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To date, the COVID-19 pandemic remains widespread 
globally, placing a heavy burden on healthcare systems 
around the world. High-flow nasal cannula (HFNC) 
improves oxygenation and reduces the need for endotra-
cheal intubation in comparison with standard oxygen 
therapy in patients with severe COVID-19 [1]. During 
HFNC treatment, the prone position is associated with 
a significant benefit on oxygenation, but the low com-
pliance of awake patients limits the clinical application 
of the prone position [2]. The lateral position may also 
be associated with beneficial effects of gas exchange, 
especially in unilateral lesions [3]. Although there are 
studies evaluating the efficacy of both prone and lateral 
positioning [4, 5], comparative studies on the efficacy of 
prone and lateral positions in HFNC patients with severe 
COVID-19 are rarely reported.

In this single-center prospective study, a total of 10 
severe COVID-19 patients were included in the treat-
ment center for severe COVID-19 patients in Heilongji-
ang Province of China. The severe COVID-19 patients 
in our study were those admitted to the ICU with PaO2/
FiO2 ≤ 300  mmHg. Patients in supine position (0.5  h), 
left lateral position (1.5 h), supine position (0.5 h), right 

lateral position (1.5 h), supine position (0.5 h) , and prone 
position (1.5 h) treatment sequence. Blood oxygen satu-
ration and respiratory rate were observed at each time 
point, and blood gas analysis was performed. (Fig. 1).

SAS v9.4 software was used for statistical analysis. 
Normally distributed quantitative data are described by 
the mean ± standard deviation (x ± s). The P values of 
pairwise comparisons were corrected by the Bonferroni 
method. The results showed that  PaO2/FiO2 and  PaO2 
improved in the left lateral, right lateral and prone posi-
tions compared with the supine position. There was no 
significant difference between the left and right lateral 
positions, and it was independent of dominant side decu-
bitus, but the improvement degree of  PaO2/FiO2 and 
 PaO2 was less than that of the prone position. There was 
no significant difference in oxygen saturation or respira-
tion rate among different decubitus positions.

In conclusion, in HFNC patients with severe COVID-
19, alternating left and right lateral positions improved 
oxygenation function. When the prone position is not 
tolerated for long periods of time, prone and lateral posi-
tion alternating can be used to improve oxygenation.
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Fig. 1 PaO2/FiO2 and  PaO2 improved in left lateral, right lateral, and prone position compared with supine position (+P < 0.05 vs supine 0.5 h, 
*P < 0.05 vs supine 2.5 h, #P < 0.05 vs supine 4.5), and the improvement degree of  PaO2/FiO2 and  PaO2 in left and right lateral position was less than 
that of prone position (&P < 0.05 vs supine prone 5 h, xP < 0.05 vs supine prone 6h) 
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