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Défaillance de la
pompe respiratoire

Diminution de la compliance
parenchymateuse

7 N

Pathologies des centres
respiratoires

Augmentations des résistances

respiratoires

16.12.2014



16.12.2014

Pour quels patients

* « ne peuvent pas.. »
* Pathologie neuro-musculaire (SLA- traumatismes médullaires)
* Paralysie diaphragmatique
* Myopathies, Myasthénie
* Cyphoscoliose, séquelles de tuberculose...
e « neveulent pas.. »
* Hypoventilation alvéolaire primaire — syndrome d’Ondine
* AVC, poliomyélite bulbaire
* Malformation d’Arnold — Chiari

* «nepeuvent et ne veulent pas... »
* BPCO
* Obésité hypo-ventilation

! Non exhaustif et il y a des overlaps...

Exemples d’indications VNI au long cours

Pathologie Déformations
thoraco- NM peu ou NM évolutifs Obésité- BPCO Mucoviscidoses
vertébrales pas (SLA) hypoventilation Bronchectasies
Séquelles évolutifs
Signes pleurales
Oui+ PaCO; > 45 Sitraitement
Oui Oui Oui médical et O T Oui
+ + + Avec apnées optimisés : +
Signes cliniques PaCO; > 45 PaCO; > 45 PaC0;> 45 Persistance de rechercher un SAS PaCO; > 55
+ 'hypercapnie sous | Oui + PaCO; > 55
hypercapnie PPC: VNI Désaturati Ou instabilté
permanente t 5 rbat sévéres
Sans apnées : VNI é épété
sous Oz
Ou instabilité
exacerbations
sévéres répéiées
Signes cliniques Oui Oui Oui Non Non Non
+
hypercapnie nocturne
Oui
Prévention de Non Non CV <50 % Non Non Non
I'hypoventilation Pirm < 60 cmH;0
Hypoventilation : PaCO; > 45 et désaturations nocturnes.
10 https://iwww.vitalweb.fr/EspacePro/EncycloVNI/
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Ventilation synchronisée

Principe de la VNI

Cy//cle
Inspiration / Expiration IPAP
| |
\. A S S EPAP
Rise Time &1 |« | _
. '« Inspiratory Time | Aide
inspiratoire
12 Courtesy JP Janssens
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But de la VNI

* Améliorer les gaz du sang diurnes

* Améliorer la SpO, nocturne et corriger I’hypoventilation

alvéolaire nocturne
* Améliorer les symptomes liés a I’"hypercapnie et la dyspnée

* Améliorer la qualité du sommeil

The scoliosis of Richard 111, 1452-1485 (http://www.thelancet.com/multimedia)
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Cyphoscoliose: anomalie de la mécanique
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Cyphoscoliose : anomalie de la mécanique
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Maladies neuro-musculaires

Polyneuropathies:
Axonopathies et

myélinopathies Myopathies

&«

Maladies de
la corne
antérieure

Maladies de la e

jonction NM

17

Maladies neuro-musculaires

/ Faiblesse p inspiratoires Faiblesse p expiratoires
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e i \\
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déglutition
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p-atélectasies travail
respiratoire
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it éolai Pneumopathie
1t Hypoventilation Alvéolaire &—————— Adanté de Perrin C_IM N 2004



http://www.chestjournal.org/content/vol117/issue2/images/large/cb0202731001.jpeg
http://www.chestjournal.org/content/vol117/issue2/images/large/cb0202731001.jpeg

Le désordre respiratoire nocturne précede et potentiellement induit

I'apparition de I'insuffisance respiratoire en situation diurne

| NEUROMUSCULAR WEAKNESS |

Severe Nocturnal and Diurnal Hypoventilation Pa0, L
/ Paco, 1 REM Slecp
Depression of Respiratory Drive l
T Frequent Arousals
HCOs- Retention 1
Sleep time ¥

Alveolar Hypoventilation T Sleep efficiency ¥
T Sleep Deprivation
Periods of REM Sleep T e

Daytime Hypersomnolence and Fatigue

" Perrin C Muscle Nerve 2004
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(a)- Amyotrophic lateral sclerosis/motor neurone disease.

