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Sommeil sujet sain

Architecture du sommeil:
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VNI et sommeil
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Retentissement de la VNI sur le sommeil

Difference
after and
before NIV

Mean Mean
before NIV after NIV

Total Sleep Time in min

Sleep efficiency in %

SECTREICHERLEGIEEee 55 43 28 __ _____-15_______ 0.07 __
REM in min 21 0.005
REM in % of TST 6 0.002

Sleep stage 1 in min -31 0.001

Clocp stagc A i cf TCT A R T Y LD o o o o o o B 00 = = =

Sleep stage 2 in min 1 0.94
Sleep stage 2 in % of TST 1 0.83

SWS In% 07 IST ) Y { R B S V0T~ "~
Micro Arousal -11 0.003

Mean of SpO, in % 8 <0.001
Minimum of Sp0O, in % 14 <0.001

Contal; Sleep Medigine 2011




VNI au long cours et asynchronie

Patients Patients
With PVA  Without PVA
Variables (n=11) (n=29) p Valuet
TST. min 379 + 64 395 + 66 NS
Sleep efficiency, % 741110 69.1+11.0 NS
Stage 1, % 176 £5.1 124 + 23 (.008
Stage 2, % 262 +904 46.2 = 9.5 (.031
Slow wave sleep, % 150 =100 236 = 8.4 0.05
REM sleep, % 11.3 = 3.3 179 £ 6.9 0.022
AHI, /h 5145 54+35.9 NS
ODI. /h 7.6 +75 5.4 +5.0 NS
MAI /h 308 21 £ 9 0.032
Minimal Sp0,, % Y x o1 Bl 5 ND
Mean Spo,, % 90 = 3 91 =3 NS
Mean TcPco,. mm Hg 45+ 6 43 +6 NS
Median TcPco,, mm Hg 45+6 44 + 6 NS

Guo; Chest 2007



VNI et FUITES



VNI et fuites non intentionnelles

Control Taped Delta p-value
Leak L-s™
25th centile  0.08+0.01 0.03+0.02 -0.05+0.02  0.05
Median 0.354+0.07 0.06+0.03 -0.29+0.08  0.008

75th centile  0.61:+0.08 0.09+0.04 -0.52+0.09  0.0005

Table 3. — Effect of taping mouth on sleep architecture

60 -
Control  Taped Delta p-value
Time available for 37212 3909 18+15 03
¢ sleep min
2~ 40+ Total sleep time min ~ 309+13 34118 32423 0.2
.Eﬁ Sleep efficiency % 83.1+£2.7 86.9+3.2 3.843.8 03
Ea= time available
3 QL Sleep latency min 14.2+1.8 12.3+2.1 -1.9+2.3 04
Z° 94 Slow wave sleep %  13.1£1.6 19.542.2 6.4+3.4 0.09
sleep time
& REM sleep % sleep  12.9+1.5 21.1£1.8 8.1+1.8 0.0016
time
0 - Data are presented as mean+sem. REM: rapid eye movement.

Teschler; ERJ 1999



Fuites et sighaux respiratoires
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Ventilation nocturne avec fuites




VNI — Sommeil - BPCO



VNI vs O, et sommeil

144 patients inclus en ITT BPCO sévere
Randomisés en OLD ou OLD + VNI (69 / 41 analysés)
Compliance VNI > a 4h00

Aide inspiratoire 25 cmH,0

LTOT NIV + LTOT NIV + LTOT

Baseline Baseline NIV treatment
Total sleep time (min) 243 (226 to 260) 249 (231 to 267) 252 (234 to 271)
Sleep efficiency (%) 61.0 (56.8 to 65.2) 59.6 (55.4 to 63.8) 59.7 (55.7 to 63.7)
% NREM 85.0 (83.0 to 87.0) 86.7 (84.6 to 88.8) 82.6 (80.4 to 84.8)*
% REM 152 (13.2 10 11.3) 13.3 (11.2 to 15.4) 175 (15.3 to 19.7)*
Apnoea-hypopnoea index (events/h) 6.1 (4.8 to 7.5) 45 (3.4 to 5.6) 2.8 (1.6 to 4.0)*
Tcco, sleep increase (mm Hg) 18.8 (16.5 to 21.0) 16.5 (14.7 to 18.3) 12.6 (10.9 to 14.3)*
IPAP (cm H,0) 12.9 (12.5 to 13.4)

EPAP (cm H20) 5.1 (4.8 to 5.3)

