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INTRODUCTION
─

In patients with hypoxemic respiratory failure, non-invasive support with HFNC improves oxygenation and 

reduces work of breathing (1, 2). Two mechanisms are explanatory: 

1) Continuous high flow of fresh gas enhances CO2 washout from the upper airways, improving ventilatory 

efficiency (3). 

2) Higher flow rates increase mean airway pressure (4), potentially inducing recruitment and improving lung 

mechanics. 

Recently, a HFNC system (Duet, Fisher & Paykel) that uses an asymmetric cannula interface was approved for 

clinical use. In this system, the caliber of each nasal prong is different, potentially increasing the positive pressure 

effect due to a greater prong/nare ratio and enhancing CO2 washout due to higher relative flow through the larger 

prong.



OBJECTIVES
─

Primary objective: determine whether the use of an asymmetric HFNC interface, compared 

to a conventional symmetric interface, reduces the minute ventilation in patients admitted to 

the intensive care unit with hypoxemic respiratory failure. 

Secondary objectives: determine the impact of the asymmetric interface on physiologic 

parameters including inspiratory esophageal pressure time product (PTP), mean inspiratory 

flow (ratio of tidal volume divided by the inspiratory time), oxygenation, end-expiratory lung 

impedance, dorsal fraction of ventilation and dynamic lung compliance. 



METHOD
─

Design: Single-center, prospective, physiologic, crossover study of nine patients admitted 

to the Ospedale Maggiore Policlinico intensive care unit in Milan, Italy. 

Inclusions: ≥ 18 years of age + diagnosis of hypoxemic respiratory failure (PaO2/FiO2 < 300 

mmHg) during support with conventional HFNC. 

Intervention: 2 randomized, crossover steps performed for 30 minutes each: asymmetric 

interface and the conventional interface. Each interface was provided at a flow rate of 40 

l/min for 15 minutes, followed by 60 l/min for 15 minutes. 

Monitoring: Pulse oximetry, cardiac monitoring, esophageal manometry (Pes), and 

electrical impedance tomography (EIT) (Dräger PulmoVista® 500). Pes and EIT data were 

recorded simultaneously and analyzed offline to obtain estimates of tidal volume (5). 

Comparisons between interfaces were analyzed at both flow rates using repeated-

measures t-tests. 



RESULTS
─ No significant change in:

SpO2/FiO2 (261 ± 44 vs 254 ± 51 %, 

p=0.34 (40 LPM) and 257 ± 48 vs 253 

± 47 %, p=0.13 (60 LPM) 

End-expiratory lung impedance (1628 

[1046-3679] vs 1681 [1150-2343] AU, 

p=0.65 and 1239 [760-2577] vs 1688 

[1187-2089] AU, p=0.36), 

Dorsal fraction of ventilation (60 ± 10 vs 

60 ± 13 %, p=0.89 and 59 ± 11 vs 58 ±

11 %, p=0.69) 

Dynamic lung compliance (44 [36-69] 

vs 45 [37-61] ml/cmH2O, p=0.78 and 

48 [41-114] vs 44 [28-67] ml/cmH2O, 

p=0.78). 



CONCLUSION
─

Use of an asymmetric HFNC interface is associated with a 

reduction in minute ventilation in intensive care unit patients with 

hypoxemic respiratory failure. 

This is accompanied by a reduction in respiratory drive and effort 

but no change in oxygenation or evidence of lung recruitment 

suggesting that the primary mechanism is improved ventilatory 

efficiency. 
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