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Liberation From Mechanical Ventilation in ®mﬂ
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

Summary of Recommendations

1. For acutely hospitalized patients ventilated more
than 24 h, we suggest that the initial SBT be conducted
with inspiratory pressure augmentation (5-8 cm H30)
rather than without (T-picce or CPAP) (Conditional
Recommendation, Moderate-Quality Evidence)

CHEST 2017; 151(1):1
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Liberation From Mechanical Ventilationin &
the Cardiac Intensive Care Unit (JACC Adv 2023;2:100173

s
Andi Shahu, MD, MHS,* Soumya Banna, MD,” Willard Applefeld, MD,* Penelope Rampersad, MD, MSc,"
Carlos L. Alviar, MD," Tariq Ali, MD, MBA," Adriana Luk, MD, MSc,? Elaine Fajardo, MD," Sean van Diepen, MD, MSc,!
P. Elliott Miller, MD, MHS?

CENTRAL ILLUSTRATION Fundamental Elements of Liberation From Mechanical Ventilation

Ventilator Management and Weaning

+ Treatment of underlying etiology for respiratory failure
« Titrate ventilator settings to minimal support: PEEP =8 cmH,O
and FiO, =50%
- 2 * Protocolized sedation reduction
> — e « Consideration for tracheostomy at day 10-14 of mechanical
ventilation

Assessment of Extubation Readiness

. Pressure support 5 to 8 cmH 0
* Duration-—e 0 to = es
= Assess cough and secretions

» Cuff leak test for patients deemed high-risk for postextubation stridor*
» Optimize volume status

= Evaluate mental status and ability to fG[LD:N commands

&¥'cmH,0 recommended over CPAP or T-piece
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Noninvasive Ventilation and Weaning in Patients

rlf % ‘with Chronic Hypercapnic Respiratory Failure
o soct W A Randomized Multicenter Trial

‘ ' Assessed for eligibility

A n =388 Noninclusion n= 180
OngEES . SBT trial successn= 127
ional » | . Resp.orhemod. instabilityn=19
. Otherreasonn= 24

nt ' A — . Refused to participaten=6
- - Randomization .Included in otherstudyn=4
Ngres n =208
ophone l
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> L ’1 Invasive weaning Group Oxygen-therapy Group NIV Group

B n=69 n=70 n=69

bre, 12 et 3! Deaths before reintubationn = 2 Death before reintubationn=0 Death before reintubationn =1
bre 2023 &
e Russelior, h 4 4 ¥
lmam_et, Analyzed n=67* Analyzedn=70* Analyzedn=68*

= Am | Respir Crit Care Med Vol 184. pp 672-679,
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Noninvasive Ventilation and Weaning
with Chronic Hypercapnic Respiratory Failure
A Randomized Multicenter Trial

T )
TABLE 2, WEANING RESULTS ACCORDING TO STUDY GROUP

in Patients

Parameters brvasive Weaning Group (7= £5) 02 Group {n = 7 NIY Group {n = £7) 2% due
Weaning results
Reintubstion < 7 d 20/67 {30y 26470 (37} 22i68 (321 0.654
Reintubztion or deach = 7 d' 22169 130 2670 (37 2369 (3N 2.758
Postextubation ARF or death = 7 ¢ 12/69 (46 F1770 (59 489 () <0.001
Postextubation ARF, reintubation, or death = 7 o 3780 59 0770 (713 2369 (33} <0.001
Rescue NIV for postextubation ARF 31/69 (45} 70 (57 - 0178
Success rate (no reintubation or osath = 7 db 14/31 45 33740 (58] - {.186
Causes of reintubation” n= 20 n=25 n= 212
Consdousness deterisration or encephalopathy score = 3 15{75) 16 (62 11 (50 0.239
Persisterit severe hypoxemia g (40 15 {583 10 {45} 03513
ARF occurrence, persistence. of worsening unger NIV 13 {35 14 (81,5} 15 {68} 0.949
Hypotersion/shock 4 {20 L P4 1{5) 0323
Arhrythmia 0 2(8) 0 0.328
Other ofgan failure 2{1} 1{4) 1] 0.180
Time to reintubation, ¢ 1.5 [0.5-1.3] 05 [05-3.5 0.5 [0.5-1.5] 0141
Time to postextubation NIV, d 0.5 [0.5-1.5] 0.5 [0.5-0.5 - 0139
Duration of intubation, ¢ 1.5 [0.5-1.3] 0 0 -
Duration of ventilatory support for weaning, d° 1.5 [0.5-13] - 25 [0.5-15) 0.033
Weaning results in patisnts with COPD n=30 n =46 n=48
Reintubetion < 7 d 12/48 {25% 17746 (37 13/47 (287 0420
Reintubation or death < 7 d' 14750 {28} 17746 (37 14/48 (29} 0.516
Postextubation ARF or death < 7 ¢ 21750 (42) 24146 (327 4748 (8) <0.001
Postextubztion ARF, reintubation, or death < 7 d' 24750 (4%) 12146 (700 14748 (29} <0.001

