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o
| . ERS Task force report: Definition, discrimination, diagnosis and
treatment of central breathing disturbance during sleep

3.5. Obesity hypoventilation syndrome

OHS is defined by diurnal hypercapnia in obese patients (BMI >30 ke-m™%) when other causes of
hypoventilation are excluded (ICSD-3) [298-318]. The most common presentations are either an
acute-on-chronic exacerbation of hypercapnic respiratory failure, leading to admission to an intensive care
unit (ICU) [310, 318] or a sleep specialist referral for suspected OSA [319]. OHS patients are morbidly
obese and demonstrate severe OSA in >80% of cases. Differences to OSA are more quantitative than
qualitative, i.e. higher BMI, higher AHI, lower lung volumes, more hospitalisations and ICU admissions,
and higher burden of comorbidities. Daytime sleepiness correlates with severity of REM sleep
hypoventilation, another classical feature of OHS [320-325].

i) 2 modes de présentation clinique (~30% IRA; ~70% clinique du sommeil)
i) Présence d’apnée du sommeil >80%
iii) Comorbidités

Randerath W et al. ERJ DOI: 10.1183/13993003.00959-2016



P ...2 modes de présentation clinique (~30% IRA; ~70% clinique du sommeil)
\T Plan . .présence d’apnée du sommeil >80%
...Comorbidités

i) Comment améliorer le dépistage précoce?
— Connaitre la prévalence
— Stratégies d’identification précoce (« staging » of OHS)
ii) Quel(s) support(s) ventilatoire(s) au cours du sommeil

— CPAP vs VNI (BIPAP+FR)

iii) Au-dela du traitement nocturne?
— Associer la réhabilitation

— Chirurgie bariatrique (métabolique?)



...Présence d’apnée du sommeil >80%

> ...2 modes de présentation clinique (~30% IRA; ~70% clinique du sommeil)
‘\( Plan
...Comorbidités

i) Comment améliorer le dépistage précoce?
— Connaitre la prévalence

— Stratégies d’identification précoce (« staging » of OHS)



’\(\ Prevalence du SOH (1)

* Prévalence du SOH est méconnue
— Estimée dans des cohortes de patients adressées en médecine
sommeil ou hospitalisés

— Biais de sélection avec un risque de surestimation

Author Region Year | Males | Age BMI PaCO, | Prevalence

(%) | (Yrs) | (kg/m?) | (mmHg) (%)
Mokhlesi *° United States 2007 66 49 47 54 20
Kawata "’ Japan 2007 93 49 31 A7 14
Trakeda ’® Greece 2010 NR 57 40 57 14
Alzaabi ”° United Arab Emirates | 2013 61 55 45 57 17
Macavei > United Kingdom 2013 NR 55 42 51 22
Harada ** Japan 2014 55 50 37 49 12
Bahammam *° | Saudi Arabia 2015 33 57 45 57 8.5

Piper A CHEST 2016. doi: 10.1378/CHEST 15-0681



f Prevalence du SOH (1)

« Elévation des bicarbonates veineux [HCO3-], refletant la compensation
d’'une acidose respiratoire chronique, pourrait-étre une stratégie simple de

dépistage du SOH chez les patients obeses

All patients with AHI = 5
n=>522
27% with OHS

HCO; <27 mEg/L HCO; =27 mEg/L
n =257 n=265
3% with OHS 50% with OHS

r y
AHI< 100 AHI = 100
n= 186 n=79
39% with OHS 76% with OHS

Mokhlesi B et al. Sleep Breath 2007; 11:117-124
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‘( Prevalence of Obesity Hypoventilation Syndrome in ambulatory

obese patients attending medical analysis laboratories

= Déterminer la prévalence du SOH chez des sujets obeses
ambulatoires sans suivi pneumologique préalable.
= Evaluer sensibilité-specificité des [HCO3" ] pour dépister le SOH.

= Evaluer les facteurs indépendamment associés au [HCO3" ].

Borel JC et al. Respirology 2017; In press



/_\ Patients (= 18 ans) avec IMC > 30 kg.m™ en état stable adressés en laboratoire de
\ biologie médicale pour analyses de sang (n=1004)
|
Dosage [HCO3)] |

Exclus IMC <30 kg.m2

(n=6)
v
] 1 ] 1 Suivi
[HCO3",] 227 mmol.L [HCO3",] <27 mmol.L ,
pneumologique
(n=246) (n=458) régulier
[HCO3" ] 2 0ou <27
Randomisation mmol.L1
tratifié |
Refus dfa stra cl;ﬁterzur e (n=294)
consultation €—— (n=234)
(n=119) (n=224)
N Refus de consultation v
(n=120) W
Examens
respiratoire + : : Fin de I'étude
sommeil ¢ S Examens rgsplratowe +
(n=127) sommeil (n=114)