Dyspaoea Sieep quality ‘Somaolence and fatigue
i fizgz i
- L— o
Taolubs 2011 —
Newsom-Davis 2001 —_—
7 N s T 2 X s 1 1 3 s s 1 1

oot Social function
et 3500 S —_— b—
Lyt 20014 —— -.—‘ —t—
Taotans 29114 — _‘I_ f——
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Duterioration  mprovement

Dyspnoea Sleep quality Somnolence and fatigue
- - | e
- s - i
fa— — | it
Nekol 2005 f—
Feeri 20001 - | e —
> A R 5 a2 s 1 s
Datericration  ¥mprovement Deterioration  improvement Deterioration  mprovement
Physical and health health Social function
Nautras 2002 v |- -
Wingiscn 20001 v | . L.
Teotaws 20114 - | —
Mot 2005
Ferra 2001
L LI T S S > 3 T .

Hannan et al. Resp medicine 2014

21
(c) - Obesity hypoventilation syndrome.
Dyspnoea Sleep quality Somnolence and fatigue
Murphy 20124 ‘._._. 4 —— 4 —t
Piper 20084 | E - e - e
Storme 20064 —— . —— 1
Teolakd 20114 ‘ —— 4 4 ——
Windisch 20084 |o————re 4 ot 4 [
2 ~ ° ~ " 2 ~ ° ~ o ~ ~ ° ~ -
composie efect size (95% CI) composi affect size (85% CI) compos effect size (05% CI)
Physical function and heaith Mental and emotional heaith Social function
Murphy 20124 ——
Teolakd 20114 —— -— ! ———t
|
Windisch 20084 —— e .-i..—.
o ~ ° N - » ~ ° ~ + » ~ e ~ "
composite eflect size (96% C1) ‘composie efloct size (95% CI) composie effoct size (96% Cl)
* Studies have been arranged in order of descending quality 2d where quality has been rated the same, in arder of descending sample size
2 Hannan et al. Resp medicine 2014

16.12.2014
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Study Selection Study Confounders Blinding Data Withdrawals  Total Global

bias design collection and dropouts 18 = Weakest rating

method possible
6 = Strongest
possible
Bourke 2006 Moderate Strong Strong Weak Strong Strong 9 Moderate
Mustfa 2006 Moderate Moderate Weak Weak Strong Strong 12 Weak
Lyall 2001 Weak Moderate Weak Weak Strong Strong 13 Weak
Newsom-Davis 2001  Weak Moderate Weak Weak Strong Strong 13 Weak
Butz 2003 Weak Moderate Weak Weak Strong Moderate 14 Weak
Bourke 2003 Weak Moderate Weak Weak Strong Weak 15 Weak
Raphael 1994 Strong Strong Strong Weak Strong Strong 8 Moderate
Ferris 2000 Weak Moderate Weak Weak Weak Strong 15 Weak
Borel 2012 Moderate Strong Moderate Moderate Strong Strong 9 Strong
Murphy 2012 Moderate Moderate Weak Moderate Strong Strong 11 Moderate
Piper 2008 Moderate Moderate Weak Weak Strong Strong 12 Weak
Storre 2006 Moderate Moderate Weak Moderate Strong Moderate 12 Moderate
Windisch 2008 Moderate Moderate Weak Weak Strong Moderate 13 Weak
Tsolaki 2011 Weak Moderate Weak Weak Strong Strong 13 Weak
Nauffal 2002 Weak Moderate Weak Weak Strong Strong 13 Weak
Domenech-Clar 2003 Weak Moderate Weak Weak Strong Moderate 14 Weak
Nickol 2005 Weak Moderate Weak Weak Moderate  Strong 14 Weak
Guilleminault 1998  Weak Moderate Weak Weak Strong Weak 15 Weak
23 23

Efficacité de la VNI au long cours dans

les pathologies thoraco-restricitves et
les maladies neuro-musculaires.

16.12.2014
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Oxygenothérapie long terme versus

VNI sans la cyphoscoliosis
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Survival (years) Survival (years)
25 Gustafson T, Chest 2006

Oxygenothérapie long terme versus VNI sans la

cyphoscoliosis

Table 3—Multivariate Analyses of Relative Risk of
Table 2—Univariate Analysis of Relative Risk of Death Death Among Patients With Kyphoscoliosis
Among Patients With Kyphoscoliosis
Variables HR 95% CI p Value
Variables HR 95% C1 p Value
Oxygen therapy alone 1
Mechanical ventilation vs oxygen  0.22  0.15-0.33 < 0.001 HMV 0.30 0.15-0.51 < 0.001
therapy alone Age =70 yr 263 1.74-3.98 < 0.001
Age =T0yr 334 231482 < 0.001 Female gender 1.27 0.85-1.92 0.24
Concomitant respiratory disease 243 1.72-3.44 < 0.001 Concomitant respiratory 143 0.96-2.12 0.078
Female gender 133 003-1.93 0.118 disease
Pao,* mm Hg 097 0.96-0.99 < 0.001 Pao, 0.99 0.97-1.02 0.70
Paco,,* mm Hg 0898 0.96-0.99 < 0.01 Paco, 0.99 0.95-1.02 0.05
*Continuous variables.
26 Gustafson T, Chest 2006
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Oxygénothérapie long terme versus VNI dans les

