MA PROCEDURE STANDARDISEE DE
SEVRAGE (HORS SEVRAGE PROLONGE)

JC R|chard

Meédecine intensive - Réanimation,
Hoépital de la Croix-Rousse, Lyon



Introduction

= 25 1
F+d
S 20 T
£
2 15 ® 133
_g ® 121
8 10 1
-
2 6.7 6.7 7.0 6.7 6.6 7.2
4 5 -
=
>
0 T T T T T T T 1
| 2 3 4 5 6 7 =8
Days of weaning

Spontaneous
breathing
trial

Pefiuelas O, Frutos-Vivar F, Fernandez C, et al. Characteristics and outcomes of ventilated patients according to time to liberation from
mechanical ventilation. Am J Respir Crit Care Med 2011;184(4):430-7.




REHABILITATION PRECOCE



Early rehabilitation protocol

Walking
Pre-gait exercises

Transfer from

bed to chair ‘
Bedside upright ‘
sitting ‘

Active motions
exercise @

Passive motions
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Early rehabilitation protocol

T

Burtin 2009 90 IMV
Expected ICU
stay > 7 day on

day 5
Chang 2011 34 IMV23days
Denehy 2013 150 ICU LOS =5 days
IMV 55%
Schweickert 104 IMV<3days

2009




Early rehabilitation protocol

Quality Assessment Mo. of Patients Effect
Other Protocaols for Relative Absolute Increase
No. of studies  Study Design  Risk of Bias Incensislency Indirectness Imprecision Considerations Early Mobilzation Usual Care [RR (95% CIN (95% CI) Quality Importance
Mortality
3 Randomized Mot serious” Not sarous Mot serious  Sarious! Nona 28168 (155%) 27176 (15.3%) 1.02 (0.62 to 1.67) 3 (—58 to 103) per 1,000 ot o] Critical
trials Modarate
ICU length of stay, d
4 Randomized Mot sericus  Serious’ Not serious  Serious’ Hone® 172 183 - MD, -0.56 (-2.76 10 1.69  &a00 Critical
trials Low
Ability to walk at ICU discharge (independent at ICU discharge)
1 Randomized Mot serdous Mot serious Not serious  Very serious’ Mone 33 (9.7%) 5/36 (13.9%) 0.70 (0.18 10 2.68) —42 (—114 to 233) per 1,000 =500 Critical
B-min-walk distance at discharge, m
1 Randomized Mot sericus Mot serious Not serious  Very serious’ Mone A 36 -_— MD, 53 (-16.96 to 122.96) &a00 Critical
Ventilator-free days
1 Randomized Mot serious  Not sericus Mot serious  Very serious’ Mone 49 55 — MD, 2.4 {~3.50 to 8.39) @00 Critical
trials Low
Seriows adversa events
1 Case senes /& A WA MiA MNiA 34/5.267 (0.6%) MN/A Mot estmable 6.5 events per 1,000 PT @00 Critical
treatment sessions Low
Serious adverse events (arrhythmia)
1 Case series M/A MiA WA MiA N/A 10/5,267 (0.2%) MN/A Mot estimable 1.9 events per 1,000 PT @00 Critical
treatment sessions Low

Girard TD, Alhazzani W, Kress JP, et al. An Official American Thoracic Society/American College of Chest Physicians Clinical Practice Guideline: Liberation from
Mechanical Ventilation in Critically Ill Adults. Rehabilitation Protocols, Ventilator Liberation Protocols, and Cuff Leak Tests. Am J Respir Crit Care Med 2017;195(1):

120-33.




