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Research Question 
 

Is high-flow nasal oxygen non-inferior to non-invasive ventilation with respect to rate of 
endotracheal intubation or death at 7 days in patients with acute respiratory failure? 

Bottom Line HFNO met the criteria for non-inferiority compared to NIV for the outcomes of endotracheal 
intubation and death at 7 days in patients with acute respiratory failure in 4 different patient 
groups (acute cardiogenic pulmonary edema, hypoxemic COVID-19, COPD with respiratory 
acidosis, non-immunocompromised with hypoxemia).  
 

Study Summary 
 

Design 
 

Multi-Center Randomized Clinical Trial of hospitalized patients at 33 
hospitals in Brazil between November 2019 and November 2023. 

 Population: Inclusion 
 

1) Patients age ≥18 years admitted to ICU/ED or hospital wards 
with acute respiratory failure 

2) SpO2 <90% or PaO2 <60 mmHg on RA and signs of increased 
respiratory effort or tachypnea (>25 bpm) 

 Population: Exclusion 
 

1) Hemodynamic Instability 
2) Contraindication to NIV (vomiting, secretions, GCS<12, 

pneumothorax) 
3) Goals of care: Do not intubate 
4) NIV use in acute cardiogenic pulmonary edema prior to 

randomization 
5) Patients with an urgent need for endotracheal intubation 

 Intervention or 
Exposure 
 

High Flow Nasal Oxygen (N = 883) (Airvo-2, Fisher & Paykel) 
- Flow rate of 30-45 L/min depending on patient groups with 

titration up to 60 L/min as tolerated 
 Comparison 

 
Non-Invasive Ventilation (N = 883) 

- IPAP of 12-16 cmH2O 
- EPAP of 3-8 cmH2O 

 Primary Outcomes 
 

1) Rates of Endotracheal Intubation 
2) Death at 7 Days 

 
Non-Immunocompromised with Hypoxemia 
81/249 in HFNO vs 78/236 in NIV 
 
Acute Cardiogenic Pulmonary Edema 
14/136 in HFNO vs 29/136 in NIV 
 
Hypoxemia / COVID-19 
223/435 in HFNO vs 210/447 in NIV 
 
COPD 
10/35 in HFNO vs 11/42 in NIV 
 
Immunocompromised with Hypoxemia 
16/28 in HFNO vs 8/22 in NIV 
 



 Secondary Outcomes 
 

1) 28 day mortality 
2) 90 day mortality 
3) Mechanical ventilation free days at 28 days 
4) ICU free days at 28 days 

Strengths 
 

1) Demonstrates subgroup analysis of different etiology for acute respiratory failure, 
accounting for those commonly encountered in the ED setting 

2) Use of clinically relevant outcomes for emergency medicine physicians.  
3) Both intervention and control group had clear weaning strategies which were common 

with therapies allowed to wean after 24 hours 
4) Use of a Bayesian Design: Use of new evidence to prior hypotheses to make a revised 

probability. 
Limitations, Biases, or 
Threats to Validity 

1) Unblinded study 
2) Combined outcome of endotracheal intubation or death at 7 days into a single 

outcome 
3) Recognition that many patients excluded from the study including subgroups such as 

those with post-operative respiratory failure. (Although this may not really impact 
management in the ED if patients have prolonged admission after surgery). 

Are the results 
generalizable to our 
patients? 

Yes given similar etiology of acute respiratory failure to patient population in our centers. 
Similar equipment for HFNO such as Airvo™ 
 

Relevant additional 
reading or comments 
 

Questions to pose to the group? 
1) What are Bayesian statistical methods and why are they different?  
2) COVID patients initially entered in the initial 4 groups until interim analysis in March 

2023; decided to separate COVID patients based on significantly different intubation 
rates; do you think this was appropriate based on clinical experience with COVID 
patients? 

3) Duration of NIV: Encouraged NIV x 24+ hours but median 10-13 hours. Other than 
weaning in ICU, do we ever use NIV for more than 24 hours?  

4) Added death with intubation rates as a primary outcome in a later iteration to include 
patients who died before being intubated (despite initial calculations, ie. Non-
inferiority margin, being determined for intubation rates only). Was this appropriate?  

5) What are your thoughts on the subgroup selection? Thoughts on need for further 
subgroup analyses? Thoughts on sample size? 

6) HFNO is generally thought to be associated with improved patient comfort and ease of 
use but the duration of use was significantly higher compared to NIV (ie, 24 hours vs 2-
11 hours). Does this incorporate a patient centered care model or design as measures 
of patient comfort were not obtained? 
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