
Exploring and Creating New Evidence in a Pandemic Plays a Crucial
Role in Guiding Clinical Practice

Early in the COVID-19 pandemic, high-flow nasal can-

nula (HFNC) was categorized as an aerosol-generating pro-

cedure, due in part to the evidence from an in vitro study

using smoke-imaging technology.1 The concerns of virus

dispersion and transmission by HFNC led to a reduced use

of HFNC to treat hypoxemia induced by COVID-19.2 As a

result, aggressive intubation strategies were utilized, which

contributed in part to the worldwide shortage of mechanical

ventilators.3 However, after a careful review of existing lit-

erature, Li et al4 proposed that the risk of bio-aerosol dis-

persion was actually low. Since that publication, several in

vivo studies using different technologies have been imple-

mented to evaluate the transmission risk of using HFNC.5-10

In this issue of RESPIRATORY CARE, Bem et al7 compared

aerosol particle concentrations between HFNC and conven-

tional oxygen devices in 3 healthy volunteers and 17 sub-

jects. Nine of those subjects had a confirmed diagnosis of

COVID-19. No significant differences in aerosol particle

concentrations were found between use of HFNC and con-

ventional oxygen devices in both the healthy volunteer and

the patient group. These findings agree with 2 previously

published studies that included 9 subjects with COVID-196

and 10 healthy volunteers.5 Additionally, using laser light

scattering technology to visualize the aerosol particles,

Bem et al7 observed that aerosol particles generated during

HFNC were negligible compared to particles generated by

coughing. This finding is important, as it implies that health

care workers should take particular caution when patients

with COVID-19 are coughing or sneezing.11

Studies indicate that placing a surgical mask over the

face of a patient during HFNC oxygen therapy significantly

reduces the aerosol particle concentrations, especially in

areas with close proximity to the patient.6,8 Montiel et al12

even reported that placing a surgical mask on a patient dur-

ing HFNC oxygen therapy slightly improves oxygenation

for patients with COVID-19 without influencing PaCO2
.

Thus, wearing a surgical mask over HFNC is recommended

for patients with COVID-19 as a way to reduce aerosol

dispersion.2

The aforementioned methods to assess aerosol transmis-

sion risks (eg, aerosol particle concentration measurements,

and imaging methods such as laser light scattering technol-

ogy or smoke dispersion) are indirect measures of risk. The

actual virus load in the aerosol and its infectivity are still

unknown based on current understanding and technology.13

Because these indirect assessments of transmission risk are

fast, noninvasive, and cheap, it is worthwhile for research-

ers to investigate their accuracy in evaluating true transmis-

sion risk, with comparisons to direct measures of virus load

and infectivity. This might help identify the optimal indi-

rect method to quickly assess the transmission risks of dif-

ferent respiratory therapies under different circumstances,

such as varying room sizes and air exchange frequency,

both of which are known to be influential factors of respira-

tory transmission.11

Infection rates among health care providers who cared

for patients with COVID-19 receiving HFNC oxygen ther-

apy might provide indirect evidence of transmission risk. In

a cohort study conducted by Westafer et al,14 there were no

significant differences in COVID-19 infection among their

emergency department staff before and after implementing

a HFNC oxygen therapy protocol used to treat patients with

COVID-19. Similarly, none of the staff in the observational

study implemented by Vianello et al15 contracted COVID-

19 after using HFNC to treat 28 patients with COVID-19.

These findings suggest that staff members can safely care

for patients receiving HFNC oxygen therapy if proper pre-

cautions are taken.

In all, the indirect evidence suggesting low transmission

risks from aerosols may help reduce clinicians’ concerns

regarding the use HFNC for patients with COVID-19. It

appears there is no need to utilize intubation and mechani-

cal ventilation as a way to protect clinicians, which in turn

may promote the proper utilization of resources.16 The

COVID-19 pandemic, while profoundly difficult in many

ways, forced us to learn and adapt in ways that will surely
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benefit patients in the future. We learned to cautiously eval-

uate the evidence and seek additional evidence to better

understand the transmission risk of different respiratory

treatments. The efforts were made to simultaneously allevi-

ate clinician concerns for safety and avoid unnecessarily

aggressive treatments.17

Bem et al7 are the first to report fugitive aerosols gener-

ated by nebulization via HFNC in vivo. They reported that

the aerosol particle concentrations with nebulization via

HFNC were 100 times greater than with HFNC alone.7

Because the in-line placement of nebulizers with HFNC

has been increasingly utilized in clinical practice,18 and

nebulization is still a controversial treatment for patients

with COVID-19,19 this finding is of great importance. In

contrast to medication aerosols, bio-aerosols carry microor-

ganisms. Special caution should be taken to avoid nebulizer

contamination with patient secretions.11 Small-volume jet

and ultrasonic nebulizers have a direct connection to the

patient airway, particularly when delivered via a mouth-

piece. As such, they can easily be contaminated by patient

saliva or secretions, which contain a vast amount of micro-

organisms. The risk of generating and dispersing bio-aero-

sols with a small-volume jet and ultrasonic nebulizer is

high.19 In contrast, placing the nebulizer at the inlet of

humidifier in-line with HFNC may help reduce the risk of

contamination. It is possible that because the nebulizer is

far from the patient, the risk of nebulizer contamination

from patient secretions is low. However, this is speculation

on our part, and research is needed to confirm how nebu-

lizer placement during HFNC oxygen therapy affects trans-

missions risks.

