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Supplementary appendix

Description of Studies

We identified 551 references. After exclusion of duplicate or irrelevant references, 28 potential articles were reviewed in detail. Of these, 4 studies were published as conference abstracts 
 ADDIN EN.CITE 
(1-4)
 and a crossover trial 5()
 and a non-English article 
 ADDIN EN.CITE 
(6)
 were excluded. Additionally, we excluded a post-hoc subgroup analysis 
 ADDIN EN.CITE 
(7)
 of the FLORALI study 
 ADDIN EN.CITE 
(8)
 due to duplicated patients. We excluded a post-hoc subgroup analysis 9()
 of the GRRR-OH trial 
 ADDIN EN.CITE 
(10)
 due to the use of HFNC at clinician’s discretion without randomization. And the study by Parke et al comparing high flow oxygen therapy with face mask or nasal cannula 11()
. In addition, we excluded the study from Brainard et al due to high risks of bias of retrospectively registered 12()
. Although the patients in the phase II study OPERA study of HFNC did not have ARF based on baseline characteristics 
 ADDIN EN.CITE 
(13, 14)
, they were included in post-extubation comparisons. The 2 studies by Rittayamai et al 
 ADDIN EN.CITE 
(15)
 and Ansari et al 16()
, did not report data on treatment failure or intubation rate, however, they were included as they reported secondary outcomes of interest. The FLORALI study (8) included data comparing HFNC, COT, and NIV treatments, and contributed to both analyses of HFNC versus COT, and HFNC versus NIV. We included 18 randomized control trials in the present meta-analysis.

Secondary outcome

Respiratory Rate 

Seven trials reported the effect HFNC compared with COT on respiratory rate (RR).
 ADDIN EN.CITE 
(8, 15, 17-21)
 Compared with COT as a primary support strategy, HFNC in 3 trials (n=368)
 ADDIN EN.CITE 
(8, 15, 20)
 significantly reduced RR (MD -3.23; 95%CI -4.28 to -2.18; p<0.00001) in the first hour without heterogeneity (I2 = 0%). There were 6 trials (n=926) reporting similar RR in the later time point when HFNC was compared with COT except one trial.
 ADDIN EN.CITE 
(21)
 Compared to NIV, HFNC had no effect in reducing RR at the first hour (MD -1.21; 95%CI -4.63 to 2.22; p=0.49; I2=86%) (Fig. S3 & Tables S4). 

PaO2/FiO2 Ratio
Three trials
 ADDIN EN.CITE 
(21-23)
 showed no improvement of PaO2/FiO2 ratio at 24hours (MD 16.41; 95%CI -7.60 to 40.43; p=0.18) with HFNC vs. COT in patients after extubation amidst significant heterogeneity (p=0.0004; I2=87%). The sensitivity analysis showed that heterogeneity could be attributed to 1 trial.22()
 When this trial was excluded, HFNC significantly improved oxygenation at 24h (MD 26.05; 95%CI 10.89 to 41.21; p=0.0008) when compared with COT in patients after extubation with less heterogeneity (p=0.29; I2=12%). However, NIV significantly improved oxygenation when compared to HFNC except in one study24()
 (Fig. S4 & Table S5). 
Figure S1: Trials comparing HFNC versus NIV
Figure S2: Needing intubation of HFNC versus NIV in patients with P/F<200mmHg Figure S3: Respiratory rate (RR) (mean [SD] or median [IQR])) breaths/min
Figure S4: PaO2/FiO2 ratio of HFNC vs. COT in patients after extubation
Table S1: Characteristics of included studies
Table S2: Comfort/discomfort in patients received HFNC/COT/NIV

Table S3: Length of stay in ED/ICU/hospital (mean [SD] or median [IQR]))
Table S4: Respiratory rate (RR) (mean [SD] or median [IQR])) breaths/min 

Table S5: PaO2/FiO2 ratio (mean [SD] or median [IQR]) mmHg 
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