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[bookmark: _Toc97628381]Table S1. Ineligible studies and the reasons for exclusion
	Reasons for exclusion
	Studies

	Studies included subjects who did not receive HFNC (7 studies)
	Gianstefani/2021 [1]; Mukhtar/2021 [2]; Suliman/2021 [3]; Zaboli/2021 [4]; Cattazzo/2022 [5]; Gianstefani/2021 [6]; Prower/2021 [7]

	Studies did not report information on the sensitivity or specificity to construct a 2×2 contingency table (15 studies)
	Bonnet/2021 [8]; Kim/2020 [9]; Celejewska-Wójcik/2021 [10]; Mellado-Artigas/2021 [11]; Xia/2020 [12]; Zemach/2019 [13]; Varipapa/2021 [14]; Alshahrani/2021 [15]; Chavarria/2021 [16]; Kerai/2022 [17]; Molini/2022 [18]; Myers/2022 [19]; Panadero/2020 [20]; Patel/2021 [21]; Takeshita/2022 [22]

	Studies included subjects who received HFNC after extubation (2 studies)
	Helviz/2020 [23]; Liu/2021 [24]; 

	Studies included subjects who received both HFNC and NIV (4 studies)
	Liu/2021 [25]; Lemiale/2021 [26]; Colaianni-Alfonso/2021 [27]; 
Lun/2022 [28]

	The study excluded those patients who were intubated after HFNC failure (no the first attempt to wean from HFNC) 
	Rodriguez/2019 [29]

	The study had a sample size of less than 30
	Artacho Ruiz/2021 [30];

	Studies identified the cutoff value without using the largest Youden index method (2 studies)
	Roca/2019 [31]; Valencia/2021 [32]

	Conference abstract without a full text (13 studies)
	Kumar/2021 [33]; Carroll/2021 [34]; Cable/2020 [35]; Cysneiros/2020 [36]; D'Espiney/2020 [37]; Reyes/2019 [38]; Nguyen/2021 [39]; Patel/2021 [40]; Bruna/2021 [41]; Butler/2021 [42]; Ghabbara/2021 [43]; Gupta/2021 [44]; Patil/2021 [45]
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[bookmark: _Toc97628382]Table S2. Detailed diagnostic accuracy of the ROX index in each included study
	Study No.
	Author/year
	Measurement time point included for analysis
	AUROC with 95% CI
	Cutoff value
	Sensitivity (%)
	Specificity (%)
	True positive
	False positive
	False negative
	True negative

	1
	Blez/2020
	0.5 h after HFNC initiation
	0.78 (0.58 - 0.95)*
	3.8
	64.2
	87.5
	9
	2
	5
	14

	2
	Calligaro/2020
	6 h after HFNC initiation
	0.75
	2.7
	68 
	77 
	93
	36
	44
	120

	3
	Chandel/2021
	6 h after HFNC initiation
	0.72 (0.65 - 0.79)*
	NR
	65
	75
	107
	27
	57
	81

	
	
	12 h after HFNC initiation
	0.78 (0.72 - 0.84)
	4.57
	72.4
	75.9
	119
	26
	45
	82

	4
	Duan/2021
	4 h after HFNC initiation
	0.73 (0.57 - 0.86)
	6.25
	63
	86
	23
	4
	14
	25

	
	
	12 h after HFNC initiation
	0.75 (0.60 - 0.86)
	5.49
	55
	100
	20
	0
	17
	29

	5
	Daniel/2021
	12 h after HFNC initiation
	0.76 (0.62 - 0.9)
	3.3
	95
	58
	74
	8
	5
	11

	6
	Ferrer/2021
	6 h after HFNC initiation
	0.83 (0.71- 0.95)
	5.25
	96
	64
	36
	17
	2
	30

	
	
	12 h after HFNC initiation
	0.88 (0.77 - 0.99)
	5.27
	93
	71
	35
	14
	3
	33

	7
	Goh/2020
	10 h after HFNC initiation
	0.723 (0.605 - 0.840)
	5.8
	78.26
	58.62
	43
	19
	11
	26

	8
	Hu/2020
	6 h after HFNC initiation
	0.798 (0.703 - 0.893)
	5.55
	61.1
	84.6%
	40
	6
	25
	34

	9
	Panadero/2020
	2-6 h after HFNC initiation
	0.712
	4.94
	52.6
	85.7
	10
	3
	9
	18

	10
	Roca/2016
	12 h after HFNC initiation
	0.74 (0.64 – 0.84)
	4.88
	70.1
	72.4
	79
	12
	34
	32

	11
	Vega/2022
	6 h after HFNC initiation
	0.64 (0.51 - 0.78)
	5.8
	41
	90
	35
	3
	50
	32

	
	
	12 h after HFNC initiation
	0.78 (0.67 - 0.89)
	5.99
	62
	96
	53
	1
	32
	34

	12
	Xu/2020
	4 h after HFNC initiation
	0.779 (0.73–0.83)
	5.31
	66.1
	77.6
	117
	33
	60
	114

	13
	Zucman/2020
	Within 4 h after HFNC initiation
	0.75 (0.6 - 0.9)
	5.37
	81
	66
	17
	14
	4
	27


* Studies just reported the AUROC value of the ROX index without the sensitivity and specificity. Thus, we return to the original receiver operating characteristic curve in their article to identify the optimal cutoff point and estimate its corresponding sensitivity and specificity.
HFNC high-flow nasal cannula; AUROC area under the receiver operating characteristic curve; CI confidential interval; NR no record.
[bookmark: _Toc97628383]Table S3. Definition of HFNC failure in each included study
	Study No.
	Author / year
	Definition of HFNC failure
	The criteria for diagnosing AHRF or indicating HFNC application
	Time points to measure the ROX index