Single-center RCT on 65 pts after IMV for ARF without prolonged weaning
Intervention: mechanical Insufflation-Exsufflation (M I/E) 3 times per day during 48 h

Group A Group B P
(n = 40) (MI-E)
(h = 35)
Age (years) 62 + 19.2 614 £151 NS
Sex (M/F) 21119 28/7 NS
SAPS I 478+ 177 45+ 15 NS
Duration of MV (days) 94 + 438 105 + 4.1 NS

Patients with chronic pulmonary 9 (23%) 7 (20%) NS
disorders (n, %)

Patients with hypoxemic 24 (60%) 18 (529%) NS
respiratory failure (n,%)

60%

40%

20%

Intubation within 48 h

Reasons for MV (n)

COPD exacerbations

Congestive heart failure
Community-acquired pneumonia 11

0%
Control M I/E

Hospital-acquired pneumonia -

Postoperative respiratory failure 5 Limits:

- Single center study
- High failure rate in control group

Acute lung injury -
Thoracic trauma

Sepsis

Cardiac arrest -

w b W = 0o N Oy b b

Gongalves MR, Honrado T, Winck JC, Paiva JA. Effects of mechanical insufflation-exsufflation in preventing
respiratory failure after extubation: a randomized controlled trial. Crit Care 2012;16(2):R48. ,




BALANCE HYDRIQUE LORS DU SEVRAGE



Incidence de ’'OAP au cours du sevrage

100%

80%

60%

I
o
X

20%

Echec de sevrage de cause cardiaque (%)

0%

87%
75%
55%
38%

Anguel Lamia Caille Zapata Dres Dres Liu
2008 2009 2010 2011 2014 2015 2016
(n=34) (n=31) (n=23) (n=32) (n=29) (n=46) (n=128)

e Incidence trés élevée
e Etude de faible effectifs
e Mais population sélectionnée (forte prévalence de la BPCO, patients en échec de sevrage)




Risk Factors for Extubation Failure in
Patients Following a Successful
Spontaneous Breathing Trial*

i3 -

H . [ or | owa
£ RSBI (per unit) 1.01  1.003-1.015
% ‘:: Positive fluid balance 1.7 1.15-2.53
:g 6 - Pneumonia * 1.77 1.10-2.84
* :‘ * As the reason for initiating MV
" < -1000 ml -1000 to 0 ml 0 to 1000 ml > 1000 ml
Fluid balance

Frutos-Vivar F, Ferguson ND, Esteban A, et al. Risk factors for extubation failure in patients following a successful
spontaneous breathing trial. Chest 2006;130(6):1664-71.




Passive leg raising performed
before a spontaneous breathing trial predicts
weaning-induced cardiac dysfunction

30 pts with SBT failure
57 SBT trials
1 PLR+ 30 PLR- 100
60% 80
°0% 11PLR+  4PLR-

40% . L
60 Threshold of change in cardiac index : 10%
= >
200 fOE LR 2 Sensitivity 97%
g Specificity 81%
20% g 40
10%
0% 20
SBT success SBT failure SBT failure
(n=11) No cardiac dysfonction  Cardiac dysfonction
(n=15) (n=31) 0
0 20 40 60 80 100
1 - Specificity
Dres M, Teboul J-L, Anguel N, Guerin L, Richard C, Monnet X. Passive leg raising performed before a spontaneous breathing trial
predicts weaning-induced cardiac dysfunction. Intensive Care Med 2015;41(3):487-94.




PROTOCOLES DE SEVRAGE



Weaning protocol

Gradual weaning Systematic SBT
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On demand Daily on predetermined criteria




