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DarInlclomn

Syndrome d’apnée

Syndrome
du sommeil

meétabolique (3/5)

Hypersomnolence diurne
Au moins deux des
symptomes suivants
Sommeil non récupérateur
Eveils multiples
Etouffements nocturnes
Fatigue
Troubles de la concentration
> 5 événements
obstructifs/h de sommeil
en PSMG ou PV

Obésitée abdominale

Tour de taille > 88 cm
(80cm) femme

Tour de taille > 102 cm
(94cm) homme

TG=> 1,5g/L
HTA = 130/85 mmHg

HDL-C < 0,4g/ homme
>0,5g/L femme

Glycémie > 1,1g/L



SAS &t syndrome métabollgue

Une épidémiologie croisee
Un risque cardiovasculaire accru

Lien de causalité probable entre le SAS et

les differentes composantes du SM
des données cliniques

des données thérapeutiques

des données physiopathologiques

Implications en pratique clinique
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* 5615 sujets de 45 a 98 ans
* 18% de SAS si IAH> 15/h

Poids Surcharge Obésité Obésité  Obésité
norma pondérale modérée severe morbide

IMC <25 25-30 30-35 35-  >40
SAS (%) 12 17 32 38 42

Young T et al Arch Int Med, 2002



Prévalence du Syndrome Métabolique en France
(defini par les criteres de NCEP)

26.9 % 21.4 %

o
LILLE

26.4 % STRASBOURG®,/ 19.9 %

« Comparables
Hommes 23.5 %

Femmes 17.9 % il
OMS/EGIR
1783% & 124 %
Hommes Femmes

Résultats en pourcentage pour des sujets agés de 35a64 ans
2007




% Surviving

100% 1

90% 1

3
*

70% 1

60% 1

50%

- AHI <5

“ AHI 515

AHI 15-30

AHI 230

10 15 20
Years of follow-up

Table 6—Mortality Risk* With Untreated Sleep-Disordered
Breathing (n = 1396)**

Baseline AHI All-cause Cardiovascular
category mortality mortality
Hazard Ratio Hazard Ratio
(95% CI) (95% C1)
None: 0-<35 Reference Reference
Mild: 5-<15 14(0.7.2.6) 1.3(04.4.1)
Moderate: 15 - < 30 1.7(0.7.4.1) 1.5(03,7.3)
Severe: =30 38(1.6.9.0) 52(14,19.2)
P trend = 0.004 P-trend = 0.03

*Hazard ratios adjusted for age, age’. sex. body mass index. and
body mass index’

**126 persons who reported usual use of continuous positive air
pressure (CPAP) = 4 mights per week were excluded from sample
AHI denotes number of apnea and hypopnea events per hour of
sleep, CI denotes confidence interval

Young T et al, Sleep, 2008




Etudes prospectives
juillet 1998 a Aout 2004

Ford F et al, Diabetes Care, 2005
—




Table 2—Metabolic Characteristics of Patients With and Without OSAS*

Characteristics

OSAS (n = 42)

Non-OSAS (n = 52)

Systolic BP. mm Hg

Diastolic BP, mm Hg

Subjects with high BP

Serum triglveerides (range), mg/dLi

Serum TC, mg/dlL.

Serum HDL-C, mg/dL

Subjects with dyslipidemia

FPG, mg/dL

Subjects with hyperglveemia

HOMA-R

Subjects with at least two of the following:
hypertension, hyperglveemia, and dyslipidemia

131 =3
1.9
1942 (45.2)

126 (35-271)
1823
50 =2
20v42 (47.6)
111 =6
14/42 (33.3)
37204
S/42 (19.40)

125+ 1
TT=x1
§52(154)

117 (40-244)
159 = 4
5+2
1352 (25.0)
93 +3
552 (96)
25*x02
252 (3.5%)

tData are presented as median (range).

*Data are presented as mean = SE or NoJtotal (%) unless otherwise indicated. See Table 1 for expansion of abbreviation.

