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This rapid review summarizes the available evidence on the effectiveness and safety of noninvasive 
respiratory support modalities in treating COVID-19 patients with acute hypoxemic respiratory failure. This 
may change as new evidence emerges.  

KEY FINDINGS 
 

Very low-quality evidence suggests lower mortality (five observational studies) but 
higher failure rate of respiratory support (two observational studies) in COVID-19 patients 
given high-flow nasal cannula (HFNC) oxygen compared with noninvasive ventilation 
(NIV) and conventional oxygenation therapy. Randomized controlled trials are urgently 
needed in this area. 

 

• Respiratory failure accounts for about half of deaths in patients with COVID-19 infection. 

• High-flow nasal cannula (HFNC) oxygen therapy reduces the need for escalating respiratory 

support and improves patient comfort compared with conventional oxygen therapy among those 

with acute respiratory failure. 

• Mortality was consistently lower in COVID-19 patients who received HFNC rather than NIV or 

conventional oxygen therapy (COT) across 5 very low-quality retrospective observational studies 

from China. 
• Several international guidelines recommend the use of HFNC oxygen therapy in COVID-19 

patients who develop acute hypoxemic respiratory failure. However, local guidelines from the 

Philippine Society for Microbiology and Infectious Diseases (PSMID) and the Philippine College 

of Chest Physicians (PCCP) recommend against HFNC due to risks of transmission and paucity 

of direct evidence for efficacy. 

• Additional infection control precautions, i.e. wearing a surgical mask over the cannula, and 

locating in a negative pressure room, are recommended whenever using HFNC or NIV. 

• There are at least two ongoing trials due to complete by the second quarter of 2021 comparing 

HFNC oxygenation with NIV or COT in COVID-19 patients. 
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RESULTS 
We found 6 observational studies of COVID-19 patients from China which reported the use of noninvasive 

respiratory support, treatment failure, and mortality (Liao 2020, Luo 2020, Wang K 2020, Wang Y 2020, 

Yang 2020, Zhou 2020) (Table 1). These studies provide at most low-quality evidence owing to their 
retrospective nature, small sample sizes, and significant confounding. Caution is needed in interpreting the 
results, and causality cannot be concluded. Randomized controlled trials (RCTs) are urgently needed in 
this area. 
 
Although failure of initial respiratory support was higher among patients on HFNC compared with NIV in 
two observational studies (Wang K 2020, Wang Y 2020), we cannot conclude about the superiority of HFNC 
or NIV because of methodological limitations and potentially unequal groups at baseline. Limited evidence 
for mortality come from 5 observational studies (Liao 2020, Luo 2020, Wang Y 2020, Yang 2020, Zhou 
2020). Characteristics of patients who received HFNC, NIV or COT were not explicitly described, and so 
we are unable to determine if both groups were comparable. Rates of death were consistently lower in 
patients given HFNC therapy compared with those on NIV or COT across all 5 studies. 
 
Table 1. Characteristics of studies included 

Study Design Location 
Population 

(n) 
Age Sex 

Any 
comorbidity 

(most common) 

Initial Respiratory 
Support (n) 

Outcomes 
of interest 
reported HFNC NIV COT 

Wang Y Case series 

Wuhan city, 
China 
(single 

center) 

COVID-19 
patients, 

severe and 
critically ill 
(n = 344) 

64 
years 
(IQR 

52-72) 

F: 
48% 

NR 

(Hypertension: 
41%) 

35 34 - 

Mortality 
Ventilatory 

support 
(noninvasive 
/ invasive) 

Wang K Case series 

Chonqing 

province, 
China 

(multicenter) 

2019-nCoV 

pneumonia 
with severe 

acute 
respiratory 

failure 
(n = 27) 

65 
years 
(SD 

56-75) 

 

F: 
59% 

NR 
(Hypertension: 

18%, Diabetes: 
18%, Chronic 
heart disease: 

18%) 

17 9 - 

Rescue 
therapy 

(NIV, 
intubation) 
HFNC 
success 

Liao Case series 

Sichuan 
province, 

China 

(multicenter) 

COVID-19 
confirmed 

patients, 
severe 

(n = 81a) 

50 
years 
(IQR 

39-65) 

F: 
37% 

53.1% 
(Diabetes: 22%) 

31 22 79 

Clinical 

recovery 
Mortality 

Luo Case series 

Wuhan city, 

China 
(single 
center) 

COVID-19 
patients 

(n = 403) 

56 

years 
(IQR 

39-68) 

F: 
52% 

43.4% 
(Hypertension: 

28%) 

106 56 - Mortality 

Yang Case series 

Wuhan city, 
China 
(single 
center) 

