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1- Summary of recently published trials focusing on oxygenation targets and reported results in immunocompromised patients 


	Study 
	Authors
	Original sample size
	Conservative vs liberal/usual strategy 
Overall
	Immunocompromised patients – Conservative strategy
	Immunocompromised patients – 
Liberal /usual strategy
	Difference on mortality in immuno-compromised patients

	Oxygen-ICU, JAMA 2016[1]
	Girardis M et al.
	480
	Conservative: 216
Liberal: 218
	Cancer : 72 (33.3)
	Cancer : 70 (31.1)
	Not reported

	HYPERS2S, Lancet resp. Med, 2017[2]
	Asfar P et al.
	442
	Conservative: 223
Liberal:219
	Other immunosuppression : 45 (21)
Cancer: 68 (31)
	Other immunosuppression: 42 (19)
Cancer: 62 (29)
	Not reported

	ICU-ROX, NEJM 2020 [3]
	ANZICS
	1000
	Conservative: 499
Usual: 501
	Immunosuppression by disease 12 (2.5%) Immunosuppression by therapy 34 (7.0%)
Metastatic cancer 10 (2.1%)
	Immunosuppression by disease 16 (3.3%)
Immunosuppression by therapy 38 (7.9%)
Metastatic cancer 8 (1.7%)
	Not reported

	LOCO2, NEJM, 2020[4]
	Barrot L et al.
	205
	Conservative: 99
Liberal: 102
	Cancer: 24 (24.2)
Other immunosuppression 13 (13.1)
	Cancer: 20 (19.6)
Other immunosuppression 9 (9)
	Not reported

	HOT-ICU, NEJM 2021 [5]
	Schjørring OL et al.
	2910
	Conservative:1441 
Liberal:1447
	Metastatic cancer 65 (4.5)
Hematologic cancer 82 (5.6)
	Metastatic cancer 61 (4.2)
Hematologic cancer 86 (5.9)
	Not reported

	O2-ICU, JAMA, 2021[6]
	Gelissen H et al.
	400

	Conservative: 205
Liberal: 195
	Cancer: 17 (8.3)
Immunosuppression 25 (12)
Hematologic cancer 10 (4.9)
	Cancer: 15 (7.7)
Immunosuppression 22 (11)
Hematologic cancer 10 (5.1)
	Not reported

	PILOT-NEJM, 2022[7]
	Semler MW et al.
	2541
	Conservative: 808
Liberal:874
Intermediate: 859 
	Not reported
	Not reported
	Not reported

	ICONIC, AJRCCM, 2023[8]
	Van der Wal LI et al.
	664
	Conservative: 335
Liberal: 329
	Metastatic cancer 8 (2.4)
Hematologic cancer 14 (4.2)
Other immunosuppression 33 (9.9)
	Metastatic cancer 5 (1.5)
Hematologic cancer 19 (5.8)
Other immunosuppression 43 (13.1)
	Not reported

	
	
	
	
	
	
	

	Overall
	
	8642
	Conservative:3018 
Liberal: 3011 
Intermediate: 859
	Cancer: 264 (8.7)
Hematologic cancer : 118 (4.0)
Other immunosuppression: 126 (4.2)
	Cancer: 241 (8.0)
Hematologic cancer: 131 (4.3)
Other immunosuppression: 154 (5.1)
	Not assessed









2-Flowchart of the study


Figure E1. Flowchart of the study 
[image: ]
 


ICU, intensive care unit


3- Cohort description 


Table E1. Description of including cohorts

	
	

	
	ANZICS cohort*
N = 9,036
	GRRROH cohort
N = 1,722
	COIN cohort
N= 491

	Geographical area 
	Oceania
	Europa
	North America

	Number of country involved
	2
	2
	1

	Number of ICUs 
	201
	16
	7

	
	
	
	

	Age, years
	67 [57-75]
	62 [52-70]
	62 [52-68]

	Male Gender 
	5,723 (63)
	1,088 (63)
	312 (64)

