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Syndrome d’apnées du sommeil
Hypoxie intermittente et fragmentation du sommeil

8 KnightScan
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Syndrome d’apnées du sommeil obstructif :
différents phénotypes

g atalts =
+ Endothelial cells
+ CRP

Lavie L et al.
Eur Respir J 2009; 33:

. 1467-84

Poids et SAS

Mean Change in AHI, Events/h

-20%to -10%to -56%to +6%to +10%to
<-10% <-5% <+5%  <+10%  +20%
(n=22) (=39 (n=371) (=179) [O=T79)

Change in Body Weight

. Peppard PE et al. JAMA 2000 Vpodn PscPandie




Relation entre obésité viscérale et SAS

100
-
a0 00
o .
_: (1]
= B . - :’
.
oo //_
3 . -
- -
20 ’/
. .
= a o8 o0

S0 100 150 IO IS0 300 350 4000 450 S00

N
Vgontzas A et al. sl Fit fend) @l
Archives of Physiology and Biochemistry 2008;114: 211-223 / C .I'P

MyposePrysoPanoge

Syndrome métabolique

e Au moins trois des éléments suivants
e (2005 IDF criteria)

e Périmetre abdominal > 102 cm homme (94 cm)
. > 88 cm femme (80 cm)
e Triglycérides > 1.50 g/l ou traitement
e HDLcC <0.40g/IH, <0509/l F
OU traitement
e PA systolique > 130 mm Hg
e PA diastolique > 85 mm Hg
_Glycémie a jeun > 1.00 g/l ou diabete,

/ cl
Inserm / "IN

\
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Effet dose réponse entre SAS et PA

5.00 A1

2.50 1

0.00

RR (4 ans suivi)

Risk adjusted for:
—O— /baseline BP

— / baseline BP + usual CVRF

Peppard et al N Engl J Med 2000;342: 1378-1384

AHI=0
N=187

AHI 0-5
N=507

AHI 5- 15

N=132
!nserm

s PoyscParoiope

—&— / baseline BP + usual CVRF + BMI

AHI > 15/4,_/
ap.

SAOS et syndrome

métabolique

Reference Design Study Population Main Results
Coughlin and colleagues (8) Case controlled (matched for BAMI) Al men ladependent® sssociations between:
s 6 oo
Control subjects: AHI < 5 43 Control subjects . OBA and and dastolic blood
IM5: NCEP (ATP I} criteria pressure, fasting insulin, trighyceride,
HOL chelesterol, total/HDL cholesterc
Gruber and colcagues (9) Case controfied 38 054 Independent® ssnciation bet
05 AM clr ot hen F Conrt s
IM5: International Diabetes TG MOSpEnoenT BI00ETon between
Federation criteria 054 and indulin resistance (assessed
by HOMA)
Larn and colleagues (10) Commurity based Chinese
Full PSG 30-65 yr old e pend Rocaion b O5A
O5A: AHI = § and waist, diastolic blood pressure®,
IMS: NCEP (ATP Il criteria fagting glucase*, M5
255 Subjects (150 men and 105 depends of O5A: age,
gendes, BMI, M§

Sasarabe and colleagues {11)

Parish and colleagues (137)

Coughlin and colleagues {12)

Seep clinic and comemunity vohsnteers
Full PSG

O5A: AHI = 15

Control subjects: AHI =< §

IMS: criteria for Japanese population

Retrotpective PG and chart review

Randomized, controlled
orossover study

CPAP v sham CPAP

MS: NCEP (ATP W) criteria

e

Japa
B19 OSA (719 men and 100 women)

89 Control subjects

228 Comeculive patients
145 O5A
B2 No O5a

3 Men

Mean AHI = 40
Mean BMI = 36
Mean age= 49 yr

Independent® siociation between O5A
and M5 in men, but not in women

[ oniowaw |
Mo change in propertion of subjects with)

M5 with CPAP treatment
Significant decrease in blood pressure.

. Tasali E and Ip M. PATS 2008;5:207-217

!nserm

s PoyscParoiope

Jap.
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Syndrome meétabolique :
risques cardiovasculaires associés

k

QOutcome Studies (N) RR 95% CI

Plus forte association chez les femmes que chez les
hommes: 2,63 vs 1,98

CVevent 11 218 163293 . = <@
CHDevent 18 165 137-199 = @
CVdeath 10 191 147249 @ = @
CHDdeath 7 160 128201 = <@
Death 12 160 137-192 PY

2 5

n e 4
L) L

Decreased risk Increased risk
Gami et al J Am Coll Cardiol 2007;49:403-14

SAOS et syndrome métabolique
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. L.F. Drager et al. Atherosclerosis 2010;208:490-495
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Syndrome d’apnées du sommeil et diabéete

Le diabéte type 2 une situation de pandémie !