SARS-CoV-2 
pneumonia, 
critically ill 

(n = 52) 

59 
years 
(SD 

13.3) 

F: 
33% 

40% 
(Diabetes: 17%) 

33 29 - Mortality 

Zhou Case series 

Wuhan city, 
China 
(single 
center) 

COVID-19 
confirmed 
patients 
(n = 191) 

56 
years 
(IQR 

46-67) 

F: 
38% 

48% 

(Hypertension: 
30%) 

41 26 - Mortality 

a 30 patients (37%) developed acute respiratory distress syndrome (ARDS) 
Legend: F: female, IQR: interquartile range for age in median, NR: not reported, SD: standard deviation for age 
in mean 

 
We found no studies reporting on the risk of transmission of the SARS-CoV-2 infection to health care 
workers or other patients from, nor development of nosocomial pneumonia in COVID-19 patients on HFNC 
oxygen. 
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There are at least two ongoing trials (one RCT in the United Kingdom, one prospective cohort in China) 
comparing HFNC oxygenation with NIV or COT in COVID-19 patients (Appendix A). 

CONCLUSIONS 
 
Very low-quality evidence suggests reduced mortality (5 retrospective studies) but higher failure rates of 
initial respiratory support (2 retrospective studies) in COVID-19 patients given HFNC oxygenation 
compared with NIV and COT. Further studies, RCTs in particular, are urgently needed in this area. 
 
Guidelines recommend added infection control precautions, i.e. wearing a surgical mask over the cannula, 
and admitting the patient in a negative pressure room, whenever using HFNC or NIV due to increased risk 
of aerosolization.   
 

Declaration of Conflicts of Interest 
 
We have no relevant conflicts to disclose. 

REFERENCES 
 
Associazione Italiana Pneumologi Ospedelieri - Italian Thoracic Society. Managing Respiratory care of 
patients with COVID-19. 2020 March 8. Available from: 
https://ers.app.box.com/s/j09ysr2kdhmkcu1ulm8y8dxnosm6yi0h. [Accessed on April 22, 2020] 
 
Australian and New Zealand Intensive Care Society. COVID-19 Guidelines, Version 1. 2020 March 16. 
Available from: https://www.anzics.com.au/wp-content/uploads/2020/03/ANZICS-COVID-19-Guidelines-
Version-1.pdf. [Accessed on April 22, 2020]. 
 
European Society of Intensive Care Medicine & Society of Critical Care Medicine. Surviving Sepsis 
Campaign: Guidelines on the Management of Critically Ill Adults with Coronavirus Disease 2019 (COVID-
19). 2020. Available from: https://www.esicm.org/wp-content/uploads/2020/03/SSC-COVID19-
GUIDELINES.pdf. [Accessed on April 22, 2020] 
 
Frat JP, Thille AW, Mercat A, Girault C, Ragot S, Perbet S, Prat G, Noulain T, Morewiec E, Cottereau A, 
Devaguet J, Nseir S, Razazi K, Mira JP, Argaud L, Chakarian JC, Ricard JD, Wittebole X, Chevalier S, 
Herbland A, Fartoukh M, Constantin JM, Tonnelier JM, Pierrot M, Mathonnet A, Beduneau G, Deletage-
Metreau C, Rochard JC, Brochard L, Robert R. FLORALI Study Group. High-flow oxygen through nasal 
cannula in acute hypoxemic respiratory failure. New England Journal of Medicine. 2015 2015 Jun 4. 
372(23):2185-9. 
 
Huang, C., Lan, H., Li, C., Lee, T., Chen, W., Lei, W., Hsieh, P., Yang, M., Chou, C., Wu, H. and Syue, Y., 
2019. Use High-Flow Nasal Cannula for Acute Respiratory Failure Patients in the Emergency 
Department: A Meta-Analysis Study. Emergency Medicine International, 2019, pp.1-10. 
https://doi.org/10.1155/2019/2130935 
 
Irish Thoracic Society & Irish Respiratory Society. Respiratory Management of Patients with COVID-19 
Algorithm Version 1. 2020 March 27. Available from: https://irishthoracicsociety.com/wp-
content/uploads/2020/03/COVID-Respiratory-Management-Guideline09.04.20.pdf. [Accessed on April 22, 
2020]. 
 