Am ] Respir Crit Care Med Vol 184. pp 672-67¢
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Ventilator Weaning and Discontinuation Practices for Critically lll Patients
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Kallirroi Kefala, MD; Maureen O. Meade, MD, M5c; for the Canadian Critical Care Trials Group
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No. (%)
Total Death before Initial spontaneous
{n=1B&7 discontinuation attempt  Direct extubation Direct tracheostomy  breathing trial
Characteristic in 142 ICUs)>® (n=363in112 ICUsy*  (n=424in1051CUs} (n=150in7BICUs) {n=930in 129 [CUs)
Say
Man 1173 (62.8) 220 (B0.6) 272 (64.2) 102 (68.0) 570(62.3)
Women 694 (37.2) 143(39.4) 152 {35.8) 42 (32.0) 51(37.7)
Age at admission, median (IQR), ¥ 61.2(458.9-73.1) E48(53.1-75.1) 5B.7(46.3-71.3) 57.5 (42.8-68.4) B2.5(49.3-73.3)
SOFA scora at ICU admission, 5(3-7) 6 (3-8) 5.0(3-T) 4{2-T) 5(3-7)
median {IQR)*
Type of admission
Madical 1299 (69.6) 207 (31.8) 261(61.6) 103 (BB.T) 538 (62.6)
Emergency surgical 367({19.7) 51{14.00 97 (22.9) 37 (24.7) 182 (159.6)
Elective surgical 201 (10.8) 15{4.1) 66 (15.6) 10(6.7) 110(11.8)
n for intubation®
Decreased level of consciousness 455(24.4) 100 (27.5) 105 (24.5) 44(29.3) 206 (22.2)
Operative 415(22.2) 39{10.7) 125{29.5) 22(14.7) 2209 (24.6)
Hypoxemia alone 320(17.1) 64{17.6) 61 (14.4) 31{20.7) 164 (17.6)
Hypercarbia and hypoxemia 183(5.8) 36{9.9) 29(6.8) 16 (10.7) 102 (11.00
Cardiac arrest 167({2.9) BB{(24.2) 25(5.9) 9{6.0) 45 (4.8)
Airway patency 162{3.7) 12{3.3) 50{11.8) 20(13.3) 20 (B.5)
Other B9(4.8) 17{4.7° 19¢4.5) 2(1.3)9 51 (5.5)"
Hypercarbia alone 55{2.5) 5(1.4) 10{2.4) 2{1.3) 38 (4.1)
Secretions 21(1.1} 2 (0.5) o 427 15 (1.6}




No. (%)

Total
(n=1B67

in 142 ICUs)> "

Death bofora

discontinuation attempt
{(n=363in112ICUs}P

Direct extubation
{(m =424 in 105 ICUs)

Diirect tracheostomy
{n=150in 7B ICUs)

Initial spontancous
breathing trial
(n=930in 129 ICUs)

‘ Characteristic
"

Primary diagnosis for receiving
on gres invasive mechanical ventilation®
. ’I' Acute respiratory failure 852 (45.6) 209 (57 8) 159 (37.5) 65 (43.3) 419 (45.1)
EI'EZ L a‘ Neurologic/coma (nonsurgical) 207 (21.8) 87 (24.0) 04 (22.2) 45 (30.0) 181 (19.5)
= A Postoperative (elective or emergent) 387 (20.7) 34(9.4) 121 (28.5) 26(17.3) 206 (22.2)
N gres admission
Up hon e Acute on chromic respiatory failure 112 (6.0} 18 (5.0} 21 (5.0} 5(5.3) B5 (7.0}

N Other §2(4.5) 14(3.8) 28 (6.6) 3(2.0) 47 (5.1)
;mat | 0 |-! Neuromuscular disorder 17{0.9) 1(0.3) 1(0.2) 320} 12(1.3)
& Ventilator support at ICU admission
A | et invasive ventilation 1093(565)  199(548) 296 (69.8) 72(48.0) 526 (56.6)
|t;re, 12e t y/ No invasive or noninvasive support 670(359) 146 (40.2) 106 {25.0) 65 (43.3) 153 (33.0)
bre 202_3 !‘ Bilavel noninvasive ventilation 81{4.3) 13(3.6) 16(3.8) B(5.3) 44 (4.7)
;Et'ns_i"“' Continuous positive airway pressure 20{L.1) 5(1.4) f(14) 5(3.3) A4(04)

" ,,* X Othar’ 3(0.2) 0 0 0 3(0.3)
= ;ﬁ-—_é-_t Home use of noninvasive ventilation  46({2.5) 8(2.2) 12(2.8) ] 26(2.8)
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"Table Z_ Imitial Mechanical Ventilation Discontinuation Strategy and Clinical Outcomes
Among Critically 1l Patients

Clinical outkcoma

Mao. (%5)

Total Initial spontameous

{n = 1504 Direct extubakion Drireck tracheostomy braathing trial

im 142 ICUSs) (=424 im105ICUs}) {n=150inF7B8ICUs) (n=930in 129 ICUWs)

Total duration
of mechanical vendilation,
median {I2R}), d*

4.1 (2.1-7.59)

2.9 (1.B-5.8)

13.2(F.3-21.8)

4.1 (X.1-7.5)

Patients who did ot die
durimg hospitalization

3.6 (2.0-6.9)

2.9(1.7-5.3)

12.89 (7.2-20.5)

3.7 (2.0-6.8)

