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2nd Critical Care Summit 2017 Hypoxemia Mechanisms 

• V/Q mismatch 

• Right-to-left shunt 

• Diffusion impairment 

• Hypoventilation 

• Low inspired PO2 
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• Type I 

• Gas Exchange Abnormality 

• Examples 

– Pneumonia 

– CHF 

– Pulmonary Embolism 

– ARDS 

• When severe may also cause hypercarbia 
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• Type II 

• Ventilation Abnormality 

• Examples 

– Neuromuscular weakness 

– COPD 

– Obesity-Hypoventilation Syndrome 

– Restriction 

• Also causes hypoxemia 
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O2 Supplementation 

• Nasal Cannula/Prongs 

• Up to 5LPM 

• Limited flow rate due 
to dryness 

– Discomfort/epistaxis 

–  Impairs mucociliary 
clearance 

• Cold bubble humidifier 
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Limitations of Nasal Cannula  

• Maximum FiO2 at 40% 

– Patient may be breathing in at 30-100LPM 

– Since maximum flow is at 5LPM, room air is 
entrained 

– FiO2 = 20 + 4 (#LPM) 

 

• No ventilatory support is provided  
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Mask 

• May go up to 
15LPM 

• Mask itself can 
collect oxygen 

• Reservoir bag 

• At best FiO2 at 70% 

• Does not provide 
ventilatory support 
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(Standard O2/Conventional O2 Therapy) 

 

• Limited FiO2 

• Does not provide ventilatory support 

– Cannot help with hypercarbia 
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Mechanical Ventilation 

• Can give 100% 
Oxygen 

• Can provide 
ventilation 
that addresses 
hypercarbia 
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Harm Caused by 
Invasive Mechanical Ventilation 

• Sedation/Paralysis 

• The process of intubating 

• Ventilator Associated Pneumonia 

• Barotrauma 

• Increased length of stay 

• Delaying extubation associated with increased 
mortality 
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Non-Invasive Ventilation (NIV) 

• Provides mechanical ventilation using a mask 
interface instead of the ETT 

• Can provide 100% oxygen 

• Provides ventilatory support 

– Addresses hypercarbia 

 

• BiPAP  
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NIV 

• The patient initiates a breath and is given a set 
inspiratory pressure on inhalation 

– IPAP 

– Similar to PCV and PSV during invasive mechanical 
ventilation 
• Backup respiratory rate may be provided 

– Volume is determined by the patient’s respiratory 
mechanics and inspiratory effort 
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NIV 

• The patient exhales against a set pressure 

– EPAP 
• Same as PEEP 

• Same as CPAP 

• IPAP 

– PS + EPAP 

– PIP 
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NIV  
Prevents intubation and saves lives 

• Congestive Heart Failure 
– Masip J et.al. Noninvasive ventilation in acute 

cardiogenic pulmonary edema: systematic review 
and meta-analysis. JAMA. 2005 Dec 
28;294(24):312430 

• COPD 
– Lightowler, JV et. al. Non-invasive positive pressure 

ventilation to treat respiratory failure resulting from 
exacerbations of chronic obstructive pulmonary 
disease: Cochrane systematic review and meta-
analysis. BMJ. 2003 Jan 25; 326(7382): 185.  
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ARDS? 

• Antonelli M, Conti G, Esquinas A, et al. A 
multiple-center survey on the use in clinical 
practice of noninvasive ventilation as a first-line 
intervention for acute respiratory distress 
syndrome. Crit Care Med. 2007;35:18–25 

 

– In expert centers, NPPV applied as first-line intervention in ARDS 
avoided intubation in 54% of treated patients. A SAPS II >34 and 
the inability to improve PaO2/FiO2 after 1 hr of NPPV were 
predictors of failure 
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NIV vs Invasive 

• Mask vs ETT 

• Pressure mode only in NIV 

• Pressures in NIV not as high as in Invasive 

– Discomfort 

– Leaks 

• Unable to do suctioning in NIV 
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• Cardiac or Respiratory Arrest 

• Inability to cooperate, protect the airway or clear 
secretions 

• Severe impairment of consciousness 

• Life threatening non-respiratory organ failure 

• Facial surgery, trauma or deformity 

• Massive aspiration risk 

• Anticipated prolonged ventilation 

• Recent esophageal anastomosis 
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? 