Weaning protocol

Study or subgroup Protocolized weaning Usual care Mean Ditlerence Weight Mean Ditlerence
N Mean(SD)flog hours] N Mean (SD)flog hours] IV,Random 95% CI IV,Random 95% CI
1 prokesionalded
Chaiwai 2010 51 3.69 (1.2) 49 4.2 (1.59) +————+— 48% 0.59[-1.14, 0.04 ]
de Carvalho Cliveira 2002 20 4.16 (0.23) 20 4.45 (0.6) _— 8.0% 0.20[0.75,0.15]
By 1966 149 412 (2.1) 151 477 (13 —F————— 62 % 0.59[0.99, 0.19]
Kolled 1907 179 2.32 (1.2) 178 2.55 (0.98) — 294% 0.23[0.458,0.00]
Krishnan 2004 115 41 (1.22) 109 4.22 (1.37) —_— 7.4% 0.12[-0.47,0.23]
Mardlich 2000 165 4.22(1.2) 169 4.22 (1.28) — 26% 0.60[0.27,0.23]
Namen 2001 49 4.97 (0.75) 51 4.97 (1.4) R — 6.2% 0.0[-0.44, 0.44]
Navalesi 2008 165 4.328 (0.92) 153 4.24 (0.96) — 9.7% 0.01[-0.22,0.20]
Ogica 2007 32 4.62 (0.72) 37 4.74 (0.78) —_— 7.4% 0.12[-0.47,0.22]
T l Fiotio 2011 12 4.27 (1.29) 12 2.21 (1.44) > 24% 0.45[-0.48,1.22]
ota
Roh 2012 &1 5.1 (1.08) &1 5.45 (1.07) —_— 7.0% 0.35[0.72,0.02]
d ura t‘, oh o f Simeone 2002 24 1.72 (0.54) 25 2.0e (0.29) —— 22% 0.36[0.62,0.10]
Subtotal (95% CI) 1030 1021 - 844°% -0.27[-0.40,-0.13]
M V Hetrogeneity: Tau® = 0.03; Chiz = 21.27, di = 11 (P = 0.02); |2 =42%
Teat for overall etlect: Z = 3.75 (P = 0.00018)
2 compukrdriven
Roes 2008 51 4.792 (0.752) 51 4.23 (0.862) —_— 20% 0.04[-0.25,0.22]
Stahl 2000 25 4.91 (0.81) 25 5.22 (0.25) &——r0 7.6% 0.97[-1.21, 0.63]
Subtotal (95% CI) 77 77 e — 156% -0.50[ -1.42,0.42]
Hekrogeneity: Tau® = 0.41; Chiz = 15.71, di = 1 (P = 0.00007); |* <04%
Test for overall etlect: Z = 1.07 (P = 0.28)
Total (95% CI) 1107 1098 - | 100.0 % -0.30[-0.46, -0.14]
Hekrogeneity: Tau® = 0.08; Chi = 29.25, di = 13 (P = 0.00015); |* -57%
Teet for overall etiect: Z = 3.67 (P = 0.00024)
Test for subgroup ditlrencss: Chiz = 0.25, di = 1 (P = 0.62), I? «0.0%
- 0.5 5} 0.5 1
Favours profocol weaning Favours usual care
Blackwood B, Burns KEA, Cardwell CR, O’Halloran P. Protocolized versus non-protocolized weaning for reducing the duration of mechanical ventilation

in critically ill adult patients. Cochrane Database Syst Rev 2014;(11):CD006904.




Weaning protocol

ICU LOS

Study or subgroup Protocolized weaning Usual care Mean Ditkrence Weighi Mean Ditkerencs

N Mean(SD)flog days] N Mean(SD)[log days] IV, Fixed ,95% Cl| IV, Fixed ,95% Cl|
By 1906 149 2.72 (2.4) 151 .72 (21) + + 3.2% 0.08[0.57,0.45]
Krishnan 2004 154 4.74 (1.01) 145 4.98 (0.95) i 17.0% 0.24[-0.458, 0.02]
Namen 2001 49 5.29 (0.42) 51 5.82 (0.79) * 138% 0.07[-0.18, 0.22]
Navalesi 2002 185 4.93 (0.8) 153 5.04 (0.79) —— 27.4% 0.11[0.28,0.08]
Fiotio 2011 12 6.08 (0.72) 18 6.15 (0.68) *+ 41 % 0.09[0.54,0.35]
Roh 2012 &1 2.84 (0.78) &1 2.22 (0.74) * 11.5% 0.18[0.45, 0.09 ]
Roes 2008 51 5.00 (0.67) 51 5.12 (0.79) i 104 % 0.09[0.27,0.19]
Simeone 2002 24 3.24 (0.51) 25 2.61 (0.65) +—# 7.7% 0.27[0.70, 0.04 ]
Stahl 2000 26 6.26 (0.78) 28 6.16 (0.74) + > 49% 0.10[-0.21, 0.51 ]
Total (95% CI) 697 681 - 100.0 % -0.12[-0.21,-0.03]