Prevalence of Diagnosed Diabetes, %

- Prevalence
~#- Number of patients

-
'
o5 mma®

FPPFPFPPFL LSS PSSP EL P

Non-Hispanic Whites African Americans Hespanics Asian/Pacific Islanders
804
8y 1
801 |
2 ool |
| |
7
a |
L &
= 1 | | e
= 1 |
=} 1 -? w1
LI W L
T o #® b e9
04 58 1014 1518 04 58 10-14 1518 04 59 1014 1518
Age Group, Aga Gro

Engelgau MM et al. Ann Intern Med. 2004;140:945-950
JAMA 2007;297:2716-2724

Amencan Indians

Inserm /i

e
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Syndrome d’apnees du sommeil et diabete

AHIL(ASa0, criteria) AHI cut-points Impaired fasting Diabetic Fasting
{events/hr) glucose (%) glucose (%)
AHI(ASa(.: =4.0%)
Model 1
I =144 22.6 4.
jis 1.44-4.60 3.5 35
11 4.61-11.37 35.5 7.
v =11.38 42.0 83
AHT(ASaC,: 3.0%-3.9%)
Model2
I <2.25 218 32
i 2.25-4.37 323 53
111 4.38-7.33 35.2 6.3
Iy +7.34 422 8.4
AT (ASa0,: 2.0%-2.9%)
Model 3
I <4.69 254 LR
il 4.69-7.27 30.0 4.5
Il 7.27-10.92 3.2 6.2
Iy 10,93 12.0 8.7
AT (ASaQ, 0.0%0-1.9%)
Modeld
I =548 33.2 5.0
I 5.48-9.04 333 53
111 9.04-14.69 33 6.5
v =14.70 338 6.5

Sleep Heart Health Study N=2656
Association présente y compris si les désaturations sont modérées

Stamatakis et al.  Sleep 2008;31:1018-24

Adjusted cumulative
odds ratie (95% CI)*

Reference
1.06 (0.82-1.37)
1.32(1.02-1.71)
1.35(1.04-1.76)

Reference
1.53 (1.13=2.06)
53 (1.10-2.15)
1.72 (1.20-2.48)

Reference
0.93 (0.71-1.20)
1.18 (0.90-1.54)
1.41 (1.07-1.86)

Reference
1.00 (0.79-1.27)
1.06 (0.83-1.34)
1.07 (0.84-1.3T)




Syndrome d’apnees du sommeil et diabete

Unadjusted model Adjusted for age and gender Multivariate adjusted model™
OR (35% Cl) p Value OR (95% Cl) p Value OR (95% CI) p Value
Definition: Diabetes (self-report + medications)
Mild O5A 1.25 (0.71 10 2.18) 0.44 1.21 {0.69 to 2.13} 0.51 0.95 (0.53 o 1.71) 0.B6
Moderate 0S8 1750098 10 3 13) 0059 168 (091 10 297) 010 102 (054 01 93) 093
Severe DSA 3.93 (2.34 t0 6.58) -=0.001 379 (2.23 to 6.45) =0.001 218 (1.22 to 3.89) 0.008 I
Test for trend -<0.001 =0.001 0.005

Definition: Diabetes administrative algorithm (two physician claims or one

hospitalisation within a 2-year period)
Mild 054 1.25 (0.79 to 1.98) 0.34 1.14 {0.72 to 1.82) 058 0.90 (0.53 to 1.53) 0.70
Moderate DSA 146 (08910238 014 126 (076 to 2.09) 0.36 088 (040 to 1.68) oag-
Severe DEA 3.63 (2.36 to 5.58) -=0.001 3.18 {2.04 to 4.95) -=0.001 1.82 (1.07 to 3.10) 0.027
Test for trend =0.001 =0.001 0.035
Sleepy (ESS ==10) Non-sleepy (ESS <10)
OR (95% Cl) p Value OR (95% Cl) p Value
Unadjusted model
Mild 0SA 1.24 (0.65 to 2.38) 0.51 1.47 (0.47 to 4.60) 0.51
Moderate DSA 1.70 (0.87 to 3.32) 0.12 2.03 {0.61 to 6.76) 0.25
Severe DSA 411 (2.30 to 7.33) <0.001 2.79 {0.87 to 9.00) 0.09
Multivanate adjusted model®
Mild 0SA 0.98 (0.50 to 1.94) 0.96 0.94 (0.28 to 3.17) 092
Moderata 0SA 1.13 (0.54 to 2.32) 0.75 0.820.21 to 3.14) 0.77
| Severs 0SA 2.59 (1.35 to 4.97) 0.004 1.16 (031 10 4.37) 0.83 |

SAS associé au diabéte de type 2 apres ajustement données anthropométriques, poids, tour cou.
Ceci n’est vrai que chez les somnolents

WA

Cohorte observationelle CANADA N=2149 Inserm /@1
Ronksley PE et al. Thorax 2009;64:834-39 . J‘P )

[

Syndrome d’apnées du sommeil et diabéete
Relation proportionnelle entre sévérité du SAS et controle
du diabéete

Adjusted
HbAlc (%) p<0.0001 for linear trend

10.5 -
9.5 4
8.5
7.5 A

6.5 1

5.5 1

4.5 1

3.5 T T
no OSA mild O5A moderate OSA severe OSA

60 diabetes de type 2 consécutifs
Ajusté pour age, sexe, race, IMC, Traitements médicamenteux du diabéte,
quantité exercice physique, ancienneté du diabéte, TST polysomnographie.