Borel JC et al. Respirology 2017; In press



y

Caractéristiques des patients en fonction de [HCO3" ]: modele univarié

[HCO3" ] 227 mmol.L? [HCO3",] < 27 mmol.L?
P-Valeur [
(n=127) (n=114)

Age (années) 58 (12) 54 (14) <0.001
Genre (% homme) 51.2 41.2 0.088
IMC, kg/m? 35.1 (4.6) 35.5 (4.6) 0.218
Pression Artérielle Diastolique, mmHg 81.0(11.2) 82.1(11.0) 0.530
Pression Artérielle Systolique, mmHg 136.6 (15.2) 132.2 (15.0) 0.027
Statut tabagique, % Tabagisme actuel 13.6 15.9

0.044
8.4 2.9
500 s56 0133
278 201 038
87 63 0420
110 z 0335
282(1.4) 240(1.5) /
200 308
1.3(0.4) 1.4 (0.5) 0.204
=T 0
84.1(17.7) 87.6 (18.5) 0.010




&
‘( Caractéristiques des patients en fonction de [HCO3: ]: modele univarié

[HCO3: ] 227 mmol.L'? | [HCO3",] <27 mmol.L?

P-Valeur
(n=127) (n=114)

Pa0,, kPa 10.5 (1.5) 10.8 (1.3) 0.032
PaCo,, kPa 5.0(0.5) 4.7 (0.4) <0.001
VEMS, % valeur théorique 93.7 (18.7) 100.3 (17.1) 0.005
= e

<0.001
SpO, moyenne nocturne, % 92.2(2.7) 92.7 (2.2) 0.013

Temps de sommeil avec Sp0,<90% 14.0 (19.4) 9.9 (16.7) 0.039



Statines, %
Inhibiteurs de la pompe a protons, %
Hormones thyroidiennes, %
Anti-Agrégants plaquettaires , %
Benzodiazépines, %
ISRS, %
Vitamin D, %
Anti-Vitamine K, %
Paracétamol, %
AINS, %
Hypouricémiants, %
Traitements anti-hypertenseurs
Sartans, %
Diurétiques thiazidiques, %
Bétabloquants, %
IEC, %
Inhibiteurs calciques, %
Diurétiques de I'anse, %
Traitements anti-diabétiques
Insuline, %
Biguanides, %

Inhibiteurs de DDP4, %

Sulfamides hypoglycémiants, %

[HCO3-,] 2 27 mmol.L? [HCO3-] < 27 mmol.L? ST
-Valeur
(n=127) (n=114)

21.3
19.7
13.4
11.8
5.5
7.1
7.1
3.9
12.6
6.3
6.3

28.3
23.6
22.0
12.6
11.0
4.7

20.5
5.5
9.4

17.5
9.6
10.5
10.5
7.0
6.1
4.4
5.3
7.0
1.8
4.4

21.9

14.0

123
8.8
7.0
3.5

0.9
23.7
4.4
4.4

0.141
0.012
0.613
0.385
0.521
0.845
0.620
0.618
0.020
0.159
0.028

0.065
0.037
0.011
0.049
0.165
0.040

<0.001
0.461
0.485
0.063



o
‘\( Prevalence du SOH chez des patients obeses sans suivi pneumo préalable (n=704)

* Prévalence chez des sujets obeses sans suivi pneumologique préalable:

1.10; IC 95= [0.51; 2.27] %

* Prévalence dans la sous-population des patients SAOS (IAH > 15/h):
1.85; IC 95=[0.79; 4.03] %

Borel JC et al. Respirology 2017; In press



ﬂ)

Age (années)

Genre (homme vs femme)
IMC (mesuré), kg/m?
PaCo,, kPa

VEMS, % valeur théorique

IAH, n/h

Pression Artérielle Systolique, mmHg
DFG (CKD-EPI) (mL/min/1.73m?)
Traitements anti-hypertenseurs Ovs23
lvs23
2vs23
Traitements anti-diabétiques

Non vs Insuline (+ anti-diabétique oral)

Anti-diabétique oral vs Insuline (t anti-diabétique oral)
Inhibiteurs de la pompe a protons (oui vs non)

Paracétamol (oui vs non)

Hypouricémiants (oui vs non)

Modele multivarie expliquant [HCO3" ]

0.023 [-0.005; 0.051] 0.104
0.088 [-0.493; 0.670] 0.765
-0.095 [-0.159; -0.031 ] 0.004
1.931 [1.384; 2.478] <0.001
-0.018 [-0.033; -0.002] 0.026
0.024 [0.010; 0.039] <0.001
0.016 [-0.003; 0.035] 0.096
0.005 [-0.014; -0.025] 0.595
-0.383 [-1.361 ; 0.595]