Hetkrogeneity: Chi2 = 7.02, di = & (P = 0.52); |* «0.0%
Teet for overall efiect: Z = 2.52 (P = 0.009€)
Teat for subgroup ditlrencse: Not applicable

1 1
0.5 0.25 0 0.25 0.5
Favours protocol weaning Favours usual care

Blackwood B, Burns KEA, Cardwell CR, O’Halloran P. Protocolized versus non-protocolized weaning for reducing the duration of mechanical ventilation
in critically ill adult patients. Cochrane Database Syst Rev 2014;(11):CD006904.




Quality improvement program

Cluster randomized controlled trial
14 ICUs — 884 pts
Baseline phase — Quality improvement (Ql) phase
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Non-Ql group Ql group
Zhu B, Li Z, Jiang L, et al. Effect of a quality improvement program on weaning from mechanical ventilation: a
cluster randomized trial. Intensive Care Med 2015;41(10):1781-90. 16




Screening criteria

RCT 300 pts - Intervention: Daily screening RCT 304 pts - Intervention: SBT using f/VT as
by physiotherapist + SBT 2 hours screening criteria vs. without f/VT

Screening criteria

= PaO,/FiO, > 200 mm Hg and PEEP<5 cm H,0

= F/VT<105
m  Cough adequate during suctioning 3 0.05
m  No sedative or vasopressor (dopamine <5ug/kg/min) p<v.
2
b,,. o
— non-Ql group E 2
E 80 —— QI group g
> p<0.001 =
o o0
g 60 E
8 c1
S w O
s 404
: =
i o
0
— .
0 . . . . . . . ] f/VT included f/VT not
0 5 10 15 20 25 30 as 40 .
Duration of MV (day) InCIUded

Ely EW; N Engl J Med 1996;335(25):1864-9.
Tanios MA. Crit Care Med 2006;34(10):2530-5. 17




Screening criteria

Criteres de screening proposeées
1. Neurologique : ROS + absence de sédation

2. Respiratoire : SPO,290% sous FiO,<40-50% et
PEP <5cm H20

3. Cardiovasculaire : faible dose de vasopresseur
7’ | I | | [} oo I | IIR Q




MODALITES DU WEANING TRIAL
PIECE EN T OU Al, NIVEAU DE PEP?



Successful SBT

SET with Pressure  SBT without Pressure Rish Rato Risk Rato
Study or Subgroup _ Events  Total  Events  Total Weight M-# Random, 95% CI M-, Random, 95% CI
Esteban 1997 208 238 192 246 65.1% 1.10 [1.02, 1.20)
Maberthur 2002 54 &0 24 0 11sx 1.13 092,137
Matc 2004 120 150 &0 110 233 1.10 [0.96, 1.2¢) -
Total (95% C1 448 386 100.0% L1103 .08 ’
Total everes 37s 296
Heterogeneity: Tau' « 0.00. O « 0.04, df « 2 (P « 0.98), ¥ =« 0% ois .% l¢l l¢l
Test for overall effect: Z = 2.91 (P = 0.004) PERRRPE. — & L . WL
Extubation success
SET with Pressure  SBT without Pressure Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Esteban 1997 167 2318 156 246 345% 1.11 |0.98, 1.26) -+
Haberthur 2002 43 60 19 30 $.5% 1.13 |0.83, 1.55)
Manc 2004 120 150 80 110 28.1% 1.10 [0.96, 1.26) Ny s —
rang 2014 78 93 90 115 31.8% 107 10.94,1.22] -1
Total (95% CI) 541 $01 100.0% 109 (1.02, 1.18) -
Total everts 08 yas
Meterogenety Tauw' « 000, CN « 018, @/ « J (P « 0.98), V' « ON °¢’ OiS ‘:’ ‘:,
Tost for overal affect 2 = 2.40 @ = 0.00) Favours SET w/o Pressure Favours S8T w/ Pressure
Short term mortality
SET with Pressure ST without Pressure Risk Ratio Risk Ratio