05

Cumulative Proportion Surviving
o o o
~ w -~

o

séquelles mutilantes de Tuberculose

Table 2—Multivariate Analysis of Relative Risk

of Death
Hazard
Variables Ratio 95% CI p Value
Ixygen therapy alone 1
{ome mechanical ventilation 0.35 0.17-0.70  0.0028
Age =T RLT L45485 000
Female gender 0.76 0.50-1.16 0.20
Concomitant disease 0.55 0.45-1.61 (.62
Pao,, mm Hg* 1.00 088103 075
Paco,, mm Hg® 0498 0.95-1.01 0.19
Vital capacity, % predicted* 099 0.95-1.01 0.36

*Continuous variables.

(18% concomitant O,)
LTOT alone

o
o

Jager L, Chest 2008

Maladies intersitielles

Séquelles tuberculose

Maladies neuro-

Cyphoscolioses

Observatoire ANTADIR (2010)

BPCO »

musculaires

DJO2isolée MVMN+O2 EVAT+02 OVAEB:xO2 EPPC+02 HAutres

16.12.2014
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Observatoire ANTADIR (2013)

l VHI £ 02 mO2isolée mPPC 02 Aérosolthérapie isolée ® Autres traitements* ‘

2013

2m2

2010
2009
2008
2007
2006

2005

T * VAEB # 02, VAT # 02, PET, aspiration, trachéotomie

Observatoire des patients de FANTADIR - 2013

anitarin

30

Oxygen treatment of sleep hypoxaemia in Duchenne
muscular dystrophy | Thorax 1989;44:997-1001

PEMSMITH, RHTEDWARDS, PM A CALVERLEY
From the Muscle Research Centre, University Department of Medicine and Regional Thoracic Unit, Liverpool

Air Oxygen

Sleep stage
P

s —F

00 100

Oxygen saturation (%)

Low flow overnight oxygen is
effective in reducing or abolishing
sleep hypoxaemia in

patients with Duchenne muscular
dystrophy

50 50

- 4 6 2 4 6
Hours Hours

Overnight oxygen saturation with air and with ox; i i il
i y r hai cygen in a 16 year old patient with Duchenne muscular dystrophy (vital
capacity 1-0 litre, maximum static inspiratory mouth pressure — 30 cm H,0) showing repeated oxygen desa!ufai:'an during

REM sleep corrected by oxygen. Light shaded areas represent
e eep caected by oxgel -present wakefulness (W) and stages -4 of non-REM sleep; REM sleep

16.12.2014
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Oxygen treatment of sleep hypoxaemia in Duchenne
muscular dystrophy | miorax 198944907100 |

PEMSMITH, RHTEDWARDS, PM A CALVERLEY
From the Muscle Research Centre, University Department of Medicine and Regional Thoracic Unit, Liverpool

oxygen only one subject showed any oxygen desaturation exceeding 2-5%. Oxygen desaturation was
associated with periods of hypopnoea or cessation of respiratory effort. jion
episodes of hypopnoea and apnoea was prolonged during oxygen breathing by 19% and the mean
duration of episodes during REM sleep by 33% (the proportion of REM sleep associated with

i i j Heart rate in non-REM sleep fell by 9-3%; heart
rate variation in REM and non-REM sleep was unchanged. These acute studies show that oxygen
reduces the sleep hypoxaemia associated with respiratory muscle weakness; whether long term
treatment will be possible or desirable is not clear as oxygen potentiates the underlying ventilatory
disturbance.

