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Abstract 

Background:  Intubation and extubation of ventilated patients are not risk-free procedures in the intensive care unit 
(ICU) and can be associated with morbidity and mortality. Intubation in the ICU is frequently required in emergency 
situations for patients with an unstable cardiovascular or respiratory system. Under these circumstances, it is a high-
risk procedure with life-threatening complications (20–50%). Moreover, technical problems can also give rise to com‑
plications and several new techniques, such as videolaryngoscopy, have been developed recently. Another risk period 
is extubation, which fails in approximately 10% of cases and is associated with a poor prognosis. A better understand‑
ing of the cause of failure is essential to improve success procedure.

Results and conclusion:  In constructing these guidelines, the SFAR/SRLF experts have made use of new data on 
intubation and extubation in the ICU from the last decade to update existing procedures, incorporate more recent 
advances and propose algorithms.
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Introduction
Intubation and extubation of ventilated patients are not 
risk-free procedures on the intensive care unit (ICU) 
and can be associated with morbidity and mortality. 

Intubation in the ICU is frequently required in emer-
gency situations for patients with an unstable cardio-
vascular system who may be hypoxic [1–3]. Under these 
circumstances it is a high-risk procedure with life-threat-
ening complications (20–50%) such as hypotension and 
respiratory failure [2]. Technical problems can also give 
rise to complications. Generally three unsuccessful intu-
bations [4] or two unsuccessful attempts at laryngoscopy 
are needed to justify the description difficult airway. 
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These can make up 10–20% of intubations in the ICU and 
are associated with an increase in morbidity [2]. Several 
new techniques such as videolaryngoscopy have been 
developed for difficult airway management, but contrary 
to operating room practice, integrating these into ICU 
algorithms is not well established.

Another period of risk is extubation, which fails in 
approximately 10% and is associated with a poor prog-
nosis [5, 6]. Extubation follows the successful wean-
ing of patients from mechanical ventilation [7–9], but 
sometimes the re-establishment of spontaneous breath-
ing is only possible with the tube in situ. An extubation 
failure is defined as the need for reintubation within 48 h 
of tube removal [7, 10], and the most recent consensus 
on weaning defined success as an absence of mechani-
cal assistance for 48  h after extubation. There is a need 
to incorporate into these definitions the development of 
noninvasive ventilation (NIV) after extubation. NIV can 
be used as a weaning aid during extubation or as a pre-
ventive or curative treatment in acute respiratory failure 
occurring after extubation [11, 12]. As NIV can postpone 
the need for reintubation, a period of 7 days after extuba-
tion is required for a more accurate definition of failure 
[12]. To reduce the incidence of failure to extubate, the 
role of pathologies such as swelling and laryngeal edema 
in increasing risk must be appreciated. Screening for 
risk factors that might predispose to failure to extubate 
could improve the chances of success. In constructing 
these guidelines we have made use of new data on intuba-
tion and extubation in the ICU from the last decade to 
update existing procedures and incorporate more recent 
advances. 

Materials and methods
Table  1 represents a total of 19 experts were separated 
into 7 working groups (the pediatric experts being 
involved in all questions): The management of intuba-
tion has been assessed according to four headings: com-
plicated intubation in the ICU, the materials required, 
pharmacology and the use of a management protocol. 
Extubation has been assessed according to three head-
ings: prerequisites for extubation, extubation failure and 
the use of a management protocol. A specific analysis was 
performed for intubation and extubation in children.

As a first step, the organization committee defined the 
questions under consideration according to the PICO 
format (Patients Intervention Comparison Outcome). 
The system used to elaborate their recommendations is 
the GRADE® method [13, 14].

These guidelines with their arguments were published 
in the journal Anaesthesia Critical Care and Pain Medi-
cine [15, 16]. 

Intubation of the ICU patient (Fig. 1)
Complicated intubation in ICU

R 1.1—All patients admitted to intensive care units 
must be considered at risk of complicated intubation. 
(Grade 1 +) Strong agreement.
R 1.2—To reduce the incidence of complicated 
intubation, respiratory and haemodynamic com-
plications must be anticipated and prevented, by 
careful preparing for intubation, and taking steps 
to maintain oxygenation and cardiovascular stabil-
ity throughout the procedure. (Grade 1 +) Strong 
agreement.
R 1.3—Risk factors of complicated intubation must 
be distinguished from predictive factors of difficult 
intubation. (Grade 1 +) Strong agreement.