-1.363 [-2.420; -0.307] 0.040
-0.728 [-1.790 ; 0.333]

-3.633 [-5.079; -2.186] <0.001
-2.565 [-3.904 ; -1.227]

1.085 [0.301; 1.869] 0.007
1.090 [0.155; 2.024] 0.023
-0.110 [-1.380; 1.161] 0.865

Borel JC et al. Respirology 2017; In press



PN
( Prevalence of Obesity Hypoventilation Syndrome in ambulatory
obese patients attending medical analysis laboratories

* Prévalence du SOH chez des patients ambulatoires (1.10; IC 95=
[0.51; 2.27] %) en deca de ce qui est actuellement rapporté
dans les cohortes adressées en médecine du sommeil/pneumo

(10 et 20% selon les études).

* Dans cette étude, le seuil de [HCO3-v] approprié pour détecter

précocémment le SOH n’est pas possible a fixer (trop peu de cas)

« [HCO3v] reflete la multimorbidité et la polymédication des

patients.

Borel JC et al. Respirology 2017; In press



>
‘\( CORRESPONDENCE

Obesity hypoventilation

syn_dr_o_me: does the CU rrent Hart N, Mandal S, Manuel A, Mokhlesi B, Péepin JL, Piper A,
definition need revisiting? Stradling J. Thorax 2013/08/28.

e IMC230kg/m?

e PaCO, diurne >45mmHg
e sans autre cause d’hypoventilation
e >80 SAOS

e ou [HCO3] > 27 mmol/L ou exces 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) »



o
\ ERS Task force report: Definition, discrimination, diagnosis and

treatment of central breathing disturbance during sleep

Staging of hypoventilation in obesity

0 At Risk BMI >30kg.m2 OSA No hypercapnia
| Obesity-associated Sleep BMI >30kg.m2 OSA/hypoventilation Intermittent hypercapnia during
Hypoventilation during sleep sleep; full recovery during sleep
(PaCO2 or PtcCO2 morning ~
evening)
I Obesity-associated Sleep BMI >30kg.m2 OSA/hypoventilation Serum bicarbonate <27 mmol.L?
Hypoventilation during sleep when awake; Intermittent

hypercapnia during sleep (PaCO2 or
PtcCO2 morning > evening)

1l Obesity Hypoventilation BMI >30kg.m™ OSA/hypoventilation Serum HCO3 >27 mmol.L! when
during sleep awake; HCO3 increased during day
Sustained hypercapnia (PaCO2 >45
mmHg while awake)

v Obesity Hypoventilation BMI >30kg.m OSA/hypoventilation Sustained hypercapnia while awake,
Syndrome during sleep cardiometabolic comorbidities

Randerath W et al. ERJ DOI: 10.1183/13993003.00959-2016; on line first



...Présence d’apnée du sommeil >80%

> ...2 modes de présentation clinique (~30% IRA; ~70% clinique du sommeil)
'\( Plan
...Comorbidités

ii) Quel(s) support(s) ventilatoire(s) au cours du sommeil

— CPAP vs VNI (BIPAP+FR)



&
‘\( CPAP versus VNI (1) chez les patients SOH avec OSAS sévere

Subjects screened

Table 1 Baseline characteristics of study patients n=285
CPAP BVS 37 met exclusion criteria:
— — 17 acute respiratory failure
(N=18) (N'=18) 4 found not to be hypercapnic
at repeat baseline ABGs
Age ':Vears} 52 (17) 41 (13) 9 already using CPAP therapy
Sex (M:F) 14:4 9:9 3 other possible contributors to
hypoventilation-hemi-
BMI {kg[mz} 52 “} o4 [9} N . diaphragm paralysis and
Awake Spo; (%) 90 (86-92) 87 (84-93) S::jrzfr:seer:ltgrllbla?r scoliosis/sarcoidosis
Baseline Paco, (mm Hg) 52 (49-55) 49 (47-57) 2 major psychiatric disorders
Bicarbonate (mmol/) 30 (29-33) 30 (29-32)
FEV,/FVC ratio (%) 81 (6) 81 (7) Declined to

participate n=3

Clinically managed Enrolled in trial
on CPAP n=45

Consensus clinique (sécurité) : Exclusion si

Randomised group

- Persistance de désaturations séveres sous

0 : .
PPC (Sp02<80/0 for 10 mln) sans évidence Met a priori criteria for Randomised to Randomised to
2 CPAP failure n=9 CPAPn=18 BVSn=18
apnées
- Ou PtCO2 > 10mmHg REM
- Ou augmentation de 10mmHg entre apres CPAP for 3 months BYS for 3 monthe
n=18 n=18

midi et matin et PaCO2 > 55 mmHg

| Placed on BVS I 18 patients for analysis 18 patients for analysis

Piper A et al. Thorax 2008; 63:395-401



&
‘\( CPAP versus VNI (1) chez les patients SOH avec OSAS sévere

Critere de jugement principal: Variation PaCO2 a 3 mois

Table 4 Change in daytime gas exchange, weight and subjective sleep quality following 3 months of
positive pressure in the three treatment groups