	Charlson score
	5.0 [4.0-6.0]
	4.0 [3.0-6.0]
	5.0 [4.0-6.0]

	Underlying Disease 
	
	
	

	Leukemia
	5,352 (59)
	674 (41)
	259 (56)

	Lymphoma/Myeloma
	3,608 (40)
	540 (33)
	95 (21)

	Others malignancies
	76 (0.8)
	445 (27)
	108 (23)

	Diagnosis on ICU admission 
	
	
	

	Acute respiratory failure 
	2,874 (32)
	1,722 (100)
	289 (59)

	Sepsis 
	3,372 (37)
	942 (55)
	187 (38)

	Hematologic/Specific causes 
	997 (11)
	247 (14)
	62 (13)

	Cardiovascular causes 
	619 (6.9)
	106 (6.2)
	59 (12)

	Cardiac arrest 
	537 (6.2)
	27 (1.6)
	37 (7.5)

	Neurologic causes 
	556 (6.2)
	202 (12)
	33 (6.7)

	Metabolic causes 
	279 (3.1)
	49 (2.9)
	48 (9.8)

	Gastrointestinal causes 
	306 (3.4)
	6 (1.1)
	10 (2.0)

	Neutropenia at admission
	2,363 (27)
	526 (31)
	184 (39)

	Hemoglobin (g/dl)
	8.6 [7.5-10.2]
	9.1 [8.0-10.3]
	7.2 [6.5-7.9]

	Anemia at admission
	2,894 (37)
	145 (25)
	136 (80)

	Respiratory support strategy 
	
	
	

	HFNC
	1,405 (16)
	264 (15)
	55 (11)

	NIV
	1,183 (13)
	357 (21)
	23 (4.7)

	IMV
	6,448 (71)
	1,101 (64)
	413 (84)

	Arterial blood gas, day of admission
	
	
	

	PaO2 , mmHg
	84 [68-122]
	90 [68-129]
	76 [62-105]

	FiO2, %
	50 [40-80]
	70 [50-100]
	50 [40-80]

	PaO2/FiO2, mmHg
	180 [119-287]
	136 [94-212]
	146 [91-234]

	PaCO2, mmHg
	35 [29-42]
	36 [31-44]
	36 [30-46]

	ARDS-Berlin definition 
	
	
	

	No ARDS
	2,027 (22)
	137 (9.0)
	69 (16)

	Mild
	1,889 (21)
	281 (19)
	72 (16)

	Moderate
	3,559 (39)
	651 (43)
	166 (38)

	Severe
	1,556 (17)
	449 (30)
	133 (30)

	Vasopressors use, day of admission  
	3,517 (39)
	683 (40)
	218 (44)

	SOFA score at admission
	7.0 [5.0-10.0]
	8.0 [5.0-11.0]
	10.0 [8.0-13.0]

	SOFA respiratory item at admission
	3.0 [2.0-3.0]
	2.0 [0.0-3.0]
	2.0 [1.0-3.0]

	MV duration, days
	3 [1-6]
	6 [2-12]
	4 [2 -10]

	ICU mortality 
	2,914 (32)
	703 (41)
	284 (58)

	ICU length of stay, days
	3 [2-7]
	8 [4-15)
	5 [2-11)

	Hospital length of stay, days
	9 [4-18
	17 [8-32)
	11 [3-27]

	In hospital mortality 
	3,718 (41)
	894 (52)
	334 (68)



Data are presented as medians and interquartile ranges [IQR], unless otherwise indicated. 
p-values were calculated for comparisons between patients who survived at day-28 and those who did not. Percentages may not exactly total 100% because of rounding. 

*The ANZICS APD Is a clinical quality registry dataset held by the ANZICS Centre for Outcome and Resource Evaluation. De-identified patient-level data are submitted by 95% of all public and private ICUs in Australia and 70% of ICUs in New Zealand for the purposes of benchmarking outcomes.