Intubation equipment

R 2.1—Capnographic control of intubation in the 
intensive care environment is necessary to confirm 
the correct position of the endotracheal tube, the 
supraglottic device or the direct approach through 
the trachea. (Grade 1 +). Strong agreement.
R 2.2—It is necessary to have a Difficult Airway Trol-
ley and a Bronchoscope (conventional or single use) in 
intensive care units, for the immediate management 
of difficult intubation. (Grade 1 +) Strong agreement.
R 2.3—Metal blades should be used for direct laryngo-
scopy in ICU to improve the success rate of endotra-
cheal intubation. (Grade 1 +) Strong agreement.
R 2.4—In order to limit intubation failures, vide-
olaryngoscopes (VL) for intubation in intensive care 
must be used either initially or after failure of direct 
laryngoscopy. (Grade 2 +) Strong agreement.
R 2.5—Supraglottic devices (SGD) must be used in 
the management of difficult intubation in intensive 
care, to oxygenate the patient, and facilitate intu-
bation under bronchoscopic control. (Grade 1 +) 
Strong agreement.
R 2.6—Theoretical and practical intubation knowl-
edge must be acquired and diligently maintained 
(Grade 1 +) Strong agreement.

Table 1  Guideline timeline

September 9, 2015 Start-up meeting

February 2016 Vote: first round

February 24, 2016 Postvote deliberation meeting

March 21, 2016 Vote: second round

June 2016 Amendment of two guidelines

September 2016 Guideline finalization meeting
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Drugs and intubation of the ICU patient

R 3.1—A hypnotic agent that facilitates rapid 
sequence induction (RSI) should probably be used 
(Etomidate, Ketamine, Propofol), the choice depend-
ing on medical history and the clinical situation of 
the patient. (Grade 2 +) Strong agreement.
R 3.2—In critically ill patients, to facilitate tracheal 
intubation during RSI (rapid sequence induction), 
succinylcholine use is probably recommended 
(Grade 2 +) Strong agreement.
R 3.3—Rocuronium at a dose above 0.9 mg/kg [1.0–
1.2  mg/kg] should be used when succinylcholine is 
contraindicated. (Grade 1 +) Sugammadex should 
probably be rapidly available when rocuronium is 
used (Grade 2 +) Strong agreement.

Protocols, algorithms and intubation of the ICU patient

R 4.1—Non-invasive ventilation should probably be 
used for pre-oxygenation of hypoxaemic patients in 
ICU. (Grade 2 +) Strong agreement.
R 4.2—It is possible to use high-flow nasal oxygen 
(HFNO) for pre-oxygenation in ICU, especially for 
patients not severely hypoxaemic. (Expert opinion) 
Strong agreement.
R 4.3—A protocol for intubation including a respira-
tory component should probably be used in ICU to 
decrease respiratory complications. (Grade 2 +) 
Strong agreement.
R 4.4—A post-intubation recruitment manoeu-
vre should probably be used in ICU in hypoxaemic 
patients, by integrating it into the respiratory com-
ponent. (Grade 2 +) Strong agreement.

Successful
Intubation  

Capnographic 
Control

Head up positioning and ramping
Careful volume expansion in the absence of fluid overload 
               Difficult intubation trolley
              Equipment Sedation                      Bronchoscope
              Team members: Vasopressors              Front-of-neck approach devices 
              2 physicians 1 nursea Capnograph
                       

Airway assessment

MACOCHA Score M: Mallampati score III or IV 5
A: obstructive sleep Apnoea syndrome 2
C: reduced mobility of Cervical spine 1
O: limited mouth Opening (< 3 cm) 1
C: Coma 1
H: Hypoxemia (SpO2 < 80 %) 1
A: non-Anesthesiologist 1

12

Preoxygenation
• Hypoxaemic patient NIVb

• Non-hypoxaemic patient BMVc or HFNOd

<
3

≥ 3

• Direct laryngoscopy (Mc Intosh)
• Malleable intubation stylet
• Metal disposable blade
• No more than 2 attempts within 2 min

Rapid sequence induction:
• Ketamine, Etomidate, Propofol
• Succinylcholine 1 mg/kg, Rocuronium 1,2 mg/kge

• Sellick manoeuver

• Videolaryngoscope
or
• Direct laryngoscopy (Mc Intosh, metal disposable blade)
• Malleable intubation stylet or long bent guide for intubation 
• No more than 2 attempts within 2 min

Failure
BMV
Call for help (trained 

anaesthesiologist)

• PEEP 5 cmH2O
• Lung protective ventilation
• Recruitment manoeuver (FiO2 100 %, Paw 40 cmH2O, 30 s.)g

