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Introduction

Background

Continuous positive airway pressure (CPAP) and high-flow nasal 
oxygen (HFNO) have been recommended modalities for manag-
ing acute hypoxemic respiratory failure in COVID-19 patients. 
However, their effectiveness and safety remain unknown.

Objectives

Determine the effectiveness of CPAP or HFNO, compared 
with conventional oxygen therapy, in patients hospital-
ized with acute hypoxemic respiratory failure secondary to 
COVID-19.

Methods

Design and setting

A parallel group, adaptive, open-label, randomized clini-
cal trial conducted in 48 acute care hospitals in the United 
Kingdom and Jersey.

Subjects

Hospitalized adults with known or suspected COVID-19-re-
lated acute hypoxemic respiratory failure (defined as having 
an oxygen saturation of ≤ 94% despite receiving a fraction of 
inspired oxygen of at least 0.40).

Intervention

CPAP or HFNO.

Comparison

Conventional oxygen therapy.

Outcomes

The primary outcome was a composite of tracheal intubation 
or mortality within 30 days of randomization. Secondary 
outcomes included tracheal intubation within 30 days, mor-
tality within 30 days, time to tracheal intubation, duration of 
invasive mechanical ventilation, time to death, in-intensive 
care unit (ICU) mortality, in-hospital mortality, ICU admis-
sion, ICU length of stay, and hospital length of stay.
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Main results

Of the 1278 participants randomized for the study, 1273 
(CPAP 380, HFNO 418, control 475) were included, with 
primary outcome data available for 1260 (CPAP 377, HFNO 
415, conventional oxygen 468).

For the primary outcome, CPAP demonstrated a sta-
tistically significant reduction in the composite outcome 
of tracheal intubation or mortality within 30 days (36.3% 
vs. 44.4%; − 8 [95% CI − 15 to − 1%], P = 0.03), whereas 
HFNO did not (44.3% vs. 45.1%; − 1% [95% CI − 8 to 6%], 
P = 0.83).

The secondary outcomes for the individual components 
of the primary outcome for the CPAP and HFNO interven-
tion arms are presented in Tables 1 and 2, respectively.

Appraisal

Strengths

• Pragmatic trial
• Low number of patients lost to follow-up
• Inverse probability weighting as secondary exploratory 

analysis used to correct for potential bias occurring from 
treatment group crossover

Limitations

• Open-label
• Escalation to tracheal intubation was not standardized
• Time to tracheal intubation was longest in the CPAP arm, 

which may reflect a desire to delay tracheal intubation, 
potentially influencing outcomes

• 17.1% of participants experienced crossover between 
treatment groups

• Early study termination prior to reaching the planned 
sample size

• Trial may have been underpowered to compare CPAP and 
HFNO, and detect clinically important benefits of HFNO

Context

A systematic review and meta-analysis studying noninvasive 
oxygenation strategies in all cause hypoxemic respiratory 
failure identified a significant reduction in mortality and 
intubation with noninvasive positive pressure ventilation, 
as well as a significant reduction in intubation, but not mor-
tality, with HFNO [1].

The HiFLo-Covid trial demonstrated a significant reduc-
tion in intubation and time to clinical recovery within 
28 days with HFNO, relative to conventional oxygen ther-
apy, in severe COVID-19 [2].

The HENIVOT trial found no statistically significant dif-
ference between helmet noninvasive ventilation and HFNO 
in the number of days free of respiratory support within 
28 days in COVID-19-associated hypoxemia [3].

Local critical care physicians support considering the use 
of early CPAP in COVID-19-associated acute hypoxemic 
respiratory failure.

Bottom line

The RECOVERY-RS randomized trial identified a significant 
reduction for the composite outcome of tracheal intubation or 
mortality within 30 days when using CPAP in COVID-19-as-
sociated acute hypoxemic respiratory failure. The reduction 
in the primary outcome is primarily driven by the decreased 
tracheal intubation rates. Despite this benefit, the increased 
prevalence of adverse events with CPAP must be noted. In 
contrast, no significant benefit was seen with HFNO.

Table 1  Secondary outcomes for the individual components of the 
primary outcome comparing continuous positive airway pressure and 
conventional oxygen therapy

Outcome CPAP (%) Conven-
tional Oxy-
gen (%)

Difference (95% 
CI)

P value

Tracheal 
intuba-
tion 
within 
30 days

33.4 41.3 − 8 (− 15 to − 1) 0.03

Mortality 
within 
30 days

16.7 19.2 − 3 (− 8 to 3) 0.37

Table 2  Secondary outcomes for the individual components of the 
primary outcome comparing high-flow nasal oxygen and conven-
tional oxygen therapy

Outcome HFNO (%) Conven-
tional Oxy-
gen (%)

Difference (95% 
CI)

P value

Tracheal 
intuba-
tion 
within 
30 days

41.0 41.6 − 1 (− 8 to 6) 0.86

Mortality 
within 
30 days

18.8 20.0 − 1 (− 7 to 4) 0.66
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Based on the available evidence, we recommend consid-
ering CPAP early when managing COVID-19-associated 
acute hypoxemic respiratory failure [4]. HFNO can also be 
considered based on individual patient factors and location 
[4].
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