Kono M et al, Chest, 2007




Table 3 The association of chstructive sleep 2pnoea with components of the metabelic syndrome
Dependest variable [} Coefiicient (95% CI) p

Systolic blood pressure (mmig)
For =700, p < 0.0001. Adj R 265, SE estimate =137 6.8 408, 129) 0.0081

Diatolic Blood pressure (mmkig)
Fo =375, p= 00021, Ad)R® 145, S€ estimate -8.42 4305,8.0) 0.0057

Mean arterial blood pressure (mmbdg)
Fon =622, p < 0.0001. Ad)R® 23, SE estimate =8.92 5.1(1.2,9.1) 0.018

| ¢ e Fasting glucose (mevol/l)
For =155, p = 01691, AdJR® 3%, SE estimate - 0.6 0.1 (-0.1,03) 0.525%
) fols

Fasting insuth (pmeUl)*

Fos = .68, p < 0.0001. AdjR° 25%, SE extimate - 0.61 1.5(1.1,1.9) 0.0y
sortant
Fess =536, p < 00001, AdJR® 20%, SE estimate - 201 0.8 (0.1, 1.7) 0.0763

‘ Ies Chelesteral {mmelt)
Foss = 3.4, p = 0.0075. AdJR° 125, SE extimate - 0.5 0302, 0.7) 0.2018
Trighycenide (mmol/1f
ents sty v AT TR G .
HOL (memol/1)
- nt umn SAS Fuss =526, p < 0.0001. A 2%, € estinate 0.7 02(03,-01) 00006
LOL {mmol/l)
Fo = 189, p = 0.0905. Adj R® 5%, SE estimate - 0.89 0.3-0.1,0.7) 0.0851
Chelesterol:HOL
hommes avec SAS Fesy = 465, p = 0.0004. Ad)R® 185, SE estimate - 1.16 1.1 05, 1.6) 0.0001
: A Netabolic syedrome (nf
SUJetS COﬂtFOle Hosmer and Lemeshow tegt, p ~ 06789 9.1(06,31.0) <0001

Coughlin et al, European Heart Journal,
. 2004 )




Table 2 Clinical identification of the metabolic syndrome.
(%) Fulfilling metabolic criteria

Metabolic parameters AHl <5 AHI =5 Odds ratio (Cl)
(n = 160) (n=95)

Waist circumference 60 (38) 63 (66) 3.3 (1.9-5.6)
Systolic blood pressure 56 (35) 53 (56) 2.41(1.43-4.08)

Diastolic blood pressure 34 (1) 42 (44) 3.0 (1.72-5.25)
HDL-cholesterol 72 (45) 60 (63) 2.1 (1.25-3.53)
Tﬁglyoerides 40 (25) 42 (44) 2.4 (1.39-4.08)

15 (9) 22 (23) 2.9 (1.43-5.95)
| Metabolic syndrome (Any 3 risk factors or more) 33 (21) 55 (58) 5.3 (3.03-9.26)
Number of subjects (% in the group).
By the Chi-square test.

Table 3  Association of OSA and the metabolic syndrome (stratified by AHI).
AHI <5 5-14.9 15-29.9 =30

Number of subjects 160 48 27 20
Metabolic syndrome, number (%) 33 (21) 26 (54) 15 (56) 14 (70)

Number of subjects (% in the group).
By analysis of variance,

LAM JC et al, Respir Med, 2006
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Abdominal
obesity

Opie L, Circulation 2007
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Assoclzdlon Ind&vandanis du SAS 2
ERrEsistance a 'insuline

* 150 sujets non diabétiques, IMC
=30

* HGPO : Glycémie de la 2eme heure
<2g/L

gRSMG——— e

Adjusted Odds Ratio (95% Confidence Interval)

0 Fasting
200 Predictor Variable Model 1* dndm 2
AHI = S,tun(s h 2.15(1.05-4.38) 1. 37(0 61 30':‘)
160 BMI, k(;xll\" 1.20 (1.04-1.38) 1.15 (1.00-1.33)
Percent body fat, % 1.00(0.92-1.09) 1.02 (0.94-1.12)
120 ASJ;,:,:"\.- 11.99(1.11-3.56)

I * Model 1 includes AHI, body mass index (BMI), and percent body fat
' Model 2 includes AHI, body mass index (BMI), percent body fat, and oxyhemoglo-
bin desaturation -f_\Sd,r, ).
- aad ' Odds ratio for a 4% change in ..\Sd;;‘.
n+ - v — ]

