
































Warmed humidified high-flow oxygen therapy (HFNC) 

• Heated humidified high-flow O2 (50 L/min) 
• Wide-bore nasal cannula  
 

 



HFNC vs. nasal cannula 
 (Pt with peak flow demand 30 L/min) 



oxygen mask HFNC 

HFNC vs. oxygen mask 
(Pt with peak instantaneous flow 30 L/min) 



Cell viability 

Chidekel et al. Pulm Med 2012 



Total protein conc 

Apical wash fluid of Calu-3 monolayer 

IL-8 IL-6 

Chidekel et al. Pulm Med 2012 



Holleman-Duray et al. J Perinatol 2007 







Roca et al. Resp Care 2010 



Roca et al. Resp Care 2010 



Beneficial effects of humidified high flow nasal oxygen in 
critical care patients: a prospective pilot study  

Sztrymf et al. Intensive Care Med 2011 

Inclusion criteria 
-_asrc pcqngp_rmpw d_gjspc Å 7 J-kgl M2 

-persistant signs of respiratory distress 
 
N= 38 
 
D_ac k_qi8 M2 flow 14 ± 2 L/min 
  
Ą FDLA &DgM2 88 ± 16% 
    M2 flow 49 ±9 L/min)  
 



Clinical parameters & oxygenation with HFT 
 



• Face mask  vs  HFNC  

 

 

 

 

 

 

• Adverse effect  of HFNC 
-  Nasal discomfort or noise disturbance  

- Intolerance was never a cause HFT cessation 

- No unexpected side effect 

- None of the pts developed nosocomial pneumonia  

     (HFT duration average 2.8 ± 1.8 days: max 7 days) 

 

Face mask  HFT (1hr) HFT (24hr) P value 

PaO2 
(mmHg) 

95 ± 40 141 ± 106  0.009 

PaO2/FiO2 
(mmHg) 

102 ± 23   169 ± 108  187 ± 86 0.036 

pH 7.41 ± 0.07 7.43 ± 0.09 7.44 ± 0.07 0.87 

PaCO2  38 ± 10 38 ± 11 37 ± 11 0.77 



(unpublished) 



(unpublished) 



Success rate of HFNC according to etiology of resp failure 
S

uc
ce

ss
 (%

)

0

20

40

60

80

100

AHRF   Post-ext        CPE Mrfcpq 



Parke et al. Brit J Anesth 2008 



Mouth Closed 

Flow 35 L/min 

Parke et al. 2008 

Mouth Open 
Flow 35 L/min 

Nasopharyngeal pressure during HFNC 



EIT (electrical impedance tomography): EELI (lung impedance) @ EELV 



Respiratory effects of HFT (all p < 0.05) 
EELI: inc 25.6 % 
P/F ratio: inc 30.6% 
Resp rate: dec 3.4/min 
Borg score: dec 0.8 



Regional Ventilation during HFNC compared with 
nasal prong 

• Prospective Cross-
over comparison 

• Eligible Patients 
– non-severe 

hypoxia  
– hemodynamically 

& neurologically 
stable state 

 

Patients with No-severe Hypoxia 

Nasal 
cannula (NC) 

HFNC 
(OmniOxTM) 

Assessment I 

HFNC 
(OmniOxTM) 

Nasal 
cannula (NC) 

Assessment II 

Crossover 



Tidal Variation of Impedance 

p < 0.001 



Quadrangular Tidal Variation of Impedance 

p = 0.014 p = 0.042 

p = 0.050 

p = 0.027 



Change of Impedance at Min and Max quadrant 

p = 0.035 

p = 0.056 

Min Quadrant: 38% inc Max Quadrant: 8% inc 



Coefficient of variation of quadrangular impedances 

p = 0.035 



Tidal variation of impedance along 
vertical layers of the lung 

p = 0.301 

p = 0.003 

p = 0.001 

p = 0.958 



Frat et al.  
NEJM 2014 



Frat et al.  
NEJM 2014 



Frat et al.  
NEJM 2014 



JAMA 2015 



JAMA 2015 



Intensive Care Med 2015 



Intensive Care Med 2015 



• Humidification 
• Warming 

• Gas exchange  



HFNC: mechanisms of action 

• adequate temperature and humidity for the 
upper airways 
 

• washout of nasopharyngeal dead space 
 

• reduction of inspiratory resistance (WOB):  
 increase endurance of respiratory muscle 

 
• CPAP-like effect: increase EELV/oxygenation 
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