Patients who died

dl |r|nn hnl:.ru+:-||:r;|-l-u-|n

8.9{5.0-15.9)

F.2(5.6-14.3)

1.9 [10.7-23.1}

FE(4.3-13.1)

| ICU mortality

139 {92.2)

20 (4.7

23 (15.3)

96 (10.3) |

Hospital mortality
(deaths aftar ICL
discharnge)

8B {59}

27 (3.2)

& (4.0

55 (5.9)

Mechanical ventilation

at day 287

99/1476 (6.7)

11/420 (2.6)

38/142 (26.8)

50/914 (5.5)

In ICL) at day 2B

16371477 (11.0)

26/417 (6.2)

517143 (35.7)

86,/917 (9.4)

ICILF Length of stay,
median (IR} _d

8.1 {4.8-14.9)

6. (2.7-10.9)

196 (11.1-22.7)

3.1 (5.0-14. 7kl

Patients who did nof die
betfore ICU dischange

7.7 {4.6-14.0)

6.2 (2.6-9.8)

12.0 (10.6-20.8)

78 (4.8.14.0)

Patients who died
befora 1T dis-ch;lrg_le

14.3 (9.1-22.2)

17.5 (14 2-21.60

22,2 (13 2-41.5)

11.2{7F.2-19.7)

Hospital length of stay,

median {12R}, d

1E.5 (10.9-34.0)°

16.9 (11.0-31.0)

35.4 (20.7-62.9)

12.0 {10.6-32.1)°

Patients who did not die
during hospitalization

1E6 (10.8-33.3)°

16.3 (10.3-29.5)

350 (21.1-66.0)

17.9(10D.5 21 8)°

Patients who died
before hospital
discharg

20.2(12.4-392.5)

23 2 (15.2-47.1)

23.1(12.0-51.5)

13.14{11.1-32.2)

Readmitted to ICL F9{5. 33 24 {5.7]) F{4.7] AF (5.2}
before hospital discharge T
Reintubztad bafore 1236 {5.0) o7 (10.4)

successful extubation
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Analyse multivariée: facteurs prédictifs d’utilisation
d’une épreuve de sevrage vs extubation directe

OR IC 95% p
Age 1,1 [1.0- 1,3] 0.02
Néoplasie 2.6 [1.2-5.2] 0.01
HTA 1.6 [1.0- 2,3] 0.03




— S e

‘”*‘*"“‘““ Comparaison entre US et autres pays
ong!és ~Ulilisation significative des extubations directes comparée aux a
;(;na'l pays

L'Lgh'::e OR IC 95% p
Eﬁi'a‘ngn 1 Australie/new zealand 0.01 [0.000- 0.05,3] <0.001

4 Canada 0.03 [0.01-0.17] <0.001
MUl Europe 0.03 [0.01- 0,18] <0.001
e Royaume-Uni 0.04 0.01-0.23 <0.001
imamet
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Table 3 Clinical outcomes comparing patients who underwent UE with mechanically ventilated controls®

Outcome Patients Contrals Mean difference P value
\n = 74] {n = 296) (95% C1)
Mean ICLHLOS at index time”, days 10 14 4 [068-834) 0021
Mean ICUHLOS after LE, days 14 15 2 320-735) 0435
Mean length of total intubation time, days 13 3 6 [6:44-1375) 0:074
Mean LOS ICU, davs 4 E 4| 6(1.15-1378 00
Mean LOS hospital, days 43 45 5 (6.19-1497) 0413
ICU mortality, n 36) 13 (18) 8 (27) - 0:0%
Hospital mortakty, n (34 14 (19) % (32) . 002

JUE, unplanned extubation; KU, intensive care unit; LOS, length of stay; ®lndex time, sampling time for controk and time of UE for cases
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Patiants with unplanned
axtubation
121

Effect of Noninvasive Ventilation After Unplanned Extubation

Agathe Kudela, Maude Millereux, Corentin Gouezel, Dominique Prat, Frédéric Jacobs,
Olfa Hamzaoui, Nadege Demars, Guy Moneger, Anne Sylvie Dumenil, Pierre Trouiller, and
Benjamin Sztrymf

[ -

r

Praphylactic NIV
o

¥

Re-intubatian
1(10%)

¥

Died

1 (100%)

MNa m-intubation
9(90%)

Y

Diad

1(11.1%)

Fig. 1. Flow chart. NIV = noninvasive ventilation.

Mo m-ntubatian
5 (35.7%)

Ra-intubation
25 (258%)

Diad

T(28%)

Ma m-irtubatian

| [Respir Care 2019;64(3):248 -254/
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VNI prophylactique VNI thérapeutique Pas de VNI

¢ Réintubation

Durée de séjour 6.5(4-10) 18.5(14-29) 6(3-14)

0.13

0.004
0.86
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‘ pour deplster tous les patients a risque
o d'échec d'extubation
Ional ® ['obstruction ou l'augmentation des résistances des VAS
ot
ngrés ® Defaut de protection des voies aeriennes inférieures
E’.[‘.‘?’.‘e ® [ 'efficacité de la toux
1|mat|2n;

® | e drainage des sécréetions tracheo-bronchiques

b 12et3 d @ Les troubles de déglutition
bre 2023 &
&E%ses.f"m” ® |es troubles de conscience