ARDS, acute respiratory distress syndrome; FiO2, Fraction of inspired oxygen  ;HFNC, High Flow nasal canula; ICU, intensive care unit; NIV, noninvasive ventilation; PaO2,partial pressure of oxygen; PaCO2, partial pressure of carbon dioxide  ;RRT, renal replacement therapy;  SOFA, Sequential Organ Failure Assessment; VT, Tidal volume; PBW, predicted body weight; PEEP, positive end expiratory pressure. 




Figure E2. Proportion of missing data in the dataset
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Figure E3. Overall survival in the final dataset (Panel A) and cumulative incidence of day-28 mortality according to including cohorts (Panel B).
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4-Supplementary descriptive data


[image: ]Figure E4. Distribution of partial pressure of oxygen on day 1 (Panel A) and cumulative density distribution over the two first days of ICU stay (Panel B)









Figure E5. Histogram depicting the distribution of the inspired fraction of oxygen (FiO2) on day 1 and the relationship with achieved paO2.  

[image: ]


Figure E6. Boxplots depicting the distribution of PaO2 (Panel A) and PaO2/FiO2 (Panel B) according to deciles of Inspired fraction of oxygen (FiO2).  

[image: ]
Red line depicted threshold for excessive arterial PaO2 exposure
 







Figure E7. Distribution of PaO2 (Panel A), SaO2 (Panel B), and FiO2 (Panel C) over the first days of ICU stay 
[image: ]




































Table E2. Characteristics of patients according to oxygenation levels 

	
	Hypoxemia
(PaO2< 60 mmHg)


N=1,454

N(%) or Median [IQR]
	Normoxemia
(60≤ PaO2 ≤100 mmHg)

N= 5,716

N(%) or Median [IQR]
	Hyperoxemia
(PaO2> 100mmHg)

N= 4,079

N(%) or Median [IQR]
	p-value

	Age, years
	66 [56-74]
	66 [57-74]
	65 [56-73]
	0.009

	Male sex 
	916 (63)
	3,681 (64)
	2,526 (62)
	0.043

	Weight, Kg
	74 [63-84]
	75 [64 – 86]
	73 [62-85]
	0.016

	Charlson score
	5.0 [4.0-6.0]
	5.0 [4.0 -6.0]
	5.0 [4.0-6.0]
	<0.001

	Underlying Disease 
	
	
	
	<0.001

	Leukemia
	841 (59)
	3,264 (58)
	2,180 (54)

	

	Lymphoma/Myeloma
	502 (35)
	2,105 (37)
	1,636 (40)

	

	Others malignancies
	92 (6.4)

	298 (5.3)
	239 (5.9)

	

	Chemotherapy in the last month
	88 (62)
	365 (65)
	388 (70)
	0.064

	Diagnosis on ICU admission* 
	
	
	
	

	Acute respiratory failure 
	727 (50)
	2,594 (45)
	1,564 (38)
	<0.001

	Sepsis 
	517 (36)
	2,343 (41)
	1,641 (40)
	<0.001

	Hematologic/Specific causes 
	193 (13)
	669 (12)
	444 (11)
	0.049

	Cardiovascular causes 
	96 (6.6)
	393 (6.9)
	295 (7.2)
	0.66

	Cardiac arrest 
	70 (5.0)
	233 (4.2)
	298 (7.6)
	<0.001

	Neurologic causes** 
	75 (5.2)
	303 (5.3)
	413 (10)
	<0.001

	Metabolic causes 
	45 (3.1)
	181 (3.2)
	150 (3.7)
	0.33

	Gastrointestinal causes 
	27 (2.0)
	144 (2.8)
	151 (4.3)
	<0.001

	Neutropenia at admission
	411 (29)
	1,535 (27)
	1,127 (28)
	0.29

	Anemia at admission 
(Hemoglobin< 9 g/dl)
	397 (37)

	1,594 (36)
	1,184 (38)
	0.22

	Respiratory support strategy 
	
	
	