Change in Change in Mean difference

CPAP group BVS group between treatments
Outcome Mean (SD) Mean (SD) (95% CI) p Valuef
Paco, (mm Hg) —5.8 (8.4)* —6.9 (6.7)* 1.04 (—4.5 to 6.6) 0.7
Awake Spos (%) 6 (3)* 8 (5)* 1.9 (—5. 2 to 1.3) 0.24
Bicarbonate (mmol/l) —2.3 (8.5)* —2.5 (2.5)* 0.2 (—4.2 to 4.6) 0.93
Weight loss (kg) —4.9 (7.8)* —5.6 (9.4)* 0.7 (—5.2 to 6.5) 0.82
Mean nightly therapy use (h) 5.8 (2.4) 6.1 (2.1) 0.33 (—1.8 0 1.2) 0.66
ESS —6(8)* —9 (5)** 2.89 (—1.78 to 7.56) 0.21
PSQI —1.93 (3.5) —5.6 (3.9)** 3.67 (0.82 to 6.5) 0.013

CPAP = 14(3) PIP = 16(2)
PEP = 10(2)

+ tests vigilance psycho-motrice

Piper A et al. Thorax 2008; 63:395-401
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\

Excluded = 49

— Psycho-physical incapacity to complete questionnaires = 9

— Severe chronic illness = 11
— Severs nasal obstruction = 1
— Absence of informed consent = 28

- CPAP versus VNI (2) chez les patients SOH avec OSAS séveére

ORIGINAL AR

Efficacy of Different Treatment Alternatives for Obesity

Hypoventilation Syndrome

Pickwick Study

Selected
351

L.

4{

ITT

analysis :

No severe OSA = 81
(Referred to parallel study protocol)

-

Randomized
221

NIV
71

CPAP
80

Control
70

Dropout=7

17 (All no medical causes)

Oxygen therapy ]‘

Dropout = 11
1] (Al no medical causes)

L

Oxygen therapy ]‘
16

-

A

t

( Oxygen therapy }‘_ Dropout = 3
20

(One medical cause)

| | Completed protocol
64

| | Completed protocol
69

| | Completed protocol
67

Masa JF et al. AJRCCM 2015; 192:86-95
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'{ CPAP versus VNI (2) chez les patients SOH avec OSAS sévere

Critere de jugement principal: Variation PaCO2 a 2 mois

Table 2. Baseline Measurements and Changes with Treatment Related to the Primary and Secondary Outcomes of Pulmonary
Function

P Value of Intergroup

Baseline [Mean (SD)] Intragroup Differences [Mean (SD)] Differences
NIV CPAP Control NIV CPAP Control Unadjusted Adjusted

Paco,, mm Hg 51 (4.3) 50 (4.5) 51 (4.2) 5.5 (7)* —3.7 (6.6)" —3.2 (6)" 0.029 0.034

Bicarbonate, mmol/L 30 (3.4) 30 (4) 30 (3.2) -2.1 (3.2 —-1.9 (3.7)" 0.7 (3.1) 0.0101 0.005
0.033

pH 7.405 (0.032) 7.403 (0.041) 7.393 (0.036) 0.006 (0.036) 0.007 (0.032)5 0.020 (0.032)* 0.01?1 NS
0.026

Pap,, mm Hg 62 (8.7) 63 (9.8) 61 (8.2) 4.8 (10)* 5.5(12) 1.9 (8.3) NS

FEV,, % 76 (17) 79 (20) 80 (20) 4.8 (13) —-1.8(15) —-1.5(18) 0.0157 0.0417
0.009" 0.003"

FVC, % 78 (19) 80 (20) 82 (20) 4.1 (1'5}§ —1.4 (19) —0.6 (18) NS —_

FEV,/FVC 80 (11) 81 (11) 80 (10) 1.5 (12) —1.9(9.3) —1.7(12) NS —

6-MWD, m 340 (132) 358 (131) 338 (112) 32 (58) 6.0 (63) 16 (67) 0.013" 0.01"

Masa JF et al. AJRCCM 2015; 192:86-95
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‘\( CPAP versus VNI (2) chez les patients SOH avec OSAS sévere

Comparaison NIV vs CPAP PaCO2 a 2 mois

3.5 7 [ Unadjusted
B Basic adjustement
3 1 [l Basic and weight change adjustements

B Basic, weight change and CPAP/NIV
25 ] use adjustements

(1.1:5.4)

(0.0:4.2) (0.2:4.0)

Mo
I

(0.0;3.9)

—
o
|

<0.05 <0.05 <0.05

—i
|

(~0.4:1.8)

A PaCO2 mmHg

0.5 -

CPAP vs Control NIV vs Control NIV vs CPAP

Figure 2. Intergroup Paco, changes (means and 95% confidential intervals), adjusted according to
basic adjustments (Pac,, age, sex, body mass index, and apnea-hypopnea baseline values), weight
change, and continuous positive airway pressure (CPAP)/noninvasive ventilation (NIV) use (more or

less than 4 h/night). NS = not significant.

