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L'alterazione deibioritmipredice la morte
(TranahGJetal JAGS 2010;58:282)
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Estimation of the global prevalence and burden of




SR2EHL . Respiratory effort—related arousal (RERA)

is an event characterized by increasing
respiratory effort for 10 seconds or longer nsitoria

leading to an arousal from sleep but one that
does not fulfill the criteria for a hypopnea or
apnea.




AMERICAN ACADEMY OF SLEEr Mepiane

Hypopnoea criteria

1999 guideline  =50% decrease in flow OR a clear reduction in flow that
does not reach =50% AND is associated with either an
oxygen desaturation of =3% or an arousal

2007 guideline  =30% decrease in flow from baseline with an associated
oxygen desaturation of =4%

2012 guideline  =30% decrease in flow from baseline with an associated
oxygen desaturation of =3% OR an associated arousal

Table 1: Differences in hypopnea scoring rules between American
Academy of Sleep Medicine guidelines**
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Figure 1: Estimated prevalence of obstructive sleep apnoea based on different scoring rules
AASM=American Academy of Sleep Medicine. AHI=apnoea-hypopnoea index.
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Obstructive sleep apnea (OSA): The more common of the
two forms of apnea, it is caused by a blockage of the airway,
usually when the soft tissue in the back of the throat

collapses during sleep.
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Central sleep apnea (CSA): Unlike OSA, the airway is not

blocked, but the brain fails to signal the muscles to breathe due
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Mixed apnea is an apnea that begins as a central apnea
and ends as an obstructive apnea

———— ———— e ———— e —— e - -*'W\-.

Comparison of a central apnea (box) and obstructive apnea (circle).



AASM guidelines for
performance of PSG

Sleep stages are recorded via an

EEG, electrooculogram, and chin electromyogram
(EMG).

Heart rhythm is monitored with a single-lead ECG.

Leg movements are recorded via an anterior tibialis
EMG.

Breathing is monitored, including airflow at the nose
and mouth (using both a thermal sensors and a nasal
pressure transducer), effort (using inductance
plethysmography), and oxygen saturation.

The breathing pattern is analyzed for the presence of
apneas and hypopneas dr Fortunato Arenga

1000 x 775




3 levels of portable monitors are

(a) level 2, a portable monitor with the same
parameters as a full attended PSG (includes EEG)

(b) level 3, with at least 4 channels, including
flow, effort, oximetry and heart rate

(c) level 4, with fewer than 4 channels, often
oximetry with flow or oximetry alone.

level 3 monitors are best used to confirm the
diagnosis of OSA




Epworth Sleepiness Scale (ESS)
guestionnaire

In contrast to just feeling tired, how likely are
you to doze off or fall asleep in the following
situations? :

0 =Would never doz

1 = Slight chance of |
2=Moderate chance. *® ESS score of 12 is associated with a greater

3 = High chance of d propensity to fall asleep on the Multiple Sleep (i.e. a theater or a
Latency Test (MSLT)

* ESS is useful for evaluating responses to

hour without break

treatment; the ESS score should decrease with rnoon when
effective treatment. a
hout alcohol

IN a car, wnie stopping ror a rew minutes in traffic



Diagnostic criteria for OSA

sr of

* Individualsmust fulfill criterion A or B, plus criterionC .

to be diagnosed with OSAS:

* A. Excessive daytime sleepiness that is not explained by
other factors

* B. Two or more of the following that are not explained -

by other factors: atlng
-Choking or gasping during sleep
-Recurrent awakenings from sleep
-Unrefreshing sleep
-Daytime fatigue
- Impaired concentration

_—~ 1 A AN

* C. Overnight monitoring demonstrates 5 to 10
or more obstructed breathing events per hour
during sleep

or
15-30 Moderate - greater than 30 events per 6 hours of sleep.

>30 Severe S| « These events may include any combination of

obstructive apnea, hypopnea, or respiratory
effort—related arousals.




Sleep Disordered Breathing and Mortality: Eighteen-Year Follow-up of the
Wisconsin Sleep Cohort
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Figure 1— Green line indicates the survival distribution for par-

ticipants with moderate-severe sleep apnea (FDI =15), the Red

line those with mild sleep apnea (RDI 5-14) and the Black lne

those with no sleep apnea (BDI <5). Cicles indicate censored ob-
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Choking, snoring,
gasping during
sleep




SLEEP APNEA SYSMPTOMS

Depression Moody Fatigue Nocturia

Insomnia




SLEEP APNEA SYSMPTOMS

Snoring Dry Mouth Threat Morning Headache

Attention Deficit




E per Paesi senza studi?