 

• Mild ARF – Oxygen supplementation  

 

• Moderate to Severe ARF – NIV ? 

 

• More Severe ARF – Mechanical Ventilation  
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• Discomfort 

– Claustrophobia 

• Difficult to speak 

• Cannot eat 

• Swallow air 

– Vomiting 

– Esophageal anastomosis 

• Facial deformities/injuries 
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High Flow Nasal Cannula 
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Heated Humidification 
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HFNC 

• Delivers totally conditioned gas 

– 37 deg C 

– 100% Humidification 

• Heated humidifier 

• Heated inspiratory circuit 

• Flow rate up to 70 L/min 
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HFNC 

• High flow rates match the patient’s inspiratory 
flow rates 

• Higher FiO2 

– Sim MA, Dean P, Kinsella J, et al. Performance of 
oxygen delivery devices when the breathing pattern 
of respiratory failure is simulated. Anaesthesia 
2008;63:938-40. 10.1111/j.1365-2044.2008.05536.x 

– FiO2 reached 0.85 using HFNC set with a flow rate of 
40 L/min 
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HFNC 
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HFNC Comfort and Secretions 

• Better tolerated 

– Reduces patient discomfort and upper airway dryness  

– Improves the management of respiratory secretions 
• Mucociliary clearance  

• Gas conditioning probably alleviates inflammation of the 
tracheal mucosa after transglottic intubation 

• Use of HFNC after extubation 

 

Hernández G, Vaquero C, González P, et al. Effect of postextubation 
highflownasal cannula vs conventional oxygen therapy on reintubation in 
lowrisk patients. A randomized clinical trial. JAMA. 2016;315:1354–1361. 
doi: 10.1001/jama.2016.2711 
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HFNC Physiologic Benefits 



2nd Critical Care Summit 2017 

HFNC and CO2 Clearance 

• Dead-space washout 

– Flushes out anatomical dead space in the 
nasopharynx and upper airways 

– Assures more reliable delivery of FiO2 and improves 
ventilatory efficiency 

– More rapidly washes out the carbon dioxide (CO2) 
filling the nasopharyngeal cavity 
 

Möller W, Celik G, Feng S, et al. Nasal high flow clears anatomical dead 
space in upper airway models. J Appl Physiol. 2015;118:1525–1532. doi: 
10.1152/japplphysiol.00934.2014. 
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HFNC and CO2 Clearance 

• Continuous insufflation of a high‐flow gas 
mixture facilitates oxygenation and CO2 
clearance through gaseous mixing 

– Flow‐dependent, non‐rhythmic ventilatory 
exchange 

 

Patel A, Nouraei SAR. Transnasal Humidified Rapid Insufflation Ventilatory 
Exchange (THRIVE): a physiological method of increasing apnoea time in 
patients with difficult airways. Anaesthesia. 2015;70:323–329. doi: 
10.1111/anae.12923. 
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HFNC and CO2 Clearance 

• Hernandez G, Vaquero C, Colinas L, et al. High flow 
conditioned oxygen therapy for prevention of 
reintubation in critically ill patients at high risk for 
extubation failure: a multicenter randomised controlled 
trial. JAMA. 2016;316:1565–1574. doi: 10.1001/jama.2016.14194. 

 
– Trend towards a higher rate of postextubation respiratory failure 

due to hypercapnia in the NIV group than in the HFNC group 

– Reported rates of reintubation due to hypercapnia were similar in 
the two groups 

– High‐flow may be at least as good as NIV for managing 
postextubation hypercapnia in high‐risk patients 
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HFNC and PEEP 

• Resistance during expiration, thereby generating 
positive pressure 

– Markedly reduced when the patient opens his mouth 

– Provides a small amount of PEEP  
• 1 cm H2O for every 10 L/min flow when the mouth is closed 

within a range of 30-50L/min 

• Alveolar recruitment 

• Improved gas exchange 

 

Parke RL, McGuinness SP. Pressures delivered by nasal high flow oxygen 
during all phases of the respiratory cycle. Respir Care. 2013;58:1621–
1624. doi: 10.4187/respcare.02358. 
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HFNC and PEEP 

• The linear increase in the pharyngeal pressure 
was maintained when using extra high‐flow with 
100 l/min (combining two HFNC systems) 

• Pharyngeal pressures up to 11.9 cmH2O 

• Healthy volunteers 

 
Parke RL, Bloch A, McGuinness SP. Effect of very-high-flow nasal therapy on 
airway pressure and end-expiratory lung impedance in healthy volunteers. Respir 
Care. 2015;60:1397–1403. doi: 10.4187/respcare.04028.  