Sclérose latérale amyotrophique

| . M (n=22) Standard care (n=1%)
121 assessed for eligibility
Age (vears) 637 (10:3) 630 (81)
Sex (male) 14 (fids) 10(53%)
N 22;’;_‘:‘13 — Disease duration® (years) 14(1.3) 20(11)
1d not m cnteria "
10 refused to participate Riluzole 19(86%) 17 (B9%)
Bulbar score 24017) 33(1-8)
v Wital capacity (% predicted) 556% (187) 48.8% (20.7)
92 clinical review every 2 months Fmax (2 predicted) 3112 (11-00 31.0% (10:8)
SMIP (% predicted) 22 6% (11.4) 244 (10-8)
. — Fa, (kFa) 100 (1.8 102 (1.9)
N 51 f_:: d”o‘j;::ﬁe;;”d‘;i‘:;" FaC0o, {mm Ha) 61(11) 64 (1.2)
surveillance pericd LEP 034(023) 0-36 (0-31)
Eody-rmass index 216 36) 21.5(31)
. Mean sleep Sa0, 02-7% (40) 916% [7-0)
| 41 randomised % sleep 520, <00% 27-2% (40-0) 22.9% (16-9)
Total sleep time (min ) 201 {114) 17 3(116)
* : * REM sleep 5-3% (6-5) 11.9% (9-3)
| 22 assigned MIV | 19 assigned standard care |
| 22 analysad | 19 analysad |
32 Bourke Lancet Neurol 2006
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Sclérose latérale amyotrophique : Survie

— N
z 075 —— Stanchard care
£ p=0-0062
H
£ 050
g
k=l
2
£ o
a T T T
0 75 750 1125 1500
Days
Mumbers at risk
nans EH
] 4
100
2 075
= p=0.0059 p=ig2
:
8 "
t
2
£ o
0= T T T 1 T T T T 1
0 00 400 600 80 0 S 750 1125 1500
Days
Numbers at risk
NI 11 11
3 Standard care 9 10 Bourke Lancet Neurol 2006

Sclérose latérale amyotrophique : qualité de vie

A
100
5 — N
£ o754 a——0ua Controls
£ p=0-0013
g
3 050
g
5 4
g o
£
o T 1 ]
B c 4 300 2 oo 1200
1.00 E
- MNumbers atrisk Dy
H NV 22
£ 075 p=0-0004 b Standardcare 19
£
3 050 -
5
t
o
g 025 E
£
o T T T 1 T T 1
0 200 400 600 a0 300 600 400 1200
Days
Murnbers at risk
MY 11 11
Stndardcare O 10 Bourke Lancet Neurol 2006
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INDICATIONS DE VNI:

Maladies Neuro-ur et Déformations Thoraco-vertébrales

e Symptémes fonctionnels

1e Signes d’hypoventilation nocturne . Orthopnée,
e . . . . Céphalées matinales
et un critére physiologique suivant:

. Hypersomnolence diurne

. Sommeil fragmenté
2e Critéres physiologiques giatzUeinatinas
. Nycturie

a) PaCO2 > 45 mm Hg . Syndrome dépressif

b) Sp02 < 88% pdt 5 minutes consécutives (¥10% de I'enregistrement)
Consensus SLA. Rev Neurol 2006; 162 : 45320

3. Dans le cas des MNM rapidement évolutives:
. CV < 50% pred.
ou
. SNIP ou Pl max < 60% pred.
ou
. Sp02 < 90% pdt 5% de I'enregistrement nocturne
Consensus Conference Chest 1999; 116 : 521 et Consensus SLA, Rev Neurol 2006; 162: 45320

Ventilation non invasive au long cours

chez les BPCO....

16.12.2014

18



16.12.2014

Grande hétérogénéité utilisation en Europe

Pratiquement pas utilisée aux Etats-Unis !

1004 .
80+
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©
z
38 Lloyd-Owen et al.Eur Respir J 2005

Nocturnal non-invasive nasal ventilation in stable
hypercapnic COPD: a randomised controlled trial

R D McEvoy," R J Pierce,? D Hillman,® A Esterman,* E E Ellis,® P G Catcheside,’
F J 0’'Donoghue,’? D J Barnes,® R R Grunstein,® on behalf of the Australian trial of non-
invasive Ventilation in Chronic Airflow Limitation (AVCAL) Study Group

144 patients
randomly allocated

Nocturnal non-invasive
ventilation (NIV) plus
long-term oxygen
therapy (n=72)

| |

Lost to follow-up* (n=4)

Compliant with NIV >4 h/
night (n=41)

l l o \ 1 1 1 1 1

a 12 24 36 48 60 72

Long-term oxygen
therapy alone
(n=72)

Lost to follow-up* (n=4)