Masa JF et al. AJRCCM 2015; 192:86-95
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L CPAP versus VNI (2) chez les patients SOH avec OSAS sévere

Critere de jugement principal a 3 mois: Fréquence de I’échec au traitement

1)  Admission hospital

i)  Peristance insuf respi (PaCO2 >60 mmHg ou +10 mmHg /baseline)

i)  Non adherence (<2h)

Inclusion de patients en état stable ou
immédiatement aprés IRA stabilisée
(7.35<pH>7.45 a la randomization)
22 post IRA

[ Enrolment ]

Assessed for eligibility (n = 170)

Excluded (n=110)
+ Not meeting inclusion criteria (n = 85)

A 4

+ Declined to participate (n = 22)
+ Unable to contact (n = 3)

Randomised (n= 60)

}

h 4

——

Allocation

] v
J

Allocated to Bi-level PAP (n=29)
+ Received allocated intervention (n=29)
+ Did not receive allocated intervention (n=0)

Allocated to CPAP (n=31)
+ Received allocated intervention (n=31)
+ Did not receive allocated intervention (n=0)

—

Y

Follow-Up

] Y
J

Lost to follow-up (n=0)

Discontinued intervention (n=2;
withdrew at 0 and 1 months)

Lost to follow-up (n=0)

Discontinued intervention (n=1;
withdrew at 2 months)

Analysis

] !

J

Analysed (n=27)
+ Excluded from analysis (n=0)

Analysed (n=30)
+ Excluded from analysis (n=0)

Howard ME, et al. Thorax 2016;0:1-8.



CPAP versus VNI (2) chez les patients SOH avec OSAS sévere

30 1

- _ HEE Bi-le\el PAP
/1 CPAP

20 - T

15 -

10 1

Percentage of participants

Treatment Us:age Hosf:nital F‘aCCﬁ2 >60 Pa(‘;::TJ2 > 60
failure <Z2hournight admission 1 month 3 months
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‘\( CPAP versus VNI (2) chez les patients SOH avec OSAS sévere

p<0.01

B o

p<0.01

—8— Bi-lew| PAP
@ CPAP

75 A

PaO, (mmHg)

Baseline

Bicarbonate (mmal)

T
1 month

T T T
3 months Baseline 1 month 3 menths

p<0.01

T T T
Baseline 1 moenth 3 months

Howard ME, et al. Thorax 2016;0:1-8.
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L ) CPAP versus VNI (2) chez les patients SOH avec OSAS sévere

i1 0.80
A p=0.01 B pe0.01
I 1
14 '|' 075 4
070 4
12 1 *
-
E g 065 4
a3 h T 3
E o B0 4 %
ﬁ -
. 055 4
—8— Bidewl PAP
& @ CPaAP 0,50 4
4 E T 045 T T
Eiasaling 3 months Basaling 3 montha
C o D = pe0.01
p=0.01 ! .00
o, [ 1 . |
170 '|'
g | |
; w |
63 _ -
< s _\_\o—\ﬂ
& B0 £ 150
5 s : ¢ I
55 - -
140 |
s 4 1
130
45 4
40 T T 120
Baseline 3 maonths Rasaling 1 manth 3 months

Howard ME, et al. Thorax 2016;0:1-8.
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'\( CPAP versus VNI (2) chez les patients SOH avec OSAS <15 event/hour

L Severe chronic ilness=12
L Severe nasalobstruction =1

L Abzence ofinformed consent= 35

Selected
365
Excluded =58
- Pzycho-physicalincapacity to complete questionnaires= 10 ]

Severe OSA = 221

(Referredto ather parallel study pratocal)

Randomized
86
|

| | 1

1 1
ITT NIV Control
analysis 40 46

Oxygen therapy Dropout= 1 Oxygen therapy Oropout= 1

10

(Moemedical causes)

18

(Mo medical cause)

Completed protocol
39

Completed protocol
45

Masa JF, et al. Thorax 2016:;0:1-8.
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- CPAP versus VNI (2) chez les patients SOH avec OSAS <15 event/hour

—

Table 2 Baseline measurements and changes with treatment related to the primary and secondary outcomes of pulmonary function and blood
pressure measures