	<0.001

	HFNC
	257 (18)
	996 (17)
	471 (12)
	

	NIV
	238 (16)
	809 (14)
	516 (13)
	

	IMV
	959 (66)
	3,911 (68)
	3,092 (76)
	

	Arterial blood gas, day of admission
	
	
	
	

	PaO2 , mmHg
	52 [44-56]

	75 [68-86]

	145 [117-197]

	<0.001

	FiO2, %
	50 [35-70]
	50 [40-85]
	60 [45 – 100]
	<0.001

	PaO2/FiO2, mmHg
	92 [59 – 130]
	152 [104-214]
	270 [187-366]
	<0.001

	PaCO2, mmHg
	37 [30-46]
	35 [29-42]
	35 [29-42]
	0.002

	ARDS-Berlin definition 
	
	
	
	<0.001

	No ARDS
	3 (0.2)
	630 (11)
	1,600 (40)
	

	Mild
	89 (6.3)
	905 (16)
	1,248 (31)
	

	Moderate
	504 (35)
	2,765 (49)
	1,107 (28)
	

	Severe
	825 (58)
	1,301 (23)
	12 (0.3)
	

	
	
	
	
	

	Ventilator setting***
	
	
	
	

	Tidal volume, ml/Kg PBW
	6.5 [5.6-7.5]

	6.3 [5.7-7.2]
	6.4 [5.7-7.6]

	0.18

	PEEP, cmH20
	10.0 [7.0-12.0]

	8.0 [5.0-10.0]

	7.0 [5.0 – 10.0]

	<0.001

	Vasopressors use, day of admission  
	566 (39)
	2,296 (40)
	1,556 (38)
	0.12

	RRT use, day of admission  
	46 (16)
	125 (13)
	76 (9.5)
	0.008

	SOFA score at admission
	8.0 [6.0-11.0]

	8.0 [5.0- 10.0]

	7.0 [5.0-10.0]

	<0.001

	SOFA respiratory item at admission
	4.0 [3.0-4.0]
	3.0 [2.0-3.0]
	2.0 [1.0-3.0]
	<0.001

	Outcomes 
	
	
	
	

	MV duration, days
	4 [1-9]

	4 [2-10]

	4 [1-9]
	0.067


	ICU mortality 
	580 (40)
	1,942 (34)
	1,379 (34)
	<0.001

	ICU length of stay, days
	4.0 [2.0 -8.0
	4.0 [2.0 -8.0]
	4.0 [2.0 -8.0
	0.87

	Hospital length of stay, days
	9.0 [3.0 -19.0]
	10.0 [4.0-20.0]
	10.0 [4.0 -22.0]
	<0.001

	In hospital mortality 
	699 (48)
	2,449 (43)
	1,798 (44)
	0.002

	Day-28 mortality
	660 (45)
	2,268 (40)
	1,637 (40)
	<0.001



Data are presented as medians and interquartile ranges [IQR], unless otherwise indicated. 
p-values were calculated for comparisons between patients who survived at day-28 and those who did not. 

*Percentages may not exactly total 100% because of non-exclusive categories. 
** defined as ischemic or hemorrhagic intracranial bleeding or central nervous system infections 
*** Patients who received invasive or noninvasive mechanical ventilation

ARDS, acute respiratory distress syndrome; FiO2, Fraction of inspired oxygen; HFNC, High Flow nasal canula; ICU, intensive care unit; NIV, noninvasive ventilation; PaO2,partial pressure of oxygen; PaCO2, partial pressure of carbon dioxide  ;RRT, renal replacement therapy;  SOFA, Sequential Organ Failure Assessment; VT, Tidal volume; PBW, predicted body weight; PEEP, positive end expiratory pressure.











