=) Taux d’échec: 10 a 30%
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Oui pour une extubation directe
Mais POUR quel patient?
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R Prediction of extubation outcome
in critically ill patients: a systematic review

bl it ]
T
(F and meta-analysis
W 50C:TE ‘:'i L 1,21 1,24 1,2 123 I
DE REAHIMATION | Flavia Torrini' <7, Ségoléne Gendreau' <", lohanna Marel ', Guillaume Carteaux L Arnaud W Thille™,
gt Massimo Antonelli® and Armand Mekontso Dessap'2*"
Pubhed Web of Science CENTRAL
(n=a4,760) (n=a,772) (n= 3,389)
ongres * + >
" ' S Records identified through Additional records identified
Iona | =§ database searching through other sources
= (n=12,921) n= 0}
g
‘ = + +
et Records after duplicates remowved
{n = 8,088)
ngres !
0 hon e Records screened Records excluded
g (n= 8,088} (n= 7,927}
. i ‘T i
]!ma Ion l a4 excluded
- L A8 primary endpoint different
: Full-text articles assessed from extubation failure
= for eligibility 10 without risk factor analysis
= % (n=161) = 14 with no relevant outcomes
: 2 P <9 potential serious risk of bias
N L : (e} 1 abstract
L] T l 12 with SBT not always
v ) passed
lbre’ 1‘ 2 et 3 !\ studies included inthe S
|bre 2023 ; '.FI‘ gqualitative synthesis - Lexciude
= (n= 67} Mot eligible for guantitative
e Russelior, S5y 1 synthesis
mamet |
R .‘} i i studies includ
g,l. / - gquantitative s HP.
vl 1 = 2 {meta-ana 26847 partl(:lpants
= ‘E-; .._:__':_" n=66 |

= :__-'_1'"'-. Fig. 1 Study flowchart
o R Torrini et al. Critical Care ~ (2021) 25:391
https://doi.org/10.1186/513054-021-03802-3
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_—— ‘:'i Flawia Torrini'27, Seagaoléne Gendreau' 27, Johanna Moﬁreﬂ-z, Guillaume Carteaux ==, Arnaud W Thille™=,
OE REAHIMATON rassimo Antonelli® and Armand Mekontso Dessap '3
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Variables LnOR [95%IC)
. History of cardiac disease —— 0.35 [0.14, 0.56]
:\
on gres History of respiratory disease —.— 0.39 [0.16, 0.64]
> ¢
10N4d | Age - 0.42 [0.25, 0.6]
et ‘ Prneumania at cause of MV —— 0.39 [0.16, 0.64]
-
'n gres Duration of MV before extubation —-— 0.64 [0.4, 0.B7]
SAPS I - 0.54 [0.32, 0.71]
Heart rate at extubation ——— 0.39 [0.15, 0.68]
o Lower GCS5 at extubation 1.08 [0.44, 1.71
RSBl at extubation — 0.83 [0.52, 1.186]
Lower Pa02/FiO2 at extubation —-— 0.34 [0.19, 0.47]
Lower hemoglobkin at extubation — 0.9 [0.5, 1.4]
.: MIF at extubation - 0.74 [0.24, 1.24]
s 2.5 -1.5 -0.5 0.5 1.5 2.5 3.5
- "-‘-“7-_- Fig. 3 Forest plot for the twelve variables retained in the final model, significantly associated with extubation failure in multivariable meta-analysis.
- N - Effects are reported in natural log transformation of odd ratios (DR} derived from crude COR with 95% confidence interval margins (C1). MIF:
- - .r"_‘:;;l::f negative inspiratory force; SAPSIL: simplified acute physiology score; RSBl rapid shallow breathing index; MV: mechanical ventilation
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rr ""g‘, A PROSPECTIVE STUDY OF INDEXES PREDICTING THE OUTCOME OF TRIALS OF
" | naol WEANING FROM MECHANICAL VENTILATION
' Karr L. Yang, M.D., anp MarTin J. Tosin, M.D.

' Table 2. Accuracy of the Indexes Used to Predict Weaning

‘. *
ong;es Outcome.
lonal POSTIVE  NEGATIVE
2 { PREDICTIVE PREDICTIVE
= . INDEX SENSITIVITY SPECIFICITY VALUE VALUE
Ngres
, gh one Minute ventilation 0.78 0.18 0.55 0.38
E-. v o Respiratory frequency 0.92 0.36 0.65 0.77
1!_""3“3“['* Tidal volume 0.97 0.54 0.73 0.94
. Tidal volume/patient’s weight 0.94 0.39 0.67 0.85
— . Maximal inspiratory pressure 1.00 0.11 0.59 1.00
" ] Dynamic compliance 0.72 0.50 0.65 0.58
:E::leésaeta Static compliance 0.75 0.36 0.60 0.53
e Russelior, h PaO»/PAO; ratio 0.81 0.29 0.59 0.53
el "8 Frequency/tidal volume ratio 0.97 0.64 0.78 0.95

e/ CROP index 0.81 0.57 . 0.7 0.70
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N Diaphragm and Lung Ultrasound to Predict
Weaning Outcome
r[r % , Systematic Review and Meta-Analysis
i ". Ly
DEREA ] e -
.cllzfmgméiu:msz © Ana M. Llamas-Alvarez, MD; Fva M. Tenza-lLozano, MD, PhD; and Jaime Latour-Pérez, MD, PhD
3,819 records 4 records identified
identified through through other
database searching sources

ongres
jonal
ot |
ngres

y

1

113

14 records identified
through online article

alerts

3,516 records

after duplicates
removed

(3,516 records screened

by title and abstract

Y

3,461 records excluded

55 full-text articles

assessed for elegibility

19 studies included

in qualitative synthesis

19 studies included
in quantitative
synthesis
{meta-analysis)