Mudy or Subgroup Lvents Total Events Total Weight M-H, Random, 95% CI MM, Random, 95% CI

Esteban 1997 21 238 28 46 90.% 0.78 |0.45, 1.33) e

Mavc 2004 2 10 4 30 9% 0.50 (0,10, 2.53) -

Total (95% C1 268 276 100.0% 0.74 [0.45, 1.24) ‘

Total events 23 32

Meterogenetty: Tau’ « 0.00; OV « 0.25, df « 1 (P « 0.61); 1" « O% o1 02 05 3 4 10

Test for overall eMect 2« 1.15 (P = 0.25)

Favours SBT w/ Pressure Favowurs S8BT w/o Pressure

Ouellette DR, Patel S, Girard TD, et al. Liberation From Mechanical Ventilation in Critically Ill Adults: An Official American College of Chest
Physicians/American Thoracic Society Clinical Practice Guideline: Inspiratory Pressure Augmentation During Spontaneous Breathing
Trials, Protocols Minimizing Sedation, and Noninvasive Ventilation Immediately After Extubation. Chest 2017;151(1):166-80.
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PEEP and PS levels in trials

PRESSURE SUPPORT LEVEL

10
10

7,5

Cm H20
Ul
N
N

2,

Ul




14 pts with 1 SBT failure monitored with a Swan-Ganz catheter
PS7-PEEP5, PS-ZEEP, T-piece

p<0.05

14 p<0.05

12 p<0 05
10
12,6
8
6
4 80%
2
60%
79%
PSV-PEEP PS-ZEEP T-Piece 64%
40%
50%
80% 20% 29%
60%

0%

Work of breathing (Joule/min)

PAOP > 18 mm Hg

PS-PEEP PS-ZEEP T-piece

40%

Succesful SBT (%)

209
& 0%

0%
PS-PEEP PS-ZEEP T-piece

Cabello B, Thille AW, Roche-Campo F, Brochard L, Gomez FJ, Mancebo J. Physiological comparison of three spontaneous breathing trials in
difficult-to-wean patients. Intensive Care Med 2010;36(7):1171-9.




CRITERES D’EXTUBABILITE



Encombrement-Qualité de la toux

Prospective observational study
224 pts under MV for > 24hrs — Extubation failure 14%

strength*

* At order or at
suctioning

Very good

Rate of reintubation (%)

Absent

Low quantity
Reintubation < 72 Hr Reintubation<7 D
g . Variables Associated With Extubation Failure Adjusted Odds Ratio® (95% CI) P Adjusted Odds Ratio® (95% Cl) P
Secretions w Intermediate
Abundant secretions 3.32(1.21-9.13) 0.020 NS
A b d t Ineffective cough 5.03 (1.80-14.1) 0.002 5.09 (1.88-13.8) 0.001
undan Duration of mechanical ventilation before 287 (1.11-741) 0.030 3.66 (1.54-8.69) 0.003
extubation > 7 d
Severe systolic left ventricular dysfunction NS 523 (1.65-16.6) 0.005

ahitnAdant (left ventricular ejection fraction < 30%)

ABUNDANT

Thille AW, Boissier F, Ben Ghezala H, Razazi K, Mekontso-Dessap A, Brun-Buisson C. Risk factors for and prediction by caregivers of
extubation failure in ICU patients: a prospective study. Crit Care Med 2015;43(3):613-20.




