-15 0.8 42 1.9 4.5 1.8 3l

(0.3,2.0) (1.6, 11.3) (0.9, 3.8) (0.8, 25.0) (0.2, 14.0) (0.8, 12.7)
AHI > 15 0.6 34 1.6 24 11.9% 1.3
(0.2,2.5) (1.4, 8.0) (0.8, 3.1) (0.2, 25.0) (1.1, >25) (1.8, >25)

SDB, sleep-disordered breathing; MVA, motor vehicle accident; OR, odds ratio; CI, confidence interval; AHI, apnea-plus-hypopnea index.

¢ Gender specific OR adjusted for age and miles driven per year; OR for total sample adjusted for age, miles driven per year, and gender.
b
p = 0.05.

Odds ratios did not increase with SDB severity, and there were no associations for women.

Young T. et Sleep-disordered breathing and motor vehicle accidents in a population-based sample of employed adults.
Sleep. 1997




Peppard PE, Young T, et al. Prospective study of the association
between sleep-disordered breathing and hypertension.
N Engl J Med2000;342:1378-84.

Odds ratio for

hypertension

according to
AHI

B adjusted for baseline
hypertension status

Wisconsin Sleep Cohort Study
N = 893 aobeveic pe napakoAoubnon 4-8 sTwv




 —
Adjusted Odds Ratio (OR) and 95% Confidence Intervals (Cls) of Hypertension by Sleep-
Disordered Breathing Measures, Sleep Heart Health Study, 1995-1998%*,

Table 4. Adjusted Odds Ratio (OR) and 95% Confidence Intervals (Cls) of Hypertension by Sleep-Disordered Breathing Measures,
Sleep Heart Health Study, 1995-1998"

OR Adjusted for Demographicstt

BMI, Neck,
Adjusted BMI, Neck, Waist-to-Hip Ratio,
No. of for Demographicst BMI Waist-to-Hip Ratio Alcohol Use, Smoking
Variables Subjects OR (95% Cl) OR (95% ClI) OR (95% CI) OR (95% CI)
pnea-hypopnea index per houi
215 1691 1.00 1.00 1.00 1.00
1.5-49 1.07 (0.91-1.26)
5-14.9 1.20 (1.01-1.42)

1.37 (1.03-1.83)

- the somewhat arbitrary

1.00

AHI definition (highly dependent| ::oxi2

== | Potential problems derived from | =i

1.12 (0.90-1.39)
LEdrend)

on the definition used for
7555 hypopnea identification)

- were addressed by using

- | @lternative definitions of SDB In

Snoring

£ addition to AHI T

Unknown 1.26 (1.08-1.46)

tFor definition apnea-hypopnea index, see Table 1. Hypertension is defined as resting blood pressure of at least 140/90 mm Hg or use of antihypertensive medication. BMI indi-
cates body mass index.
i for age (continuous variable), sex, and ethnicity.
TModels include demographics and variables listed in column headings.
SFor arousal analysis, the number of subjects were 5112, The remaining observations were excluded because of unreliable sleep staging data
hne mav o

Nieto, F. J. et al. JAMA 2000;283:1829-1836




Sleep-disordered Breathing and Cardiovascular Disease
Cross-sectional Results of the Sleep Heart Health Study

EYAL SHAHAR, CORALYN W. WHITNEY, SUSAN REDLINE, ELISA T. LEE, ANNE B. NEWMAN, F. JAVIER NIETO,
GEORGE T. O'CONNOR, LORI L. BOLAND, JOSEPH E. SCHWARTZ, and JONATHAN M. SAMET for the Sleep
Heart Health Study Research Group
The adjusted relative odds from multivariable models are
compatible with modest to moderate effects of sleep-disor-
dered breathing on CVD manifestations within a range of the

--------------------------- AR SN NI NN NN NN NN NN NN NN NN NN NN NN NS ENEE NN EEEEE NN EEEENNEEEEE NN NEEENNEEFNEEEEEEEEEEEE

of this magnitude are not uncommon in the general popula-
tion but, for most individuals, remain unrecognized (21). If the

Logodds (CVD) D
Logodds (CHD) @@

Log odds (Heart Failure) OO
Logodds (Stroke) O

Am J Respir Crit Care Med 2001




ORIGINAL ARTICLE

Proportion of Total Sudden Deaths
from Cardiac Causes (%)

Dayv—Night Pattern of Sudden Death
in Obstructive Sleep Apnea

. Gami, M. D., Daniel E. Howard, B.S., Eric ). Olson, M.D.,

and Virend K. Scomers, M.D., Ph.D

L] ©5A [ NeQ3A [ General population

P<=0.001 P=0.001
1 —

P=0.01 P=0.04 P=0.02
[ (— I

46

< Midnight-" 6am.- Noon-
. 55%am. 11:59 a.m. 5:50 p.m.

Time of Day

Gami et al. NEIM
2005:352:1206-14



“Don’t ever go to sleep. Too many people die there.”

Mark Twain
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FIGURE 3 Thirty-second polysomnographic recording of a patient in sinus rhythm who converts
to atrial fibrillation after a prolonged obstructive apnea accompanied by severe oxygen desatura-
tion. Note: C3, left central electrode; O2, right occipital electrode; A1 and A2, left and right auricular
(reference) electrodes. Abbreviations: EKG, electrocardiogram; Sa0,, arterial oxyhemoglobin
saturation.

Douglas Bradley. Cardiac Arrhythmias p.294-313 in Obstructive Sleep Apnea
Informa Healthcare USA 2007




JCSM
Journal of Clinical
Sleep Medicine

PRO/CON DEBATE

Mild Obstructive Sleep Apnea Syndrome Should be Treated

Lee K. Brown, MD.

Table 1—Compliance with positive airway pressure treatment in mild to moderate OSA.

Reference number N AHI Follow-up Time  Compliance, hours/night Compliance, Other Metric
41 21675 3 weeks 49 62% of nights with >4 hours
(0-3.4)°
0313 3 months 3.6£0.3 43% with >4 hours use for 70% of nights
129£63 8 weeks 353+2.1%
31£26° 2 months 49+£24
20£6° 6 months 4822 64% with >4 hours use/might

Journal of Clinical Sleep Medicine, 2007
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Regularly Occurring Periods of Eye
Motility, and Concomitant Phenomena,

During Sleep!

Eugene Aserinsky? and Nathaniel Kleitman

Department of Physiology, University of Chicago,
Chicago, Illinois

Manuseript received April 8, 1933.