36 full-text articles excluded,

with reasons:

- n = 11 not primary study

- n = 0 unable to obtain
translation

- n = 18 not enough data

-n =1 <20 patients

- n = 1 unable to obtain
full text

-n = 2 children

- n = 1 no ultrasound

- n = 2 other echographic
parameters

CHEST 2017; 152(6):1140-1150
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Diaphragm and Lung Ultrasound to Predict

Ana M. Llamas-Alvarez, MD; Eva M. Tenza-lozano, MD, PhD; and Jaime Latour-Pérez, MD, PhD

thickness
fraction
Study TP FP FN TN Sensitivity (95% Cl} Specificity (95% Cl) Sensitivity (95% CI) Specificity (95% CI)
Ali 2016 27 4 1 22 0.96 [0.82-1.00] 0.85 [0.65-0.96] —B —-
Baess 2016 16 2 7 5 0.70 [0.47-0.87] 0.71[0.29-0.96] —i— ——
Blumhof2016 22 6 4 20 0.85 [0.65-0.96] 0.77 [0.56-0.91] —— ——
. Dinino 2014 43 4 6 10 0.88 [0.75-0.95] 0.71[0.42-0.92] —il- ——
bre, 1.2 et3 ' Farghaly2016 36 5 4 9 0.90 [0.76-0.97) 0.64 [0.35-0.87] —m — .
bre 2023 Fayed 2016 i B & 5 0.98 [0.91-1.00] 0.73 [0.54-0.88] ‘o om
e Russelior, Ferrari 2014 24 2 5 15 0.83 [0.64-0.94] 0.88 [0.64-0.99] —u— ——
——Y Jung 2016 11 T 4 0.61 [0.36-0.83] 0.93 [0.68-1.00] — —m
S g Osman 2017 44 0 6 18 0.88 [0.76-0.95] 1.00 [0.81-1.00] —i —i
- Tenza-Lozano, 37 13 3 10 0.93 [0.80-0.98] 043[023-066] L , , [, —®  —®—
= - - _,._ unpub]lshed I 1 1 1 I 1 I 1 1 1 I 1
s data, 2017 0 02040608 1 0 02 0406 08 1
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\imation * Study TP FP FN TN Sensitivity (95% CI) Specificity (95% Cl)  Sensitivity (95% ClI) Specificity (95% Cl)
) i Ali 2016 25 4 3 22 0.89 [0.72-0.98] 0.85[0.65-0.96] —u- o
’ Baess2016 16 6 7 1 0.70 [0.47-0.87] 0.14 [0.00-0.58] ——
Camie2017 32 9 13 13 0.71 [0.56-0.84] 0.59 [0.36-0.79] —— —&—
Farghaly 2016 35 4 5 10 0.88 [0.73-0.96] 0.71[0.42-0.92] —- —
Flevari2016 17 1 3 6 0.85 [0.62-0.97] 0.86 [0.42-1.00] —— e
Jiang 2004 27 4 5 19 0.84 [0.67-0.95] 0.83[0.61-0.95] —u- —a—
'gr;uzsgezﬁgm Kim 2011 ol 22 T @2 0.75 [0.55-0.89] 0.59[0.45-0.72] —a— —
Y Osman2017 42 0 8 18 0.84 [0.71-0.93] 1.00[0.81-1.00] —- —a
O Saced2016 19 1 3 7 0.86 [0.65-0.97] 0.88 [0.47-1.00] —u- —a
e Spadaro 2016 21 2 13 15 0.62 [0.44-0.78] 0.8sf064-099)  —W— ., ,  —
— — l I I I I 1 I I I I I 1
s 0 02040608 1 0
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0 =Normal aeration
1 =Interstitial syndrome
2 =Alveolar edema
3 =Consolidation
Study TP FP FN TN Sensitivity (95% Cl) Specificity (95% Cl) Sensitivity (95% Cl) Specificity (95% CI)
e Binet 2014 3 5 0 4 1.00 [0.91-1.00] 0.44[0.14-0.79] i O
;; .ﬁ_ﬁ' Osman 2017 11 . D 1F 1.00 [0.93-1.00] 0.94[0.73-1.00] = | —&
|t:re12ef N/ Shoaeir 2016 19 0 4 27 0.83 [0.61-0.95] 1.00[0.87-1.00] — B o o
bre 2023 Soummer2012 39 4 18 25 0.68 [0.55-0.80] 0.86 [0.68-0.96] —i— —i-
ERUSSE“O_ ) Tenza-Llozano, 27 6 13 17 0.68 [0.51-0.81] 0.74[0.52-0.90] —i— —
f unpublished -t "t
data, 2017 0 02040608 1 0 02 04 06 08 1
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Diaphragm ultrasound to predict weaning outcome:
systematic review and meta-analysis