AHI <58 AHL:S-19 AHE:20-39  AHIZ> 40

E

Insulin Levels (uU/ml)

s
(=

Punjabi NM, Am J Respir Crit Care Med,
2002




101

%307

B Non-0SA, non-
obese (n= 57)

0 Non-0SA, obese
(n=37)

B 0SA, non-obese
(n=6)

B 0SA, cbese
(n=16)

obesite al
: un risque ac

(a)

o %309 @ Non-0SA, WHR <10
(n=36)

& Non-OSA, WHR 210
(n=58)

B OSA, WHR <10
(n=3)

BOSA, WHR> 1.0
(n=19)

30+

204

(n=150)

(Elmasry et al, J Intern Med 2001)
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=ifat ol traltement du SAS sUf Jas
c

ornDoszINtas du S

Un effet positif demontré sur la pression
artérielle

Un effet moindre sur les composantes
meétaboliques

Des données contradictoires sur la
résistance a l'insuline

14
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EiTtet de la PPC sur le SM

180503185 00043 0s
PN OERS Jourmab Ly 2007

Cardiovascular and metabolic effects of
CPAP in obese males with OSA

S.R. Coughlin, L. Mawdsley, JA. Mugarza, J.P.H. Wilding and P.M.A. Calveriey
Sujets Intervention Evaluation
n= 34 6 sem PPC - Glycémie a jeun, insulinémie

(non diabétiques)
- AHI 39.7 + 13.8
- BMI 36.1 + 7.6

vs Placebo appareil | - HOMA

(cross-over)

- Syndrome métabolique

Coughlin SR et al. Eur Respir J 2007
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Placebo Difference (95% Cl) p-value

Subjects n 34
ESS 9.4+09
BP mmHg

Systolic 135.742.0

Diastolic 86.8+0.15
Mean arterial  103.1+41.5

BRS 55405
ms-mmHg™”

Fasting glucose 4.7+0.1
mmol-L"'

Fasting insulin  155+16
pmol-L"’

HOMA IR 33+04

34
125409  -3.1 (-45--17)

1424 +24 6.7 (-10.1- -3.3)
91.7+16 -4.9 (-8.0--1.8)
108.6+1.7 -5.5 (-8.2--2.8)
45404 1.0 (-0.1-2.2)

48+01 -0.1 (-0.3-0.03)

18.142.0 2.6 (-5.9-0.8)

39+0.5 0.6 (-1.3-0.1)

Coughlin SR et al.. Eur Respir J 2007
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A

Mean = SD Range

33.9. 497 28-76

323 £ 4.7 26-44

1.2 £ 5.7 3-24
43 = 21 16-90
4£25 9-113

&

Insulin resistance (HOMA-IR)

SS Epworth Sleepiness Scale, AHI apnea-hypopnea index, ODJ
xyhemoglobin desaturation index

n

Cuhadaroglu C et al, Lung 2009

—
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lycémique
inique

Difference of IS after 3 months of CPAP and 1S 31 baseline

30 40

body mass index (kg/m®)

Harsch et al AJCCRM 2004

—
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L'améliora

la sensibilité
suggere un im
majeur sur |‘acti
sympathique
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Harsch et al AJCCRM 2004

—
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Ffat de la PPC sur la glycamis

T'ype 2 Diabetes, Glycemic Control, and Continuous
Positive Airway Pressure in Obstructive Sleep Apnea

—

11

Ambika R. Babu, MD; James Herdegen, MD; Leon Fogelfeld, MD; Susan Shott, PhD; Theodore Mazzone, MD
Sujets intervention outcome ¢
n=25 PPC -72h continuous s Iransesiter pod

- type 2 diabetes | pendant 80 + 5 glucose monitoring
- BMI 42.7 + 8.7 days

- AHI 56 + 37 - HbA1c

Arch Intern Med 2005;165:447-452
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6:00 AM 9:00 AM 12:00PM  3:00 PM 6:00 PM 9:00 PM 12:00 AM 3:00 AM
Time

No. of Glucose Values >200 mg/dL

o3 88 8

Babu et al. Arch Intern Med 165: 447-452, 2005
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Table 1 Baseline measurements and changes from baseline in subjects randomised to therapeutic and placebo CPAP