Included in intention-to-
treat survival analysis
(n=72)

Included in per-protocol
survival analysis (n=41)

Included in intention-to-
treat survival analysis
(n=72)

Included in per-protocol
survival analysis (n = 69)"

sFhorax 2009

LTOT
NIV

Number at risk

72
72

a0
56

Survival time (manths)

21 21 3
37 28 a
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Nocturnal non-invasive ventilation in COPD patients | s

with prolonged hypercapnia after ventilatory support =1 Standard vesment
for acute respiratory failure: a randomised, ot
controlled, parallel-group study .
£
F M Struik,' R T M Sprooten,” H A M Kerstjens,"? G Bladder,” M Zijnen,* J Asin,” § 987
N A M Cobben,® J M Vonk,*® P J Wijkstra™* a
g
g. 04
&
02+
Patients randomly allocated
n=201
R T S A R
I—I—\ Time to event (days)
NIV Standard treatment 7
n=101 n=100
—Standard treatment
08 =NV
Early drop-outs n=8 Early drop-outs n=4
(tn=4) (tn=2) H
; e
Drop-outs n=17 tn=4) Drop-outs n=20 (tn=5) ]
Died n=22 Died n=22 2 041
Completers n=54 Completers n=54 E
(p-p NIV >5 h/night n=43)
ITT survival analysis n=101 ITT survival analysis n=100 027
4.th)rax 2014 = 3i!5 7.‘30 \D:JS Mlsﬂ WIZS 21!51

Survival time (days)

Bernd Schinhofer, Bernd Schucher, Karl Wegscheider, Carl

P Crige, Tobias Welte

Non-invasive positive pressure ventilation for the treatment
of severe stable chronic obstructive pulmonary disease:
a prospective, multicentre, randomised, controlled clinical trial

[Thomas Kghnlein, Wolfram Windisch, Dieter Kghler, Anna Drabik, Jens Geiseler, SylviaHart], OrtrudKarg, Gerhard Laier-Groeneveld, Stefano Nava,

0-40 — Control group
e——T—. T
— Intervention group
=0-000.
= 0304 P 4
™
fre— €
(=]
E
¥ v 020
43 amigred t receve standard COPD reatment. ‘ 102 assigned to receive starclrd COPD treatment arcl =
e 10T vled onere roop) 70T nested. e NPV (et roue) S
=
; !
B | § 010
k=
[ nirmadonnane ik AN
I perryrerme—— | [t i 0 ; ; ; ;
0 100 200 300 40
Time (days after randomisation)
Number at risk
Control group 93 77 72 69
Intervention 102 a5 92 90

Baseline 14days  3months Gmonths 9months 12 menths. group
Al patients 79(08) 70(11) 70(11) 67(10) 68(09) 69(11)
Control group 79(07) 75011 74(09) 7110) 7308 7402
Non-invasivepositivepressure  80(08) 66(09) 66(11) 64(08) 64(08) 65(09)

ventilation group

[Values are mean (5D),

Table 4: Arterial carbon dioxide pressure (kPa) during the 1-year study

Kohnlein, Resp Lancet 2014

16.12.2014
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Quelle conclusion

Number of Mean age (years)  FEV,litre (% predicted) BMI (kg/ m?) PaC0, (kPa) Settings and compliance,  Deaths (12 months)
patients for NIV
NN Control NIV Control NNV Control NIV Control NV Control NV Control
Kohnleinetal, 2014: 102 93 622 644 26% 7% 248 245 78 77 1-216(47);E-4-8(16);  118% 33%
R-161(3.6): C-59 (3:1)
Struik et al, 2014* 101 100 639 635 0.67 065 246 2438 79 77 1-19.2 (3-4); E-4-8 (1.0); 30%  29%
(26%) (26%) R-15 (3); =63 (2.4)
McEvay etal, 2009 72 72 688 672 055 063 254 255 725 70 -129(109-143) E-51  17%" 2%
(23%) (25%) (48-53); R~ nil; C-4:5(32)
Windisch et al, 2005 34 - 63-4 - 103 . 283 - 71 1-277 (59); E-0; 14%+
R-208(25);C-not stated ~ 3%%
Clini et al, 2002* 2 47 64 66 27% 31% 6 25 67 6.6 1-14 (3); E-2 (1); R-8; 18%  17%
C-9(2)§
Data (5D or range), ise NIV=non-invasi ilation. FEV,forced expiratory volume in 1s. BMI-body-mass index. I-inspiratory positive ainway pressure cm H,0. E-expiratory
positive ainway pressure cm H,0. R=back up per minute. G liance in h. *personal c i from D Mckvoy. 12-year mortality as published. $1-year mortality (personal communication from

WWindisch). SMean daily use in compliant patients.