5-Nested case-control procedure according to various PaO2 thresholds 


Because no definite threshold to define liberal oxygen strategy was available from literature analysis, we performed a matched nested case–control study to investigate the relationship between the exposure to various PaO2 thresholds (90 mmHg, 100 mmHg, 110 mmHg, 120 mmHg) and outcome. 
For this analysis, we excluded the more hypoxemic patients (PaO2 <60 mmHg) because of arms associated with hypoxemia in previous studies. 
For each threshold, we assigned patients to the exposed group (i.e. PaO2 higher or equal to the studied threshold) or unexposed group (i.e. control group). Then, we performed a one-to-one matching procedure with the nearest-neighboring method,  without replacement, using the optimal algorithm (MatchIt package). The following variables were used for matching: age, ARF diagnosis, underlying malignancy, neutropenia status, SOFA score, and oxygenation/ventilation modality. The balance between groups was assessed using standardized mean differences. Exposure effects were determined using a mixed Cox model taking into account paired observations. 




Table E3. Comparisons of patients’ characteristics before and after matching according to a threshold of 120 mmHg of PaO2.

	
	Unmatched sample
	
	Matched sample

	
	
	
	

	
	PaO2 < 120 mmHg
N=6,714
	PaO2 ≥ 120 mmHg
N=2,941
	SMD
	
	PaO2 < 120 mmHg
N=2,937
	PaO2 ≥ 120 mmHg
N=2,937
	SMD

	 Age, years,  mean (SD)
	64.11 (14.01)
	62.80 (14.71)
	0.092
	
	62.75 (14.47)
	62.85 (14.65)
	0.007

	Male gender,  n (%) 
	4272 (63.7)
	1837 (62.5)
	0.024
	
	1865 (63.5)
	1835 (62.5)
	0.021

	 Weight, Kg
	76.25 (18.28)
	73.94 (17.69)
	0.128
	
	76.34 (17.91)
	73.94 (17.69)
	0.135

	 Charlson score 
	5 (2)
	5 (2)
	0.108
	
	5 (2)
	5 (2)
	0.041

	Chemotherapy  in the last month
	464 (66.1)
	276 (69.3)
	0.070
	
	174 (62.8)
	276 (69.3)
	0.138

	Neutropenia at admission
	1803 (27.5)
	822 (28.7)
	0.026
	
	821 (28.7)
	820 (28.6)
	<0.001

	Anemia at admission
	1886 (36.9)
	854 (38.4)
	0.031
	
	845 (37.2)
	852 (38.4)
	0.024

	 SOFA score at admission
	8 (4)
	7 (4)
	0.178
	
	7 (3)
	7 (3)
	0.001

	ARDS-Berlin definition 
	
	
	1.154
	
	
	
	0.985

	No ARDS
	868 (13.2)
	1362 (47.5)
	
	
	479 (16.7)
	1358 (47.5)
	

	Mild
	1269 (19.3)
	870 (30.4)
	
	
	650 (22.6)
	870 (30.4)
	

	Moderate
	3182 (48.5)
	623 (21.7)
	
	
	1273 (44.3)
	623 (21.8)
	

	Severe
	1246 (19.0)
	10 (0.3)
	
	
	473 (16.5)
	10 (0.3)
	

	Respiratory support strategy 
	
	
	0.167
	
	
	
	0.016

	HFNC
	1113 (16.6)
	328 (11.2)
	
	
	322 (11.0)
	328 (11.2)
	

	NIV
	929 (13.8)
	376 (12.8)
	
	
	363 (12.4)
	376 (12.8)
	

	IMV
	4672 (69.6)
	2237 (76.1)
	
	
	2252 (76.7)
	2233 (76.0)
	

	Arterial blood gas, day of admission
	
	
	
	
	
	
	

