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My dream is to be
ventilated at least
2 or 3 days in the ICU




Best postoperative ventilation ?
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Estimate of the global volume of surgery in 2012: an
assessment supporting improved health outcomes

Thomas G Weiser*, Alex BHaynes*, George Molina, Stuart R Lipsitz, Micaela M Esquivel, Tarsicio Uribe-Leitz, Rui Fu, Tej Azad, Tiffany E Chao,
William R Berry, Atul A Gawande
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Lancet 2012;: 380: 1059-65

Mortality after surgery in Europe: a 7 day cohort study

Rupert M Pearse, Rui P Moreno, Peter Bauer, Paolo Pelosi, Philipp Metnitz, Claudia Spies, Benoit Vallet, Jean-Louis Vincent, Andreas Hoeft,

Articles I

Andrew Rhodes, for the European Surgical Outcomes Study (EuSOS) group for the Trials groups of the European Society of Intensive Care Medicine

and the European Society of Anaesthesiology*
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Between Postoperative Complications and Long -term Survival after Noncardiac Surgery among V
Jorge |. Portuondo MD*?; Kamal MF Itani MD34>; Nader N. Massarweh MD MPH1%:6

Data from the Veterans Affairs Surgical Quality Improvement Program (2011-2016)
N=699,002 patients
Complication rates : 3.0%, 6.1%, and 18.3% for outpatient, low-risk inpatient, and high-risk inpatient surgery
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Between Postoperative Complications and Long -term Survival after Noncardiac Surgery among V
Jorge |. Portuondo MD*?; Kamal MF Itani MD34>; Nader N. Massarweh MD MPH1%:6

Data from the Veterans Affairs Surgical Quality Improvement Program (2011-2016)
N=699,002 patients
Complication rates : 3.0%, 6.1%, and 18.3% for outpatient, low-risk inpatient, and high-risk inpatient surgery

Table 3 Operative setting, specific complications, and risk of death

Outpatient Low -Risk Inpatient Hi glhhi sk | npati ent

Complication Type Hazard Ratio [95% CI]
Bleeding 1.33 (0.61 1 2.90) 1.58 (1.14 1 2.20) 1.07 (0.8671 1.34)
Pulmonary 1.52 (1.337 1.73) 1.52 (1.347 1.71) 1.25 (1.17 7 1.34)
Renal failure 1.79 (1.04 71 3.09) 1.82 (1.161 2.96) 1.17 (0.9071T 1.53)
Cardiac 1.79 (1.34 1 2.41) 1.12 (0.88 7 1.45) 1.27 (1.047 1.56)
CNS 1.22 (0.8971 1.68) 1.44 (1.0971 1.96) 1.25 (0.9471 1.66)
Sepsis 1.43 (1.0671 1.92) 1.65 (1.291 2.08) 1.31 (1.157 1.51)
C. difficile colitis 1.44 (1.06 7 2.30) 1.69 (1.37 1 2.13) 1.27 (1.127 1.44)

Ann Surg 2021 Jan 15. Online ahead of print.



Determinants of Long -Term Survival After Major Surgery
and the Adverse Effect of Postoperative Complications

ri, MD, * Ay §Waldh IG.iDaRalm& MD,HEeailid MossapMSPH, §Naray A. Healey, BS,* Dharam J. Kumbhani, MD, SM,* and the Participants in the VA National Surgical C

National Surgical Quality Improvement Program (NSQIP) database
N=105,951 patients between 1991 and 1999
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The occurrence of a 30 -day postoperative complication is more important than preoperative
patient risk and intraoperative factors in determining the survival after major surgery
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The P.O.P® ventilation concept

A multifaceted bundle of Perioperative Positive Pressure

1

3
Postoperative

Preoxygenation [ Prophylactic NIV
PSV + PEEP CPAP PSV + PEEP CPAP

2
)