2nd Critical Care Summit 2017 

HFNC and PEEP 

 

• Hemodynamic changes similar to those 
obtained in patients under NIV with pressure 
levels close to 10 cmH2O 

 

 
Roca O, Perez-Teran P, Masclans JR, et al. Patients with New York Heart Association 
class III heart failure may benefit with high flow nasal cannula supportive therapy: 
high flow nasal cannula in heart failure. J Crit Care. 2013;28:741–746. doi: 
10.1016/j.jcrc.2013.02.007 
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HFNC 

• Improvement in thoraco-abdominal synchrony 
 

Itagaki T, et. al. Effect of high-flow nasal cannula on thoraco-abdominal 
synchrony in adult critically ill patients. Respir Care. 2014 Jan;59(1):70-4. 
doi: 10.4187/respcare.02480. Epub 2013 Jun 4. 

 

• Reduced work of breathing  
 

Vargas F, Saint-Leger M, Boyer A, et al. Physiologic Effects of High-Flow 
Nasal Cannula Oxygen in Critical Care Subjects. Respir Care 2015;60:1369-
76. 10.4187/respcare.03814 
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Frat J-P et al. High-Flow Oxygen through 
Nasal Cannula in Acute Hypoxemic 

Respiratory Failure.  
N Engl J Med 2015; epub May 17, 2015 

• 310 patients with acute hypoxemic respiratory 
failure (PaO2:FiO2 < 300 mm Hg) at 23 ICUs in 
France and Belgium  

– Noninvasive ventilation, high-flow oxygen by nasal 
cannula, or oxygen by face mask (n~100 in each arm) 

– 80-90% with pneumonia. Most had low or normal pCO2 
levels at enrollment, and all had pCO2 ≤45 mm Hg 
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Frat J-P et al. High-Flow Oxygen 
through Nasal Cannula in Acute 
Hypoxemic Respiratory Failure.  

N Engl J Med 2015; epub May 17, 2015 

• Intubation rate (primary outcome) 

– HFNC 38% 

– Standard Oxygen 47% 

– NIV 50%                P=0.18 for all comparisons 

• Ventilator-free days at day 28 

– HFNC 24 + 8 

– Standard Oxygen 22 + 10 

– NIV 19 + 12  P=0.02 for all comparisons 
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Frat J-P et al. High-Flow Oxygen 
through Nasal Cannula in Acute 
Hypoxemic Respiratory Failure.  

N Engl J Med 2015; epub May 17, 2015 

• Hazard ratio at 90 days 

– 2.01 Standard O2 vs HFNC  (P=0.046) 

– 2.50 NIV vs HFNC  (P=0.006) 

 

• NIV for hypercarbic (CHF and COPD),  

    HFNC for hypoxemic (Pneumonia)? 
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HFNC prevented reintubations 

secondary to upper airway obstruction 

 
• Hernández G, Vaquero C, González P, et al. Effect of 

postextubation high flow nasal cannula vs conventional oxygen 
therapy on reintubation in low risk patients. A randomized 
clinical trial. JAMA. 2016;315:1354–1361. doi: 
10.1001/jama.2016.2711 

– Reintubation rate was non‐inferior in the HFNC group 
compared to the NIV group within 72 h (22.8% vs 19.1%) 

– Lower rate of post-extubation respiratory failure in the HFNC 
group compared to the NIV group (26.9% vs 39.8%) 

• Higher adverse event rate in the NIV group (43% vs 0%), 
mainly discomfort and subsequent early withdrawal of 
the therapy (mean real time under NIV 14 h, instead of 
the 24 h per protocol) 
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HFNC accelerated weaning in 
tracheostomy patients 