Ata Mahmoodpoor!, Shahnaz Fouladi? Ali Ramouz?, Kamran Shadvar', Zohreh Ostadi?,

Hassan Soleimanpour®

|dentification

Records identified through
database searching (n = 2738)

v

Records after duplicates removed
(n=1856)

Screening

v

Records screened (n = 1856)

Records excluded based on title
and abstract (n = 1813)

Eligibility

v

Full-text articles assessed
for eligibility (n = 43)

Included

v

Studies included in qualitative
synthesis (n=19)

Full-text articles excluded, with reasons
(n=24)

— not primary studies: 11
— evaluating diaphragm muscdle atrophy: 6
— using phrenic nerve stimulation: 2
— reporting only US reproducibility: 2
— conducted on children or
non-mechanically ventilated patients: 3

Anaesthesiol Intensive Ther 2022; 54, 2: 164-17
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Diaphragm ultrasound to predict weaning outcome
sysiematic review and meta-analysis
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Hassan Soleimanpour?

® Diaphragm thickness fraction

Sensibilité spécificité AUR
89% 81% 0.93
VS-Al PEP 84% 77%
Piéce —T 92% 78%
® Diaphragmatic excursion: 701 patients
Sensibilité spécificité
Diaphragmatic excursion 79.9% 69%
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Effect of Protocolized Weaning With Early Extubation
to Noninvasive Ventilation vs Invasive Weaning
on Time to Liberation From Mechanical vVentilation

> Among Patients With Respiratory Failure
r“- The Breathe Randomized Clinical Trial

= ‘r[ ' * 3”? i
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DE REAHIMATIO ¥ s I
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breathing trial

1388 Excluded

l 1752 Patlonts underwent spontanoous
' 1320 Trial successful

ongres 68 Declined participation
|°na| ¢~ 364 Randomized )
‘ x_:::_ = _ . __—='_'_”:F
=, 182 Randomized to recelve Invasihvo 182 Randomized to recelve
'" gres ventilation? noninyasive ventilation®
176 Recelved Intervention as 175 Recelwed Interventlon as
h ramdomi zed ramdomiz ed
Dp One & Did not recee interventlion 7 Did not receive intervention
35 randomized as randomilzed
1|mat|on I I
91l Completed 3-mo follow-up 95 Completed 3-mo follow-up
43 Dled before 3 mo I8 Dled before 3 mo
28 Mot avallable for Z-mo follow-mp 32 Mot avallable for Z-mo follow-up
20 wWithdrawn from follow-up 17 withdrawn from follow-up
{patient declskom) (patiemnt deciskom)
, 1 :
bre, 1, 2 et l 84 Completed &-mo follow-up 93 Completed &-mo follow-up
bre 2023 - ) 47 Died before 6 mo 3B Died before 6 mo
| e - 27¥ Mot avallable for 6-mo follow-mp 28 WMot avallable for 6-mo follow-up
e Russelior, S8 24 wWithdrawn from follow-up 23 withdrawn from follow-up
mame i / {patlemnt declskom) (patient declskom)
a " + it
182 Inchsded In primary analysis< | | 182 mnclusded In primary anatysisd

JAMA HMovember 13, 2018 Volurmsa 3200, M
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| 0.8 T
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= = i = _ 0.6+
= = gad =" Invasiwve group g5
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a | = - - - — r
ONngres | = |
L1] T = 0.24 f
p o 1 10 15 20 25 o
u )
Day I
Io n a I Mo._ at risk o IZI- :E. 1I|:| 1.5 2',','.

Imvasive group 182 86 al IF 24 12
" ‘ Moninvasive 182 Fa 438 32 21 17 Day
(el
L..t e No. at risk
- Hash marks indicate each censorng time. Median time to libaration from Invasive group 182 EE &l 37 24
'n res wentilation was 4.5 days (95% Cl. 3 46-7.25 days) in the invasive group and 4.3 Honinvasive 132 7 48 32 3
danys (95% Cl. 2.63-5.58 days) in the noninvasive growp. g
Pﬁ., o Table 2. Adwverse Events
'||ma't|0n Mo, (%5) of Participants
3 = |2 Invasive Weaning Moninvasive Weoaning Unadjusted Absolute
Adverse Fuonts (n=182) (n=182}) Difference, %5 (952 CI)
3 ntibiotics for presumed 128 (70.3) 110 {&60.4) 0.9 {0.2 to 19.6)
spiratory infection
' Reintubation 41 (28.71n=143) 67 {(37.0)n=181) B.3{-1.9 t0 1B.6)
" Tracheostomy L5 (30.2) 43 (23.6) 6.6 {-2.5 to 15.7)
Dreath before intensive care unit 25 {13.7) 22 {12.1) 16{-52to8.5)
discharge
Dysrhythmias 22 (12.1) 14 (7.7) 4.4 ({-1.7 to 10.5)
MNasal/skin/mouth sores or 14 (7.7} 19 {10.4) 2.7 {—3.2 t0 B.6)
irritation
Monrespiratory infection 12 (5.6} 11 {&.0) 0.5 {—4.5 t0 5.6)
e Viomiting Ei(4.4) 14 (7.7) 3.3{(-1.6to 8.2)
= = -—m'ﬁ‘-}:E Gastric distension 6 (31.3) 7(3.5) 0.5(-3.3 tn 4.4)
Barotrauma (g, pneumothorax) 2({1.7) (LT} 0 (-2.6 to 2.6)