Table: Summary of key data from long-term studies of domiciliary NIV in COPD

Ip) Elliot, Resp Lancet 2014

BPCO et BPCO

246 patients inclus

l

213 patients avec données d’observance a la

VNI
Obéses BPCO Non - Obése BPCO
102 (48%) 111 (52%)

Médiane de suivi = 48 [28 ; 73] months

46 % de déces a la date de censure

Borel, respiology 2014
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Suivi, observance et mortalité

Ensemble des BPCO Obese BPCO non

Kaplan Meier estimates

patients n=102 Obese p-value
n=213 n=111

Observance moyenne . . )
quotidienne VNI, h/jour 5.9[3.9;8.3] 6.9[4.1;8.6] 5.3[3.2;7.9] 0.007
Suivi médian, mois 47.7(27.8,; 73] 55‘37[37?;'1‘ 38.5(22.6;69.7]  0.002
Mortalité, % 45.5 32.4 57.7 0.0002

= B

- K- — BMi<30kgm?

. =T BMIz 30 kg.m?

@ |

o

@« 4

o

- |

o

o

(=]

L=

= T T T T T

0 20 40 60 80 100 Borel, respiology 2014

INDICATIONS DE VNI: BPCO

Echec de | 'Oxygénothérapie Longue Durée
ET

Signes cliniques d "hypoventilation alvéolaire nocturne

ET
PaCO2 > 55 mmHg
ou
Echec de | 'Oxygénothérapie Longue Durée
ET

PaCO2 > 55 mmHg et instabilité traduite par une
fréquence élevée des hospitalisations pour
décompensation

Recommandations SPLF. Rev Mal Respir 2003

16.12.2014
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Mucoviscidose et VNI

Outcomeor subgrosp e gy Dol Statistical method Effect size
e
: 1 Lung function - chest 3 sed. Mean Difference (IV, Fixed, 95% CI) Subtotals only i

physiotherapy including 1
1 Girected cough
1 1.1 FEV) 3 118 Sed. Mean Difference (TV, Fixed, 95% CI) -0.05 [-0.41, 0.31] 1
1 12 VG 3 118 5td. Mean Difference (IV, Fixed, 95% CI) 002 035,038 |
1 1.3 FEFa5.75 3 1138 Sued. Mean Difference (TV, Fixed, 95% CI) -0.03 [-0.39, 0.33] 1
1 2 Lung funcrion - chest 3 Sed. Mean Difference (IV, Fixed, 95% CI) Subeotals only 1
1 physiotherapy induding PEP 1
1 21F 3 118 Sud. Mean Difference (IV, Fixed, 95% CI) 0,06 [-0.43, 030) |
1 3 118 Sud. Mean Difference (IV, Fixed, 95% CI) 001 037,035 |1
1 5 75 3 118 Sud. Mean Difference (TV, Fixed, 95% CI) 000 [-0.36, 036 |
PITTIOTy Mscte Srengt o T MEn Dierence [ e D Tl ot not sdected
{emH 0}
3.1 Flmax 1 Mean Difference {1V, Fixed, 95% CTy 0.0/[0.0, 0.0
3.2 PEmax 1 Mean Difference {1V, Fixed, 95% CTy 0.0/[0.0, 0.0

4 Airway resistance % predicted 1 Mean Difference (IV, Fixed, 95% CI) Subtotals anly

5 Oxygen saturation during airway 1 Mezn Difference (IV, Fixed, 95% CI) Subtotals only

dearance (%)

6 Oxygen saturation during airway 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only

dearance (change in Sp07 %
during tresiment)

7 Oxypen saturation after airway 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only

dearance (Sp;) - chest
physiotherapy including
directed cough

8 Onypen saturation afier airway 1 Mean Difference IV, Fixed, 95% CT) Subtotals only

dearance (Sp0) - chest
physiotherapy indluding FEP

9 Sputem wet weight (g) - chest 3 118 Mean Difference {1V, Fixed, 95% CIy 0.69 [-3.06, 1.67]

physiotherapy including
directed cough

10 Sputum wet weight (g)- chest 3 118 Mean Difference {1V, Fixed, 95% CIy -1.54 [-3.96, 0.80)

physiotherapy induding PEP
46

Ventilation non invasive au long cours

Syndrome Obésité Hypoventilation...
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Syndrome Obésité hypoventilation (SOH):

Faut-il faire évoluer la définition?