• Hernandez G, Pedrosa A, Ortiz R, et al. The effects 
of increasing effective airway diameter on weaning 
from mechanical ventilation tracheostomized 
patients: a randomized controlled trial. Intensive 
Care Med. 2013;39:1063–1070. doi: 
10.1007/s00134-013-2870-7 

– May have benefits in the weaning process of 
tracheostomy patients with a deflated tracheal cuff  

– Positive airway pressure may theoretically reduce 
microaspiration  

– With a deflated cuff, a higher flow is conveyed through 
the pericannular space, allowing for better drainage of 
secretions. 
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Acute Hypoxemic Respiratory 
Failure 

Roca et al.  Retrospective cohort 

37 lung transplant 
recipients readmitted 
to ICU due to ARF (40 
episodes) 

The absolute risk reduction for MV 
with HFNC was 29.8%, and the 
NNT to prevent one intubation 
with HFNC was 3. Multivariate 
analysis showed that HFNC 
therapy was the only variable at 
ICU admission associated with a 
decreased risk of MV (OR 0.11 
[95% CI 0.02–0.69]; p = 0.02) 

Frat et al.  
Randomized controlled 
trial 

313 ARF patients randomly 
assigned to HFNC, 
conventional oxygen 
therapy or NIV 

The hazard ratio for death at 90 
days was 2.01 (95% CI 1.01 to 
3.99) with conventional oxygen 
therapy vs HFNC (p = 0.046) and 
2.50 (95% CI, 1.31 to 4.78) with 
NIV vs HFNC (p = 0.006). In the 
subgroup of patients with a 
PaO2/FiO2 ≤ 200 mmHg, the 
intubation rate was significantly 
lower in the HFNC group 

Rello et al.  Retrospective cohort 
35 patients with ARF due 
to H1N1 viral pneumonia 

After 6 h of HFNC, non‐responders 
had a lower PaO2/FiO2. All 8 
patients on vasopressors required 
intubation 

Lemiale et al.  
Randomized controlled 
trial 

100 immunocompromised 
patients with ARF 
randomized to a 2 h of 
HFNC vs conventional 
oxygen 

No differences in NIV or invasive 
MV during the 2 h period were 
observed. 
No differences in secondary 
outcomes (RR, HR, comfort, 
dyspnea and thirst) were observed 
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Acute Hypoxemic Respiratory 
Failure 

Mokart et al.  
Retrospective 
propensity‐score analysis 

178 cancer patients 
admitted to the ICU due 
to severe ARF 

HFNC‐NIV was associated with 
more VFD and less septic 
shock occurrence. 
Mortality of patients treated 
with HFNC 35 vs 57% for 
patients never treated with 
HFNC, p = 0.008 

Kang et al.  Retrospective cohort 
175 patients who failed on 
HFNC and required 
intubation 

In propensity‐adjusted and 
‐matched analysis, early 
intubation (<48 h) was 
associated with better overall 
ICU mortality [adjusted 
OR = 0.317, p = 0.005; matched 
OR = 0.369, p = 0.046] 

Frat et al.  
Post‐hoc analysis of a 
randomized controlled 
trial 

82 immunocompromised 
patients of the FLORALI 
study 

NIV was associated with higher 
risk of intubation and mortality 

Roca et al.  Prospective cohort 
157 patients with severe 
pneumonia 

ROX index, defined as ratio of 
SpO2/FiO2 to respiratory rate, ≥ 
4.88 measured after 12 h of 
HFNC was significantly 
associated with lower risk for 
MV (HR 0.273 [95% CI 0.121–
0.618]) 

Coudroy et al.  Retrospective cohort 
115 immunocompromised 
patients 

The rates of intubation and 
28‐day mortality were 
significantly higher in patients 
treated with NIV than with 
HFNC 
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Cardiac Surgery 

Parke et al.  Randomized 
60 patients with non‐severe 
hypoxemic ARF were randomized 
to receive HFNC or oxygen therapy 

HFNC patients tended to need NIV less 
frequently (10 vs 30%; p = 0.10) and had 
significantly fewer desaturations (p = 0.009) 