JAMA HMovember 13, 2018 Volurmsa 3200, M



Effect of Postextubation High-Flow Nasal Oxygen With

rheifiel Noninvasive Ventilation vs High-Flow Nasal Oxygen Alone
on Reintubation Among Patients at High Risk of Extubation Failure

rr k A Randomized Clinical Trial
w SOCCTE T -
D REAHIMATON 3121 Patlents extubated In the 30 participating
WDE LANGLIE FRANZAISE Imtensive cara units during the study period
{April 2017 -lanuary 2018)
1460 ExChnded
927 atlowrisk of extubation fallure
' 414 Intubated =z4 b
101 under law protectlon or nonaffillated
to health system

ongres R "Age > 65 ans
jona | ' OO hiorat loast 24 h of mechanical ventilations =Co-morbidités:
A
i

respiratoire ou car

692 Excluded
274 Do-not-reintubate order at tima of extebation
182 Long-term treatment with noninvasive ventilation
or continuaus pasitive alnway pressura at home

119 Unplanned extubation (acckiental or self-extubationy
41 Contraindicatlon to nonimeasive ventilation
29 underlying chronic neusramuscular disease
37 Traumatic brain imjury

w

959 Eliglble for Inclusian

1|mat|on
b

321 KMot Included
F— 270 Mo staff avallable or logistic Issues
51 Declined to participate

I3

e

648 Randomized

bre, 1,2 et 3 .~

206 Randomized wa receive high-fAow 342 Randomized to recalve high-flow
bre 2023 movgen alona axygen with noninvasha wentilation
¥ 202 Recalved Intarvantion as 339 Recelved Intervention as
e Russelmr f randomized randomized
4 DId not recalve Inkerventian 3 DId not receive Intervention
mamet 2 under law protection 1 Under law protection
s o 2 MiIssIing data 1 Diled before belng extubatad
1 Missing data
l L
202 Included Inthe Intentlon-to-treat 3230 Incleded In the Intentlon-to-treat
analysis and In the S0-d follow-up analysis and In the 90-d follow-up

JAMA. 2019;322(15): 1465-1475. doi:10.1001jama.20




ﬁ Effect of Postextubation High-Flow Nasal Oxygen With
= Noninvasive Ventilation vs High-Flow Nasal Oxygen Alone
on Reintubation Among Patients at High Risk of Extubation Failure
'ODI;T[ y ' ARandomized Clinical Trial
R e a—
Table 2. Primary, Secondary, and Exploratory Outcomes Figure 2. Kaplan-Meier Analysis of Time From Extubation
' No. (%) to Reintubation for the Overall Study Population
' High-Flow Masal  High-Flow Nasal
Oxygen Alone Ouygen With NIV~ Absolute Difference, -
: {n = 302) (n = 229) % (95% CI) P Value
ongres | Pimary Otcome - - x
; ¢ " Reintubation atday 7 55 (18) 40(12) ~5.4(-12.0t0-09) .02 5 20
|0 n a | Secondary Outcomes E High-flow naszl exygen alone
at |  Postaxtubation respiratory failure atday 7 88 (20) 70(21) ~8.5(-1532t0-1.8) .01 s
= Reintubation '1.:'
N grés At42h 36(12) 24(7) -4B(-96t0-0.3) .04 :g "
At 72 h 47 (16) 30(9) -6.7(-11.9t0-17) .009 E High-flow nzsal cxygen with
Uph one Up until ICU discharge 55(20) 41(12) —74(-132%w-18 009 s naninvzsive ventilation
.Iiﬁ.l"a'.tion ¥ “Length o nfsta;n.r median [IQFE} da'_.'s 2 o
. Inicy 11(7to 19) 12(7t019) 05(-1.6t026) 55 a @
In hospital 23(15t039) 25 (15 t0 42) 23(-14t06.1) B3I 0 . . . . . ; .
_ Doy - 0 1 2 3 4 5 B 7
] InICU 26 () 21(6) —2.4{-67t0L7) 25 . Time since Extubation,
[ — In hospital 45 (15) 54 (16) 0.7 {'"5 0tn63) 80 Nﬂi;{: ’Em .
bre, 1,2 et 3} Atday28 13y 39 (12) 0.6(-4.4t05.5) 82 pom 32 26 265 53 M3 46 M 243
bre 2023 Atday90 65 (21) 62 (18) -3.2(-9.5t0 2.9) 30 Wk 33 31 34 30 305 1M 1, N9l
2  Exploratory Outcomes z::'tlﬁ;::]lf
Patients meetmg rEII'ItIltIEI:IDI‘I Criteria 65(22) 49(12) -7.1{-13.1w0-1.1) .02
during ICU stay
==  Mortality or reintubation in ICU 64(21) 51 (15) 62(-12210-02) .04 -~ Themedian observation time was 7 days (interquartile range, 7-7) in both
= Mortality of reintubated patients 21/58(26) 11/41 (27 BB(-257w98) .35 Ureatmentgroups.