Baseline, mean Intra-group differences, p Value of inter-group

(SD)/median (IQR) mean (95% Cl) differencesg

NIV Control NIV Control Unadjusted Adjusted
PaC0z mm Hg 49 (4.0) 49 (3.5) =6 (=7.7 to —4.2)% =28 (—43to —-1.3)% 0.006 0.019
Serum bicarbonate, mmol/L 30(4.1) 29 (3.8) —3.4(-45to —-23)% -1 (=17 to -0.2)* 0.000 0.004
pH 7.400 (0.040) 7.400 (0.030) 0.005 (—0.005 to 0.157) 0.031 (-0.008 to 0.147) NS -
Pa0;, mm Hg 64 (10) 67 (10) 4.6 (0.5 to 8.8) 1.4 (-2.6 10 5.5) NS -
FEV,, % 72 (16) 80 (20) 18(-27tob4) 1.9 (-1.2 10 5.1) NS -
FVC, % 75 (21) 82 (20) 47 (—42 to14) 29 (-05106.3) NS -
6-MWD, m 309 (105) 349 (105) 29 (—16 to 74) -7.2(-25tw0 11) NS -
Systolic BP, mm Hg 136 (18) 136 (15) =42 (=11 to 2.5) =43 (<1010 1.7) NS -
Diastolic BF, mm Hg 80 (16) 80 (18) 05(-531t06.2) -1.2 (-54 10 2.9) NS -

Masa JF, et al. Thorax 2016:;0:1-8.



CPAP versus VNI

Patient with Obesity-related Hypoventilation

{

Severe OSAS

(AHI >30
events/hour) \
Yes No

| 4 A

CPAP trial for 2 to 4 weeks Non-Invasive

with assessment of CPAP efficacy Ventilation
Poly(somno)graphy + PtcCO,

¥

Persistant hypoventilation despite
adequate CPAP therapy ? wx

(s Yes

No **: AASM 2012: Sleep hypoventilation is scored when:
1) arterial PtcCO2 is > 55 mm Hg for > 10 minutes or
v 2) thereis an increase in arterial PCO2 > 10 mm Hg (in comparison to
Continue treatment with an awake supine value) to a value exceeding 50 mm Hg for > 10
CPAP minutes

Borel JC, Janssens JP et al. Chronic Ventilation in Obese patients. Edition Springer 2017



@~ CPAP or non-invasive ventilation
T in obesity hypoventilation syndrome:
\ does it matter which one you

start with?

Julio R Noda,' Juan F Masa,”> Babak Mokhlesi” Thorax 2017, on line first

Figure E1
, Re-
Lifestyle ‘randomization
' modification T
OSA=230 CPAP CPAP
NIV NIV
OHS
NIV NIV
OSA<30
 Lifestyle  Lifestyle
- modification modification
2 months
36 months

Masa JF et al. AJRCCM 2015; 192:86-95



...Présence d’apnée du sommeil >80%

> ...2 modes de présentation clinique (~30% IRA; ~70% clinique du sommeil)
‘\( Plan
...Comorbidités

iii) Au-dela du traitement nocturne?
— Associer la réhabilitation

— Chirurgie bariatrique (métabolique?)



&

cardiovasculaire

Cohorte retrospective: OHS vs OSAS appariés 1:2 pour genre, age (+10 ans) et durée du traitement par CPAP/VNI (+6 mois)

1( ~ Patients OHS (traité par VNI) a haut risque de morbi-mortalité

Kaplan Meier Survival Curves

i

ey
o T,

‘_"""‘_‘—:th._...,

g OHS
== SAHS

2 4 6 8 10 12 14 16 18

year 4 6 8 10 12 14 16
OHS % particip  100,0% 90.9% 70,9% 482% 34.5% 27.3% 14.5% 36% 00%
SAHS % particip 100,0% 959% 80.0% 57.7% 40.5% 296% 158% 45% 14%

Risqgue de déces OHS vs OSAS
OR 2:95% CI: 1.11-3.60

038

0,7

0,6

0,5
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0,2

Kaplan-Meier Curves for Time to 1st Cardiovascular Event

‘H’&-&“m
%'*-‘mﬁ
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‘
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————————
2 4 [ 8 10 12 14 16

year 0 2 4 6 8 10 12 14
(OHS. % particip  100,0% 77,3% 555% 327% 21.8% 136% 55% 1,8%|
[SAHS % particip_100,0% 87,3% 69,6% 459% 29.1% 205% 10.5% 1.8%

Risque cardio-vasc event OHS vs OSAS
OR 1.86;95% CI: 1.14-3.04

- OHS: 48% déces cause cardio-vasc, 15% cancer, 11% insuffisance respiratoire, infections 11%, autres 15%

- 5-year mortality rates were 15.5% in OHS vs 4.5% in OSAS

Castro-Afon O et al. 2015 PLoS ONE 10(2): e0117808.
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Prise en charge multi-modale pour améliorer le pronostic des
patients SOH?

