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L ERSTaskforce report: Definition, discrimination,diagnosisand
treatment of central breathingdisturbanceduring 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].

) 2 modes de présentation clinique (~30% IRA% clinigue du sommeil)
i) t NBAaSyOS RQlILWYSS Rdz a2YYSAft By x:
i) Comorbidités

RanderathW et al. ERJ DOI: 10.1183/13993003.002696



PN XH Y2RSa RS LINBaSyidriarzy Ot AyAld
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1) Commentameliorerle dépistageprecoce?

I Connaitrela prévalence
i StratégiesR QA R S vy Upkégokel stagh@> ¢gf OHS)

i) Quel(s)support(s)ventilatoire(s)au coursdu sommeil
i CPAR/sVNI(BIPAP+FR)

iii) Au-deladu traitement nocturne?

I Associelaréhabilitation

I Chirurgiebariatrique (métabolique?)



PN XH Y2RS&a RS LINBaSyualaArzy Ot AyAld
‘\( Plan xt N5&a8y 0S8 RQIFLYSS Rdz a2YYSAf Byn
X' 2Y2NDARAGSE

1) Commentameliorerle dépistageprecoce?

I Connaitrela prévalence
i StratégiesR QA R S vy Upkégokel stagh@> ¢gf OHS)



’(\ Prevalence du SOH (:

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

Y 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 2046i: 10.1378/CHEST %81



f Prevalence du SOH (:

A Elévation des bicarbonates veineux [HCO3-], reflétant la compensation
d 6 u acalose 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

MokhlesiB et al.SleepBreath2007; 11:117124



‘\( Prevalence of Obesity Hypoventilation Syndrome in ambulato
obese patients attending medical analysis laboratories

A Determiner la préevalence du SOH chez des sujets obeses
ambulatoiressanssuivipneumologiquepréalable
A Evaluersensibilitéspecificitedes[HCC3 ] pour dépisterle SOH

A Evaluelesfacteursindependammentssociesau[HCCE ].

Borel JC et aRespirology017; Inpress



& |t GASIBaE | OB R L a/ 2eR état stable alrkasés en laboratoire de
\ biologie medicale pour analyses de s&ngl1004)

DosaggHCO3] |
Exclus IMG30 kg.n?
>
(n=6)
\ 4
[HCO3] %27 mmol.t! [HCO3] < 27 mmol.tX Sulvi :
pneumologique
(n=246) (n=458) régulier
[HCO3] »ou <27
Randomisation mmol.L:1
Refus de stratifiée sur le _
consultation €—— (n=234) centre (n=294)
(n=119) (n=224)
Refus de consultation v
(n=120) W
Examens
respiratoire + . Findel 6 ®t ude
sommeil le——o Examens respiratoire +

(n=127)

sommeil(n=114)

Borel JC et aRespirology017; Inpress



Caracteristiquesles patienten fonctionde [HCO3)]: modeleunivarié
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t Caractéristiquesles patienten fonctionde [HCO3]: modeleunivarié

[HCO36 x H T |YARA3{27 mmol.tk

B o | o
5.0(0.5) 4.7 (0.4) <0.001
637 (187 003aTy 0008
08 0. 0801 <0001
2.2 27) 02.7 22) 0013
14,0 (19.4 0.9 (16.7) 0039
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[HCO38 x HTH!
(n=127)

Statines %
Inhibiteursde la pompe a protons, %
Hormoneshyroidiennes, %
Anti-Agrégantplaquettaires, %
Benzodiazépine$o
ISRS, %
Vitamin D, %
Anti-VitamineK, %
Paracétamol, %
AINS %
Hypouricémiants %
Traitementsanti-hypertenseurs
Sartans %
Diurétiques thiazidiques, %
Bétabloquants,%
IEC, %

Inhibiteurs calciques, %
5A dzZNB U A lj dzS a
Traitementsanti-diabétiques
Insuline, %
Biguanides%
Inhibiteursde DDP4, %

Sulfamidesypoglycémiants,

21.3
19.7
13.4
11.8
55
7.1
7.1
Sk
12.6
6.3
6.3

28.3
23.6
22.0
12.6
11.0
4.7

7.1
20.5
5.5
9.4

Y HEQR] < 27 mmol.L
(n=114)
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
12.3
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



‘\( Prevalence du SOH chez des pati@fitssessanssuivipneumopréalable(n=704)

A Prévalencehezdessujetsobésessanssuivipneumologiquepréalable
1.10; IC95=[0.51; 2.27] %

A Prévalencalansla souspopulationdespatients SAOSIAHX 15/h):
1.85; IC95=[0.79; 4.03] %

Borel JC et aRespirology017; Inpress
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Age(années
Genre(hommevsfemme)
IMC (mesuré), kg/m?2
PaCQ, kPa

VEMS %ovaleurthéorique
IAH,n/h

PressiorArtérielle SystoliguemmHg
DFG(CKEEPI) (mL/min/1.73@)

Traitementsanti-hypertenseurs Ovsx o
lvs o
2VSX O
Traitementsanti-diabétiques
Non vslnsuline (x anti-diabétique oral)
Anti-diabétique oral vsInsuline (x anti-diabétique oral)

Inhibiteurs de la pompe a protons (owsnon)

Paracétamol (ouvsnon)

. e .

