Use of rescue noninvasive ventilation for post-extubation respiratory failure in the intensive care unit 
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SUPPLEMENTARY MATERIAL
Criteria for possible NIV initiation
The possibility of applying rescue NIV was defined by the presence of standardized criteria: 
· respiratory acidosis, defined as an arterial pH below 7.35 with PaCO2 > 45 mm Hg;
· clinical signs suggestive of respiratory muscle fatigue or increased respiratory effort (i.e., use of accessory muscles, intercostal indrawing, or paradoxical motion of the abdomen);
· respiratory rate>35 breaths/min for at least one hour; 
· hypoxemia (defined as SpO2<90% or PaO2< 80 mmHg with FiO2>50%).


Re-intubation criteria
In all patients, the final decision to intubate was based on predefined criteria[3–5], that included the presence of unbearable dyspnea and at least one of the following: 
· hypercapnia with respiratory acidosis (arterial pH≤7.25 with PaCO2>45 mmHg); 
· changes in mental status, making nursing care impossible and requiring sedation; 
· SpO2<85% or PaO2<45 mmHg despite oxygen therapy with FiO2>50%; 
· hypotension, with a systolic blood pressure<70 mmHg for more than 30 min despite fluid resuscitation and/or the use of vasopressors. 
· copious secretions that were not adequately cleared or were associated with acidosis, hypoxemia, or changes in mental status.


Logistic regression model for the calculation of Propensity scores for the initial receipt of rescue NIV versus direct re-intubation
	Case Processing Summary

	Unweighted Cases
	N
	Percent

	Selected Cases
	Included in Analysis
	147
	100.0

	
	Missing Cases
	0
	.0

	
	Total
	147
	100,0

	Unselected Cases
	0
	.0

	Total
	147
	100.0

	
	
Hosmer and Lemeshow Test

	Step
	Chi-square
	df
	Sig.

	1
	11.852
	8
	.158








	
Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Odds ratio
	95% C.I.for Odds ratio

	
	
	
	
	
	
	
	Lower
	Upper

	
	SOFA at the time of extubation
	.068
	.070
	.934
	1
	.334
	1.070
	.933
	1.228

	
	SAPSII at admission
	.007
	.015
	.211
	1
	.646
	1.007
	.977
	1.038

	
	Body mass index
	-.014
	.035
	.161
	1
	.689
	.986
	.922
	1.055

	
	Age
	.015
	.018
	.692
	1
	.405
	1.015
	.980
	1.051

	
	Cardiac failure
	.964
	.709
	1.848
	1
	.174
	2.621
	.653
	10.516

	
	Renal failure
	2.044
	.901
	5.142
	1
	.023
	7.723
	1.320
	45.198

	
	Chronic respiratory failure
	.012
	.629
	.000
	1
	.985
	1.012
	.295
	3.475

	
	Acute brain injury as the main cause of mechanical ventilation
	-1.109
	.608
	3.319
	1
	.068
	.330
	.100
	1.088

	
	Time elapsed from extubation and the development of post-extubation respiratory failure
	.008
	.049
	.027
	1
	.870
	1.008
	.916
	1.109

	
	Duration of mechanical ventilation before extubation
	.046
	.041
	1.219
	1
	.270
	1.047
	.965
	1.136

	
	High-flow or VenturiMask oxygen as respiratory support before development of post-extubation respiratory failure 
	-.734
	.437
	2.823
	1
	.093
	.480
	.204
	1.130

	
	Conditions at the time of development of post-extubation respiratory failure
	
	
	
	
	
	
	
	

	
	Altered secretion clearance
	-1.187
	.442
	7.203
	1
	.007
	.305
	.128
	.726

	
	Shock
	-2.036
	.956
	4.537
	1
	.033
	.131
	.020
	.850

	
	Altered mental status
	-1.138
	.506
	5.068
	1
	.024
	.320
	.119
	.863

	
	Hypoxemic respiratory failure
	.940
	.446
	4.444
	1
	.035
	2.561
	1.068
	6.140

	
	Constant
	-.593
	1.735
	.117
	1
	.733
	.553
	
	



	Supplementary Table 1. Characteristics of the cohort after inverse probability of treatment weighting, according to the use of NIV or endotracheal intubation as first-line treatment.