International Clinical Trials

M Registry Platform
«Q Search Portal

Home Advanced Search List By » Search Tips UTN » ICTRP website » Contact us
Back to Search [ Exporttocsv || Export results to XML
B11 records for 307 trials found for: copd and rehabilitationfiii=aEa M) Show ecords per page

S e, WD seaiaten
Not recruiting No ACTRN12617000275369  Evaluation of the effects of rehabilitation with the use of virtual reality in patients with chronic obstructive pulmonary disease 22/02/2017
Not Recruiting No ChiCTR-OON-17010690 Shaolin-Exercise in Pulmonary Rehabilitation for Eldly Patients With COPD 2017-02-20
Recruiting Yes ISRCTN21489342 How effective is a community based pulmonary rehabilitation programme for patients with mild to moderate chronic obstructive pulmenary disease? 1710212017
Recruiting No IRCT2016102927929N3 Effect of rehabilitation with and without Non Invasive Ventilation among COPD subjects 2017-02-14
Not Recruiting Yes DRKS00011652 Evaluation of the aftercare sirateqy 'New Credo’ in a sample of patients with COPD 26/01/2017
Recruiting No RBR-26pms3 Rehabilitation in chronic obstructive pulmonary disease 2712/2016
Not recruiting Yes NCT03007485 A Comprehensive Disease Management Program to Improve Quality of Life in Disparity Hispanic Patients Admitted With Exacerbation of Chronic Pulmonary Diseases 21/12/2016
Recruiting Yes NCT03004716 Telemonitoring in Pulmonary Rehabilitation: Validity of a Remote Pulse Oxymetry System 21/12/2016
Not recruiting Yes NCT03003208 Pulmonary Rehabilitation and Cardiovascular Risk in COPD 151212016
Not recruiting Yes NCT02995681 Balance Training for Fall Reduction in COPD 14/12/2016
Recruiting No NCT02987439 COPD-EXA-REHAB. Early Pulmonary Rehabilitation of Patients With Acute Exacerbation of COPD 06/12/2016
Recruiting Yes NCT02980575 Music During Pulmonary Rehabilitation for Patients With COPD 28/11/2016
Not Recruiting Yes RBR-94vEkd Effects of Exercise of the Respiratory Muscles with Different Types of Devices in People with Chronic Obstructive Pulmonary Disease 23/11/2016
Recruiting Yes DRKS00010977 Outdoor walking training compared to cycle ergometer training during inpatient rehabilitation in COPD patients GOLD stages Il to V. A feasibility study. 21/11/2016

OHS.....N=1 essai {@\* B e
International Clinical Trials

B_A  Registry Platform
| Search Portal

Home Advanced Search List By » Search Tips UTN » ICTRP website » Contactus
[ Expottocsv || Export results o XML
1 trial found for: Obesity hypoventilation and rehabilitation Show [ 10 |records per page

Prospective

Recruitment status Main ID Public Title Date of Registration

Registration
Not recruiting Yes NCTO01483716 A Trial of Rehabilitation in Obesity Hypoventilation Syndrome (OHS 30/11/2011




Enrollment

Allocation

Follow-

Analysis

up

Individualiser les stratégies de rehabilitation pour améliorer
les bénéfices des programmes de rehabilitation

Assessed for eligibility (n = 148)

Not-included: n = 88

Patients included in run-in period
(n=60)

- Declined to participate (n = 48)

v

- Exclusion criteria (n = 40)

Did not receive Intervention

v

Randomized (n = 53)

Dropped-out before Randomization (n=6)
Adverse event unrelated to the protocol (n =1)

l

v

l

ERGOCYCLE (n = 18)

e Early drop-out (n = 2)
- Cardiovascular event (n = 1)
- Anxiety (n = 1)

ERGO + RMT (n = 18)

e Early drop-out (n = 3)
(Health event unrelated to the protocol
(n=2) / Lack of motivation (n=1))

NIV-ERGO (n =17)
e Early drop-out (n = 1)

v

v

- Anxiety (n=1)

Lost to follow up during training (n = 0)

Lost to follow-up during training (n = 3)
(Lack of motivation (n=2) / pain (n=1))

Lost to follow up during training (n = 0)

l

l

l

Main outcome
ITT : (n = 18)
PP:(n=16)
Excluded from analysis (n = 0)

Main outcome
ITT : (n=18)
PP:(n=12)
Excluded from analysis (n = 0)

Main outcome
ITT :(n=17)
PP:(n=16)
Excluded from analysis (n = 0)

Vivodtzev | et al. in preparation




f\ Individualiser les strategies de rehabilitation pour améliorer
les bénéfices des programmes de rehabilitation