[ Lung-protective mechanical ventilation

v v v

Low VT PEEP Recruitment
(6-8 ml/kg PBW) (6-8 cm H0) maneuver

Futier E et al. Anesthesiology 2014; 121:400-8



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

N ENGL) MED 369;5 NEJM.ORG AUGUST 1, 2013

A Trial of Intraoperative Low-Tidal-Volume
Ventilation in Abdominal Surgery

Emmanuel Futier, M.D., Jean-Michel Constantin, M.D., Ph.D.,
Catherine Paugam-Burtz, M.D., Ph.D., Julien Pascal, M.D.,
Mathilde Eurin, M.D., Arthur Neuschwander, M.D., Emmanuel Marret, M.D.,

Marc Beaussier, M.D., Ph.D., Christophe Gutton, M.D., Jean-Yves Lefrant, M.D., Ph.D.,
Bernard Allaouchiche, M.D., Ph.D., Daniel Verzilli, M.D., Marc Leone, M.D., Ph.D.,

Audrey De Jong, M.D., Jean-Etienne Bazin, M.D., Ph.D., Bruno Pereira, Ph.D.,
and Samir Jaber, M.D., Ph.D., for the IMPROVE Study Group*
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Figure 2. Kaplan—Meier Estimates of the Probability of the Composite
Primary Outcome.

Data for the Kaplan—Meier estimates of the probability of the composite
primary outcome of major pulmonary or extrapulmonary complications
were censored at 30 days after surgery. Major pulmonary complications
included pneumonia or the need for invasive or noninvasive ventilation for
acute respiratory failure. Major extrapulmonary complications were sepsis,
severe sepsis, septic shock, and death. P<0.001 by the log-rank test for the
between-group difference in the probability of the primary outcome.




Optimizing ventilator settings
) Tidal Volume: 6 to 8 mi/kg PBW
0 Higher vs lower PEEP level: 6 to 8 w20 (Titration)
aPlateau hoesgsslres possi Db
aDriving poessur®s possi D

0 Recruitment maneuver: Most of the time

0 FIO2: Lowest as possible
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2 or 3 days in the ICU

My dream is to be \ (&S SQ
ventilated at least - Q

Immediate interruption of sedation compared with usual > @ “x ™
sedation care in critically ill postoperative patients
(SOS-Ventilation): a randomised, parallel-group clinical trial

Gerald Chanques, Matthieu Conseil, Claire Roger, Jean-Michel Constantin, Albert Prades, Julie Carr, Laurent Muller, Boris Jung, Fouad Belafia,
Moussa Cissé, Jean-Marc Delay, Audrey de Jong, Jean-Yves Lefrant, Emmanuel Futier, Grégoire Mercier, Nicolas Molinari, Samir Jaber, on behalf of
the SOS-Ventilation study investigators*

Sedati on ASAP
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JAMA Internal Medicine | Original Investigation

Association Between Overnight Extubations and Outcomes ~ JAMA Intern Med. 2016:176(1)-1651-1660.
in the Intensive Care Unit

Hayley B. Gershengorn, MD: Damon C. Scales, MD. PhD; Andrew Kramer, PhD; Hannah Wunsch, MD, M5c
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Owernight extubation was defined as ocourmng from 7 Fre 1o 6:59 am, Of the primary cohort of 97 B44, in total, 79.9% of extubations occurred during the daytime
and 20.1% occurred avernight.
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Analgesia ?






Brain Injured patients ?



Extubation Failure in Brain-injured Patients anesthesiology 2017

Risk Factors and Development of a Prediction Score in a

Preliminary Prospective Cohort Study

Thomas Godet, M.D., Ph.D., Russell Chabanne, M.D., Julien Marin, M.D., Sophie Kauffmann, M.D.,
M.Sc., Emmanuel Futier, M.D., Ph.D., Bruno Pereira, Ph.D., Jean-Michel Constantin, M.D., Ph.D.