Parke et al.  Randomized controlled trial 

340 patients after cardiac surgery 
randomized to HFNC vs 
conventional oxygen therapy for 
48 h 

No differences in oxygenation on Day 3 after 
surgery were observed, but HFNC did reduce 
the requirement for escalation of respiratory 
support (OR 0.47, 95% CI 0.29–0.7, p = 0.001) 

Corley et al. Randomized controlled trial 

155 extubated patients with 
BMI ≥ 30 kg/m2 received 
conventional oxygen therapy or 
HFNC 

No difference was seen between groups in 
atelectasis. There was no difference in mean 
PaO2/FiO2 ratio or RR. Five patients failed 
allocated treatment in the control group 
compared with three in the treatment group 
(OR 0.53; 95% CI 0.11, 2.24, p = 0.40) 

Stephan et al.  
Randomized noninferiority 
trial 

830 cardiothoracic surgical 
patients who developed ARF or 
were deemed at risk for 
respiratory failure after 
extubation. HFNC vs BiPAP 

The treatment failed in 87 (21.0%) of 414 
patients with HFNC and 91 (21.9%) of 416 
patients with BiPAP (p = 0.003). No significant 
differences were found for ICU mortality (23 
patients with BiPAP [5.5%] and 28 with HFNC 
[6.8%]; p = 0.66) 
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Pre‐intubation 

Vourc’h et al. 
Randomized 
controlled trial 

124 patients with 
PaO2/FIO2 
ratio < 300 mmHg, 
RR ≥ 30 bpm and 
FIO2 ≥ 0.5. 
Randomized to 
HFNC or facial 
mask 

No differences in 
the lowest 
saturation was 
observed (HFNC 
91.5% vs high flow 
facial mask 89.5%; 
p = 0.44). There 
was no difference 
in difficult 
intubation, VFD, 
intubation‐related 
adverse events 
including 
desaturation < 80
% or mortality 
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Post-extubation 

Maggiore et al. 
Randomized controlled 
trial 

105 patients with PaO2/FiO2 ≤ 300 before 
extubation who were randomized to 48 h of 
conventional oxygen therapy or HFNC 

HFNV improved the PaO2/FiO2 ratio, comfort, airway dryness, 
episodes of interface displacements, oxygen desaturations, 
reintubation rate, or any form of ventilator support 

Rittayamai et al. 
Randomized crossover 
study 

17 patients were randomized after extubation 
to sequential HFNC and conventional oxygen 
therapy for 30 min periods 

At the end of the study, patients with HFNC reported less 
dyspnea and lower RR and HR. Most of the subjects (88.2%) 
preferred HFNC to conventional oxygen therapy 

Tiruvoipati et al. 
Randomized crossover 
study 

50 patients were randomized to sequential 
HFNC and facial mask after extubation 

There was no significant difference in gas exchange, RR or 
hemodynamics. HFNC was better tolerated (p = 0.01) and 
tended to be more comfortable (p = 0.09) 

Hernandez et al. 
Randomized controlled 
trial 

527 extubated patients without any high‐risk 
factor for reintubation were randomized to 
either HFNC or conventional oxygen therapy 
for 24 h 

Reintubation within 72 h was less common in the high‐flow 
group, 4.9 vs 12.2% in the conventional group (p = 0.004). 
Postextubation respiratory failure was less common in the 
high‐flow group 8.3 vs 14.4% in the conventional group 
(p = 0.03) 

Hernandez et al. 
Randomized 
non‐inferiority trial 

604 extubated patients with at least one 
high‐risk factor for reintubation were 
randomized to either HFNC or NIV for 24 h 

Reintubation within 72 h was noninferior in the HFNC group 
compared to the NIV group (22.8 vs 19.1%, absolute 
difference, −3.7%; 95% CI −9.1% to ∞); postextubation 
respiratory failure was lower in the HFNC group (26.9 vs 
39.8%, risk difference, 12.9%; 95% CI 6.6% to ∞) 
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Invasive procedures 

Lucangelo et al.  
Randomized 
controlled trial 

45 patients were 
randomly assigned 
to 3 groups: 
Venturi mask, 
nasal cannula, and 
HFNC during 
bronchoscopy 