Mc Evoy, Thorax 2009



VNI vs O, et sommeil

144 patients inclus en ITT BPCO sévere
Randomisés en OLD ou OLD + VNI (69 / 41 analysés)
Compliance VNI > a 4h00

Aide inspiratoire 25 cmH,0

LTOT

NIV + LTOT

NIV + LTOT

Baseline

Baseline

NIV treatment

Total sleep time (min)

Sleep efficiency (%)

243 (226 to 260)
61.0 (56.8 to 65.2)

249 (231 to 267)
59.6 (55.4 to 63.8)

252 (234 to 271)
59.7 (55.7 to 63.7)

% NREM
% REM

Apnoea-hypopnoea index (events/h)
Tceo, sleep increase (mm Hg)

85.0 (83.0 to 87.0)
15.2 (13.2 to 17.3)
6.1 (4.8 to 7.5)

18.8 (16.5 to 21.0)

86.7 (84.6 to 88.8)
13.3 (11.2 to 15.4)
45 (3.4 to 5.5)

16.5 (14.7 to 18.3)

82.6 (80.4 to 84.8)*
17.5 (15.3 to 19.7)*
2.8 (1.6 to 4.0)*

12.6 (10.9 to 14.3)*

IPAP {cm H,0)

129 (12.5 to 13.4)
5.1 (4.8 to 5.3)

EPAP (cm H,0)

Mc Evoy, Thorax 2009




VNI et survie

07 —LTOT
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Survival time (months)
Number at risk
LTOT 72 50 31 21 3 1 0
NIV 72 56 37 28 4 1 0

Mc Evoy, Thorax 2009



Ventilation synchronisée




Interactions patient-ventilateur et Al

* 8 patients BPCO

e 1ere nuit VNI standard

— EPAP 5.4+ 1.3 cmH,0

— Al'19 %2 cmH,0

e 2ieme nyit VNI adaptée

— EPAP 6.3 £1.8 cmH,0

— Al'16.5+*2 cmH,0O

Adler; Sleep Breath 2011
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Dyspnée de déventilation

Courtesy D. Adler



Répercussions de |'adaptation des réeglages

a) Morning Dyspnea b) Ventilator synchronisation
10.0 =
10.0 » »
7.5+
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5.0 504
25+ 25
{I.D T 00 g e —
c) Perception of leaks d) Overall quality of sleep
75 - ?.5.
50 % 50+ /
254 254
0.0 T L3 D-o | J L]
Baseline settings Modified settings Baseline settings Modified settings

Adler; Sleep Breath 2011



Al élevée et sommeil

Assessment of demographic data, lung function and daytime ABG |

A
 Randomized n=17 | 60 - S
: Ji 1 LI-NPPV
Period 1 | High-intensity NPPV n=9 | | Lowintensity NPPV n=8 e
=
Drop-out h=1 +— Q
O 40 -
" Y D
Polysomnography with Polysomnography with (2
High-intensity NPPV n=9 Low-intensity NPPV n=7 -g
N
1 1 s
Period 2 | Low-intensity NPPV n=9 | High-intensity NPPV n=7 | L 204 I I I i
Drop-outs n=3 I
A
Polysomnography with Polysomnography with
Low-intensity NPPV n=6 High-intensity NPPV n=7

o T T T T

Stage 1 Stage 2 SWS REM
Sleep stages

Dreher; Chest 2011



Al élevée et ventilation

IPAP=14 cmH,0 | IPAP=30 cmH,0

Measure Period LI-NPPV HI-NPPV Treatment Effect (95% CI) P Value

Mean Sao,, % 1 87446 02.5+1.4 1.3 27
2 928*18 90.3x2.0 (—1.1, 3.7)

Minimum Sao,, % 1 783%908 85.5x3.4 2.7 20
2 86.3*7.0 84.4+5.7 (—1.6, 6.9)

ODI, events/hs 1 2.1 (0.5/26.0) 1.1(0.6/5.9) 0.76 31
2 2.0 (0.9/3.8) 1.9(0.6/5.1) (0.43, 1.34)

Sa0, <90%, No.» 1 1.3 (2/111) 2.5 (1/11) 0.86 .68
2 1.5 (0/3) 6.0 (0/14) (0.38, 1.92)

Largest decrease in Sa0,, %* 1 6.0 (5/14) 5.3 (4/9) 1.02 92
2 5.5 (4/6) 7.0 (4/13) (0.63, 1.67)

pH 1 735004 T41x0.04 0.025 025
2 7.39+0.03 7.38x0.02 (0.004, 0.046)