Aronsohn Aetal.  Am J Respir Crit Care 2010;181:507-513  Inserm /




Syndrome d’'apnées du sommeil et diabete

Diabéte de type 1 ?
41 type 1 diabetic subjects

—

Oximetric recording
in 37 subjects

13 normals 9 doubtfuls 15 clearly abnormal

\‘ 5 refused the ‘ l\
PSG

PSG at random in
1outof 10

Overnight Overnight PSG  Overnight PSG
PSG i bj i bj

inlstbjects Iri/\ m/\

1SAS- 2SAS+ 2 SAS- 12 SAS+l SAS-

Prévalence > 40%

Borel AL et al.

Normal Pathologic
(:Z':"‘) oximetry oximetry
= (n=13) (n=15)
\ I Age (years) 43.4:1238 33:6 53£8%% I
One subject refused oximetry Male sexe (n and %) 12/28 5(38.5) 11(733)
I BMI (kg/m?) 24.743.0 25.0£3.7 255%2.0 I
3 already for
SAS Disease duration (years) | 23.2+13.7 1811 20£13%
HbALc (%) 7.8+0.9 7.8+ 0.9 7.7+08
/\ Daily insulin dose (UI) 51.2+16.8 54.20 + 20.80 52.01 + 16.74
2 SAs+ 1 SAs- I Epworth score 6£3 7+4 6+3
Snoring (n and %) 28 (76%) 8(61.5) 15 (100) *
Clinical apnea (n and %) 4(11%) 10.7) 2(13.2)
Nycturia (n and %) 17 (46%) 7(53.8) 6 (40)
Mean Sa0, (%) 947227 | 96312 | 93335*
Minimum Sa0, 84.9+9.2 89.5+ 6.4 79.4£11.0 %
2 refused the ‘
PSG Time spent under 90%
o o 4594861 3891 | 96311179 %+
Variability index 042£0.32 | 0232005 | 0.65%040%
Retinopathy (n and %) 16 (42%) 4(33.3) 11(73.3) *
Nephropathy (nand %) 5 (13%) 0(0.0) 3(20.0)
Macrovascular diseases |
payis 7 (18%) 0(0.0) s@a A,

Diabetic Med 2010

Iy
Inserm /cLD\
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Syndrome d’apnées du sommeil et diabéte
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Hypoxie intermittente
Model: o&ﬁ%ﬁ%lﬁoﬂéjﬁtdmlim @)lygen

bolus
90W OSA
o S AN \ode!

—JT T T T T T T 1
L hz4 22k 34 23 h 34 00 h3d 01 h 34 02 h 34 03 h 34 04 h 34 05 h 34

'fT@\r\ru\'-._p\;\‘.m.wu'-..«;\r\r-cmm\ J

70 - T
o
£

23n34 23845 oo h

Pre exp. 1st night 14th night

ODI/h 04+0.9 372+7.7* 354+75"

Micro-arousals / h 19.6 9.5 36.6 £ 10.9* 33.9+94*
Tamisier et al. J Appl Physiol 2009 Weiss et al. Sleep Med 2009

Recherche collaborative JW Weiss, Harvard MS, Boston

Hypoxie intermittente
chez le sujet normal

|
d I | i il T Blood Pressures after:
1 1 | I

n l- 1AW M4 Wil
Sk W s el A,
Post 140
| | | | | i
| ll TR - |

One Night of Exposure Thirteen Nights of Exposure. Five Days of Recovery

rm’u'nwM«'n..n’n'f.m-Jz-fa'dfewﬁ,ﬁ.-w'ﬁ.h

bursts/mi
-
-
diastolic prossurn,
kg

sympathetic activity,
u n
-
.-
1
.