At the end of 
bronchoscopy, 
HFNC‐treated 
patients had 
higher PaO2/FiO2, 
and SpO2  

Simon et al.  
Randomized 
controlled trial 

40 patients with 
hypoxemic ARF 
received NIV or 
HFNC during 
bronchoscopy 

NIV group had 
better 
oxygenation. Two 
patients with 
HFNC were unable 
to proceed to 
bronchoscopy due 
to progressive 
hypoxemia 
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Heart failure 

Roca et al.  
Prospective 
cohort 

10 adult 
patients with 
NYHA class III 
and left 
ventriclar 
ejection fraction 
45% or less 

Median 
inspiratory IVC 
collapse 
significantly 
(p < 0.05) 
decreased from 
baseline (37%) 
to HFNC with 20 
l/min (28%) and 
HFNC with 40 
l/min (21%). 
Changes in IVC 
inspiratory 
collapse were 
reversible 
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Emergency department 

Rittayamai et al.  
Randomized 
comparative study 

40 hypoxemic 
patients were 
randomized to 
receive HFNC or 
conventional 
oxygen for 1 h 

HFNC improved 
dyspnea and 
comfort. 
No serious 
adverse events 
related to HFNC 
were observed 

Jones et al.  
Randomized 
controlled trial 

303 hypoxemic 
and tachypneic 
patients admitted 
to the lemergency 
department 

5.5% of HFNC 
patients vs 11.6% 
of conventional 
oxygen therapy 
patients required 
MV within 24 h of 
admission 
(p = 0.053) 
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HFNC vs NIV Systematic Reviews and 
Meta-Analysis 
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Huiying Zhao, et. al. High-flow nasal cannula oxygen therapy 
is superior to conventional oxygen therapy but not to 

noninvasive mechanical ventilation on intubation rate: a 
systematic review and meta-analysis. Critical Care 2017 

21:184 

  

• Eleven studies that enrolled 3459 patients (HFNC, 
n = 1681) 

• HFNC was associated with a significant reduction in 
intubation rate (OR 0.52, 95% CI 0.34 to 0.79, 
P = 0.002), mechanical ventilation rate (OR 0.56, 
95% CI 0.33 to 0.97, P = 0.04) and the rate of 
escalation of respiratory support (OR 0.45, 95% CI 
0.31 to 0.67, P < 0.0001) when compared to COT 
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Huiying Zhao, et. al. High-flow nasal cannula oxygen therapy 
is superior to conventional oxygen therapy but not to 

noninvasive mechanical ventilation on intubation rate: a 
systematic review and meta-analysis. Critical Care 2017 

21:184 

 

• No difference in mortality between HFNC and COT 
utilization (OR 1.01, 95% CI 0.67 to 1.53, P = 0.96) 

 

• When HFNC was compared to NIV, there was no 
difference in the intubation rate (OR 0.96; 95% CI 
0.66 to 1.39, P = 0.84), the rate of escalation of 
respiratory support (OR 1.00, 95% CI 0.77 to 1.28, 
P = 0.97) or mortality (OR 0.85, 95% CI 0.43 to 
1.68, P = 0.65) 
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Huiying Zhao, et. al. High-flow nasal cannula oxygen therapy is 
superior to conventional oxygen therapy but not to noninvasive 
mechanical ventilation on intubation rate: a systematic review 

and meta-analysis. Critical Care 2017 21:184 

 

• Compared to COT, HFNC reduced the rate 
of intubation, mechanical ventilation and 
the escalation of respiratory support. 
When compared to NIV, HFNC showed no 
better outcomes 
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Lin SM, et. al. Does high-flow nasal cannula oxygen 
improve outcome in acute hypoxemic respiratory 

failure? A systematic review and meta-analysis. Respire 
Med. 2017 Oct;131:58-64. doi: 

10.1016/j.rmed.2017.08.005. Epub 2017 Aug 9. 

