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Table 1S. Main RCTs comparing different non-invasive respiratory support techniques in CPE (chronological order of publication)
	Author, year, N centers
	N Patients
	Techniques
	Interface
	Outcomes

	Mehta, 19971, 1 ED
	N=27, CPE
	CPAP (N=13) vs. BiPAP (N=14)

	Nasal mask
	Clinical improvement at 30 mins: significant RR decrease with CPAP vs. significant pH, RR, HR, PaCO2, and BP improvement with BiPAP; Incidence of AMI: CPAP 31% vs. BiPAP 71% (p=0.06).

	Bellone, 20042, 1 ED
	N=46, CPE
	CPAP (N=22) vs. BiPAP (N=24)
	Facemask
	Incidence of AMI: CPAP 13.6% vs. BiPAP 8.3% (p>0.05); EI: CPAP 4.5% vs. BiPAP 8.3% (p>0.05).

	Crane, 20043, 1 ED
	N=60, CPE with acidosis (pH<7.35)
	COT (N=20) vs. CPAP (N=20) vs. BiPAP (N=20)
	Facemask
	Treatment success: COT 15% vs. CPAP 35% vs. BiPAP 45% (p=0.116); Hospital survival: COT 70% vs. CPAP 100% vs. BiPAP 75% (p=0.029).

	Park4, 2004, 1 ED
	N=80, CPE
	COT (N=26) vs. CPAP (N=27) vs. BiPAP (N=27)
	Facemask
	EI rate at 24 hours: COT 42% vs. CPAP 7% vs. BiPAP 7% (p=0.001); hospital mortality: COT 23% vs. CPAP 4% vs. BiPAP 7% (p=0.061).

	Bellone, 20055, 1 ED
	N=36, CPE
	CPAP (N=18) vs. BiPAP (N=18)
	Facemask
	Resolution time: CPAP 29±18 vs. BiPAP 30±16 (p=0.87); EI: CPAP 5.5% vs. BiPAP 11.1% (p=0.50); in-hospital mortality: CPAP 5.5% vs. BiPAP 0% (p=0.50).

	Ferrari, 20076, 1 ED
	N=52, CPE
	CPAP (N=27) vs. BiPAP (N=25)
	Facemask
	Incidence of AMI: CPAP 26.9% vs. BiPAP 16% (p=0.244); EI: CPAP 0% vs. BiPAP 4% (p=0.481); in-hospital death: CPAP 7.4% vs. BiPAP 12% (p=0.662).

	Moritz, 20077, 3 EDs
	N=109, CPE
	CPAP (N=59) vs. BiPAP (N=50)
	Facemask
	EI, death, or AMI (combined): CPAP 5% vs. BiPAP 12% (OR 0.4, CI 95% 0.0-1.9).

	Gray, 20088, 26 EDs
	N=1156, CPE with acidosis (pH<7.35)
	COT (N=367) vs. CPAP (N=346) vs. BiPAP (N=356)
	Facemask
	7-days mortality: COT 9.8% vs. NIV (CPAP or BiPAP) 9.5% (p=0.87); mortality or EI (combined) within 7 days: CPAP 11.7% vs. BiPAP 11.1% (p=0.81).

	Ferrari, 20109, 3 EDs
	N=80, CPE
	CPAP (N=40) vs. BiPAP (N=40)
	Facemask
	EI: CPAP 0% vs. 7.5% (p=0.241); in-hospital mortality: CPAP 5% vs. BiPAP 17.5% (p=0.154).

	Liesching, 201410, 1 ED
	N=27, CPE
	CPAP (N=14) vs. BiPAP (N=13)
	Oronasal mask
	Incidence of AMI: CPAP 0% vs. BiPAP 7.7% (p=0.97); ICU admission: CPAP 92% vs. BiPAP 38% (p<0.05); hospital mortality: CPAP 14.3 % vs. BiPAP 7.7% (p=0.084); clinical improvement: lower dyspnoea score and higher PaO2/FiO2 after 30 minutes in BiPAP vs. CPAP (p<0.05).