Basehne Change from baseline (A)

Theropeutc CPAP  Plcebo CPAP Therapeutic CPAP  Plocebo CPAP

h=20 n=22 n=19) n=21) 95% Cl between groups  p Value (for A)

Age [yeors) 57.8(10.4) 54.5(9.4)

>4% 500, dips/h 331 (21.6) 39.1 (24 8)

ESS 147 (3.5) 13.6 (3.5) -4.6 (4.5) -2.6(4.9) -7010 -0.9 0.01

MWT (Osler) (min) 21.9(128) 32.010.8) +10.6 (13.9) -4.7 (11.8) +6510+239 0.001

BMI (kg/m?) 3564 (49) 36.8 (4.6) =-0.2 (1.0} -0.2(1.1) -0.6 10 407 10

SAQU 43(1.0) 44109 +0.8 (1.0) +0.03 (1.2 -1.510 +0.04 0.04

Neck size (cm) 452 (2.4) 47.0 (2.6) +0.04 (1.2) -0.056(1.4) =07 10 409 08

Waist © hip ratio 1.0 (0.08) 1.1 10.06) 010.3) 01(0.4) -003 © +0.02 0.5

Impedance 426.4 (91.3) 4049 (39.5) -3.8(28.4) +9.3(31.2 -3261p +64 0.2

Fming glucose (mmol/1) 10.1 (3.6) 10.0 (4.5) +0.3(2.1) -0.2(2.1) -0910 +1.8 0.5

] 85(1.8] BA(19) =0.02(1.5) F0.1(0.7] 0610 +09 0.7

ching phuno insulin (pmol /) 93.3 (52.2) 100.0 (71.5)° +1.301.6) +1.1(1.7) ~0.2 10 +0.09 04

HOMA-%S 79(1.6)” 4.7 (1.7r -1.5(23) -1.1 {8y -0.3 to +0.08 0.2
mﬁm 51438 81779 +.7(1A7T] =5.7 (14.8] =180 +0.3 02

{1/ kg/min

Adiporedin (ug/ml) 37(22r 28(1.5° -1.1(1.2) -1.1 (1.3 =07 to +0.6 0.2

CPAP, continuous positive cirway pressure; So0,, oxygen saturalion; ESS, Epworth sleepiness score; MWT, Mointenonce of Wakefulness test; BMI, body moss index;

SAQU, ShpApmoQudydbklr&x. HbAIc,Mdeobn HOMA, homeostatic model assessment; M/1, quantity of glucose metobolised per urit of

plosma insulin concentration (o measwre of insdin sensiivity).

Data are shown as mean (SD).

*Geometric mean (SD).

There was no significont difference in any of the boseline dato between the groups (p=0.3-0.9) except for MWT (p<0.01) and odiponectn (p=0.05),

West SD, Thorax 2007

v
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TABLE 3

Untreated OSA  After 6 months of Bi.CPAP  Mean difference (95% CI) p-value
therapy

Polysomnography
AHI events-h”' R9L215 22123 307 (:26.8- 346) <0.001
Mean O, saturation 914454 939419 28 (3515 <0001
Maximum O, desaturation 798106 880171 8.1(105-58) <0001
Arousal index 191480 79161 112 (61--163) <0.001
Sleep efficiency 8674113 8634136 0.4 (29--39) 0784
Lipids
Total cholesterol 22351414 20301394 34(36--100) 0351
Triglycerides 175.1 41023 16624 87.77 86 (62- 235 0116
HDL-C 4691158 49611525 27 (49-06) 0013
—TOLT TASIITE WL TEE0-T30 oTST
BMI 316159 314454 09(0.15- 06) 0229

Data &re presented as mean 4 SO unkess othemwise stated. Bi/CPAP: bilevel or continuous positive airway pressure; Cl: confidence ntenval; AHI: apnosa-hypopnoea
index; HDL-C: high-density lpoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol

Borgel J et a, Eur Respir J, 2006
N —
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Relation entre SAS et SM