	PaO2 , mmHg
	82.82 (15.70)
	200.33 (87.23)
	1.875
	
	83.35 (15.91)
	200.21 (86.99)
	1.869

	FiO2, %
	55 (25)
	70 (25)
	0.566
	
	50 (25)
	70 (25)
	0.661

	PaO2/FiO2, mmHg
	184 (97)
	306 (121)
	1.107
	
	198 (104)
	306 (121)
	0.957

	PaCO2, mmHg
	37.15 (12.66)
	36.61 (12.21)
	0.043
	
	36.75 (11.98)
	36.61 (12.20)
	0.011

	 Vasopressors use, day of admission  
	2676 (39.9)
	1111 (37.8)
	0.043
	
	1155 (39.3)
	1109 (37.8)
	0.032



ARDS, acute respiratory distress syndrome; FiO2, Fraction of inspired oxygen  ;HFNC, High Flow nasal canula; ICU, intensive care unit; IMV: invasive mechanical ventilation; NIV, noninvasive ventilation; PaO2,partial pressure of oxygen; PaCO2, partial pressure of carbon dioxide  ;RRT, renal replacement therapy;  SOFA, Sequential Organ Failure Assessment; VT, Tidal volume; PBW, predicted body weight; PEEP, positive end expiratory pressure.



Figure E8. Matched case-analysis, showing the relationship between various oxygenation threshold and mortality across subgroups 
[image: ]
For each oxygenation threshold, case patients were matched with control patients with the same reason for ICU admission, in a 1:1 ratio,  using the following variables: age, underlying malignancy, neutropenia status, SOFA score, and oxygenation/ventilation modality. 





6-Supplementary methods: Sensitivity analyses



Figure E9. Relationship between PaO2 and day-28 mortality in various subsets of the cohort (Model 1)

[image: ]
























Hazard ratios for day-28 mortality were obtained from a mixed effect Cox model with the geographical area as a random variable and adjusted on age, underlying malignancy, gender, Charlson score without age item, year of ICU admission, ARF as primary diagnosis of admission, SOFA score without respiratory item, and oxygenation/ventilation modality. 

ARDS, acute respiratory distress syndrome; IMV: invasive mechanical ventilation. 















Matching analysis on the propensity score of being exposed to excess oxygen use

Methods. 

We used a propensity score approach to control for observed confounding factors between patients exposed to excess oxygen use and those who did not[9–11]. For this analysis, we included patients with PaO2 ≥ 60 mmHg.
First, the propensity score was estimated using a logistic regression model including a set of covariates selected at baseline known to be linked to the mortality and respiratory status (age, underlying disease, diagnosis categories, neutropenia status, modified SOFA score, oxygenation modality). 
Then, a 1:1 matching algorithm without replacement within a caliper of 0.20 standard deviation of the logit of the propensity score was used[12]. 
Balances in confounders before and after matching were assessed using standardized mean differences. 
Last, an estimate of the effect of excess oxygen use on the matched dataset was performed using Cox models with a random effect taking into account the paired observations. 


Results. 

[image: ]Figure E10. Distribution of propensity score before (Panels A and B) and after (Panels C and D) matching procedure. 
Panel A: Histogram showing the distribution of the propensity score in the population before matching. 
Panel B: Boxplot depicting the distribution of propensity score before matching according to excess oxygen exposure. 
Panel C: Histogram showing the distribution of the propensity score in the population after matching. 
Panel D: Boxplot depicting the distribution of propensity score after matching according to excess oxygen exposure


Table E4. Characteristics of patients according to excess oxygen use, before and after propensity score matching