	Osman, 202111, 1 ED
	N=188, CPE
	HFNT (N=94) vs. CPAP (N=94)
	Helmet
	Mean RR change at 1h: HFNT -9 vs CPAP -12 (p<0.001); Mean HR change at 1h: HFNT -15 vs CPAP -20 (p=0.042); Mean PaO2/FiO2 change at 1h: HFNT 120 vs CPAP 149 (p=0.003); median HACOR score change: HFNT 4[-2; 9] vs CPAP 6[0; -12] (p<0.001); median dyspnea scale: HFNT -3.5[-1; -6] vs CPAP -4 [-1;-7] (p 0.003).

	Marjanovic12, 2024, 3 EDs
	N=60, CPE
	HFNT (N=30) vs. BiPAP (N=30)
	Unspecified
	Median RR change at 60 min: HFNT −10 [−12; −8] breaths/min vs. BiPAP −7 [−11; −5] breaths/min (p=0.052); median SpO2 change at 60 min: HFNT 2 [0; 5] vs. BiPAP 2 [-1; 5] (p=0.60); dyspnea level and patient discomfort: no difference between the 2 groups.

	RENOVATE Investigators and the BRICNet Authors13, 2024, 33 centers (EDs, medical wards or ICUs)
	N=272, CPE subgroup
	HFNT (N=136) vs. BiPAP (N=136)
	Facemask
	Death or intubation (combined) within 7 days: HFNT 10.3% vs. BiPAP 21.3% (OR 0.97, 95% CI 0.73-1.2; noninferiority posterior probability 0.997).


List of abbreviations: AMI: acute myocardial infarction; BiPAP: bilevel positive airway pressure; BP: blood pressure; CPAP: continuous positive airway pressure; COT: Conventional oxygen therapy; CPE: cardiogenic pulmonary edema; ED: emergency departments; EI: endotracheal intubation; FiO2: inspired fraction of oxygen; HFNT: high flow nasal therapy; HR: heart rate; ICU: intensive care unit; PaCO2: partial pressure of carbon dioxide; PaO2: partial pressure of oxygen; RR: respiratory rate.

Table 2S. Main RCTs comparing different NRS techniques and interfaces in AHRF (chronological order of publication)
	Author, year, N centers
	N Patients
	NRS techniques
	Interface
	Outcomes

	Frat14, 2015, 23 ICUs
	N=310, AHRF PaO2/FiO2 ≤300 and PaCO2 ≤ 45 
	COT (N=94) vs. HFNT (N=106) vs. BiPAP (N=110)
	Facemask
	EI rate at 28 days: COT 47% vs. HFNT 38% vs. BiPAP 50% (p=0.18 for all the comparisons; OR 1.65, CI 95% 0.96-2.84 for BiPAP vs. HFNT); 
EI rate at 28 days (PaO2/FiO2 ≤200): COT 53 % vs. HFNT 35% vs. BiPAP 58% (p=0.009 for all the comparisons; OR 2.57, CI 95% 1.37-4.84 for BiPAP vs. HFNO); ICU mortality: COT 19% vs. HFNT 11% vs. BiPAP 25% (p=0.047 for all the comparisons; OR 2.55, CI 95% 1.21-5.35 for BiPAP vs. HFNT); 90 days mortality: COT 23% vs. HFNT 12% vs. BiPAP 28% (p=0.02 for all the comparisons; OR 2.50, CI 95% 1.31-4.78 for BiPAP vs. HFNT).

	Patel15, 2016, 1 ICU
	N=83, ARDS
	CPAP or BiPAP
	Facemask (N=39) vs. helmet (N=44)
	EI rate: FM 61.5% vs. helmet 18.2% (p<0.001); VFDs: FM 12.5 vs. helmet 28 (p<0.001); hospital mortality: FM 48.7% vs. helmet 27.3% (p=0.04); 90 days mortality: FM 56.4% vs. helmet 34.1% (p=0.02).