* Si e preso in considerazione il paese confinante con studi confrontandoli
per
* Eta,

* Razza,

Algoritmo

e Sesso (laddove mancanti 1:1)
 BMI



uUsa
AHI =5 events per h: 54 million
AHI =15 events per h: 24 million

France

AHI =5 events per h: 24 million
AHI =15 events per h: 12 million

Germamy
AHI =5 events per h: 26 million
AHI =15 events per h: 14 million
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Russia
AHI =5 events per h: 40 million
AHI =15 events per h: 20 million
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Migeria

AHI =5 events per h: 31 million

Pakistan
AHI =5 events per h: 42 million

AHI =215 events per h: 12 million AHI =15 events per h: 17 million

India
AHI =5 events per h: 52 million

AHI =15 events per h: 29 million

igure 2: Top ten countries with the highest estimated number of individuals with obstructive sleep apnoea based on the American Academy of Sleep

edicine 2012 criteria™
Hl=apnoea-hypopnoea index.
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India
Indonesia
Iran

Irag
Ireland

Israel

Jordan
Kazakhstan
Kenya
Kiribati
Kuwait

Kyrgyzstan

Population aged

30-69 years
534 676709
114 334042

36179787
10771896

33020571
/0/50

67 496374
2636480
7774654
13024588
38538
2012453
2226975

AHI =5 events per h

51556 642 (9-6%)
21020883 (18-4%)
15136458 (41-8%)
2734061 (25:4%)
599525 (24-5%)

348 255 (24-5%

22092507 (32-7%)
751598 (28-5%)
3779915 (48-6%)
4838661 (37-2%)
12573 (32-6%)
377748 (18-8%)
1170950 (52-6%)

AHI =15 events per h

28831856 (5-4%)

7940317 (6:9%)

7739991 (21-4%)

1303288 (12-1%)
117 487 (4-8%)

3959253 (12:0%)
YLEIRVERY
9435205 (14-0%)

413338 (157%)
1862950 (24-0%)
1863 525 (14-3%)

5486 (14-2%)
146 612 (7:3%)
590255{2&5%}




Tabella 1 Prevalenza (%) di apnee ostruttive notturne al 2013 nella popolazione attiva del campione dei 700
medici Health Search. Distribuzione per genere, eta e BMI

. Le OSAS interessacirca il 4-6% della popolazione
Maschi 6351 1,4
adulta
Femmine

_-_ Prevalenza di apnee ostruttive notturne e percorsi

- diagnostico - strumentalinella popolazionein carico

25-34 298 0,2 alla Medicina Generale Italiana
35-44 865 0,5

45-54 1804 1,1

1,7

1,8

0,9
L D

SOTTOPESOD 33 0,2

NORMOPESO 1025 0,5

SOVRAPPESO 2345 1,4

OBESITA' CLASSE 1 1893 2,7

OBESITA' CLASSE 11 877 4,6
OBESITA' CLASSE 111 ' Femmine

e —

B Senzarichiesta di accertamento

B Con richeest a di & certamento

585

Pazienti con apnee ostruttive




L’epidemia sommersa

* 1.800.000 Italiani affetti dalla patologia
conclamata e almeno altrettanti da apnee
senza sonnolenza diurna evidente, sufficienti

tuttavia a rappresentare un rischio per la
salute e, in parte, alla guida.







La diagnhosi nelle donne e sottostimata perché?

* Le donne tendono piu degli uomini a lamentarsi di:

e Stanchezza, insonnia, mal di testa mattutino, perdita di energia,
disturbi dell’'umore, incubi notturni e questo porta a una diagnosi in
tarda eta o solo in presenza di un BMI alto rispetto ai maschi .

* Kapsimalis F Kryger MH. Gender and obstructive sleep apnea syndrome, part 1: clinical features. Sleep 2002; 25:
* 412-419.

Sforza E, Chouchou F, Collet P, et al. Sex differences in obstructive sleep apnoea in an elderly French population.
* EurRespir]) 2011; 37: 1137-1143.
* Levartovsky A, Dafna E, Zigel Y, et al. Breathing and snoring sound characteristics during sleep in adults. J Clin

* Sleep Med 2016; 12: 375—-384.



Sex Differences in Obstructive Sleep Apnoea

* The ESS does not correlate well with objective measures of daytime sleepiness .

* Maria R. Bonsignore , Tarja Saaresranta and Renata L. Riha.