Pao,, mm Hg 1 64.0+11.5 5.6+99 2.5 A6
2 73.3*+16.8 66.7 = 12.0 (—4.7,9.8)

Paco,., mm Hg 1 —6.4 010
2 (—10.9, —1.8)

HCO,~, mmol/L 1 30.7 3.7 306x29 —-1.8 013
2 33.1x36 205+2.8 (—=3.1, —0.5)

Dreher; Chest 2011




VNI - Sommeil - SOH



VNI et SOH

Screened obese patients
(n=143)

5 patients had PaCO2 2 45 mmHg 101 patients had PaC02<45mmHg
but met one exclusion criteria or

declined to participate

Baseline assessment P S G 1
Randomized
(n=37)
Received lifestyle counseling Received noctumnal NIV
treatment (n=18) (n=19)
Withdrawals: (n=1) Withdrawals: (n=1)
acute respiratory Cardiac pacing
failure [ Follow-Up of 1 ] during follow-up
month
Completed the study (n=18)
Completed the study 4 patients had less than 4h of
(n=17) NIV nightly use
Follow-up ass PSG 2

Analyzed in intention to treat

(n=35) Borel, Chest 2012




VNI et SOH

Control Group
Characteristic (n=18) NIV Group (n=19)

Sex, % male 41 44

BMI, kg/m? 39.6+4.5 39.6+6.3
Hypertension, % 77 89
Myocardial infarction, % 12 0
Type 2 diabetes, % 35 56

Baseline Treatment Period Effect
I 1 I 1
Control Control Mean NIV Mean
Parameter Mean = SD NIV Mean = SD Difference (95% CI) Difference (95% CI) P Value

SL3-4, % TST

Borel, Chest 2012




PaCO, (mmHg)

Mean nocturnal SpO2 (%)

Sleep time spent with
Sp02<90% (%TST)

Respiratory-related
p-arousals (n/h)

NIV Group Control Group
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Borel, Chest 2012



Evénements centraux et mixtes

Evénements respiratoires survenus sous VNI au cours des 3 nuits
consécutives avec un mode “S”, en mode “S/T” bas et en mode “S/T”
haut.

0.011 0.001
|| 0.00% n.s. '| |I 0.001 n.s.
r | |
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A: Central events (N/hour) B: Mixed events (N/hour)

Contal, Chest 2013



Résultats de I'étude du sommeil pour les 3
réglages difféerents de la FR

No BURR Low BURR High BURR
Median [IQR] Median [IQR] Median [IQR]

TST (min) 413 [345;478] 445 [420;511] 425 [284;464] 0.273

Sleep efficiency (%) 73 [60;82] 83 [73,87] 71[67;142] 0.273
WASO 134 [81;192]  81[71;151] 142 [67;206]  0.905
Sleep latency (min) _-_-Zé-_[g_ééi;_]-_-_i 4 [1;8] 8 [4;12] [_-0_-9-2_-5_-1
Number of arousals 60 [44;95] 55 [45;75] 56 [47;107] 0.905
secprennrs R T
Sleep N1 % TST 14 [12;20] 14 [7;19] 13 [12;18] 0.497
Sleep N2 % TST 56 [44;63] 58 [45;63] 61 [49;69] 0.273
Sleep N3 % TST 9 [4;14] 13 [7;20] 11 [5;22] 0.122
Micro arousal index 37 [28;53] 26 [21;37] 26 [19;39] 0.150

Contal, Chest 2013



Conclusion

Fuites

non
intentionnelles







Choix de |la Fréequence respiratoire

3 mois de suivi

Cycles Cycles Mean prvalue
controlés contrbélés | difference
<50% >50% between
groups (95%
Cl)
APaCO; (kPa) -0.1x0.7 -1.0%1.1 09(0.3-1.5) 0.003
ABMI (kg/m?) -0.3%1.5 -2.2+3.2 1.9(0.2-3.6) 0.031
AESS -2+5 -8+6 6(2-9) 0.001
ASRI - summary 3x11 13+12 -10 (-2 --17) 0.010
score
AMean nocturnal 3+6 5+4 2((-5-1) 0.146
SpO; (%)
AMean nocturnal -0.3x0.8 -0.9+1.2 06(0.0-123) 0.049
tcCO; (kPa)

Murphy P, Thorax 2012



