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Compared to NIPPV, HFNC is more
dangerous regarding aerosol dispersion
and contamination of healthcare personnel:
we are not sure
Patrick M. Honore*, Leonel Barreto Gutierrez, Luc Kugener, Sebastien Redant, Rachid Attou, Andrea Gallerani and
David De Bels

We read with great interest the recent letter by Remy
et al. regarding the use of high-flow nasal cannula
(HFNC) in COVID-19 patients [1]. After reading the
surviving sepsis campaign guidelines on the management
of critically ill adults with coronavirus disease 2019
(COVID-19) [2], we initially shared the concern of Remy
et al. regarding the recommendation to use HFNC over
non-invasive positive pressure ventilation (NIPPV).
However, after extensively reading the available litera-
ture, we have changed our perspective. The risk of
aerosol formation and dispersion for NIPPV systems are
variable depending on setting parameters and model/
mask type [3]. Viral filters can be attached to the
exhalation line on most of the newer models [3]. High
fidelity human model studies have demonstrated that
exhaled air disperses to 40 cm with the nasal cannula
and to 64 cm at 10 cm H2O inspiratory air pressure with
a bilevel pressure airway pressure (BiPAP) mask [3].

That distance increased to 85 cm and > 95 cm at 18 cm
H2O depending on the style of the mask used [3]. In
comparison, another mannequin study of HFNC demon-
strated that even at the highest setting of 60 L/min,
exhaled air dispersion was 17 cm in a healthy lung
scenario and only 4.8 cm in a severely diseased lung
scenario [3, 4]. In other words, in terms of air dispersion
and healthcare contamination, HFNC may be less dan-
gerous. This data suggests that NIPPV should be consid-
ered cautiously. Closed-circuit systems with appropriate
filters in place are important, as are well-fitting masks
and the absence of facial hair on the patient, allowing
for tight seals [3]. Helmet BiPAP with an air cushion in
place around the neck is safe and should be used if avail-
able [3]. All other forms of NIPPV have been associated
with higher dispersal distances than high flow oxygen
systems and concern for increased risk of nosocomial
and healthcare provider infection [3].

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

This comment refers to the article available at https://doi.org/10.1186/
s13054-020-02892-9.

* Correspondence: Patrick.Honore@CHU-Brugmann.be
ICU Department, Centre Hospitalier Universitaire Brugmann-Brugmann
University Hospital, Place Van Gehuchtenplein, 4, 1020 Brussels, Belgium

Honore et al. Critical Care          (2020) 24:482 
https://doi.org/10.1186/s13054-020-03184-y

http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-020-03184-y&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://doi.org/10.1186/s13054-020-02892-9
https://doi.org/10.1186/s13054-020-02892-9
mailto:Patrick.Honore@CHU-Brugmann.be


Authors’ response
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We thank Honore et al. for their interest in our let-
ter regarding the safety associated with the use of
high-flow nasal cannula (HFNC) compared to nonin-
vasive positive pressure ventilation (NIPPV) in
COVID-19 patients [5]. We have also kept pace with
the ongoing literature, and undeniable from 3 months
ago, the landscape for understanding COVID-19 has
dramatically changed. However, since the pandemic
started, many institutions including those in the New
York City region have successfully used NIPPV to
avoid intubation and without significantly reported
transmission of the aerosolized virus [6]. Initial rec-
ommendations by major societies were to limit the
use of HFNC up to 15 L/min and then intubate with-
out the use of NIPPV to minimize risk to health care
workers by reducing possible viral particle aerosoliza-
tion [7]. Unfortunately, these recommendations lacked
specific evidence. Recent societies in the UK and Italy
have moved away from the use of HFNC to NIPPV
because of a lack of demonstrated efficacy with
HFNC, the high oxygen use, and demonstration that
in patients that failed HFNC secondary to hypoxemia;
these patients were rescued with NIPPV avoiding in-
vasive ventilation [8, 9].
As the authors point out, although the risk of trans-

mission of bacterial transmission with HFNC is low, the
risk of viral spread in live patients (rather than inanimate
models) has not been studied. In fact, a number of
healthy volunteer studies have been performed showing
changes and increases in droplet dispersion with increas-
ing flow rates with HFNC through the use of a smoke-
laser illumination technique on a human patient simula-
tors [8, 9]. Likewise, NIPPV, when delivered using a
tight-fitting mask, dual limb circuitry with a filter on the
expiratory limb on a critical care ventilator may demon-
strate decreased dispersion and be very safe [9].
Presently, there is a paucity of live COVID-19 pa-

tient studies evaluating the aerosolization of the virus
in a patient that changes position (moves from supine
to prone, or from standing to sitting), generates
differing minute ventilations, uses mouth versus nasal
breathing, and similar relevant factors. Unfortunately,

studies from Europe and China have demonstrated a
close to 50% failure rate of HFNC and need for
mechanical ventilation [9].
So where does this leave us? Adopting non-prior to

COVID-19 standard of care practices to patients with
COVID-19 will likely going to lead to negative conse-
quences. If NIPPV is required rather than carbon
dioxide “washout,” than NIPPV should be initiated,
particularly if a patient has a history of obstructive
sleep apnea or asthma. The real consideration is not
whether NIPPV or HFNC can aerosolize viral parti-
cles but whether or not this is a clinically meaningful
aerosolization posing a significant infection risk, and
how this risk compares with providing the appropri-
ate PPV vs. simple, flow-based oxygenation treatment
[8]. Additionally, many studies that have evaluated
aerosol-generating procedures including the use of
HFNC or NIPPV have consistently maintained that
manipulation of the nasal prongs, NIPPV mask, or
coughing pose the largest risk for transmission to
health workers instead of sustained, uninterrupted
therapy. With appropriate health care worker personal
protective equipment, the most appropriate consider-
ation in managing patients with COVID-19 should be
no longer which one may hypothetically increase
aerosolization of virus particles, but rather which
therapy will improve patient respiratory distress and
avoidance of prolonged hospitalization from mechan-
ical ventilation. Although NIPPV seemingly has bene-
fit compared to HFNC in this arena, the data for this
and aerosolization remain largely elusive.

Abbreviations
HFNC: High-flow nasal cannula; NIPPV: Non-invasive positive pressure
ventilation; BiPAP: Bilevel pressure airway pressure
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