Pre-Exposurs Poat-Exporurs

Tamisier et al. Eur Resp J 2011

Gilmartin et al. Am J Physiol 2010

Recherche collaborative JA Taylor et JW Weiss, Harvard MS, Boston




Modeles animaux

21%  15% 10%  7.5% 5%

Syndrome d’apnées du sommeil et diabete
Cellules Beta : Mort cellulaire et prolifération augmentées en rapport avec le
stress oxydant souris exposées a I'hypoxie intermittente
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-
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-
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Xu J et al. Free Radical Biology & Medicine 2009;46:783-790
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Syndrome d’apnées du sommeil et Diabete

—

s

. Nolan CJ et al

Lancet 2011;378:169-81

Susceptible

Ovemutrition, inadeguate exercise
Chronic fuel surfeit

Susceptible islet B cells
Falled B-cell compensation

Increased a-cell glucagon secretion

Elewvated nutrient concentrations
Postprandial hyperglycasmia

+ [ [ T 1

SAT expansion restricted
WAT expansion predominates
Hy poadiponectinasmia

Inflammatory oy tokines production

I I

Elevated glucose production
1 Hepatic insulin resistance

ty

MNAFLDYMASH

Muscle nutrient overload

Insulin resistance

Polyoystic ovarian syndrome
Abnormal ovulation

[
[
L

Type 2 diabetes and complications

!nserm

Institut nationsi

:
-

r

c

Hypoude-PhysioPathalogie

Hypoxie

intermittente |:>

Insulin
resistance

|

Ki

Glucose uptake l

Insulin secretion | J

[Glucose production T

o
A

.

Hajer et al. European Heart Journal 2008;29:2959-2971
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PO2 locale et inflammation du tissus adipeux

Overweight/Obese

Silastic tubing (Indirect)

Superioriliac crest . 1

1.2 =
* ) Directinsertion L] =0 0 R=o7e
siopsysite N p=0.05 =, <008
y g
08 - #10
= ™~ = -
PR LE - E1s {\
= L 5
g DN g
04 - w10 @
2 * o~ ® i
é 0.2 o \\\ Sos o
o .y o™
. ~— Cg®™. O
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AT p0;, [mmiig] AT pQ; [mmHg]
fr/

z'll cl
. Pasarica et al. Diabetes 2009; 58:718-25. /9

Hypose PrysoPatoige

Evolution du tissu adipeux : Obésité « simple » versus « compliquée »
Importance cruciale de la réponse angiogénique ?

A M2 macronhages M1 macrophages
Healthy expansion Expansion limit
to mature adipocytes

Preadipocyles

Anglogenesis

Pathological expansion
{ e
\\

\ tpordat ! ;

N L

Hypose PrysoPatoige

Figure 1
- Sun K et al. J Clin Invest 2011;121:2094-2101 /fz C}P
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.Testelman Detal. Cytokines 2012; Soumis i Hypoxie-PhysioPathalagie

Tissus adipeux, hypoxie et cytokines

. & o & Y
Healthy subjects cv Non Obese-OSA CV-0SA “ Obese-OSA £
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La réponse a I’hypoxie intermittente est organe

100

90

PtOz (mmHg) and SpOz (%)

70 |

60 |

50 |
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10 |
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Liver Muscle Epldldymal fat
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Y 11
. 1 11 H
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I cl
Reinke Cet al J Appl Physiol 2011 .nserm —
||||||||||||| Hypoxie-PhysoPathalog)
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La réponse a I'hypoxie intermittente est organe
spécifique

- Cohen JC et al. Science 2011;332:1519-23 INSE€rm
L ]

[RR— Hypoude-PhysioPathalogie

Hypoxie

intermittente |:>

Glucose production 1’ Glucose uptake l Insulin secretion |
A y 3
y 4
o7

Hajer et al. European Heart Journal 2008;29:2959-2971
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Methodes

- 101 obeses adressés en chirurgie bariatrique

e Biopsies de foie

¢ Biopsies de graisse viscérale et sous-cutanées

- Séveérité des désaturation quantifiée par IDO >3%

/
Aron-Wisnewsky J et al. J Hepatol 2012, in press / (IJI\.P\
Inserm / ~

s PrysoPatooge

Différentes réponses tissulaires locales a I’'hypoxie

intermittente
Variable QDI <6.7 CDIB.8-185 QDI =185 -
(n=133) (n=234) (n=34)
Age, years 435197 414+ 115 48412113 0.03
BMI, kg/m? 457 £57 466 +68 48.3+7.0 0.3
Fat mass, kg 584108 ST2x125 S8.2%13.2 0.8
Fat free mass kg 584483 600+ 9.0 524 +10.9 0.3
QDI hour 38220 NFx32 3431198 <0.0001
Mean noctumal Sad,, % 952216 8472186 931228 0.005
Minimal nectumnal Sa0., % 849156 B05+84 T14%12.1 <0.0001
Fa0,, mmHg 904287 BRE£ 137 915+ 113 0.005
Metabolic comorbidities
Type 2 Diabetes, % 6.1 26.5 382 <0.0001
Metfarmin, % 6.3 18 265 0.0002
Sulfamides, % 3.0 59 17.7 0.0004
Glitazone, % 0.0 0.0 2.84 0.1
Dyslipidemia, % 19.4 353 54.6 <0.0001
Hypertension_ % 12.1 7.5 452 =0.0001
Fasting glucese, mM 5614 59158 6830 0.04
Fasting insulin, pU/ml 11756 1882 13.3 15.129.4 Q.02
|_HOna indey 29418 SI+ES 47+3 004
TrQlueePes il @ e b e DORLE ) s L D s e TP e L e Ly
Leptin, ng/mi 6291209 B64.7£23.0 626+ 28.6 09
= IL-8, pg/ml 2713 35+£22 41+£28 0.03 i
ALT, IlUL 304+£193 207 +£209 336163 0.7 I