Hart N, Mandal S, Manuel A, Mokhlesi B, Pépin JL, Piper A, Stradling J. Thorax 2013/08/28.

* IMC 230 kg/m2

+ PaCO, diurne > 45mmHg
* sans autre cause d’hypoventilation
* 80 a90% SAOS

*ou [HCO3] > 27 mmol/L ou excés de base + 3 mmol/L

« [HCO3], peut-étre vu comme I’HbA1c du CO,, en I’absence
d’autre facteurs confondants sur I’équilibre acido-basique
(alcalose métabolique) »

SOH est associé a une morbi-mortalité

importante et des co(ts de santé élevés

Yearly medical expenses (OSA)

80000
70000 —— -+ Mortalité & 2 ans SAS vs contrdles 6.1% vs

| w— Controls
60000

50000 4.4%, p<0.0001

“ 40000

30000
10000 —
04— — — — "
PARHLHEIIDNONALY D OAD
Time of diagnose (year)

Yearly medical expenses (OHS)

80000 ¢ PP 2
70000 1 A O -+ Mortalité & 2 ans OHS vs contréles: 25.4% vs
— Controls

60000 |
50000 | \_/\A/ 6.8%, p<0.001
« 40000
30000 |
200001 ———"
10000 =

0

DPABLHEBIASONAD KHOAR
Time of diagnose (year)

Jennum P et al. Thorax 2011
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Mécanismes de I’hypercapnie diurne dans le

SOH (état stable)

Obésité
A 4
M Augmentation de la charge mécanique M

Altération neuro- Faiblesse des muscles respiratoires? _SAOS
hormonale Résistances VAS
Résistance Leptine?
Axe somatotrope?

A 4

Altération de la commande ventilatoire €
A 4
Hypoventilation Alvéolaire Chronique
Adaptée de Mokhlesi B Respiratory Care 2010; 55: 1347-62

ndrome d’apnées obstructives du sommeil

5 minutes

02| T T T T e T T e e T
a7 P 88 a7

THO

ABD

THERM
DEB"’W W\Aﬂ/—
TP
It o o Mg i
EOG Ll [elzlzelelzelz 2 [ e [ 2 | o [ & [ 5 & [ = [» [ =[5 [ = [ & & 58 [&®
Hypnogramme

Elimination CO2 Altération de la commande
ventilatoire

|

Diminution de la reprise
ventilatoire post-événement

Production CO2

Hypoventilation Diurne

€02 (production / élimination)

51 Temps
Borel JC, Respirology 2012 adapté de Berger Ki et coll. JAP 2002
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Hypercapnie diurne associé au SAOS

Rapport (Durée de I'apnée / Durée reprise ventilatoire)

o0 W 6
| g s
N i :
| £ ® ,E 4
| . £ I E e
l B a | l g 3 e
LI ] Tl : S
SR RN R I T TR I P
i ! E . S §
| : 2
=z r=047
) ° p<0.05
1 40 50 60 0 40 50 2 0 . et
30 40 50 60
Awake PaCO, (1orr) Awake PaCO, (1orr)
Awake PaCO, (torr)

Ayappa | et Coll. AJRCCM 2002

Réponse incomplete a la PPC au cours du
sommeil paradoxal

AR AR A AU AR A A A e AR08
01111 1100000001098 UB99YuUsU¥087 77 GECRRRARARRARRRARRRSRARARRA ARRRAASARAREEES

44444 mﬁ“ﬂ!m ; 14

=

REM sleep

53 Crummy, Thorax 2008
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Hypoventilation au cours du sommeil paradoxal

i

MAWWMAMMMMAN\AWMNMMWW\WMM

Predominant reduction of the thoracic contribution to the ventilation occurring during phasic REM sleep

o~ WWMVWNWANV\AMNM
wMWmmwwwMWwwwwNWMhn Awd\fhw

Sustamed reducton m flow
Ny 100
*
'tow——%o—-h&———ww—wlrl\)ﬁvwwﬁw - . y=-31.195% La(X) + 50 829
2 r=0.54,p=0.037

Reduction of respiratory effort during phasic REM cdxurednedre-piwy&iw:

EEM HypoVA, %

RN REX ] REM | mex REN ) E T R RN CO2 sensitivity Ymin'mmHg
54 Chouri et coll, CHEST 2007
1 month NIV Control group

PaCo02 (kPa)
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Borel JC et al. Chest 2012
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Assistance ventilatoire non-invasive, traitement de premiére ligne

= 100 fr—— Assistance ventilatoire [?
S) — -
— =Tl
g oo e
S |
s 1 reea
“U-) 80 - sssssas,
5 | T e
2
= 70r
®
£ soF — OHS treated with NPPV
e = = = Eucapnic morbid obesity
o Untreated OHS

50 1 1 1 1 1 1 1 1 1

0 2 4 6 8 10 12 14 16 18

Months after diagnosis of OHS

Adapté par B Mokhlesi Respir Care 2010 (Nowbar 2004 et Budweiser 2007)

Impact de la sévérité de I’atteinte respiratoire sur le pronostic

A B
104 i0
Pa0, 2 50mmHg
£99 509 H<7.44
< £
2084 @08
:
%”'7' Sor o= 7.44
8
g Pa0, < 50mmHg H
& 064 d Eosd 1 | e
op Mo supplemental oxygen
05 o5
3 Overall population
4 2 - .
0 20 40 80 80100 120 0 20 40 60 BO 100 120 - 1
Months Eosd  mimee .
Months ; i
£ |
1.04 - Bos by
Leukocytes < 7.8"10° L 2 |
[ ! Supplemental
g 00 : Supplemental oxygen
H
2 08
5
z
E 074 ; .
K1 Teukocytes = 7.8*10° L +CRP o
g
o 064 oko 5 600 820 o
Years
05
—
0 20 40 60 80 100 120
Months

Budweiser S et al. J Int Med 2007

Priou P et al. CHEST 2010

16.12.2014

28



Impact du mode de présentation clinique (aigu versus chronique) et des
comorbidités

10, 107 AQe < 60,64 yeurs old 0 BMI > 39.41 kg/m?
T FEVING 2 70% » -
09
» 1 ; 0.9 § 094 s Overal popuation
5 Overal population - >
2 08 5 s BMI <= 39.41 ka/m?
2 o8] S 08
> FEVIIVC < 70% g g
g S22 g Age > 60.64 years old ﬁ
807 € o7 & 07
&
06 06 06
05 T 05 T T T T T T T " 0s T T
0 12 24 36 48 60 72 84 9% 70 12 24 3 48 60 72 84 %6 24 3% 48 60 72 84 96
Morths Morths Morths
1.0 9 1.0 7 No Combination of cardiovascular agent}
. (Diuretic + at least 1 other class)
NIV initiation in CRF
s
2 0o 2 09 Overall population kS
g ?
5 2 ;
s ‘5 | g Overal population
z 081 NIV initiation in AHRF 08 S oe viako
8 Umspiratovy, vad) 8 Combination of cardiovascular agerts g
g o (Dwretic + at least 1 other class) E
& 07 & 07 B oz
2o
NIV initiation in AHRF
0.6 1 (intensive care unt) 06 0.6 1
05 05 ——T—T——T—T— &
0 12 24 36 48 60 72 84 O 0 12 24 36 48 60 72 84 9% .
Bl Morita 0122436»:&}350729496
59 Borel JC et al. Plos One 2013

SYNDROME OBESITE-HYPOVENTILATION

- Respiratoires
Hormonales and Metaboliques “SAOS, Hypovem”aﬁ-

« Resistance a la leptine

. , paradoxal
« Déficience de I'axe somatotrope
« / Résistance a l'insuline

* . Adiponectine - Défici «Déficience muscles respiratoires
Elleleiess «Altération de la commande ventilatoire

*Restriction volumes pulmonaires

Cardio-vasculaire Inflammation de bas grade
« Dysfonction endothéliale */ CRP ultra-sensible

« Haute prévalence maladies cardiovasculaires */” RANTES (Cytokine pro-
inflammatoire)

Capacités Somnolence diurne ex-

Intolerance a I'effas o o
Diminution des activités
de la vie courante

Qualité de vie altérée

| Taux élevé de chomage

Risque élevé d’hospitalisation Handicaps

Risque élévé de

Participation soclale basse

Dépenses de santé elévées -

Borel JC. et al 2012
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Conclusion

Neuro-

musculaire

overlap

BPCO /
obstructifs

Cypho-
scoliose
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