» Sensitivity and specificity of the multiple sleep latency test (MSLT), the maintenance of wakefulness test and the Epworth
sleepiness scale: failure of the MSLT as a gold standard. J Sleep Res 2000; 9: 5-11



Rispetto ai maschi:

* Pu basso AHI, episodi di apnea piu brevi.
* Quindi hanno un corredo sintomatologico con valori piu bassi di AHI

* Un trattamento con CPAP nelle donne con basso AHI porta ha un
miglioramento della sonnolenza durante la guida.

Svensson M, Franklin KA, Theorell-Hagloéw J, et al. Daytime sleepiness relates to snoringindependent of the
e apnea-hypopneaindexin women from the general population. Chest 2008; 134: 919-924.
McNicholas WT, Bonsignore MR, Lévy P, et al. Mild obstructive sleep apnoea:clinical relevance and approaches

* tomanagement. Lancet Respir Med 2016; 4: 826—-834
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Table 1. Mechanism of action of sleep disturbance-related hormones in promoting obesity.

Hormones Sleep disturbance - related changes Mechanism of action

Cortisol High cortisol levels causes overeating, impairs glu-
cose homeostasis, insulin-resistance, and increases
visceral fat accrual

Ghrelin High ghelin levels increase calorie intake, mostly
sweet foods

Leptin Sleep disturbance has been associated to leptin-

Endocannabinoid System

Melatonin

resistance and consequent increased leptin levels
which results in increased hunger.

2-arachidonoylglycerol (one of the most abundant

ligand of endocannabinoid receptors) rhythm is

amplified and the peak is delayed and extended,

increasing hunger

Decreased levels of melatonin causes weight gain,
chronic inflammation and increased oxidative
stress, thus blunting glucose metabolism.

dr Fortunato Arenga



llrapporto Eta-OSA

(EdwardsBA etal. Semin Respir CritCare Med.2010;31:618)

Potential Upper Pharyngeal
Lung > Loop gain B Arousal «-+ | airway (UA) e-» dilator
contributors volume (LG) Threshold P oot Espnyel
‘
1 fat deposition
T muscle bulk
Potential T TLC t1LG? | threshoid modla‘ngf:ooptm | muscle recruitment
aging effects | tethering effect on UA sensitivity
\ i Airway length

Autonomic dysregulation Endothelial
Intermediate effects MASRBON (ie. altered SNA activity  dysfunction Inflammation and
Long-term Metabolic disorders Mortality and morbidity Cardiovascular Neurocognitive

consequences consequences dysfunction
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Le stigmate classiche dellOSA spesso mancano

nell’anziano...
(EndeshawYW.JAGS 2006; 54:1740)

Table 2. Traditional Risk Factors of Obst

TCP Apnca Accorme HEtTVT SIeep APTTaSLgus

Characteristic AHI <15 (n=67) P-value

Age, mean + SD 77.316.1 76.9+74 74
Snoring, n (%) (N =89)

<11time a week 16 (26) 5(19)

>1 limes a week 9(14) T (27) 25
Don't know, n (%) 38 (60) 14 (54)
Told to be snoring, % 4 56 22
Body mass index, kg/m?, mean + SD 251436 26.7+ 4.6 .08
AHl/hour of sleep 7+4 32+ 16 .001

AHI = apnea-hypopnea index; SD = standard deviation.

dr Fortunato Arenga




...elapresentazionedellOSA puo sfuggire

Table 3. Subjective Sleep Characteristics According to Obstructive Sleep Apnea™ (OSA) Status

Female (n =67) Male (n=27) Total (N =94)

Self-Reported Symptoms OSA - OSA+ OSA - OSA+ OSA - OSA+

roblem falling asleep, % 22 17 17 7 21 11

Time to fall asleep, minutes, mean 27.5+27.1 264 +£199 230+288 2914+324 2684+ 27.2 27.1+28.0

woer of imes you wake "mean £ SD 23+14 25+£13 23105 2813 23+ 1.3 27+13
Praoblem getting back to sleep, % 21 21 0 407 17 31

Do not feel well rested in the morning, % 27 75t 18 39 25 b6*
Number of naps/day, n, mean + SD 0.8 £ 0.6 1.0+ 05 1.1+03 14+09 0.8+ 06 1.2+ 087

Epworth Sleepiness Scale, mean + SD 51+26 92148 f.7+25 f.3+38 56+28 8.3+44
Nocturia frequency per night, n, mean + SD 1.7+ 0.9 21114 114110 21+ .7 1610 2111