il W ¢ e ¢ o r i G e ¢ emfa Tl e et O ¢ ot r — —

LA |
IAron-Wisnewsky J et al. J Hepatol 2012, in press !nserm / e
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- y 4 y 4 - - hY 7 -
Differentes réponses tissulaires locales a I’hypoxie
intermittente
A Steatosis B Fibrosis
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Différentes réponses tissulaires locales a
I'’hypoxie intermittente
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Hypoxie intermittente et foie

ot
& Sex
’ R
t v OoDI
<6.5/h
A
o 20X
;
- -
‘f
' obI
>18.5/h
e UL
. Aron-Wisnewsky J, Minville C. etal, !nserm
J Hepatol 2012, in Press, collaboration K CI t/ A Basd t Paris Hypeude-PhysloPethologle

Syndrome d’apnées du sommeil et diabete

Souris en hypoxie intermittente et métabolisme glucidique

300
250
Blood 200
Gilucose 150 - O Intermitient Air @ Intermittent Hypoxia
(mgfdl} 100 Wa—p—l
50
o 075
0 20 40 60 8 100 120 Musele Specific
@ Intermittent Alr Glucose Clearance 0,50 —
B Intermittent Hypaxia (il 10y "min ')
L0 - 025~
L o
—E o
Clucose 60 it . S 0:80000 B g .: 86...
Infusion a0 € - Vastus Lastrocnemius
Rate L
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0 L]
o 20 40 & &0 100 120 Musecle Glucose
Time (min) Utilization
(el 100y " min ')
1]

P ———.
|

I/ll‘&. ﬂi " 8 = %Boges
—-\.\':\_f‘ : y / Vastus Gastrocnemius.

- Liyori et al. AJRCCM 2007;175:851-7 Inserm /u\“
L]

8
=1-]

Hypsie PrysoPatioge
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Controle de la perméabilité pharyngée :
Le reflexe protecteur du pharynx

Pharyngeal Tensor Vel Palatini (V
constrictors (X) aion
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Dempsey et al. Physiol Rev 2010

Neuropathie Héréditaire Charcot Marie Tooth (CMT1A) Lancet 2001
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Altération de la sensibilité pharyngée au cours du SAS

1/min

2
1 j
0 —— seuil de disparition
2
j —— seuil d'apparition
1 i
0

Débit (I/min)
6= Seuil de disparition 64 Seuil d'apparition
51 51 —O— témoins.
44 4
34 34
24 24
14 14 l
Brevet UJF
0- —————— 0- ——————
sensibilité  Xylol Xylo2 Xylo3 sensibilité  Xylol Xylo2 Xylo3
Thorax 2005 .

Tissus adipeux, dyslipidémie et SAS
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Elévation du cholestérol et des triglycérides chez I'animal aprés 4
semaines d’exposition a I’hypoxie intermittente
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. Inserm &
Drager L et al. Eur Heart J 2011, In press *
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Tissus adipeux, dyslipidémie et SAS

Chronic Intermittent Hypoxia
(CIH)

Adipose
Tissue
I CNVT &8 -—_ » carance’ . ..
Artery i 'ﬁ*w &
CV complications
- Inserm
Drager L et al. AJRCCM 2011 . Hypeiie-PiysioPeihoiogie

Athérosclérose, IH et
tissus adipeux
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Athérosclérose, IH et
tissus adipeux

Fat transplantation
Ohman et al. Circulation 2008
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Hypoude-PhysioPathalogie

Aortic Valves

Inflammation et athérosclérose

o Cell recruitment

g Firm adhesion Lateral

cytokine

Cell homeostasis

Cell-dependent actions — — — — — —» Synergistic actions
Ly6C'°" LysC"" Neutrophil T cell

CCR2 ["cxcRa|cxcras

CCRS | CXaCR1|COR1/2/5| CORS

Monocyte chemotaxis

CC L5 CXCL4
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Aortic transplant model
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— _ DC-like
Health:
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Lesion-stage—dependent actions