A Intention-to-treat anaIYSiS A Intention-to-treat analysis _____________________________________________
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Impact de la chirurgie bariatrique sur le SAOS

Author Baseline AHI (95% CI) Weight
Charuzi - 60.80 (50.65, 70.95) 9.77
Sugerman - 64.00 (51.91, 76.09) 863
Pillar — 40.00 (24.91, 55.09) 7.07
Scheuller | ——> 96.90 (74.48, 119.32) 439
Guardiano —f— 55.00 (33.52, 76.48) 466
Rasheid . 56.00 (48.32, 63.68) 11.29
Valencia-Flores _""J;_ 51.70 (44.44, 5896) 11.55
Dixon ——=— 61.60 (48.10, 74.10) 8.40
Kaltra — i 2220 (6.23, 38.17) 666
12 études, 342 patients Haines - 51.00 (50.22,51.78) 1424
. Fritscher — 66.00 (47.08, 84.82) 549
avec polysomnographle Lettieri _4_5_ 4780 (3428, 61.32) 7.85
avant et apres la chirurgie Overall <1> [54.69 (49.04, 60.34)] 100.00
de I'obésité Author Follow-up AHI (95% CI) Weight
Charuzi = i 8.00 (4.63,11.37)  11.35
Sugerman |— 26.00(17.94, 34.06) 7.12
Pooled BMI initial : 55.28 kg/m? o i oot ooy o
Scheuller —‘—5— 11.30(3.71,18.89) 7.50
Guardiano —-— 14.00 (2.22, 25.78)  4.70
Rasheid P 23.00 (18.86, 27.14) 10.67
Valencia-Flores _“i‘ 13.40 (8.66, 18.14) 10,11
-17.9 kg/mz Dixon —*f- 13.40 (8.30, 18.50) 9.77
Kaltra —— 5.60 (0.37, 10.83)  9.64
Haines '; 15.00 (14.61, 15.38) 12.97
Fritscher —@—-— 23.70 (9.95, 37.45) 3.82
Lettieri —— 2450 (17.26,31.74) 7.79
<1:> [15.78 (12.58. 18.97) | 100.00
Pooled BMI final : 37.74 kg/m? L — u R

Figure 2 AHI at baseline and after bariatric surgery. AHI = apnea-hypopnea index;
CI = confidence interval.

Greenburg Am J Med 2009



( ORGANISATION CHIRURGIE BARIATRIQUE
CHU GRENOBLE-ALPES

Indications :

IMC > 35 avec une complication de I'obésité (diabéte, SAS, HTA, NASH, SOPK)
IMC >40 avec ou sans complication

Age 18-60 ans

1¢" RDV chirurgie <2 mois d’attente

Circuit court : 3 mois Circuit normal : 11 mois
-Comorbidité

-IMC > 60

-28me |igne

OU demande via le formulaire disponible sur le site Centre spécialisé de I'Obésité (CSO) Grenoble Arc-Alpin :
http://www.chu-grenoble.fr/content/centre-specialise-de-lobesite-grenoble-arc-alpin
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£  Conclusion:

1. Prévalence du SOH chez des patients obéses

ambulatoires:
OBESITY HYPOVENTILATION SYNDROME

1.10; IC 95%= [0.51; 2.27]

Hormonal and Metabolic Respiratory

» Leptin Resistance *Sleep Breathing Disorders 1.85; IC 95%= [0-79; 4.03] Si SAOS avec IAH >15

* Somatotropic axis impairment sPulmonary Volume Restriction

+ 1 Insulin resistance eRespiratory Muscle impairment T4 , . .

; i <

 |Adiponectin \ EREITENEY,  .Attered ventiatory Drive aux cohortes référées en médecine du sommeil

T | T T : (patients sont adressés face a [I'escalade des
Low Grade Inflammation
« Endothelial Dysfunction R
* High prevalence of .:;S}:NC:;S Symptomes)
di lar di , oy s s . ,
cardiovascuiar ciseases 2. Nécessité de dépistage précoce du SOH (30% IRA)

Disabilities <| Excessive Daytime Sleepiness |

Exercise Intolerance |‘/

-[HCO3-] (>27mmol/L) pour dépisatge? peu specifique

I Decrease in daily life activities l

chez les patients multi-morbides.

High unemployment rate Poor Quality of Life |

3.TTT:

Handicaps
High risk of hospitalization P S ——

Essai CPAP (fixe) chez des patients SOH avec OSAS

High risk of death High health-related costs

sévere — relai par VNI si persistance hypoVA.

VNI chez les patients sans OSAS sévere

4. Développer les programmes de réhabilitation au
dela du traitement nocturne.

5.Evaluer pour Xie bariatrique...seul traitement

Borel JC et al. Respirology 2012 étiologique