Liao X, Chen H, Wang B et al. Critical Care for Severe COVID-19: A Population-based Study from a 
Province with Low Case-fatality Rate in China. medRxiv 2020.03.22.20041277. 
https://doi.org/10.1101/2020.03.22.20041277 
 
Luo X, Xia H, Yang W et al. Characteristics of patients with COVID-19 during epidemic ongoing outbreak 
in Wuhan, China. medRxiv 2020.03.19.20033175. https://doi.org/10.1101/2020.03.19.20033175 

https://ers.app.box.com/s/j09ysr2kdhmkcu1ulm8y8dxnosm6yi0h
https://www.anzics.com.au/wp-content/uploads/2020/03/ANZICS-COVID-19-Guidelines-Version-1.pdf
https://www.anzics.com.au/wp-content/uploads/2020/03/ANZICS-COVID-19-Guidelines-Version-1.pdf
https://www.esicm.org/wp-content/uploads/2020/03/SSC-COVID19-GUIDELINES.pdf
https://www.esicm.org/wp-content/uploads/2020/03/SSC-COVID19-GUIDELINES.pdf
https://doi.org/10.1155/2019/2130935
https://irishthoracicsociety.com/wp-content/uploads/2020/03/COVID-Respiratory-Management-Guideline09.04.20.pdf
https://irishthoracicsociety.com/wp-content/uploads/2020/03/COVID-Respiratory-Management-Guideline09.04.20.pdf
https://doi.org/10.1101/2020.03.22.20041277
https://doi.org/10.1101/2020.03.19.20033175


Is high-flow nasal cannula oxygenation more effective than noninvasive ventilation or conventional 

oxygen therapy in treating acute hypoxemic respiratory failure in COVID-19 patients? 
Last updated: 26 April 2020 

Version 1 

 Page 4 

 
National Health Service. Guidance for the role and use of non-invasive ventilator support in adult patients 
with COVID-19 (confirmed or suspected) Version 3. 2020 April 6. Available from: 
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/03/specialty-guide-NIV-
respiratory-support-and-coronavirus-v3.pdf. [Accessed on April 22, 2020]. 
 
Ni YN, Luo J, Yu H, Liu D, Liang BM, Liang ZA. The effect of high-flow nasal cannula in reducing the 
mortality and the rate of endotracheal intubation when used before mechanical ventilation compared with 
conventional oxygen therapy and noninvasive positive pressure ventilation. A systematic review and 
meta-analysis. American Journal on Emergency Medicine. 2018 Feb;36(2):226-233. 
 
Nishimura M. High-Flow Nasal Cannula Oxygen Therapy in Adults: Physiological Benefits, Indication, 
Clinical Benefits, and Adverse Effects. Respiratory Care Apr 2016, 61 (4) 529-541. 
https://www.doi.org/10.4187/respcare.04577 
 
Philippine Society for Microbiology and Infectious Diseases. Interim Guidelines on the Clinical 
Management of Adult Patients with Suspected or Confirmed COVID-19 Infection, Version 2.0. 2020 
March 26. 
 
Philippine College of Chest Physicians. Algorithm on the Respiratory Management of Critically Ill with 
Suspected and/or Confirmed COVID 19. 2020 March 28. 
 
Ou X, Hua Y, Liu J, Gong C, Zhao W. Effect of high-flow nasal cannula oxygen therapy in adults with 
acute hypoxemic respiratory failure: a meta-analysis of randomized controlled trials. Canadian Medical 
Association Journal. 2017 Feb 21;189(7):E260-E267. 
 
Ruan, Q., Yang, K., Wang, W. et al. Clinical predictors of mortality due to COVID-19 based on an analysis 
of data of 150 patients from Wuhan, China. Intensive Care Med (2020). https://doi.org/10.1007/s00134-
020-05991-x 
 
Rochwerg B, Granton D, Wnag DX, Helviz Y, Einav S, Frat JP, Mekontso-Dessap A, Schreiber A, 
Azoulav E, Mercat A, Demoule A, Lemiale V, Pesenti A, Riviello ED, Mauri T, Mancebo J, Brochard L, 
Burns K. High flow nasal cannula compared with conventional oxygen therapy for acute hypoxemic 
respiratory failure: a systematic review and meta-analysis. Intensive Care Medicine. 2019 May;45(5):563-
572. 
 