Potential therapies

Initial Early Advanced
ccls  cole  ccrms Modulating GAG [

binding and receptor
affinity of chemokines

CXCR3 CCR5 CX3CR1/CX3CL1

Small-molecule
receptor antagonists
or blocking Ab

heteromeric chemokine

Manipulating

interactions

. Weber C

Nature Medicine 2011
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Remodelage vasculaire et Hypoxie
intermittente
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Marqueurs CV infra-cliniques

- i

Baguet et al Chest 2005; 128:3407-3412
—————— Drager LF et al AJRCCM 2005;172:613-618
Minoguchi K et al Am AJRCCM 2005;172:625-630
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Pathologie coronarienne et SAS

SAOS prédit les accidents coronariens (Infarctus du myocarde, revascularisation
coronaire ou décés par accident coronarien) uniquement chez les hommes <70 ans

AHI Events per Hour)

<3.0 5.01014.9 15.0 t0 29.9 =300 Pt
Men
Ne. of subjects 829 644 282 172
No. of CHD events 114 95 47 40

Covariales in model

Age, race, BMI, smoking 1.00 (Referent) ~ 0.94(0.71,1.24)  1.07(0.75,1.52)  1.45(0.99,2.13)  0.046

Plus total and HOL cholesterol, lipid-lowering ~ 1.00 (Referent) ~ 0.93(0.70,1.23)  1.04(0.73,1.48)  1.41(0.96,2.07)  0.08
medications, diabates mellitus

Plus SBP, DBP, use of antihypertensive 1.00 (Referent) ~ 0.91(0.69,1.20)  1.07(0.75,1.52)  1.33(0.91,1.95) 012
medications

Hommes 40 a 70 ans avec un IAH =30 avait 68% de risque supplémentaire pour
développer un accident coronarien que ceux ayant un IAH < 5.

1927 hommes and 2495 femmes =40 ans sans pathologie cardiovasculaire a
I'inclusion
Suivi moyen : 8.7 ans

Gottlieb D] et al. Circulation. 2010;122:352-360

Cohorte prospective observationnelle : Sleep Heart Health Study

6 441 hommes et femmes de plus de 40 ans
147 on accepté le traitement de leur SAS

1.0 1

Z 09

e

@

o

<

o Apnea-hypopnea index

g (events /hr)

§ 089  -reeeerrererereaeees <5.0

o 50-149

15.0-29.9
>30.0

0.7 =

Years
At risk 6205 6110 6001 5868 5732 5566 5411 4756 2357 300

Deaths: 0 59 143 241 358 478 616 757 875 989

Punjabi N et al. PLoS Med. 2009;6:e1000132




Pression Positive Continue : PPC

S5cmH,0

10cmH,0

15cm H,0

Impact de la PPC sur la régulation glycémique
Capteur sous cutané : 72 heures de monitoring
«continu » de la glycémie (288
mesures/24heures)
25 diabétiques de type 2 o
| [ An Patients |
280 | 2 Mlpanlswnn Hib, >?—‘ i
180 "" i I AN Patients ]
5 g o ; Pe.02 I Patients With HbA, > |
g : ——)
E 140 8.0
2 Pe2
g = 85
1o o $
g & x 80
% 8 75
20 . i Bel‘ur‘l CPAP After CPAP
! &mr;iCPAP m;rCPAP
| ;ﬂ\./‘-\\
-] Babuetal. Arch Intern Med 2005  Inserm /cip
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Syndrome d’apnées du sommeil et diabéte
Traitement du syndrome d’apnées du sommeil

0 — -
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| | 2
4 3 §
! E
B | i £ B
2 | 20 30 40 50
i
i body mass index (kgim')

baseling after 2 days after 3 months

Harsch et al AJCCRM 2004; 169:157-162

Effets de la PPC sur la graisse
Graisse viscérale

) Control ® ...

]
|
|
© Graisse viscérale

Graisse viscérafe” Graisse sous-cutanég

S

" =
°"  Betors Atter ? Betore Atter /
Tresiment  Trastmant Teastmant Treatmant / cl
nserm \
6—71 Pypase PoyscPapoioge

Chin Circulation 1999; 100:70
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Effets cumulés du SAS et de I'obésité