Single-center RCT on 65 pts after IMV for ARF without prolonged weaning
Intervention: mechanical Insufflation-Exsufflation (M I/E) 3 times per day during 48 h

Group A Group B P
(n = 40) (MI-E)
(h = 35)
Age (years) 62 + 19.2 614 £151 NS
Sex (M/F) 21119 28/7 NS
SAPS I 478+ 177 45+ 15 NS
Duration of MV (days) 94 + 438 105 + 4.1 NS

Patients with chronic pulmonary 9 (23%) 7 (20%) NS
disorders (n, %)

Patients with hypoxemic 24 (60%) 18 (529%) NS
respiratory failure (n,%)

60%

40%

20%

Intubation within 48 h

Reasons for MV (n)

COPD exacerbations

Congestive heart failure
Community-acquired pneumonia 11

0%
Control M I/E

Hospital-acquired pneumonia -

Postoperative respiratory failure 5 Limits:

- Single center study
- High failure rate in control group

Acute lung injury -
Thoracic trauma

Sepsis

Cardiac arrest -

w b W = 0o N Oy b b

Gongalves MR, Honrado T, Winck JC, Paiva JA. Effects of mechanical insufflation-exsufflation in preventing
respiratory failure after extubation: a randomized controlled trial. Crit Care 2012;16(2):R48. .




ASSISTANCE RESPIRATOIRE POST
EXTUBATION



PROPHYLACTIC NIV POST-EXTUBATION

Extubation success

Extubation to NIV Extubation w/o NIV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ferrer 2006 70 79 65 83 32.4% 1.13 [0.99, 1.30]) -
Ferrer 2009 48 54 42 $2 23.4% 1.10 [0.94, 1.30] T
Khilnani 2011 17 20 15 20 6.3% 1.13 [0.83, 1.55) S re—
Mohamed 2013 51 60 45 60 19.0% 1.13 [0.95, 1.36) T
Nava 2005 44 48 37 49 18.9% 1.21 [1.01, 1.45) [
Total (95% C1) 261 264 100.0% 1.14 [1.05, 1.23) @
Total events 230 204
Heterogeneity: Tau® = 0.00; Chi’ = 0.66, df = 4 (P = 0.96), F = 0% 3

0.5 07 1 138

Test for overall effect: Z = 3.26 (P = 0.001) Favours no NIV Favours NIV

Extubation to NIV Extubation w/o NIV Mean Difference Mean Difference 3. For patients at high risk for extubation failure who
Study or Subgroup  Mean SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% C! have been receiving mechanical ventilation for more
Ferrer 2006 11 Ll 79 13 11 83 203% -2.00[-4.95, 0.9%) -t than 24 h, and who have passed an SBT, we
Ferrer 2009 11 13 54 10 9 $2 11.4% 1.00 [-3.24,5.24) T — . .
Mohamed 2013 8.3 3.1 60 11.6 2.6 60 $7.9% -3.30 [-4.32, -2.28) - recommend e:.itubanon to preventative SIV (Strong
Nava 200$ 8.9 5.7 48 1.6 14.9 49 10.4% -2.70(-7.17, 1.77) . B Recommendation, Moderate Grade of Evidence).
Total (95% CI) 241 244 100.0% -2.48 [-4.03, -0.93) @
Meterogenelty. Tau’ « 0.81; Ch =« 4,19, df « 3 (P « 0.24), F =« 28% -l¢0 -¢S ) ; 1¢0

Test for overall effect: Z = 3.14 (P = 0.002) Favours NIV Favours no NIV

Short term mortality

Extubation to NIV Extubation w/o NIV Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ferrer 2006 2 79 12 83 19.3% 0.18 (0.04, 0.76) S —
Ferrer 2009 3 54 4 $2 19.8% 0.7210.17, 3.07) —
Mohamed 2013 “ 60 10 60 34.1% 0.40 [0.13, 1.21) B
Nava 200§ 3 48 9 49 26.8% 0.34 [0.10, 1.18) -
Total (95% C1) 241 244 100.0% 0.37 [0.19, 0.70] >
Total events 12 35

- ! - - - - + + -+ +
Meterogeneity: Tau’ « 0.00; Chi' = 1.89,df « 3 (P = 0.60); F = 0% o'o1 oh 1 % 100

Test for overall effect: Z = 3.05 (P = 0.002) Favours NIV Favours no NIV

Ouellette DR, Patel S, Girard TD, et al. Liberation From Mechanical Ventilation in Critically Ill Adults: An Official American College of Chest
Physicians/American Thoracic Society Clinical Practice Guideline: Inspiratory Pressure Augmentation During Spontaneous Breathing
Trials, Protocols Minimizing Sedation, and Noninvasive Ventilation Immediately After Extubation. Chest 2017;151(1):166-80.