¥ Apnea-hypopnea index =15 per hour of sleep.
P< .05, %.01.

dr Fortunato Arenga




L'OSAecausaimportantedinicturia
(EndeshawYWetal. JAGS 2004;52:957)

Table 2. Selected Demographic and Clinical Findings by Sleep-Disordered Breathing Category

A B C
AHI 0-9 AHI 10-24 AHI >25
(n=26) (n=21) (n=11)

Finding Mean + Standard Deviation

Age 76.916.0 79.71+6.9 7/6.517.3
Body mass index, kg/m? 245+ 38 234+ 30 28.0+5.7
Epworth Sleepiness Scale 55+ 3.8 6.6 +24 84+54
Geriatric Depression Scale 18+14 1.8+ 1.8 26+1.9
. | pressure, mmHg 999+ 115 91.9+11.3 106.2 £14.7

Nocturia episodes 1.7+141 1.6+£0.9 26114

* Analysis of variance.

"C>A [P=.040); C>B [P =.008); (Tukey honestly significant difference (HSD)).
*C>B (P =.021); (Tukey HSD).

$5C> A (P=.050); C>B (P=.021); (Tukey HSD).

AHI = Apnea Hypopnea Index.

dr Fortunato Arenga




Sonnoeinvecchiamento
(VazFragosoCAetal. JAGS2007;55:1853)

YOUNG ADULTS
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La Sleep apnea ostruttiva: una
fonte spesso misconosciuta
di problemi cognitivi e
comportamentali nell’anziano




Danno cerebrale daipossiaintermittente

(RowBW: Chapter5in Hypoxia and the Circulation, editedbyR.C. Roachet al.
Springer, New York, 2007)

Intermittent Hypoxia

'

NADPH Oxidase

Apoptosis/
Neuronal Injury




lldannoneuronale einparteirreversibile...
(TononCetal SLEEP 2007;30:305)
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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.




U.S Adult Population

Prevalence OSA (AHI>5)
294 M

Undiagnosed
235 M

. Surgery Lifestyle
Appliances
0.6 M 03 M 59M

T————




Costs Associated with OSA in United States
in 2015

$162.0 B

Annual per patient diagnosis and treatment costs are 67% less than leaving
patients undiagnosed.

Diagnosed/
Treated
5.9 M People,
$12.4B

Undiagnosed/
Untreated,
23.5 M People,
$149.6B

Source: IPrimary research with experts, secondary clinical research, U.S. Census (2014), Peppard "Increased Prevalence of
Sleep-disordered Breathingin Adults." American Journal of Epidemiology (2013), Frost & Sullivan Patient Survey

© American Academy of Sleep Medicine 2016



Undiagnosed

# People with OSA

Comorbidities & Mental Health

Motor Vehicle Accidents
Workplace Accidents

Lost Productivity

Total Costs (SUS Bil)

Costper Person

23,500,000

Cost of Undiagnosed OSA
(SUS Bil)

$30.0

$26.2
$6.5
$86.9

$149.6

$6,336

Diagnosed

Diagnosis, Testing and Follow
Up

Non-surgical Treatment

Surgical Treatment

5,900,000

Cost of Diagnosed OSA
(SUS Bil)

$0.8

$6.2

$5.4




Diagnosing and Treating All 29.4M Americans
with OSA Could Save $100.1 Billion

Today Future
Where 80% of OSA Patients Are Undiagnosed Where No OSA Patients Are Undiagnosed

Total: $162.0B Total: S61.9B
Cost per Person: 55,511 Cost per Person: 52,105




Includes cost of
healthcare services,

Asthma/Breathing Disorders medication, and

lity of life.
quality ot fife
Depression/Anxiety/Mental Health

Includes medical costs,
emergency services,

. Non-Fatal property damage, lost
Commercial o _
Fatal productivity, and monetized

quality adjusted life years
(QALYs) incurred by

. Non-Fatal . .
Non-Commercial company, insurer, victims,

Fatal government and others.
. Includes fatal and non-fatal accidents. Includes
Workplace Accidents . -
medical costs and lost productivity.
. Productivity
Lost Productivity




Diagnosed OSA

Surgical
Treatment

-
Diagnoss

PAP/ BiPAP Machine
PAP Consumables

Oral Appliances

Bariatric Surgery

Nasal Reconstruction/ Polyp Removal
Maxillomandibular/ Genioglossus /Hyoid Advancement
Temperature-controlled RF Tongue Base Reduction