• Tracheal cuff pressure monitoring 
• Vasopressor to keep DAP > 35mmHg

Before intubation

Effective ventilation
Capnographic control
Intubation through SGD

Videolaryngoscope
• Sellick manoeuver release
• BURPf

• No more than 2 attempts 
within 2 min

Failure
BMV
Call for help (trained

anaesthesiologist)

Supra-glottic airway device (SAD)
• Sellick manoeuver release
• External laryngeal manipulation (BURPf)
• No more than 2 attempts within 2 min

Failure
BMV

Front-of-neck approach
Cricothyroidotomy

- surgical
- percutaneous

Failure
BMV

After intubation

a

b

c

During intubation

Fig. 1  Algorithm for intubation
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R 4.5—A PEEP of at least 5 cmH2O should probably 
be applied after intubation of hypoxaemic patients. 
(Grade 2 +) Strong agreement.
R 4.6—A cardiovascular component should probably 
be included in the protocol during intubation of ICU 
patients, by defining conditions of fluid challenge and 
early administration of amines to decrease cardiovas-
cular complications. (Grade 2 +) Strong agreement.

Extubation of the ICU patient (Fig. 2)
Prerequisite

R 5.1—We recommend a spontaneous breathing trial 
(SBT) before any extubation in an ICU patient venti-
lated for more than 48 h to decrease the risk of extu-
bation failure. (Grade 1 +) Strong agreement.
R 5.2—The SBT is inadequate as the sole means 
of detecting all patients at risk of extubation fail-
ure; before extubation we should probably screen 
for more specific causes and risk factors of failure 
including ineffective cough, excessive tracheo-bron-
chial secretions, swallowing disorders and altered 
consciousness. (Grade 2 +) Strong agreement.

Extubation failure in ICU

R 6.1—A cuff leak test should probably be performed 
before extubation to predict the occurrence of laryn-
geal oedema. (Grade 2 +) Strong agreement.
R 6.2—A cuff leak test should be performed before 
extubation in ICU patients with at least one risk fac-
tor for inspiratory stridor to reduce extubation fail-
ure related to laryngeal oedema. (Grade 1 +) Strong 
agreement.
R 6.3—Measures to prevent and treat laryngeal 
pathology should probably be implemented during 
mechanical ventilation. (Grade 2 +) Strong agree-
ment.
R 6.4—If the leak volume is low or nil, corticoster-
oids should probably be prescribed to prevent extu-
bation failure related to laryngeal oedema. (Grade 
2 +) Strong agreement.
R 6.5—Once corticosteroid therapy is decided, it 
should be started at least 6 h before extubation to be 
effective. (Grade 1 +) Strong agreement.

Success of weaning trial 

Looking for specific risk factors for extuba�on failure* 

• Explain procedure, seated posi�on  
• Mouth suc�on 
• No tracheal suc�on***  
• No  « pre-oxygena�on » before extuba�on 

If risk factors of laryngeal edema** ,  
perform a cuff leak test 

Extuba�on and oxygena�on. 
If low risk of failure: High Flow Oxygen Therapy 
If high risk of failure: Non Invasive Ven�la�on**** 

*Inefficient cough, tracheal conges�on, inefficient swallowing, 
inadequate alertness, fluid overload. 
** Female sex, nasal intuba�on, excessive size of orotracheal tube, 
high cuff pressure, difficult, trauma�c or sustained intuba�on. 
*** If tracheal aspira�on is needed, assist ven�la�on at least 2 min 
before extuba�on. 
**** Older, chronic cardiac or respiratory failure, PaCO2 > 45 mmHg 
a�er spontaneous ven�la�on. 

Weaning trial in spontaneous ventila�on (SV) 

If < 110mL ou < 10-13%, cor�costeroid 
treatment should be proposed at least 6h 
before extuba�on 

If present, delay extuba�on (12-24h)  

Fig. 2  Algorithm for extubation
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Respiratory therapy and extubation in the ICU