Effets métaboliques de la PPC

Change alter

Chonge ofier

Between group p value (between
theropeuticCPAP  pyckie  sublherapeuicCPAP  pvalve difference group changes)l
Chobsterol premobl]  —0.28 (0,88 0.001 —0,07 0.48) 024 0.2 0.04
3978 (-0.45% -0.11) ~00610.21) (-0.12 1 0.41)
0 g
Trigheeride frnall]  —024(0.26 0.7 —0.05 (1.4 0 0.18 0.40
0.5519" fasting) {-0.28 0 0.74) (045 10.34) {-0.50 1 0.86)
n=52 n=4%
FBa frg/mllf —0.08{0.87) 0.45 ~0.14{057) 030 —013 0.55
{-0.27 10 0.43) ~0.13 100.40) {-0.55 10 0.30)
n=26 n=20
FYla fenll/mllt 238251 063 ~18.3(247) 001 -m7 001
|-12578) {5,051 31.4] (-364 1 48
n=26 n=18
s+ lng/mlit —423(42.5) 0.5 73358 017 310 o7
-08316 187) -3316175) (-121 16 19.3)
n=47 n=44
TAT g/t .31 (435 0.2 10 42 (L] -83 0.52
(-269 10 8:24) 21,1 .19.0) (-342117.7)
n=26 =20
YWE Ag Ju/d) 21 |224) 0.54 ~1.8(240) 042 287 041
SD-200° |-89w47) (-53108.9) (591134
n=44 n=4é
Fibeinegen g/ 05(03) 0 -0.03( 084 -008 0.54
1,54 0% |-0.1% 10 0.07) ~023 160,28 {-0.3% 10 0.18)
n=26 n=20
Y (1/d] -53(17.9) 014 18,1 084 40 0.7
-0 |-0.181 007) -92177) (-471148)
n=26 n=20
Yl (/A -60{19.5) 013 07 (19.4) 087 &7 0.26
S0-200° 191 125 (-98108.4) (501183
n=26 n=20
FxE u/dl) —41{18.4) 0.2 85 (157) 00 125 0.01
502000 |26 108) (-1581-1.1) (286222)
n=26 n=20
Homocysieine umolfl]  —0.64{4.8) 0.34 024 3.4) 040 0.18 083
515 (-2.0% 070) -1230072) (-1.51 10 1.87)
n=52 n=4%
Robinson et al, Thorax 2004 Inserm

s PoyscParoiope
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Effets métaboliques de la PPC

EJ Respir | 2007, 29: T20-727
B3 1930 00043206
MCERS Joumak L 2007

Cardicvascular and metabolic effects of
CPAP in obese males with OSA

S.R. Coughlin, L. Mawdsley, J.A. Mugarza, J.P.H. Wilding and P.M.A. Calverley

subjects intervention outcome

n= 34 6 weeks CPAP - fasting serum
(non diabetic) vs. sham CPAP glucose, insulin
-AHI 39.7 + 13.8 (cross-over!) - HOMA
-BMI36.1+7.6 - metabolic sy.

Eur Respir J. 29(2007)720

Inserm /rJ‘P

mu/v

Effets métaboliques de la PPC

CPAP Placebo Difference (95% Cl) p-value
Subjects n 34 34
ESS 9.4+0.9 12.5+0.9 -3.1 (-45--1.7) <0.01
BP mmHg
Syslulic 135.7+2.0 142.4+2.4 -6.7 (-10.1- -3.3) <20.01
Diastolic 86.8+0.15 91.7+1.6 -4.9 (-80--1.8) <0.01
Mean arierial  103.1+1.5 108.6+1.7 -5.5 (-8.2--2.8) <0.01
BRS 55405 45404 0(-01-2.2) 0.07
ms-mmHg™’
Fasting glucose 4.7+0.1 4.840.1 -0.1 (-0.3-0.03) 0.11
mmol-L"
Fasting insulin  1554+1.6 18.1+2.0 26 (-59-0.8) 0.13
pmol-L!
HOMA IR 3.3+0.4 3.9+0.5 0.6 (-1.3-0.1) 0.08

Coughlin SR et al. Cardiovascular and metabolic effects of CPAP /A“/U
in obese males with OSA. Eur Respir J 2007;29:720-727. JP
Inserm /

g Prpcar

27



Tissus adipeux, dyslipidémie et SAS
L'hyperlipidémie post prandiale est prédictive des accidents
cardiovasculaires
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Philips C et al. AJRCCM 2011;184:355-61

PPC efficace versus inefficace
réduit I'hyperlipidémie post

prandiale

............. Hypoxie-PhysioPathalogie

Syndrome obésité hypoventilation
Définition

. Obésité sévere IMC > 30 kg/m? et PaCO,diurne> 45 mmHg

. Absence d’autre étiologie connue d’hypoventilation

Olson et al Am J Med 2005 ’/‘\

‘il
Inserm "I'P A\
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Statut inflammatoire et anti-inflammatoire au cours du SOH
14 SOH versus 39 obeses eucapniques matchés pour age, sexe, IMC
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PLoS One 2009;4:e6733.
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Essai randomisé controlé :
VNI versus traitement conservateur

Eligible patients
(n=143)

Did not reach entry criteria
(n=106)
Randomized

(n=37)
Received lifestyle counselling ‘ ‘ Received nocturnal NIV ‘

treatment (n=18) (n=19)

Withdrawals: Withdrawals:

(n=1) acute (n=1)
respiratory Follow-Upof 1 Cardiacpacing

failure month during follow-up
Completed the study (n=18)
Completed the study 4 patients had less than 4h
(n=17) of NIV nightly use
Analyzed in intention to treat
Borel JC et al. Chest 2012, In press

VNI améliore la ventilation diurne et nocturne et la qualité du

Sleep time spent with
Sp02<90% (%) Mean nocturnal Sp02 (%) PaCO2(kPa)

Respiratory-related
p-arousals(n/h)
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Borel JC et al. Chest 2012, In press Insel'm
.