3 I1CU

2422 |CU admissions

353 patients with initial GCS<12, intubated for neurologic reason
and ventilated more than 48 hours

Ly Of da By PKEYDL

43 extubation failure

57 patients with no TBI, SAH, ICH, AIS
or HIE

11 patients with spinal cord injury

17 patients with status epilepticus

34 patients with isolated intoxication

140 patients meet inclusion
criteria and were extubated

11 patients with central nervous
system infection

4 patients with tracheostomy

12 patients with autoextubation

43 patients with withdrawal of care

24 deaths prior any extubation attempt

97 extubation success
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EYE RESPONSE

4 = Eyelids open or opened, tracking or
blinking to command

3= Eyelids open but not to tracking

2 = Eyelids closed but opens to loud voice
1 = Eyelids closed but opens to pain

0 = Eyelids remain closed with pain

stimuli

MOTOR RESPONSE

4 =Thumbs up, s, or peace sign

3 = Localizing to pain

2 = Flexion response to pain

1= Extension response

0 = No response to pain or generalized

Myoclonus status

BRAINSTEM REFLEXES

4 = Pupil and corneal reflexes present

3 =0ne pupil wide and fixed

2 = Pupil or corneal reflexes absent

1= Pupil and corneal reflexes absent

0 = Absent pupil, corneal, or cough reflex

RESPIRATION

4 = Regular breathing pattern

3 = Cheyne-Stokes breathing pattern

2 =Irregular breathing

1 =Triggers ventilator or breathes
above ventilator rate

0 = Apnea or breathes at ventilator rate

FOUR Score



JAX COMA RECOVERY SCALE-REVISED

Ricord Form The JFK Coma Recovery Scale-Revised: Measurement

Patient: Diate: | | | |

AUDITORY FUNCTION SCALE Characteristics and Diagnostic Utility

4-Consistent Movemeant to Command®

Joseph T. Giacino, PhD, Kathleen Kalmar, PhD, John Whyte, MD, PhD

F-Reproducible Movement to Command®
2-Localization to Sound

1-Auditory Starthe
D-Mane

VISUAL FUNCTIOMN SCALE
E-Object Recognition®
4-Object Localzation: Reaching® - . - ;
> Vil P Visual function scale (CRS-R v)
1-¥isual Startle
D-Mone

MOTOR FUNCTION SCALE ;
g-Functionzal Object Use! | 4 . . .
E-.I!iUIfEII'I'IEtiG l.ﬂ-l:lt-l:lr'.F[E'EFIl:lﬂiE" 5 - Ob] eCt regognltlon
4-Object Manipulstion®

3-Localization to Noxsous Stimulation® . . . .
2 Flexion Withdrawal ' | 4 - Object localization : reaching
1-Abnormal Posturing
0-Mone/Flaccid

OROMOTORNVERBAL FUNCTION SCALE \3 - Visual purSUit

3-Intelligible Verbalzation®
#-YocalizationCOral Movemeant

¢ : .
1-Oral Reflexive Movement 2 - leatlon

O-Mone

/

COMMUNICATION SCALE

F-Oriented 1 - Visual Startle

2-Functional: Accurate’
1-Non-Functional; Intentional®

o-None 0 - None |
ARDUSAL SCALE \ / I
3-Attention™ .

2-Eye Opening w'o Stimulation

1-Eye Opening with Stimulation

O-Linarousable

TOTAL SCORE




Neurologic examination before extubation
GCS, median (IQR)

ltem “eye,” median (IQR)
ltem “motor,” median (IQR)
RASS, median (IQR)
BPS, median (IQR)
FOUR score, median (IQR)
FOUR item “eye”
FOUR item “motor”
FOUR item “brainstem”
CRS-R, median (IQR)
CRS-R item “auditory”
CRS-R item “visual”
CRS-R item “motor”
CRS-R item “oromotor/verbal”
CRS-R item “communication”
CRS-R item “arousal”
Confusion (CAM-ICU), n (%)
Respiratory examination before extubation
RR, min-1
RSBI, RR/Vt, min~1-L-
Airways management, n (%)
Cough
Gag reflex
Deglutition
Miscellaneous
Weight variation, kg
HR, min-?