	Nair, 202116, 1 ICU
	N=109, COVID-19 AHRF
	HFNT (N=55) vs. BiPAP (N=54)
	Facemask or helmet
	EI rate at 48h: HFNT 20% vs. BiPAP 33% (p=0.12); EI rate at 7 days: HFNT 27% vs. BiPAP 46% (p=0.045); hospital mortality: HFNT 29% vs. BiPAP 46% (p=0.06).

	Grieco, 202117, 4 ICUs
	N=109, COVID-19 AHRF
	HFNT (N=55) vs. BiPAP (N=54)
	Helmet
	Days free of respiratory support: HFNT 18 [0-22] vs. BiPAP 20 [0-25] (p=0.26); Days free of invasive ventilation: HFNT 25 [4-28] vs. BiPAP 28 [13-28] (p=0.04); EI rate: HFNT 51% vs. BiPAP 30% (p=0.03); hospital mortality: HFNT 25% vs. BiPAP 24% (p>0.99).

	Bouadma, 202218, 19 ICUs
	N=333, COVID-19 AHRF
	COT (N=109) vs. HFNT (N=115) vs. CPAP (N=109)
	Oronasal mask
	EI rate at 28 days: COT 41.4% vs. HFNT 43.8% vs. CPAP 43% (p=0.85).

	Arabi, 202219, 6 ICUs
	N=320, COVID-19 AHRF
	BiPAP or HFNT or COT
	Helmet (N=159) vs. usual respiratory support- Facemask, HFNT, COT- (N=161)
	EI rate at 28 days: Helmet 27% vs. usual respiratory support 26% (p=0.85); ICU mortality:  Helmet 35% vs. usual respiratory support 37% (p=0.70); H-mortality:  Helmet 61% vs. usual respiratory support 64% (p=0.80).

	Coudroy, 202220, 29 ICUs
	N=299, Immunocompromised patients with AHRF 
	HFNT (N=154) vs. BiPAP (N=145)
	Facemask or helmet
	Mortality at 28 days: HFNT 36% vs. BiPAP 35% (p=0.83); discomfort after initiation (assessed by VAS): greater with HFNT (p=0.04).

	RENOVATE Investigators and the BRICNet Authors13, 2024, 33 centers (Eds, medical wards or ICUs)
	N=485, AHRF subgroup
	HFNT (N=249) vs. BiPAP (N=236)
	Facemask
	Death or intubation (combined) within 7 days: HFNT 32.5% vs. BiPAP 33.1% (OR 1.02, 95% CI 0.81-1.26; noninferiority posterior probability 0.999).

	RENOVATE Investigators and the BRICNet Authors13, 2024, 33 centers (Eds, medical wards or ICUs)
	N=50, Immunocompromised patients with AHRF subgroup
	HFNT (N=28) vs. BiPAP (N=22)
	Facemask
	Death or intubation (combined) within 7 days: HFNT 57.1% vs. BiPAP 36.4% (OR 1.07, 95% CI 0.81-1.39; noninferiority posterior probability 0.989). 

	RENOVATE Investigators and the BRICNet Authors13, 2024, 33 centers (Eds, medical wards or ICUs)
	N=882, COVID 19 AHRF subgroup
	HFNT (N=435) vs. BiPAP (N=447)
	Facemask
	Death or intubation (combined) within 7 days: HFNT 51.3% vs. BiPAP 47.0% (OR 1.13, 95% CI 0.94-1.38; noninferiority posterior probability 0.997).


List of abbreviations: AHRF: acute hypoxemic respiratory failure; BiPAP: bilevel positive airway pressure; CPAP: continuous positive airway pressure; COT: Conventional oxygen therapy; ED: emergency department; EI: endotracheal intubation; FiO2: inspired fraction of oxygen; HFNT: high flow nasal therapy; ICU: intensive care unit; NRS: non-invasive respiratory support; PaO2: partial pressure of oxygen; RR: respiratory rate.