The evidence available to date suggests that the transmis-

sion risk of COVID-19 when using HFNC is low. That

said, it is imperative that researchers continue to create and

disseminate high-quality evidence which will guide future

clinical practices that relate to patient and clinician safety.

It is only a matter of time before the next pandemic.

Jie Li
J Brady Scott

Department of Cardiopulmonary Sciences
Division of Respiratory Care

Rush University
Chicago, Illinois

REFERENCES

1. Hui DS, Chow BK, Lo T, Tsang OTY, Ko FW, Ng SS, et al. Exhaled

air dispersion during high-flow nasal cannula therapy versus CPAP

via different masks. Eur Respir J 2019;53(4):1802339

2. Kaur R, Weiss T, Perez A, Fink JB, Chen R, Luo F, et al. Practical

strategies to reduce nosocomial transmission to healthcare

professionals providing respiratory care to patients with COVID-19.

Crit Care 2020;24(1):571.

3. Beitler JR, Mittel AM, Kallet R, Kacmarek R, Hess D, Branson R,

et al. Ventilator sharing during an acute shortage caused by the

COVID-19 pandemic. Am J Respir Crit Care Med 2020;202(4):600-

604.

4. Li J, Fink JB, Ehrmann S. High-flow nasal cannula for COVID-19

patients: low risk of bio-aerosol dispersion. Eur Respir J 2020;55

(5):2000892.

5. Gaeckle NT, Lee J, Park Y, Kreykes G, Evans MD, Hogan CJ, Jr.

Aerosol generation from the respiratory tract with various modes of

oxygen delivery. Am J Respir Crit Care Med 2020;202(8):1115-1124.

6. Li J, Fink JB, Elshafei AA, Stewart LM, Barbian HJ, Mirza SH, et al.

Placing a mask on COVID-19 patients during high-flow nasal cannula

therapy reduces aerosol particle dispersion. ERJ Open Res 2021;7

(1):00519-2020.

7. Bem RA, van Mourik N, Klein-Blommert R, Spijkerman IJ, Kooij S,

Bonn D, Vlaar AP. Risk of aerosol formation during high-flow nasal

cannula treatment in critically ill subjects. Respir Care 2021;66

(6):891-896.

8. Takazono T, Yamamoto K, Okamoto R, Morimoto S, Izumikawa K,

Mukae H. Effects of surgical masks on droplet dispersion under vari-

ous oxygen delivery modalities. Crit Care 2021;25(1):89.

9. Wilson NM, Marks GB, Eckhardt A, Clarke AM, Young FP, Garden

FL, et al. The effect of respiratory activity, non-invasive respiratory

support and facemasks on aerosol generation and its relevance to

COVID-19. Anaesthesia 2021 [Epub ahead of print] doi: CrossRef.

10. Helgeson SA, Lee AS, Lim KG, Niven AS, Patel NM. Particulate

generation with different oxygen delivery devices. Respir Med

2021;181:106386.

11. Dhand R, Li J. Coughs and sneezes: their role in transmission of respi-

ratory viral infections, including SARS-CoV-2. Am J Respir Crit Care

Med 2020;202(5):651-659.

12. Montiel V, Robert A, Robert A, Nabaoui A, Marie T, Mestre NM,

et al. Surgical mask on top of high-flow nasal cannula improves oxy-

genation in critically ill COVID-19 patients with hypoxemic respira-

tory failure. Ann Intensive Care 2020;10(1):125.

13. Li J, Ehrmann S. High flow aerosol dispersing- versus aerosol generat-

ing procedures. Am J Respir Crit Care Med 2020;202(8):1069-1071.

14. Westafer LM, Soares WE 3rd, Salvador D, Medarametla V,

Schoenfeld EM. No evidence of increasing COVID-19 in health care

workers after implementation of high flow nasal cannula: a safety

evaluation. Am J Emerg Med 2021;39:158-161.

15. Vianello A, Arcaro G, Molena B, Turato C, Sukthi A, Guarnieri G,

et al. High-flow nasal cannula oxygen therapy to treat patients with

hypoxemic acute respiratory failure consequent to SARS-CoV-2 infec-

tion. Thorax 2020;75(11):998-1000.

16. Mellado-Artigas R, Ferreyro BL, Angriman F, Hernández-Sanz M,

Arruti E, Torres A, et al. High-flow nasal oxygen in patients with

COVID-19-associated acute respiratory failure. Crit Care 2021;25

(1):58.

17. Hess DR. Evidence-based respiratory care. Respir Care 2021 [Epub

ahead of print] .

18. Li J, Fink JB, MacLoughlin R, Dhand R. A narrative review on trans-

nasal pulmonary aerosol delivery. Crit Care 2020;24(1):506.

19. Fink JB, Ehrmann S, Li J, Dailey P, McKiernan P, Darquenne C, et al.

Reducing aerosol-related risk of transmission in the era of COVID-19:

an interim guidance endorsed by the International Society of Aerosols

in Medicine. J Aerosol Med Pulm Drug Deliv 2020;33(6):300-304.

EDITORIALS

1040 RESPIRATORY CARE � JUNE 2021 VOL 66 NO 6

http://dx.doi.org/10.1111/anae.15475