30



VNI ne modifie par le statut pro et anti

inflammatoire

lodde asd §¢é¥%
LLECR L T APEE
ANl LR LLE

Chest 2012, In press

. Borel JC et al.

s PrpcPargs

Absence d’'impact de la VNI sur les paramétres métaboliques

Baseline Effet Traitement
Contréle VNI
Contréle VNI : p-
: différence moyenne différence moyenne
Moyenne:SD MoyennexSD : value
: (95% CI) (95% CI)
f':l‘;foel"‘;_'_f ajeun, 6,4+29 7,6+3,8 0,35 (-0,45; 1,15)  -0,07 (-0,81; 0,67) ns
:I“lz‘l',',':f ajeun, 12,6 £10,9 18,7+17,9 2,96 (-1,19;7,11) 2,58 (-8,23; 13,40)  ns
HOMA-IR 4,0+ 4,9 86+122  1,74(-0,63;4,10) 2,34(-6,62;11,30) ns
HbA1c, % 63+1,1 6,9+20  -0,12(-0,36;0,12) 0,04 (-0,07 ; 0,14) ns
Triglycérides, g,L2 1,46:0,83 1,85:0,57 -0,03(-0,27;0,20) 0,31 (-0,03; 0,65) ns
Cholestérol Total, g,£ 1,89+0,51 2,01+0,44 -0,15(-0,30;-0,01) -0,17(-0,33;-0,01) ns
LDL, g L 1,18+0,45 1,17+0,36 -0,14(-0,29;0,01) -0,21(-0,37; -0,05) ns
HDL, g,L2 0,46:0,15 043:0,12 -0,01(-0,05;0,02) 0,01 (-0,03 ; 0,03) ns
CHOL/HDL 4,43+1,37 4,73+1,07 -0,20(-0,69;0,28) -0,37(-0,72;-0,01) ns

. Borel JC et al.

Chest 2012, In press

!nserm
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Promouvoir I'activité physique ne
réduisant I'essoufflement a l'effort

Entrainer les muscles
respiratoires

VNI a l'effort

Entrainer les muscles respiratoires .

£
650 4 P 1
600 4 . I
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= 140
= & 100
7 450 g
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E 20
350 % =20 % =036
- p=0005
50 .
-5 ] 5 10 15

before after before after A respiratory muscle endurance (min)

Spirotiger®

30-min isocapnic hyperpnoea at 60-80% MVV, 3-4 times per week
Villiot-Danger JC et al. IntJ Obesity 2010;
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Protocole OBEX 1

Assistance ventilatoire nocturne

12 semaines d’entrainement

6 semaines
Contrdle

/—/%
Evaluatio| _|Evaluation /
n1 (Pré) 2 + 6 sem.

I 7? :
Ergocycle + Spirotiger® 2, - 4 i
']

Ergocycle seul

Randomisation

Bénéfice a Bénéfice a
F’F court terme long terme
4

F?F - . E jon 3 E ion 4
——Ergocycle + VNI . : £33 | +4amois2 | | + 13 mois V2

—

-t et

Caractéristiques des patients

v 60 patients SAOS (IAH > 30/h)
v' 35 < BMI < 45 kg/m?
v Observance PPC > 4h /jour

Evaluations

- Qualité et observance du traitement (CPAP)

- Anthropométrie et Impédancemétrie

-EFR et TA

- Marqueurs inflammatoires et hormonaux

- Réactivité vasculaire (PAT) et compliance artérielle

(vopr)

- Force musculaire périphérique et respiratoire (snip
nasal)

- Epreuve d’effort maximale et TM6

- Actimétrie

Protéger sa durée de sommeil
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RQ on RQ on J
day 14 day 14 0
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10 sujets cross over 14j, IMC 27kg/m?

Nedeltcheva AV et al. Ann Int Med 2010;153:435-441
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Offrir des modalités thérapeutiques complémentaires

PPC
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Relation dose-réponse entre observance et amélioration
de la somnolence et de la qualité de vie
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Impact de la PPC sur la régulation glycémique

A Change in insulin sensitivity (%) A =
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Inflammation et athérosclérose

review articles

Inflammation in atherosclerosis
/98
NATURE | VOL 420 | 19/26 DECEMBER 2002 | Inserm /

Mypowe PresoPatooge
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Inflammation et athérosclérose
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