Hypouricémiantgoui vsnon)

Modele multivarié expliquantfHCO3)]

0.023
0.088
-0.095
1.931
-0.018
0.024
0.016
0.005
-0.383
-1.363
-0.728

-3.633
-2.565
1.085
1.090
-0.110

[-0.005; 0.051]
[-0.493; 0.670]
[-0.159;-0.031 ]
[1.384; 2.478]
[-0.033;-0.002]
[0.010; 0.039]
[-0.003; 0.035]
[-0.014;-0.025]
[-1.361; 0.595]
[-2.420;-0.307]
[-1.790; 0.333]

[-5.079;-2.186]
[-3.904; -1.227]
[0.301; 1.869]
[0.155; 2.024]
[-1.380; 1.161]

0.104
0.765
0.004
<0.001
0.026
<0.001
0.096
0.595

0.040

<0.001

0.007
0.023
0.865

Borel JC et aRespirology017; Inpress
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‘\( Prevalence of Obesity Hypoventilation Syndrome in ambulato
obese patients attending medical analysis laboratories

A Prévalencedu SOHchezdes patientsambulatoires(1.10; IC95=

[0.51;, 2.27] %) en deca de ce qui est actuellement rapporté
dansles cohortesadressée®n médecinedu sommeil/pneumo
(10 et 20%selonlesétudes)

A Danscette étude, le seuil de [HC@v] approprié pour détecter

nrécocémmenie SOHY Q paspossiblea fixer (trop peude cas)

A[HC@V] reflete la multimorbidité et la polymédication des

patients

Borel JC et aRespirology017; Inpress
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‘\( 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.

w IMCx30 kg/m?

w PaCQdiurne >45mmHg <+
walya IdziNEB Ol dzaS RQKELIRBIOSYUAt Ll OAZ2Y
w >80 SAOS

wou [HCOJ > 27mmol/L ou exces de base +Bmol/L

«[HCO3,peuts U NBE @dz O2YYSS $WIHOMDE RYWOS hRQI dzi |
f QS| dzA f -hasidud(altalosk Ré&tabolique)
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Staging of hypoventilation in obesity

0

- ERSaskforce report; Definition, discrimination,diagnosisand
treatment of central breathingdisturbanceduring sleep

At Risk

Obesityassociated Sleep
Hypoventilation

Obesityassociated Sleep
Hypoventilation

Obesity Hypoventilation

Obesity Hypoventilation
Syndrome

BMI

BMI

BMI

BMI

BMI

>30kg.n?

>30kg.mM

>30kg.m

>30kg.mM

>30kg.mM

OSA

OSA/hypoventilation
during sleep

OSA/hypoventilation
during sleep

OSA/hypoventilation
during sleep

OSA/hypoventilation
during sleep

No hypercapnia

Intermittent hypercapnia during
sleep; full recovery during sleep
(PaCO2 or PtcCO2 morning ~
evening)

Serum bicarbonate <27 mmot.L
when awake; Intermittent
hypercapnia during sleep (PaCO2
PtcCO2 morning > evening)

{ SNHzY |/ ho ‘wher
awake; HCO3 increased during da
Sustained hypercapnia (PaCO2 >4
mmHg while awake)

Sustained hypercapnia while awak
cardiometaboliccomorbidities

RanderathWV et al. ERJ DOI: 10.1183/13993003.002896; on line first



> XH Y2RS&a RS LINBaSyualaArzy Ot AyAld
( Plan xt N5asy 0SS RQILWSS Rdz 42YYSAt Byn
X/I"2Y2NDARAOSAE

i) Quel(s)support(s)ventilatoire(s)au coursdu sommeil

i CPAR/sVNI(BIPAP+FR)



( CPAP versus VNI (1) chez les patients SOH avec OSAS sev

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 sév

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 Value
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 vigilanc@sychemotrice

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



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

Efficacy of Different Treatment Alternatives for Obesity
Hypoventilation Syndrome
Pickwick Study

Selected
351

L.

Excluded = 49
— Psycho-physical incapacity to complete questionnaires = 9
— Severe chronic illness = 11
— Severs nasal obstruction = 1
— Absence of informed consent = 28

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

-

Randomized
221

ITT
analysis

]
NIV CPAP Control
71 80 70

-

Oxygen therapy
17

}_

Dropout=7
(All no medical causes)

Oxygen therapy ]‘
16

Dropout = 11 ( Oxygen therapy
1] (Al no medical causes) { 20

L A

%_

Dropout = 3
(One medical cause)

| | Completed protocol ‘

64

| | Completed protocol

69

| | Completed protocol

67

|

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



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

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



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

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)

n Pa COmeHg

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



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

Critere de jugement principal a 3 mois: Fréequence del 6 ® cau &ratement

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

| l

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;0:1i 8.



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

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(‘.ll':?J2 > 60
failure <Z2hournight admission 1 month 3 months



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

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