OBESITE VISCERALE

INSULINO RESISTANCE SYNDROME APNEE
DU SOMMEIL

\4
DIABETE ~— ” RISQUE CARDIO VASCULAIRE

24



Obesity Q—\

1 Exercise/mobility

osAs|_|
M

Hypoxia T Sympathetic activity

v
=

l l 1 l

Insulin resistance  Dyslipidaemia  Hypertension Endothelial dysfunction

! T T I

Alam I et al, Obesity review, 2006




. amm > Troubles du sommeil / Respiration

5

(Punjabi NM et al, J Appl Physiol 2005)
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RoOle endocrine du tissu adipeux
Leptine
Adiponectine
Inflammation et stress oxydant du tissu
adipeux
Role de I'hypoxie intermittente

27



Inflammation
Diabete

Anti
inflammatoire

Anti diabétique
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Serum Leptin (ng/ml)

Pre-CPAP
[:3 Post-CPAP

Ip MS et al, Chest, 2000
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0.6

05

04

0.3°

02"

0.1

0
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%

Obese Control

Mild Moderate to Severe

OSAS

0

1L-6
p<0.0005

p<0.0005
=
NS

B
a
o
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.

-

_'!_ -
ode !

Obese

ontrol Mild Moderate to Severe

OSAS

Yokoe T et al, Circulation, 2003
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Yokoe T et al, Circulation, 2003
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Severe CIH (Fio, Nadir 5%)

IA CIH

n 8 8
Body weight, g

Day 0 242+04 24.2*0.5

Day 7 22.8*0.3% 22.4+0.3%

Day 28 24.7*0.5 22.5*x0.4*t%
Food intake, g/day

Day 7 2.7%0.1 3.3%x0.1%%

Day 28 3.6*0.1§ 39+0.1§
Serum leptin, ng/ml 1.0+£0.2 25+0.6%
Fasting serum insulin, ng/ml 0.29+0.03 0.27=0.02
Liver cholesterol content, mg/g of tissue 0.890.05 0.790.07
Liver triglyceride content, mg/g of tissue 6.1x0.3 63+04
Liver phospholipid content, mg/g of tissue 8.2x0.2 7.2*+0.8

Li J et al, A Appl Physiol, 2006
—

32



Algrrientztlon das TG st da Iz
paroxydztlon népatlqgue das lipldas a1l

70 i p<0.05 ] 120 -

60
- * 100 4
*] s
> 50 §
= @
LA g .
O o _
b= E 60

30 =
E s

-~ 40

g & S
n =

10 2

0

5%0, 10%0 -

2

Li J et al, A Appl Physiol, 2006
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Healthy men Snorers Untreated mild-moderate Untreated severe OSAH treated with
(n=264) (n=377) OSAH (n=403) OSAH (n=235) CPAP (n=372)
Age (years) 496(81) 499(91) 50-3(81) 499(72) 499(8:5)
Body-mass index (kg/m?) 298 (44) 26-1(36)" 275 (44)" 303(4-2) 307 (44t
Hypertension (%) 148 177 2484 349* 351*
Diabetes (%) 61 75 8s 99 113t
‘ Apnoca-hypopnoea index 1:2(03) 35(08) 18:2(35)" 433(57) 42:4(49)"
A B
35 i aaEas 35 smwmne Controls
30" e Cporars e ? 30- smew Snorers
K g 25 - MMOsAH o g 25 e MMOSAH
§ 2 e Severn OSAH § g e Severe 0SAH
. 20 ! 20—
B § = OSAH with CPAP - e e OSAH with CPAP
2 29 15-
] 32
52 St
S 1 _”

T
0 36 72

Months

1
108 144

Lancet, Marin J, 2005
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=1 Sonclusion

SAS et Syndrome metabolique sont tous deux des
facteurs de risque cardiovasculaire

Leur effet semble médié par une action pro
inflammatoire au niveau du tissu adipeux

Le traitement par PPC
permet de controler la TA
ameéliore la survie des patients
semble diminuer l'inflammation du tissu adipeux

L'obésite est le principal facteur confondant
expliquant |'effet limite du traitement du SAS sur
le métabolisme
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=1 Praiciclle

Il convient de rechercher un SAS chez
tout patient ayant un syndrome
meéetabolique pour
Quantifier son risque cardio vasculaire
Mettre en route un traitement par PPC

36