	1
	Blez/2020
	The need for invasive MV within 7 days of HFNC onset
	An oxygen requirement above 6 L/min with a respiratory rate > 20/min, and/or a rapid worsening of the clinical status despite conventional oxygen therapy (+4L/min O2 and/or +10/min RR over the last 6 hours)
	0.5, 2, and 6 hours after HFNC initiation

	2
	Calligaro/2020
	The need for intubation or death whilst on HFNC
	A RR ≥ 30 breaths per minute with oxygen saturations ≤ 92% despite oxygen at 15 L/min via reservoir bag, and/or PaO2/FiO2 ratio < 150
	6 hours after HFNC initiation

	3
	Chandel/2021
	The need for intubation and MV
	No record
	2, 6, and 12 hours after HFNC initiation

	4
	Duan/2021
	The requirement of NIV or intubation until discharge or death in the hospital
	No record
	1, 2, 4, 8, 12, and 24 hours after HFNC initiation

	5
	Daniel/2021
	The need for intubation and invasive mechanical ventilation
	Signs of respiratory distress or refractory hypoxemia in a low-flow system, with PaO2 < 60 mm Hg and PaO2/FiO2 < 200
	2, 6, 12, 18, and 24 hours after HFNC initiation

	6
	Ferrer/2021
	Respiratory support upgraded to mechanical ventilation (non-invasive or invasive) or death
	At least one of the three following criteria in patients on conventional oxygen therapy: severe dyspnea with signs of more labored breathing and use of accessory respiratory muscles, RR ≥ 30 breaths per minute, and PaO2/FiO2 < 200 mm Hg
	1, 6, 12, and 24 hours after HFNC initiation

	7
	Goh/2020
	The need for intubation and MV until death or discharge from hospital
	A respiratory rate > 25 breaths/min and a PaO2/FiO2 ratio of < 300 mmHg on an oxygen device delivering 10 ≥ L/min, in the absence of chronic respiratory failure
	1, 2, 4, 6, 8, 10, 12, 18, 24 and 48 hours after HFNC initiation

	8
	Hu/2020
	The need for NIV or invasive MV and/or death while on HFNC support
	Patients with SpO2 ≤ 92% and/or RR ≥ 25 times/min under nasal tube oxygen inhalation 10L/min or mask oxygen supply
	2, 6, 12, and 24 hours after HFNC initiation

	9
	Panadero/2020
	The need for intubation and MV within 30 days
	A PaO2/FiO2 <200mmHg or SpO2/FiO2 ratio <240, and treated with high-flow oxygen therapy through nasal cannula
	2 – 6 hours after HFNC initiation

	10
	Roca/2016
	The need for invasive MV until death or hospital discharge
	A SpO2 ≤ 92% and an RR ≥ 25 breaths per min while receiving standard oxygen administered through a face mask at 10 L or more
	2, 6, 12, 18, and 24 hours after HFNC initiation

	11
	Vega/2022
	Escalation to invasive MV or death
	No record
	2, 6, 12, and 24 hours after HFNC initiation

	12
	Xu/2020
	The need for non-invasive or invasive MV within 7 days of HFNC initiation
	A SpO2 of ≤ 90% or a RR >30 breaths per min despite conventional oxygen therapy with oxygen flow higher than 10 L/min or showed persistent signs of respiratory distress
	Within 4 hours after HFNC initiation

	13
	Zucman/2020
	The need for intubation or death within 4 days of HFNC onset
	No record
	Within 4 hours after HFNC initiation


[bookmark: _GoBack]HFNC high-flow nasal cannula; MV mechanical ventilation; NIV non-invasive ventilation; AHRF acute hypoxemic respiratory failure; RR respiratory rate.












[bookmark: _Toc97628384]Figure S1. Bayes nomogram of the ROX index for the prediction of HFNC success
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[bookmark: _Toc97628385]Figure S2. Assessment of publication bias
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[bookmark: _Toc97628386]Figure S3. Forest plot of sensitivity and specificity of the ROX index measured within 6 hours after HFNC initiation for the prediction of HFNC success
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[bookmark: _Toc97628387]Figure S4. HSROC of the ROX index measured within 6 hours after HFNC initiation for the prediction of HFNC success
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The area under the hierarchical summary receiver operating curve was 0.80 (95% CI: 0.76 to 0.83). The size of the circles indicates the weight of each individual study.
[bookmark: _Toc97628388]Figure S5. Forest plot of sensitivity and specificity of the ROX index measured during 6-12 hours after HFNC initiation for the prediction of HFNC success
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[bookmark: _Toc97628389]Figure S6. HSROC of the ROX index measured during 6-12 hours after HFNC initiation for the prediction of HFNC success
[image: ]
The area under the hierarchical summary receiver operating curve was 0.84 (95% CI: 0.81 to 0.87). The size of the circles indicates the weight of each individual study.



[bookmark: _Toc97628390]Figure S7. Forest plot of sensitivity and specificity of the ROX index for the prediction of HFNC success in COVID-19 patients
[image: ]













[bookmark: _Toc97628391]Figure S8. HSROC of the ROX index for the prediction of HFNC success in COVID-19 patients
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The area under the hierarchical summary receiver operating curve was 0.79 (95% CI: 0.75 to 0.82). The size of the circles indicates the weight of each individual study.
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