Table 3S. Main RCTs comparing different non-invasive respiratory support techniques in AECOPD (chronological order of publication)
	Author, year, N centers
	N Patients
	Techniques
	Interface
	Outcomes

	Papachatzakis21, 2020, 1 ED
	N=40, Hypercapnic respiratory failure 
	HFNT (N=20) vs. BiPAP (N=20)
	Mask (unspecified if facemask or oronasal mask)
	Hospital LOS: HFNT 11.5 vs. BiPAP 11 (p=0.655).

	Cortegiani, 202022, 9 centers (EDs, ICUs or Respiratory Units)
	N=53, Hypercapnic respiratory failure
	HFNT (N=24) vs. BiPAP (N=29)
	Facemask or oronasal mask
	PaCO2 reduction at 2h: HFNT -6.8 vs. BiPAP -9.5 (p=0.404); PaCO2 reduction at 6h: HFNT -9.5 vs. BiPAP -14.3 (p=0.096); switch to HFNT or BiPAP: HFNT 32.5% vs. BiPAP 7.7% (p=0.006).

	Doshi, 202023, 3 EDs
	N=65, Hypercapnic respiratory failure
	HFNT (N=34) vs. BiPAP (N=31)
	Oronasal mask
	Change in pCO2 and pH over time: ns difference; treatment failure: HFNT 23.5% vs. BiPAP 25.8% (p=1.000); 
EI rate: HFNT 5.9% vs. BiPAP 16.1% (p=0.244) 

	RENOVATE Investigators and the BRICNet Authors, 202413, 33 centers (Eds, medical wards or ICUs)
	N=77, AECOPD with respiratory acidosis subgroup
	HFNT (N=35) vs. BiPAP (N=42)
	Facemask
	Death or intubation (combined) within 7 days: HFNT 28.6% vs. BiPAP 26.2% (OR 1.05, 95% CI 0.79-1.36; noninferiority posterior probability 0.992).

	Tan, 202424, 2 ICUs
	N=225, AECOPD with respiratory acidosis
	HFNT (N=113) vs. BiPAP (N=112)
	Oronasal mask
	Rate of treatment failure (EI or a switch to the other study treatment modality): HFNT 25.7% vs. BiPAP 14.3% (p=0.033); EI rate: HFNT 14.2% vs BiPAP 5.4%, (p=0.026)

	Luo, 202425, 30 respiratory non-ICU wards
	N=300, AECOPD with respiratory acidosis
	Low intensity BiPAP (maximum IPAP 20 cmH2O to obtain Vt 6-10 mL/Kg) vs. high intensity BiPAP (maximum IPAP 30 cmH2O to obtain Vt 10-15 mL/Kg)
	 Oronasal mask (first choice), nasal mask (if 
oronasal mask not tolerated)

	Criteria for the need of intubation*: Low intensity BiPAP 13.7% vs. high intensity BiPAP 4.8 (p=0.004)


List of abbreviations: BiPAP: bilevel positive airway pressure; CPAP: continuous positive airway pressure; COT: Conventional oxygen therapy; ED: emergency department; EI: endotracheal intubation; HFNT: high flow nasal therapy; ICU: intensive care unit; PaCO2: partial pressure of carbon dioxide; RR: respiratory rate.
*Criteria for the need of intubation were defined by (1) arterial pH < 7.25 with a PaCO2 level that increased by more than 20% compared with the baseline level or PaO2/FIO2 < 100 mm Hg; and (2) the presence of at least 1 of the following: clinical signs suggestive of severely decreased consciousness, use of accessory respiratory muscles or thoracoabdominal paradoxical movement, excessive respiratory secretions, aspiration or vomiting, bleeding in upper gastrointestinal tract, severe hemodynamic instability without response to fluid resuscitation and low-dose vasoactive agents, or ventricular or supraventricular arrhythmias; or (3) cardiac or respiratory arrest. 