Tonsillectomy/ Adenoidectom
Hypoglossal Nerve Stimulation
Pillar Procedure

Sclerotherapy

Tracheotomy for OSA

UPPP















What type of healthcare provider initially warned you about the What caused you to raise the issue of your risk of sleep apnea
risk of sleep apnea? (n=506) with your healthcare provider? (n=61)

o Excessive Drowsiness 0
6% % “| raised the issue 56%

Poor Quality of Life 349

Work Performance 16%
Friend/ relative has sleep apnea 26%

Snoring/ Disturbing bed partner

15%

Encouragement from bed partner

Automotive Accident
Sleep Specialist Pulmonologist GP/ Internist

Cardiologist B Endocrinologist Neurologist Leam_ed about s_Ieep apneain
Ear Nose Throat (ENT) Other | raised the issue reading/ watching programs

(Percentages under 3% not shown for transparency).



What type of doctor diagnosed you with
sleep apnea? (n=506)

21%

64%

Sleep Specialist
GP/ Internist Cardiologist

B Endocrinologist Neurologist
Ear Nose Throat (ENT) Other

Pulmonologist

(Percentages under 3% not shown for transparency).

Time between initial warning about sleep
apnea risk and diagnosis following a sleep
study (n=506)

20% 14%

H 1 Month
H 3 Months

0 Months
H 2 Months
4 or more months



What treatment did you begin upon diagnosis of What treatment(s) are you using today? (n=506)
sleep apnea?(n=506)

CPAP Oral Appliance
6.3 Hours % 5.6 Hours
(Mean) : (Mean)

CPAP Oral Appliance

92%

7.4 years (Mean) 3.7 years (Mean)

9% 10%
260 2%

B CPAP (or PAP/AutoPAP/BIPAP) B Oral Appliances Surgery (within the year)
B Surgery for weight loss (within the year) “ Non-Surgical Weight Loss Change for sleep positioning
I Other None




Hours fully awake, productive and Days absent from work due to illness,

contributing at your job: disability, medical visits or feeling too
Before Treatment tired to work?

Before Treatment

+1.2Hrsof | 8, § 4. | 40% fewer
Productivity | . absences

Base: n=354



Q15. What is the maximum amount you would be willing to pay out of your own pocket each month to treat your sleep apnea?

37% are not
willing to

pay Mean: $51 per month or $612
per year

$10 $15 $20 $25 $30 $40 S50 $75 $100 $150 $200 $300

When you consider how much money you have spent treating your sleep apnea, do you feel like that investment was worth the benefits you received?

Base: (n=506)



OSA Treatment Has a Major Impact on Comorbidities

After one year, patients surveyed state OSA treatment delivers...

Hypertension °*41% report blood pressureimprovement
ﬂ *17% report decreasein medication usage

Diabetes *31% report improved HbA1lc
*14x increase in “good quality” sleep

Asthma & *54% report improved respiratory function
Breathing *70% increase in patients reporting symptoms as mild

Conditions *8x increasein “good quality” sleep
-

© American Academy of Sleep Medicine 2016



OSA Treatment Has a Major Impact on Comorbidities

After one year, patients surveyed state OSA treatment delivers...

Z Insomnia *7x increasein good quality sleep

Zz * Decline from 54% to 1% reporting “very bad” quality sleep
Depression, *12x increase in “good quality” sleep

‘g Anxiety and *4x reduction in reported life threatening mental health

Mental Health condition :
*49% report improved mental health

*56% report reduced heart disease risk
Heart Disease °3X decreasein self-reported life-threateningheart disease
* Decline from 50% to 3% reporting “very bad” quality sleep
* Increase from 0% to 26% reporting “very good” quality sleep

© American Academy of Sleep Medicine 2016



Home
Decrease indirect medical costs and co-pays:

3% of OSA patients with hypertension able to stop and another 17% decrease medication
Diabetics with treated OSA report nearly half (2.8 vs. 1.5) the annual hospital visits

Reducing use of depressives and stimulants to manage symptoms:
31% fewer alcoholic drinks = $187.20 savings per year ($4 per drink)
62% fewer cigarettes = $197.70 savings per year ($0.28 per cigarette)

21% fewer sleeping pills = $31.20 savings per year (S2 per pill)

Reducing cost of auto accidents and higher insurance premiums

Workplace

1.8 days fewer workplace absences per year = $363.46 new earnings per year for hourly
workers

1.2 hours of increased productivity per day = Equivalent to $4,274.25 more value per

employee and contributing to promotions, bonuses, and greater job stability for
patients






