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• QUESTION

– HFNC ?  

• Role in weaning 

– Patients at high risk 
of reintubation

• Older age

• Comorbidities
– COPD

– CHF

– Hypercapnia during the 

SBT



Contents

• HFNC vs Conventional oxygen therapy 
(COT)

• HFNC vs NIV



HFNC VS COT



HFNC vs Venturi mask



Inclusion criteria

• Mechanically ventilated > 24 hours 

• Successfully passed a SBT

• PaO2 /FIO2 ≤ 300 at the end of the SBT

• Normal mental status without delirium 



Exclusion criteria

• Less than 18
• Pregnancy
• Tracheostomy
• Do-not-intubate status
• Planned use of noninvasive ventilation (NIV)

– More than three consecutive failures of SBT
– PaCO2 greater than 45 mm Hg with a 

respiratory rate greater than 25 per minute just 
before the spontaneous breathing trial

• All patients had a normal mental status and 
none of them had delirium.





RESULT





COT IN THIS STUDY

• Nasal cannula 

• Nonrebreather facemask

→ Adjusted to maintain SpO2 > 92%.







Low risk patients ;
Inculsion criteria of this study

• All adult patients 

– Mechanical ventilation longer than 12 hours

– Ready for scheduled extubation

• tolerance of SBT 

• Only the first extubation episode



Low risk patients ;
Exclusion criteria of this study

• Patients <18 years old.
• Pregnant patient.
• Patients with do-not-resuscitate orders.
• Tracheostomized patients.
• Hypercapnic during the spontaneous breathing trial.
• Accidentally extubated or self-extubated.
• Presence of any of the following high-risk factors for extubation failure:

– Age greater than 65 years.
– Heart failure as the primary indication for mechanical ventilation.
– Moderate-to-severe COPD.
– An Acute Physiology and Chronic Health Evaluation (APACHE) II >12 points on 

extubation day.
– Body mass index >30 kg/m2
– Airway patency problems, including high risk of developing laryngeal edema
– Inability to deal with respiratory secretions (inadequate cough reflex or 

suctioning >2 times within 8 hours before extubation).
– Difficult or prolonged weaning.
– Two or more comorbidities (according to the Charlson Comorbidity Index).
– Prolonged mechanical ventilation, defined as longer than 7 days.



SUPPORTIVE STRATEGY 
AFTER EXTUBATION 

NIV
1. COPD

2. Heart failure
3. Hyprecapnea during SBT

COT

NIV
1. COPD

2. Heart failure
3. Hyprecapnea during SBT

HFNC > COT

LOW RISK HIGH RISK



HFNC VS NIV









NONINFERIORITY TRIALS

• Intended to show that the effect of a 
new treatment (HFNC) is not worse 
than that of an active control (NIV) by 
more than a specified margin (10%).



Evidence of NIV (Active control)



High risk patients ;
Inculsion criteria of this study

• Age greater than 65 years.

• Heart failure as the primary indication for mechanical ventilation

• Moderate-to-severe COPD

• An Acute Physiology and Chronic Health Evaluation (APACHE) II >12 points on 
extubation day.

• Body mass index >30 kg/m2

• Airway patency problems, including high risk of developing laryngeal edema.

• Inability to deal with respiratory secretions 
– inadequate cough reflex or suctioning >2 times within 8 hours before extubation

• Difficult or prolonged weaning.

• Two or more comorbidities (according to the Charlson Comorbidity Index).

• Prolonged mechanical ventilation, defined as longer than 7 days.



High risk patients ;
Benefit from 

the active control intervention (NIV) ?
• Age greater than 65 years.

• Heart failure as the primary indication for mechanical ventilation

• Moderate-to-severe COPD

• An Acute Physiology and Chronic Health Evaluation (APACHE) II >12 points on 
extubation day.

• Body mass index >30 kg/m2

• Airway patency problems, including high risk of developing laryngeal edema.

• Inability to deal with respiratory secretions 
– inadequate cough reflex or suctioning >2 times within 8 hours before extubation

• Difficult or prolonged weaning.

• Two or more comorbidities (according to the Charlson Comorbidity Index).

• Prolonged mechanical ventilation, defined as longer than 7 days.

Contraindication!?



High risk patients ;
Exclusion criteria of this study

• Patients <18 years old

• Pregnant patient

• Patients with do-not-resuscitate orders

• Tracheostomized patients

• Hypercapnic during the SBT

• Accidentally extubated or self-extubated. 



High risk factor



EVIDENCE OF NIV
DURING WEANING AND POST-EXTUBATION











High risk patients ;
Exclusion criteria of this study

• Patients <18 years old

• Pregnant patient

• Patients with do-not-resuscitate orders

• Tracheostomized patients

• Hypercapnic during the SBT

• Accidentally extubated or self-extubated. 

GOOD Indication for NIV



HFNC

NIV



Limitation

• Patient population

– Too broad to interpret

– Unclear benefit from the active control 
intervention (NIV)

• Proven benefit of NIV apply 

– COPD

– CHF

– Hypercapnia during the SBT



ROUTINE HFNC 
AFTER EXTUBATION



Evidence of NIV (Active control)



Hypoxemic patients
After Cardiothoracic Surgery





Obese, 
After Cardiothoracic Surgery







Exclusion criteria
in this study

• Obstructive sleep apnea

• Tracheostomy

• Do-not-intubate status

• Delirium

• Nausea and vomiting, 

• Bradypnea

• Impaired consciousness 

• Hemodynamic instability



CONCLUSION









A NEW GREAT FRIEND FOR 
WEANING, HFNC



SUPPORTIVE STRATEGY 
AFTER EXTUBATION 

NIV
1. COPD

2. Heart failure
3. Hyprecapnea during SBT

HFNC > COT

HFNC > COT

LOW RISK HIGH RISK

HFNC

NIV 
(hypercapnia during SBT)



AND…
HFNC tracheostomy interface
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By viewing the old

we learn the new!