R 7.1—As a prophylactic measure, we suggest high-
flow oxygen therapy via a nasal cannula after cardio-
thoracic surgery. (Grade 2 +) Strong agreement.
R 7.2—As a prophylactic measure, we suggest high-
flow oxygen therapy via a nasal cannula after extu-
bation in ICU for hypoxaemic patients and those at 
low risk of reintubation. (Grade 2 +) Strong agree-
ment.
R 7.3—As a prophylactic measure, we suggest the 
use of non-invasive ventilation after extubation in 
ICU for those at high-risk of reintubation, especially 
hypercapnic patients. (Grade 2 +) Strong agree-
ment.
R 7.4—As a therapeutic measure, we suggest the use 
of non-invasive ventilation to treat acute postopera-
tive respiratory failure, especially after abdominal 
surgery or lung resection. (Grade 2 +) Strong agree-
ment.
R 7.5—As a therapeutic measure, we suggest that 
non-invasive ventilation not be used to treat acute 
respiratory failure after extubation in ICU, except 
in patients with underlying chronic obstructive pul-
monary disease (COPD) or when there is obvious 
cardiogenic pulmonary oedema.(Grade 2-) Weak 
agreement.
R 7.6—Treatment from a physiotherapist is probably 
required before and after endotracheal extubation 
following mechanical ventilation for more than 48 h 
to reduce the duration of weaning and the failure of 
extubation. (Grade 2 +) Strong agreement.
R 7.7—A physiotherapist should probably attend 
endotracheal extubation, to limit immediate compli-
cations such as bronchial obstruction in patients with 
high risk of extubation failure. (Grade 2 +) Strong 
agreement.

Pediatric specificity
Intubation
Complicated intubation in pediatric intensive care unit (PICU)

R 1.1 (pediatric)—All patients admitted in pediat-
ric intensive care units must be considered at risk of 
complicated intubation. (Grade 1 +) Strong agree-
ment.
R 1.2 (pediatric)—To reduce the incidence of com-
plicated intubation in pediatric intensive care unit, 

respiratory and hemodynamic complications must 
be anticipated and prevented, thanks to a carefully 
preparation of intubation, including preservation of 
oxygenation and hemodynamic throughout the pro-
cedure. (Grade 1 +) Strong agreement.
R 1.3 (pediatric)—In pediatrics, risk factors of com-
plicated intubation must be distinguished from pre-
dictive factors of difficult intubation. (Grade 1 +) 
Strong agreement.

Intubation equipment

R 2.1 (pediatric)—For child tracheal intubation in 
ICU, laryngoscopic blades suited to the habits of 
practitioners should be used (Miller straight blade 
or Macintosh curved blade). In case of exposition 
fail with the first blade, practitioner should change 
the type of blade for a new exposition. (Grade 2 +) 
Strong agreement.
R 2.2 (pediatric)—In order to limit intubation fail-
ures in children, videolaryngoscopes (VL) for intu-
bation in intensive care must be used either directly 
or after failure of direct laryngoscopy. (Grade 2 +) 
Strong agreement.
R 2.3 (pediatric)—Oral intubation is probably pre-
ferred for children in intensive care units (Grade 
2 +) Strong agreement.
R 2.4 (pediatric)—cuffed tubes are likely to be used 
for children in intensive care units in order to limit 
the number of reintubations for leakage (Grade 2 +) 
Strong agreement.

Drugs and intubation of the ICU patient

R 3.1 (pediatric)—Hypnotic agent should probably 
be chosen allowing rapid sequence induction (Etomi-
date, Ketamine, Propofol) depending on medical his-
tory and clinical situation of the patient in pediatric 
ICU. Grade 2 + Strong agreement.
R 3.3 (pediatric)—Succinylcholine is probably the 
first-line agent of choice for RSI in pediatric ICU 
patients with vital signs of distress. Rocuronium at 
a dose above 0.9  mg/kg [1.0–1.2  mg/kg] should be 
used when succinylcholine is contraindicated. (Grade 
1 +) Sugammadex should probably be rapidly avail-
able when rocuronium is used. (Grade 2 +) Strong 
agreement.
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Bundles and intubation in PICU

R 4.1 (pediatric)—Atropine should probably be 
administered before intubation during induction 
in PICU for children aged of more than 28  days to 
8  years. Especially in children with septic shock, 
hypovolemia or when suxamethonium is used. 
(Grade 2 +) Strong agreement.

Extubation
Prerequisite

R 5.1 (pediatric)—A spontaneous breathing trial 
(SBT) should probably be performed before any extu-
bation in PICU ventilated patient to decrease the risk 
of extubation failure. (Grade 2 +) Strong agreement.
R 5.2 (pediatric)—The SBT being not sufficient by 
itself to detect all patients at risk for extubation fail-
ure, more specific causes and risk factors for extu-
bation failure including ineffective cough, excessive 
tracheo-bronchial secretions, swallowing disorders, 
altered consciousness and some pediatrics specific 
factors should probably be screened before extuba-
tion. (Grade 2 +) Strong agreement.

Extubation failure in ICU

R 6.5 (pediatric)—When a corticosteroid therapy is 
decided, it should be started at least 24 h before extu-
bation to be effective. (Grade 1 +) Strong agreement.

Bundles of extubation in PICU

R7 (pediatric)—We should probably not use NIV 
after extubation in pediatric ICU in low risk patients. 
(Expert advice) Strong agreement.
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