PROPHYLACTIC NIV POST-EXTUBATION
Target population — 1. High risk patients

225 extubations

132 extubations without prophylactic NIV

40%

30%

20%

Intubation rate

10%

0%

No risk factor Any

29% 34%
23%

Age>65vyrs 2 risk factors
underlying

chronic
respiratory

or cardiac

Reintubation rate (%)

150 high risk patients (age = 65 yrs or
underlying chronic cardiac/respiratory
disease with prophylactic NIV (> 8h/day)

L]
o
]

L]
L=
1

-
o
[

— High-risk control cohort
- = - Low-risk control cohort

— High-risk second cohort (with NIV)
- = - Low-risk second cohort

L

P value = 0,0185 log-rank test

1
1T 2 3 4 5 6 7 atanytime

Time to reintubation (days)

Thille AW, Harrois A, Schortge&ige%rém-Buisson C, Brochard L. Outcomes of extubation failure in medical intensive care unit patients. Crit
Care Med 2011;39(12):2612-8.

Thille AW, Boissier F, Ben-Ghezala H, et al. Easily identified at-risk patients for extubation failure may benefit from noninvasive ventilation

a prospective before-after study. Crit Care 2016;20:48.




PROPHYLACTIC NIV POST-EXTUBATION

Target population — 2. Hypercapnic patients at end of SBT

RCT 106 patients with chronic respiratory disorders + PaCO, > 45 mm Hg (end of T piece SBT trial)

70% COPD
Primary judgment criterion: post-extubation ARF
Non-invasive Control (n=52) Odds ratio P
ventilation (95% Q1)
(n=54)
V.

l Respiratory failure after extubation 8 (15%) 25 (48%) 5-32(2:11-13-46) <voool
Main causes of respiratory failure after - 03451
extubation

Respiratory failure 3 18

Aspiration or excess respiratory 3 3

secretions

Cardiac failure 1 2

Upper-airway obstruction 0 1

Encephalopathy 1 1
Time from extubation to respiratory 29 (13) 17 (18) - 00982
failure (h)
Criteria met for reintubation 6 (11%) 10(19%) 1.90 (0-64-5-68) 03741

Ferrer M, Sellarés J, Valencia M, et al. Non-invasive ventilation after extubation in hypercapnic patients with chronic respiratory

disorders: randomised controlled trial. Lancet 2009;374(9695):1082-8.

Proportiondying (%)

40+

304

104

—— Control

Non-invasive ventilation

p=00146

T
20

30

T T
40 50
Days after randomisation

60

T
70

g0

90



PROPHYLACTIC NIV POST-EXTUBATION
Target population — 3. Liberal strategy if SBT-PS+PEEP

100

£ —

g 80 -

- S—

g 20 ] p=0.002

=

B

A 0 _ i
0 10 20 30 40 50

Total duration of ventilation (days)

Cumulative survival (%)

0 10 20 30 4 50 60 70 BO 9D

Days after entry in the study

Ferrer M, Esquinas A, Arancibia F, et al. Noninvasive ventilation during persistent weaning failure: a randomized controlled trial.

Am J Respir Crit Care Med 2003;168(1):70-6.

