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eTable 1. Proportional Cox uni and multivariable analysis of factors for death in the 124 patients with canula-related infection
	
	Univariable analysis
	Multivariable analysis

	
	HR
	95% CI
	p
	HR
	95% CI
	p

	Variables
	
	
	
	
	
	

	Age, per year
	1.02
	1-1.04
	0.047
	1.01
	0.99-1.04
	0.181

	Male sex
	0.92
	0.55-1.52
	0.737
	
	
	

	Body mass index, per point
	1.01
	0.97-1.04
	0.769
	
	
	

	Indication for ECMO
	
	
	
	
	
	

		Cardiogenic shock
	
	
	
	
	
	

		Acute respiratory distress syndrome
	0.98
	0.57-1.68
	0.932
	
	
	

		Post-cardiotomy
	1.55
	0.68-3.5
	0.297
	
	
	

		Septic shock
	1.56
	0.37-6.52
	0.543
	
	
	

		E-CPR
	0.31
	0.04-2.25
	0.245
	
	
	

		Other
	0.48
	0.06-3.6
	0.478
	
	
	

	SARS-CoV2 infection
	1.06
	0.61-1.85
	0.825
	
	
	

	Pre-existing conditions
	
	
	
	
	
	

		Chronic cardiac disease
	1.39
	0.84-2.28
	0.197
	1.85
	1.04-3.29
	0.038

		Chronic renal disease
	1.67
	0.87-3.21
	0.121
	0.59
	0.27-1.31
	0.195

		Chronic respiratory disease
	2.03
	1.12-3.67
	0.019
	1.49
	0.79-2.79
	0.217

		Diabetes mellitus
	0.85
	0.5-1.45
	0.547
	
	
	

		Peripheral vascular disease
	1.57
	0.87-2.85
	0.134
	1.69
	0.83-3.47
	0.15

		Immunocompromised*
	1.49
	0.85-2.58
	0.161
	1.23
	0.64-2.37
	0.526

	Pregnancy
	2.27
	0.31-16.5
	0.417
	
	
	

	Admission SAPS II score
	1
	0.99-1.02
	0.518
	
	
	

	Admission SOFA score
	1.02
	0.96-1.08
	0.566
	
	
	

	Veno-venous ECMO†
	1.15
	0.69-1.9
	0.59
	
	
	

	Cardiac arrest during cannulation
	0.68
	0.31-1.49
	0.337
	
	
	

	Site of cannulation
	
	
	
	
	
	

		Femoro-jugular
	
	
	
	
	
	

		Femoro-femoral
	0.99
	0.59-1.65
	0.961
	
	
	

		Other
	2.05
	0.48-8.74
	0.334
	
	
	

	Implantation by mobile unit
	1.12
	0.63-2
	0.709
	
	
	

	Percutaneous cannulation
	0.97
	0.57-1.67
	0.918
	
	
	

	Ongoing antibiotics at ECMO start
	1.25
	0.77-2.02
	0.367
	
	
	

	Associated bloodstream infection‡
	1.52
	0.9-2.57
	0.117
	1.58
	0.89-2.81
	0.116

	Time from ECMO start to infection onset, per day
	1.03
	1-1.05
	0.024
	1.03
	1-1.06
	0.037

	Inflammatory sign at cannula insertion site
	0.88
	0.53-1.47
	0.629
	
	
	

	Septic shock
	3.74
	2.12-6.6
	<0.001
	3.91
	2.09-7.3
	<0.001

	Pathogen responsible for infection
	
	
	
	
	
	

		Staphylococcus aureus
	0.59
	0.14-2.4
	0.457
	
	
	

		Coagulase-negative Staphylococcus
	1.47
	0.89-2.44
	0.134
	2.1
	1.16-3.79
	0.014

		Streptococcus spp.
	0.3
	0.04-2.14
	0.228
	
	
	

		Enterococcus spp.
	0.8
	0.47-1.36
	0.403
	
	
	

		Enterobacteriaceae
	1.04
	0.64-1.67
	0.888
	
	
	

		Non fermenting Gram-negative bacilli
	0.9
	0.47-1.71
	0.738
	
	
	

		Anaerobe
	1
	0.36-2.75
	0.996
	
	
	

		MDRO
	1.23
	0.67-2.25
	0.514
	
	
	

		Polymicrobial
	0.85
	0.52-1.39
	0.512
	
	
	