Extubation Success (n = 97)

9 (8-10)
3.7+0.6
51+1.4

0(-1to0)

3 (3-3)
12 (11-13)
3.6+0.8
3.2+1.1
4.0+0.1
15 (10-19)
26+1.4
3.1+1.4
3.7+1.6
1.3+0.7
0.9+0.9
2.5+0.7
54 (56)

19.1+5.5
39+19

75 (77)
83 (86)
76 (78)

-0.4+7.9
88.4+16.3

Extubation Failure (n = 43)

9 (7-10)
3.5+0.8
48+1.6

-1 (-1to 0)

3 (3-3)
11 (10-13)
3.1+1.1
3.0+1.2
3.8+0.6
11 (8-15)
2.2+1.5
2.2+1.3
3.3+x1.4
1.1+0.7
0.7+0.8
1.8+0.9
34 (79)

19.5+5.2
38+17

23 (53)
27 (63)
17 (40)

-0.6+6.4
84.0+15.1

P Value

0.10
0.03
0.32
0.09
0.77
0.004
0.001
0.25
0.004
0.003
0.08
< 0.001
0.15
0.06
0.47
< 0.0001
0.01

0.68
0.82

0.007
< 0.001
< 0.001

0.88
0.15




OR (95% Cl) P Value

CRS-R item “visual” 3.4 (1.3-8.6) 0.012
Gag reflex 4.2 (1.3-14.1) 0.02
Deglutition 3.2 (1.2-8.4) 0.021
Cough 3.8 (1.4-9.8) 0.007
AUC 0.82 (0.73-0.91)
Score

Factors Points

Airways management

Cough 4
Deglutition 3
Gag reflex 4

Neurologic examination
CRS-R item “visual”
0-1-2 1
3—-4-5 3
Total 14




Sensitivity

0.50 0.75 1.00

0.25

0.00

0.00 0.25

Area under ROC curve = 0.82

0.50
1 - Specificity

0.75

1.00

Score

Factors

Airways management
Cough
Deglutition
Gag reflex
Neurologic examination
CRS-R item “visual”
0-1-2
3—4-5
Total

Points

W



~ Visual function scale (CRS-Rv)

' 5 - Object regognition

4 - Object localization : reaching

3 - Visual pursuit

[ 2 - Fixation

| 1 - Visual startle

\( 0 - None

CRS-R « visual »
0-1-2
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after extubation ?



Intensive Care Med (2020) 46:697-713

CONFERENCE REPORT AND EXPERT PANEL

Noninvasive respiratory support in the hypoxaemic
peri-operative/periprocedural patient: a joint ESA/ESICM guideline

Marc Leone' ®, Sharon Einav?, Davide Chiumello®*?, Jean-Michel Constantin®, Edoardo De Robertis’, Marcelo Gama De Abreu®, Cesare Gregoretti’,
Samir Jaber'®, Salvatore Maurizio Maggiore'''?, Paolo Pelosi'*'*, Massimiliano Sorbello', Arash Afshari'® and Guideline contributors

Recommendation

1. In the peri-operative/periprocedural hypoxemic patient, the use of either noninvasive
positive pressure ventilation or continuous positive airway pressure is preferred to
conventional oxygen therapy for improvement of oxygenation

Strong recommendation, moderate quality evidence (1B)

2. In the peri-operative/periprocedural hypoxemic patient, either noninvasive positive
pressure ventilation or continuous positive airway pressure are preferred over
conventional oxygen therapy to prevent reintubation

Weak recommendation, moderate quality evidence (2B)

8. We suggest that use of the high flow nasal cannula may be considered for hypoxemic
patients after cardiac surgery

Week recommendation, low-quality evidence (2C)






Effect of early postextubation high-flow @
nasal cannula vs conventional oxygen therapy
on hypoxaemia in patients after major
abdominal surgery: a French multicentre
randomised controlled trial (OPERA)