Table 4S. Main RCTs comparing different non-invasive respiratory support techniques in post-extubation prophylactic treatment (chronological order of publication)
	Author, year, N centers
	N Patients
	Techniques
	Interface
	Outcomes

	Hernández, 201626, 3 ICUs
	N=604, High risk for extubation failure*  
	HFNT (N=290) vs. BiPAP (N=314)
	Facemask 
	Reintubation at 72 h: HFNT 22.8% vs. BiPAP 19.1% (difference between groups -3,7, CI -9 to ∞); Postextubation respiratory failure at 72 h: HFNT 26.9% vs. BiPAP 39.8% (difference between groups 12.9, CI 6.6 to ∞)

	Thille, 201927, 30 ICUs
	N=641, High risk for extubation failure** 
	HFNT alone (N=302) vs. HFNT and BiPAP (N=339)
	Facemask 
	Reintubation at day 7: HFNT alone 18.2% vs. HFNT and BiPAP 11.8% (p=0.020)

	Hernández, 202228, 2 ICUs


	N=182, Very high risk for extubation failure***
	HFNT (N=90) vs. BiPAP (N=92)
	Facemask
	Reintubation at day 7: HFNT 38.9% vs. BiPAP 22.8% (p=0.019)

	De Jong, 202329, 39 ICUs
	N=981, BMI ≥ 30

	HFNO or COT (N=491) vs. BiPAP (N=490)
	Unspecified
	Treatment failure (switch to other treatment): HFNT/COT 26.5% vs. BiPAP 13.5% (p<0.001); 
Reintubation at 3 days: HFNT/COT 12 % vs. BiPAP 10% (p 0.26);


	Hernández, 2025, 2 ICUs
	N=144, BMI ≥ 30 and intermediate risk for extubation failure****

	HFNT (N=72) vs. BiPAP (N=72)
	Facemask
	Reintubation at day 7: HFNT 33.3% vs. BiPAP NIV 23.6% (p = 0.27)


List of abbreviations: BiPAP: bilevel positive airway pressure; 	BMI: body mass index; COT: Conventional oxygen therapy; HFNT: high flow nasal theraèhy; ICU: intensive care unit; PaCO2: partial pressure of carbon dioxide; RR: respiratory rate.
*High risk for extubation failure defined by the presence of at least 1 of the following risk factors: age >65 years; Acute Physiology and Chronic Health Evaluation II score higher than 12 points on extubation day; body mass index higher than 30; inadequate secretions management; difficult or prolonged weaning; more than 1 comorbidity; heart failure as primary indication for mechanical ventilation; moderate to severe chronic obstructive pulmonary disease; airway patency problems; or prolonged mechanical ventilation.
** High risk for extubation failure defined by the presence of at least 1 of the following risk factors: age >65 years; any underlying chronic cardiac; underlying chronic lung disease).
*** Very high risk for extubation failure defined by the presence of ≥ 4 of the following risk factors: age >65 years; heart failure as the primary indication for mechanical ventilation; moderate-to-severe chronic obstructive pulmonary disease; APACHE II score > 12 on extubation day; body mass index  > 30; airway patency problems; inadequate cough reflex or suctioning required > 2 times within 8 h before extubation; difficult or prolonged weaning (failing ≥ 1 attempt at disconnection from mechanical ventilation); ≥ 2 comorbidities; mechanical ventilation ≥ 7 days; hypercapnia (PaCO2 > 45 mmHg) at the end of the spontaneous breathing trial.
****Intermediate risk for extubation failure defined by the presence of ≤ 2 additional risk factors apart from obesity: age >65 years; heart failure as the primary indication for mechanical ventilation; moderate to severe chronic obstructive pulmonary disease; Acute Physiology and Chronic Health Evaluation II score >12 on extubation day; airway patency problems; inadequate cough reflex or suctioning required more than two times within 8 h before extubation; difficult or prolonged weaning; two or more comorbidities; length of mechanical ventilation ⩾7 days. 
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