	Characteristic
	All patients
(n=284)
	Rescue NIV
(n=139)
	Direct re-intubation
(n=145)
	Absolute standardized difference

	Propensity score for the initial receipt of rescue NIV vs. direct re-intubation
	0.65 (0.33-0.82)
	0.65 (0.39-0.82)
	0.69 (0.28-0.81)
	0.13

	Age – years
	64 (56-73)
	65 (56-71)
	63 (55-73)
	0.07

	Female sex – no. (%)
	89 (31)
	40 (29)
	49 (34)
	0.11

	Body Mass index§
	26 (23-30)
	25 (22-31)
	26 (23-29)
	0.01

	SAPSII†
	42 (34-51)
	40 (34-53)
	42 (35-45)
	0.09

	SOFA at extubation
	5 (3-7)
	5 (3-8)
	5 (3-7)
	0.10

	Type of admission in the intensive care unit – no. (%)

	Medical
	187 (66)
	102 (73)
	85 (59)
	0.30

	Surgical/trauma
	97 (34)
	38 (27)
	60 (41)
	0.30

	Current smoking
	69 (24)
	36 (26)
	33 (23)
	0.07

	Comorbidities – no. (%)

	Cardiac failure
	33 (12)
	19 (14)
	14 (10)
	0.12

	Acute myocardial infarction
	14 (5)
	6 (4)
	8 (6)
	0.09

	Renal failure
	31 (11)
	18 (13)
	13 (9)
	0.13

	Chronic respiratory failure
	51 (18)
	25 (18)
	26 (18)
	0

	Liver cirrhosis
	36 (13)
	19 (14)
	17 (12)
	0.06

	HIV
	15 (5)
	4 (3)
	11 (8)
	0.22

	Multiple transfusions
	8 (3)
	5 (4)
	3 (2)
	0.12

	Use of corticosteroids
	28 (10)
	11 (8)
	17 (12)
	0.13

	Chemotherapy
	14 (5)
	7 (5)
	7 (5)
	0.01

	Initial reason for mechanical ventilation – no. (%)

	Acute respiratory failure
	149 (52)
	79 (56)
	70 (48)
	0.16

	Brain Injury/Altered consciousness
	37 (13)
	18 (13)
	19 (13)
	0.01

	Surgery
	59 (21)
	18 (13)
	41 (28)
	0.37

	Cardiac arrest
	9 (3)
	8 (6)
	1 (1)
	0.34

	Circulatory failure
	20 (7)
	11 (8)
	9 (6)
	0.07

	Trauma
	12 (4)
	7 (5)
	5 (3)
	0.08

	Duration of mechanical ventilation before extubation – days 
	6 (3-9)
	5 (3-9)
	6 (3-8)
	0.02

	Arterial blood gases immediately after extubation

	pH
	7.45 (7.41-7.48)
	7.46 (7.42-7.48)
	7.45 (7.40-7.48)
	0.33*

	PaO2:FiO2 – mmHg 
	219 (190-248)
	219 (194-240)
	213 (190-256)
	0.07

	PaCO2 – mmHg
	38 (32-42)
	37 (32-42)
	39 (32-43)
	0.21

	Respiratory rate immediately after extubation, breaths/minute
	21 (18-24)
	22 (19-24)
	20 (18-25)
	0.31

	Time elapsed from extubation to post-extubation respiratory failure – hours
	37 (10-94)
	40 (8-84)
	37 (13-112)
	0.13

	Treatment received after extubation – no. (%)

	High-flow nasal oxygen
	125 (44)
	57 (41)
	68 (47)
	0.12

	VenturiMask oxygen
	159 (56)
	82 (59)
	77 (53)
	0.12

	Duration of intensive care unit stay before development of post-extubation respiratory failure – days
	9 (6-16)
	7 (6-13)
	9 (6-16)
	0.09

	Causes of post-extubation respiratory failure – no (%)

	Hypoxemia
	152 (53)
	82 (59)
	70 (48)
	0.22

	Hypercapnia
	45 (16)
	27 (19)
	18 (12)
	0.19

	Dyspnea/respiratory muscle fatigue
	240 (84)
	124 (89)
	116 (80)
	0.25

	Tachypnea
	166 (58)
	86 (61)
	80 (57)
	0.08

	Altered mental status
	43 (15)
	0
	43 (29)
	0.90

	Altered secretion clearance 
	59 (21)
	0
	59 (41)
	1.17

	Circulatory failure/shock
	9 (3)
	0
	9 (6)
	0.44

	Clinical outcome
	
	
	
	

	intensive care unit mortality – no. (%)
	52 (18)
	14 (10)
	38 (26)
	0.42

	Duration of stay in the intensive care unit – days 
	10 (5-23)
	10 (5-23)
	10 (6-19)
	0.02

	hospital mortality – no. (%)
	88 (31)
	43 (31)
	45 (31)
	0.01

	Duration of stay in the hospital – days 
	24 (11-51)
	26 (14-50)
	19 (9-63)
	0.14

	90-day mortality – no. (%)
	82 (29)
	40 (29)
	42 (29)
	0.01

	Data are expressed as median (interquartile range), if not otherwise specified. 
§ The body-mass index is the weight in kilograms divided by the square of the height in meters.
† The Simplified Acute Physiology Score (SAPS) II was calculated from 17 variables at enrolment, information about previous health status and information obtained at admission. Scores range from 0 to 163, with higher scores indicating more severe disease.
*may not be reliable because of the logarithmic nature of pH