	
	Unmatched sample
	
	Matched sample

	
	Exess oxygen use 
	
	Exess oxygen use

	
	No
N=7,344
	Yes
N=2201
	SMD
	
	No
N=2,167
	Yes
N=2,167
	SMD

	 Age, years,  mean (SD)
	64.13 (14.09)
	62.51 (14.65)
	0.113
	
	62.46 (14.54)
	62.64 (14.58)
	0.012

	Male gender,  n (%) 
	4653 (63.4)
	1393 (63.3)
	0.002
	
	1362 (62.9)
	1371 (63.3)
	0.008

	 Weight, Kg
	166.33 (22.20)
	167.82 (16.15)
	0.077
	
	77.26 (19.73)
	74.52 (17.46)
	0.147

	 Charlson score 
	76.28 (18.36)
	74.50 (17.50)
	0.099
	
	4.61 (1.62)
	4.52 (1.57)
	0.062

	Chemotherapy  in the last month
	 454 (66.1)
	241 (69.5)       
	 0.072
	
	160 (67.5)
	228 (68.9)
	0.029

	Neutropenia at admission
	1985 (27.6)
	611 (28.6)
	0.020
	
	615 (28.9)
	597 (28.3)
	0.013

	Anemia at admission
	2100 (37.0)
	626 (38.8)
	0.037
	
	710 (42.2)
	618 (38.6)
	0.072

	 SOFA score at admission
	8 (3)
	8 (4)
	0.155
	
	8 (3)
	8 (4)
	0.020

	ARDS-Berlin definition 
	
	
	0.660
	
	
	
	0.082

	No ARDS
	1713 (23.8)
	513 (23.5)
	
	
	546 (25.2)
	512 (23.6)
	

	Mild
	1507 (20.9)
	615 (28.2)
	
	
	536 (24.7)
	614 (28.3)
	

	Moderate
	2728 (37.9)
	1052 (48.3)
	
	
	1085 (50.1)
	1041 (48.0)
	

	Severe
	1247 (17.3)
	0 (0.0)
	
	
	0 (0.0)
	0 (0.0)
	

	Respiratory support strategy 
	
	
	0.327

	
	
	
	0.020

	HFNC
	1266 (17.2)
	169 (7.7)
	
	
	173 (8.0)
	163 (7.5)
	

	NIV
	1040 (14.2)
	239 (10.9)
	
	
	240 (11.1)
	235 (10.8)
	

	IMV
	5038 (68.6)
	1793 (81.5)
	
	
	1754 (80.9)
	1769 (81.6)
	

	Arterial blood gas, day of admission
	
	
	
	
	
	
	

	PaO2 , mmHg
	93.92 (39.24)
	198.80 (98.85)
	1.395
	
	95.31 (39.64)
	198.92 (99.02)
	1.374

	FiO2, %
	50 (23)
	86 (17)
	1.735
	
	45 (15.01)
	85 (16.60)
	2.608

	PaO2/FiO2, mmHg
	218 (123)
	233 (104)
	0.136
	
	235 (113.54)
	234 (104.25)
	0.011

	PaCO2, mmHg
	36.55 (12.25)
	38.48 (13.35)
	0.151
	
	36.28 (11.96)
	38.48 (13.35)
	0.174

	Ventilator setting
	
	
	
	
	
	
	

	Tidal volume, ml/Kg PBW
	6.66 (1.60)
	6.81 (1.62)
	0.099
	
	6.67 (1.74)
	6.80 (1.60)
	0.081

	PEEP, cmH20
	8.13 (3.63)
	8.00 (3.55)
	0.035
	
	8 (3)
	8 (4)
	0.055

	 Vasopressors use, day of admission  
	2915 (39.7)
	829 (37.7)
	0.042
	
	922 (42.5)
	819 (37.8)
	0.097



ARDS, acute respiratory distress syndrome; FiO2, Fraction of inspired oxygen  ;HFNC, High Flow nasal canula; ICU, intensive care unit; IMV: invasive mechanical ventilation; NIV, noninvasive ventilation; PaO2,partial pressure of oxygen; PaCO2, partial pressure of carbon dioxide  ;RRT, renal replacement therapy;  SOFA, Sequential Organ Failure Assessment; VT, Tidal volume; PBW, predicted body weight; PEEP, positive end expiratory pressure.





Figure E11. Cumulative incidence of day-28 mortality according to excess oxygen use exposure on the matched dataset on the propensity score. 
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Hazard ratio [95%CI] obtained from a mixed effect Cox-model with random effect on paired observation. 

































Analysis of excess oxygen use over the first three days of the ICU stay. 

Method. 