Cutcome: | Mortality

Study or subgroup Moninvasive Weaning Irwasive Weaning Risk Ratio Weight Risk Ratio
M- M-
HRandom,?5% H.Random.?5%
it i a cl
| COPD
Chen 2001 o2 3Nz - 3% 0.14[001,250]
Mava 1998 U5 75 T BE% 029 [ 007, 1.24]
Prasad 2009 L 9115 - 7% 056024, 1.27]
Rabie 2004 119 8 /T 5% 047 [ 005, 478]
Rabie Agmy 2012 7/134 26/130 - W0% 026[0.12,058]
Wang 2004 114 V4 —_— 5% 0.50 [ 005, 450]
Wang 2005 1147 7143 — 44% 0.13[002, 1.02]
Zheng 2005 M7 6 —— 88 % 094 [022,400]
Zou 2006 338 11138 - 130% 027 [008,0.90]
Subtotal (95% CI) 321 311 hd 100.0 % 0.36 [ 0.24, 0.56 |
Total events: 23 (Moninvasive Weaning), 70 (invasive Weaning)
Heterogeneity: Tau® = 00 Chi® = 5.39, df = 8 (P = 071} * =0.0%
Test for overall effect: Z = 461 (P < Q.00001)
2 Miced
Femrer 2003 &2l 13722 - 2401 % 048[023, 1.03)
Girault 1999 o7 s I 31% 0I9[001,366]
Girault 2011 1&/6% 967 il 45% 1.78[084,375]
Hill 2000 1712 ) I 9% Q75 [ 0.05, 1044 )
Tawfesk 2012 221 621 T 104 % 033 [ 008, 1.47]
Trevisan 2008 W28 10137 b 2421% 119 [0.56, 253]
Vaschetto 2012 L] 3o —_r 6% 0&7[0.14,3.17]
Subtotal (95% CI) 178 184 - 100.0 % 0.81 [ 0.47, 1.40 |
Total events: 36 (Moninvasive Weaning), 44 (Invasive VWeaning)
Heterogeneity: Tau® = 0.17; Chi® = 923, df = & (P = 0.1} * =35%
Test for overall effect: Z = 0.75 (F = 0:45)
Test for subgroup differences: Chi? = 5.12, df = | (P = 0.02), ? =80%
aool Qo 0. 10 100 1000
Favours noninvasive Favours invasive




VNI PROPHYLACTIQUE POST-EXTUBATION
Délai d’instauration — Dose de VNI

Situation clinique Dose prévue
Dose effective

Nava 2005 CCM VM>48h + (PaCO,>45, encombr., toux ineff., | 1 h post-extubation >8h/j
card., comorbidités.,>1échec SBT) ?
Ferrer 2006 AJRCCM VM>48h + (>65 ans, |I0T pour OAP, Post-extubation Max
APACHE>12) immédiate 19+8h
Ferrer 2009 Lancet VM>48h + PaC02>45 en fin de SBT Post-extubation Max
immédiate 18+ 7h
Khilnani 2011 AIC VM>48h + |IOT pour EABPCO Post-extubation >7h/j
immédiate 8+2h
Su 2011 Respir Care VM>48 h Post-extubation >12h
immédiate ?
Ornico 2013 Crit Care VM>72h+I0T pour IRA Post-extubation 24 h
immédiate ?




Oxygénothérapie a haut débit post-
extubation — Patients a haut risque

Multicenter RCT
604 pts without hypercapnia during SBT with high risk of extubation failure:

Age>65yr, heart failure, moderate-to-severe pulmonary disease, APACHE2>12 (extubation day),
airway patency problems, inability to deal with respiratory secretions, >1 failed SBT trial,
mechanical ventilation for more than 7 days
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High-flow oxygen therapy
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£ g 15
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Z = Noninvasive mechanical ventilation
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Hours After Extubation Days After Extubation

Hernandez G, Vaquero C, Colinas L, et al. Effect of Postextubation High-Flow Nasal Cannula vs Noninvasive Ventilation on Reintubation and
Postextubation Respiratory Failure in High-Risk Patients: A Randomized Clinical Trial. JAMA 2016;316(15):1565-74. 32




Conclusion

SPONtaneous g aj 5.7 cm H20 + PEP — 30 4 120 min
breathing

trial
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