JAMA. 2019, 322(15): 1465-1475. doi: 10,1001 jama.2
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Effect of postextubation noninvasive

s ventilation with active humidification vs
high-flow nasal cannula on reintubation
i g iNn patients at very high risk for extubation
e failure: a randomized trial

0F REANIMATON
UDE LANGUE FRANCAISE o i 1 L . 1 |
Gonzalo Hermandez'2 @, Irene Paredes’, Francisco Maran', Marcos Buj'?, Laura Caolinas’,
Marfa Luisa Rodrigusez!, Alfonso Velasco!, Patricia Rodriguez’, Maria Jose Pérez—Pedrerc’, : A i
2 5,7

' Fernmnando Suarez-Sipmann?, Alfonso Canabal®®, Ratael Cuena®, Lluis Blanch® and Cricl Roca

ongres

|onaI
ot
ngres
£
ﬂ

ophone
1|mat|o
¥

L] I’E’f_bl i
bre, 1, 2 et 33§
bre 2023
e Russelior, Sy
mamet )
R

2356 Patienls assessed for eligibility

1722 Excluded

488 Mot intubated
508 <24 h MV

284 Died before extubation
365 Had tracheotomy

58 Transferred

19 Lost to follow-up

634 Receiving MY

=24 h assassed for eligibility using SBET

452 Excluded

366 Low risk of reintubation
37 Do-not-reintubate ornder

41 Unscheduled extubation
8 Mo informed consent

182 Randomized

92 Randomized to receive NIV
92 Received intervention as randomized

90 Randomized to receive HFNC
90 Received intervention as randomized

0 Discontinued study ar lost to follow-up

0 Discontinued study or lost to follow-up

92 Included in the primary
intantion-to-traat analysis

90 Includaed in the primary
intention-to-treat analysis

>Age> 65

»>IC

»BPCO

» Apachii >12
»BMI>30
»Risque d’ cedéme laryr
» Toux diminuée
»VM prolongée
» VM>7)

»2 Co-morbidités
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. f:"ﬂmw Table 2 Primary and secondary outcomes
I NIV (n=92) HFNC [n=190) Difference between groups (95%Cl), p | E
Primary outcome, n (%) & =
' ' Itall-caus.e reintubation 21 (228) 35 (339) —160(~292t0 —03), p=0019 | g
3 Secondary outcomes -E Warimyasivn mecharical il
on g res ' Postextubation respiratory failure, n (%) 40(435) 40 (444) —09 (—154-135), p=0856 i; i
. r Ventilator-associated trachecbranchitis, n (3) o(n 1(L1}) —1L1{=3.3-1.1), p=0455 E Highllw il e
10N4d | Ventilator-associated preumonia, n (%) 4(43) 7078) —34(—104-35) p=0369 2 o g
| Other infections, n (%) 1L 202 —11 (~48-26),p=0619 a
Et Sepsic, 1 (%) 4(43) 3(33) 1(=55-76), p=1.000 E 2 -
) Multiorgan failurs, i {56} 3(33) 2023 1{—45-66}, p=1.000
1] gres Hospital LOS, median (IQR), d 20(12-367) 265 (15-45) 65(05-21.1),p=0068 'E
Op hone ¥ [ memnicnc 95 415) 125 67-19) 3(-06-56), p=0047 =
P T mortalty, n () PIE) A4] 07 =T1-18.7),p=035% = il
1im a't lon Hospital mortality, n (56} 14(152) 6(6.7) 85 (—07-18), p=0475 %
P ] ~ Time to reintubation, median (IOR), h 27 (6-47) 27 (8-48) 0(—25-25), p=0582
e Intalerance to therapy, n (%) 19(20.0) 5185 1.7 (16-219), p=0.026 E
; Nasal discomfort, n (%) 18(196) 6 6.7) 128 (33-225), p=0.010 =5
i Facial skin ulcer, n (%) 4(4.3) 0 43 (0.1-85), p=0045 ;j ,*IE EI,* 'Iéﬁ-
" o Exploratory outcomes Haurs Afer Extubation
bre, 1,2 et3 / Time on therapy 0-24 b, median (IR, h 225(19.25-24) 24 (24-24) <0001 Mumber al fisk
bre 2023 !'_f Time on therapy 24-48 h, median (IGR), h 18(105-22) 20 (5-24) 0.060 Morirvasive machanical vantation 2 =7 L) e
e Russelior, Temperature, median {I0R), "C 29(25-25) 37 (37-37) <0001 Higheflow cygan tharapy 30 BE B4 B3
mame R Reintubation rate at 5.d, n (%) 21(233) 25 (288) 0321
Y Time to reintubation at 5 d, median QR h 27 [6-47) 10(5.5-28) 00z Fi[l. 2 ]'iaplan—l"v.-'leier 3“&'}'555 D'f time fl'l:!'l'l'! E}l'l'UbatiCII'l to =int
FiCl, after 48 h, median (IGR), % 3130 31808 0645 \

HENC high-flow nasal cannulz; )CU intensive care unit; JOR interquartile range; LOS length of stay; NIV noninvasive ventilation
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