 

• Eight randomized controlled studies with a total of 1,818 
patients were considered. Pooled analysis showed that no 
statistically significant difference was found between 
groups regarding the rate of intubation (odds ratio 
[OR] = 0.79; 95% confidence interval [CI]: 0.60-1.04; 
P = 0.09; I2 = 36%) and no statistically significant 
difference was found between groups regarding hospital 
mortality (OR = 0.89; 95% CI: 0.62-127; P = 0.51; I2 = 47%). 
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Lin SM, et. al. Does high-flow nasal cannula oxygen 
improve outcome in acute hypoxemic respiratory 
failure? A systematic review and meta-analysis. 

Respire Med. 2017 Oct;131:58-64. doi: 
10.1016/j.rmed.2017.08.005. Epub 2017 Aug 9. 

 

• The use of HFNC showed a trend toward reduction 
in the intubation rate, which did not meet 
statistical significance, in patients with acute 
respiratory failure compared with conventional 
oxygen therapy (COT) and noninvasive ventilation 
(NIV). Moreover no difference in mortality. 
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Leeies M, et.al. High-flow oxygen via nasal cannulae in 
patients with acute hypoxemic respiratory failure: a 

systematic review and meta-analysis. Syst Rev. 2017 Oct 
16;6(1):202. doi: 10.1186/s13643-017-0593-5. 

 

• In patients with acute hypoxemic respiratory 
failure HFNC was not associated with a difference 
in mortality compared to NIV or standard oxygen. 
Secondary outcomes including dyspnea, tolerance, 
and safety were not systematically reported. 
Residual heterogeneity and variable reporting of 
secondary outcomes limit the conclusions that can 
be made in this review. Prospective trials designed 
to evaluate the efficacy and safety of HFNC in 
patients with acute hypoxemic respiratory failure 
are required. 
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Predictors of HFNC Success 
 

 

Kang BJ, Koh Y, Lim CM, et al. Failure of high-flow 
nasal cannula therapy may delay intubation and 
increase mortality. Intensive Care Med. 
2015;41:623–632. doi: 10.1007/s00134-015-
3693-5. 
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Predictors of HFNC Success 

 

• Respiratory rate as well as the percentage of patients 
exhibiting thoraco‐abdominal asynchrony as early as 30 
and 15 min after the beginning of HFNC were significantly 
higher in patients who required endotracheal intubation 

• PaO2/FiO2 ratio 1 h after the start of HFNC was 
significantly lower in patients requiring invasive 
mechanical ventilation 

 

 
Sztrymf B, Messika J, Bertrand F, et al. Beneficial effects of humidified 
high flow nasal oxygen in critical care patients: a prospective pilot study. 
Intensive Care Med. 2011;37:1780–1786. doi: 10.1007/s00134-011-
2354-6. 
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Predictors of HFNC Success 

• ROX index (defined as the ratio of SpO2/FiO2 
to respiratory rate) ≥ 4.88 after 12 h of 
HFNC therapy were less likely to be 
intubated 

 

 
 

Roca O, Messika J, Caralt B, et al. Predicting success of high-flow nasal 
cannula in pneumonia patients with hypoxemic respiratory failure: 
The utility of the ROX index. J Crit Care. 2016;35:200–205. doi: 
10.1016/j.jcrc.2016.05.022. 
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Predictors of HFNC Success 
 

• Presence of shock has been associated 
with a higher risk of mechanical 
ventilation 

 
Frat JP, Ragot S, Girault C, et al. Effect of non-invasive oxygenation 
strategies in immunocompromised patients with severe acute 
respiratory failure: a post-hoc analysis of a randomised trial. Lancet 
Respir Med. 2016;4:646–652. doi: 10.1016/S2213-2600(16)30093-5 
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Summary and 
Recommendations 

• For mild hypoxemic respiratory failure 
requiring FiO2 less than 40%  

– Standard Nasal Cannula 

 

• For very, very ill patients 

– Intubation and Mechanical Ventilation 
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Summary and 
Recommendations 

• For those who require higher than 40% 
FiO2 

– HFNC 

• Comfort 

• Mask limitations 

• For more severe hypercarbia 

– NIV 

• For more severe COPD and CHF 

– NIV 
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Summary and Recommendations 

• For those who cannot tolerate NIV 

– HFNC 

• Does provide some PEEP and therefore lung 
recruitment 

• Does help eliminate CO2   

• Does help with work of breathing 

 

• Remember the predictors of success 
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