Emmanuel Futier'? Catherine Paugam-Burtz®, Thomas Godet', Linda Khoy-Ear?®, Sacha Rozencwajg?,
Jean-Marc Delay* Daniel Verzilli%, Jeremie Dupuis', Gerald Chanques*®, Jean-Etienne Bazin',
Jean-Michel Constantin'?, Bruno Pereira®, Samir Jaber*®” and OPERA study investigators

© 2016 Springer-Verlag Berlin Heidelberg and ESICM

691 patients scheduled to undergo abdominal or
abdominal and thoracic surgery were assessed for eligibility

303 were ineligible
102 had anticipated surgical duration <2 hours

201 had ARISCAT score <26 points

———Jp( 388 were eligible
23 declined to participate

45 met exclusion criteria
100 previously included in another study

A 4

220 underwent randomisation

8 were excluded after randomisation
3 had surgical duration <2 hours
5 had violation of exclusion criteria
BMI 225 kg/m? (n=3), OSA(n=2)

—P| An additional 8 underwent randomisation

Y v

112 were allocated to 108 were allocated to

usual care HFNC oxygen therapy
112 were included in the 7-day analysis 108 were included in the 7-day analysis
and analysed and analysed

Fig. 1 Flow of participants in the OPERA trial. BMI/ body mass index. HFNC high-flow nasal cannula. OSA obstructive sleep apnea syndrome



Effect of early postextubation high-flow @
nasal cannula vs conventional oxygen therapy
on hypoxaemia in patients after major
abdominal surgery: a French multicentre
randomised controlled trial (OPERA)

Emmanuel Futier'? Catherine Paugam-Burtz®, Thomas Godet', Linda Khoy-Ear?®, Sacha Rozencwajg?,
Jean-Marc Delay* Daniel Verzilli%, Jeremie Dupuis', Gerald Chanques*®, Jean-Etienne Bazin',
Jean-Michel Constantin'?, Bruno Pereira®, Samir Jaber*®” and OPERA study investigators

© 2016 Springer-Verlag Berlin Heidelberg and ESICM

Primary outcomes

Postoperative hypoxaemia®®
1 h after extubation
After discontinuation of the study treatment
Secondary outcomes

Need for supplemental oxygen therapy after treat-
ment discontinuation

Pulmonary complications® within 7 days
Grade 1 or 2
Grade >3

Bronchial congestion

Hypoxaemiad

Pneumonia

Need for intubation or NIV for respiratory failure®

Surgical reoperation within 7 days'

Unexpected ICU admission

ICU length of stay (days)

Hospital length of stay (days)

In-hospital mortality

27/112 (24)
34/112 (30)

92/112 (82)

49/112 (44)
19/112(17)
14/112 (13)
30/112 (27)
10/112(9)
14/112 (13)
5/112 (4)
16/112 (14)

5(3-13)
11 (7-18)

3/112 (3)

23/108 (21)
29/108 (27)

79/108 (73)

37/108 (34)
21/108 (20)
16/108 (15)
30/108 (28)
10/108 (9)
20/108 (19)
2/108 (2)
16/108 (15)

6 (4-16)
12 (7-20)

2/108 (2)

—3(-14to 8)
-4 (-151t0 8)

-9 (-20to 2)

-10 (-25to 4)

2 (-8to 13)
2(-7to11)

0(=11to13)

0(-7to 8)
6 (-4 to 16)
-3 (-71t0 2)
0(-9to 10)
3(-5t012)

0.5 (-3.5t04.)5)

-1 (-5t0 3)

0.62
0.57

0.11

0.17
063
0.62
0.87
0.93
0.22
045
0.91
0.53
0.58
0.68

100

~
(63}
]

Patients without PPC, %
N (&)}
(&) ] o
] ]

| HFNC

ﬂ_
Usual care

Adjusted Hazard ratio 0-81 (95% CI 067 to 115)

Number at risk
Usual care 112

HFNC oxygen 108
therapy

1 1 1 I I
1 2 3 4 5

Days since extubation

62 52 48 47 45
75 66 55 53 52

44
51

44
50