Wang, K., Zhao, W., Li, J. et al. The experience of high-flow nasal cannula in hospitalized patients with 
2019 novel coronavirus-infected pneumonia in two hospitals of Chongqing, China. Ann. Intensive Care 
10, 37 (2020). https://doi.org/10.1186/s13613-020-00653-z 
 
Wang Y, Lu X, Chen H, et al. Clinical Course and Outcomes of 344 Intensive Care Patients with COVID-
19 [published online ahead of print, 2020 Apr 8]. Am J Respir Crit Care Med. 2020;10.1164/rccm.202003-
0736LE. doi:10.1164/rccm.202003-0736LE 
Yang X, Yu Y, Xu J, et al. Clinical course and outcomes of critically ill patients with SARS-CoV-2 
pneumonia in Wuhan, China: a single-centered, retrospective, observational study [published online 
ahead of print, 2020 Feb 24] [published correction appears in Lancet Respir Med. 2020 Apr;8(4):e26]. 
Lancet Respir Med. 2020;. doi:10.1016/S2213-2600(20)30079-5 
 
World Health Organization (A). Pneumonia of unknown cause - China. 2020 January 5. Available from 
https://www.who.int/csr/don/05-january-2020-pneumonia-of-unkown-cause-china/en/ [Accessed 25 April 
2020] 
 
World Health Organization (B). Clinical Management of Severe Acute Respiratory Infection (SARI) when 
COVID-19 disease is suspected: Interim Guidance, Version 1.2. 2020 March 13. Available from: 
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-
novel-coronavirus-(ncov)-infection-is-suspected. [Accessed on April 22, 2020]. 

https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/03/specialty-guide-NIV-respiratory-support-and-coronavirus-v3.pdf
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/03/specialty-guide-NIV-respiratory-support-and-coronavirus-v3.pdf
https://www.doi.org/10.4187/respcare.04577
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected


Is high-flow nasal cannula oxygenation more effective than noninvasive ventilation or conventional 

oxygen therapy in treating acute hypoxemic respiratory failure in COVID-19 patients? 
Last updated: 26 April 2020 

Version 1 

 Page 5 

 
Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirus Disease 2019 
(COVID-19) Outbreak in China: Summary of a Report of 72 314 Cases From the Chinese Center for 
Disease Control and Prevention. JAMA. 2020;323(13):1239–1242. doi:10.1001/jama.2020.2648 
 
Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of adult inpatients with COVID-19 
in Wuhan, China: a retrospective cohort study [published correction appears in Lancet. 2020 Mar 
28;395(10229):1038] [published correction appears in Lancet. 2020 Mar 28;395(10229):1038]. Lancet. 
2020;395(10229):1054–1062. doi:10.1016/S0140-6736(20)30566-3 
 



Is high-flow nasal cannula oxygenation more effective than noninvasive ventilation or conventional 

oxygen therapy in treating acute hypoxemic respiratory failure in COVID-19 patients? 
Last updated: 26 April 2020 

Version 1 

 Page 6 

APPENDIX A 
Ongoing Clinical Trials 

 

Study 
Population / 

Setting 
Intervention Outcomes Status 

In adult patients with 
known or suspected 
COVID-19, does the 
use of Continuous 
Positive Airway 
Pressure (CPAP) or 
high-flow nasal 
oxygen (HFNO), 
compared with 
standard care 
reduce mortality or 
need for tracheal 
intubation?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
 
ISRCTN16912075 
 
Adaptive pragmatic 
open-label 
multicenter RCT 
 

Known or suspected 
SARS-CoV-2 
infection with 
respiratory failure 
 
United Kingdom 

Arm 1: Continuous 
positive airway 
pressure (CPAP), 
administered 
according to local 
protocol/guidelines. 
Administration will 
be left to clinical 
discretion. 
 
Arm 2: High flow 
nasal oxygen 
(HFNO) will be 
administered 
according to local 
protocol/guidelines. 
Administration will 
be left to clinical 
discretion. 
 
Arm 3: Standard 
care. Standard 
oxygen therapy 
according to local 
protocol/guidelines. 
 

Composite outcome 
comprising tracheal 
intubation or 
mortality within 30 
days 
 
Secondary: 
1. Intubation rate 
2. Time to intubation 
3. Time to death 
(mortality), obtained 
from hospital record 
or other source 
4. Mortality in critical 
care (level 2/3) 
5. Mortality during 
hospital stay 
6. Mortality at 30 
days, obtained from 
hospital record or 
other source 
7. Length of stay in 
critical care (level 
2/3) 
8. Length of stay in 
hospital 
 

Recruiting 
 
Trial end date: May 
5, 2021 

Sequential Oxygen 
Therapy Strategy for 
Patients With 
COVID-19 
 
NCT04312100 
 
Prospective cohort 
 

COVID-19 
diagnosed by RT-
PCR 
Ages 18-75 years 
 
Zhengzhou, Henan, 
China 

Mild cases with 
conventional oxygen 
therapy 
Moderate/Severe 
cases with nasal 
high flow oxygen 
inhalation 
Moderate/Severe 
cases with non-
invasive positive 
pressure ventilation 

Incidence of 
respiratory failure 
28-day mortality rate 

Recruiting 
 
Estimated 
completion date: 
February 2021 

 

 

 