Due to the observational nature of our data, we used a propensity score (PS) weighted analysis (namely inverse probability of treatment weight, IPTW) to address the question of how excess oxygen exposure over the first three days of ICU stay could be associated with day-28 mortality, taking into account observed confounders. Briefly, IPTW is a statistical tool, derived from the PS,  that allows causal inference on observational data [13, 14]. 
Then, all patients were weighted with their IPTW to create two pseudo population, similar with regard to baseline confounding factors. After pooling individual patient data for three days, marginal structural model was applied [15]. Effects were summarized as Hazard ratio (HRs) with respective 95% confidence intervals (95CIs).

Estimation of PS
It consisted at each day (from ICU admission until day +2), to estimate the probability of being exposed to excess oxygen according to patient characteristics’. PS at each day were computed using a logistic regression model including the following potential confounders: age, underlying disease, diagnosis categories, neutropenia status, modified SOFA score, and oxygenation modality. 
Missing values of covariates were handled by multiple imputations with chained equations, based on M = 30 imputed complete datasets[16]. Individual propensity scores were averaged over the M values, as recommended for its potential to produce substantial bias reductions[17]. Different metrics were used to check whether the balance of confounders has been achieved, based on the comparison of these metrics before and after weighting[18]. 

Estimation of IPTW
In order to estimate and compare the causal effect of daily excess oxygen use on the probability of day-28 mortality, we computed the inverse probability of treatment weights (IPTW) using propensity-score (PS)[11]. This approach aims at providing a causal estimate of treatment effect, by creating a new sample (or pseudo-population) in which the distribution of measured baseline covariates is independent of the exposure[14]. 
Because extreme propensity scores can lead to very large weights that can bias the exposure effect estimates, all analyses were performed with stabilized weights. 
To calculate stabilized weight, we have first estimated IPTW for each patient (IPTWi), using the following formula: 
- For patients actually exposed to excess oxygen use: IPTWi = 1
- For patients actually unexposed to excess oxygen use: IPTWi=  PS/(1-PS)
                Where PS is the individual propensity score. 

Then, stabilized weights were obtained by multiplying IPTWi by the marginal probability of being exposed to the actual exposure. 

Assumption checking
We computed for each covariate standardized mean difference, also referred as to the absolute standardized mean difference or the population absolute standardized bias (PSB)[19], considering that a standardized difference below 10% or 20% [7] was an acceptable threshold indicative of negligible imbalance. As an overall balance measure, we then computed the C-statistic derived from the ROC curve from the PS model on the weighted sample for the two exposures model[18]. We also assessed the positivity assumption by an examination of the values and distribution of the weights. Otherwise, to avoid extreme weights due to near violations of the positivity assumption, we truncated weights at the 90th percentile (i.e., any weight larger than the 90th percentile was assigned to the 90th percentile)[20].

Analysis of the treatment effect

Figure E12. Alluvial plot showing frequency of excess oxygen use over the first three days of ICU
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Assumption checking : 

Figure E13. Boxplot depicting the distribution of stabilized weights over the first three days of ICU 
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Table E5. C-statistic derived from the PS model on the weighted sample for the two exposures model


	Day of exposition 
	C-index

	1
	0.56

	2
	0.52

	3
	0.54




The closer the c-index value is to zero, the more the balance of the covariates has been reached. 
As shown, confounders balance was achieved across pseudo-population.










Analysis of the relationship between quartiles of Pao2 and day-28 mortality  


Figure E14. Adjusted Hazard ratio for day-28 mortality according to quartiles of PaO2 
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Figure E15. Adjusted Hazard ratio for day-28 mortality according to lowest, highest or average Pao2 value of the day of ICU admission.
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Hazard ratios for day-28 mortality were obtained from a mixed effect Cox model with the geographical area as a random variable and adjusted on age, underlying malignancy, gender, Charlson score without age item, year of ICU admission, ARF as primary diagnosis of admission, SOFA score without respiratory item, and oxygenation/ventilation modality. 
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