	Time from diagnostic to empiric treatment, per day
	0.93
	0.78-1.09
	0.357
	
	
	

	Time from infection onset to appropriate antimicrobial treatment, per day
	0.87
	0.75-1.02
	0.089
	0.98
	0.82-1.16
	0.772

	Combination therapy
	0.88
	0.49-1.56
	0.656
	
	
	


Abbreviations: BMI, body mass index. ECMO, extracorporeal membrane oxygenation. SAPS 2, Simplified acute physiology score 2. SOFA, Sepsis-related organ failure assessment. E-CPR, Extracorporeal cardiopulmonary resuscitation. SARS CoV-2: severe acute respiratory syndrome coronavirus-2. MDRO: multi-drug resistant organism.
* Solid organ transplant recipients, active hematological malignancy or receiving immunosuppressant drug (including corticosteroids at a dose≥0.5 mg/kg/d for≥1 month)


eTable 2. Uni- and multivariable analyses of factor associated with recurrence of infection, taking into account death and decannulation as competing events in the 124 patients (Fine and Gray competitive risk analysis)

	
	Univariable analysis
	Multivariable analysis

	
	sdHR
	95%CI
	p
	sdHR
	95%CI
	p

	Variables
	
	
	
	
	
	

	Age, per year
	0.99
	0.96–1.02
	0.43
	
	
	

	Male sex
	1.32
	0.53–3.31
	0.56
	
	
	

	Body mass index, per point
	1.04
	0.98–1.11
	0.18
	0.92
	0.81-1.05
	0.2

	Indication for ECMO
	Cardiogenic shock
	Acute respiratory distress 	syndrome
	Post-cardiotomy
	Septic shock
	E-CPR
	Other
	
0.68
2.7
0.45
∞
∞
0
	
0.29–1.61
1.16–6.31
0.06–3.43
0–∞
0–∞
0–0
	
0.4
0.02
0.4
0.9
0.9
0.9
	

0.24
	

0.01–8.72
	

0.4



	SARS-CoV2 infection
	3.63
	1.56–8.42
	0.003
	2.91
	0.29–29.1
	0.4

	Pre-existing conditions
	Chronic cardiac disease
	Chronic renal disease
	Chronic respiratory disease
	Diabetes mellitus
	Peripheral vascular disease
	Immunocompromised*
	
0.87
0.61
0.25
0.35
1.63
1.2
	
0.35–2.14
1.15–1.15
0.04–1.81
0.1–1.15
0.6–4.41
0.44–3.23
	
0.8
0.5
0.2
0.08
0.3
0.7
	
	
	

	Pregnancy
	123
	17.5–866
	<0.001
	3650
	15.33–869000
	0.003

	Admission SAPS II score
	1.01
	0.98–1.03
	0.6
	
	
	

	Admission SOFA score
	1.02
	0.93–1.12
	0.7
	
	
	

	Veno-venous ECMO†
	3.4
	1.45–8.01
	0.005
	14.7
	1.58–137
	0.02

	Cardiac arrest during cannulation
	0.63
	0.15–2.6
	0.5
	
	
	

	Site of cannulation
	
	
	
	
	
	

		Femoro-jugular
	2.27
	0.97–5.31
	0.06
	0.09
	0.01–1.2
	0.07

		Femoro-femoral
	0.41
	0.18–0.96
	0.04
	0.05
	0.01–0.4
	0.005

		Other
	1.99
	0.34–11.6
	0.5
	
	
	

	Implantation by mobile unit
	0.93
	0.32–2.72
	0.9
	
	
	

	Percutaneous cannulation
	2.29
	0.65–8.04
	0.2
	1.03
	0.14–7.75
	0.9

	Ongoing antibiotics at ECMO start
	1.6
	0.69–3.73
	0.3
	
	
	

	Associated bloodstream infection‡
	0.61
	0.26–1.43
	0.3
	
	
	

	Time from ECMO start to infection onset, per day
	1.03
	1–1.06
	0.09
	0.97
	0.87–1.07
	0.5

	Inflammatory sign at cannula insertion site
	1.4
	0.57–3.43
	0.5
	
	
	

	Septic shock
	0.58
	0.24–1.39
	0.2
	
	
	

	Pathogen responsible for infection
	
	
	
	
	
	

	Staphylococcus aureus
	0.93
	0.14-6,21
	0,94
	
	
	

	Coagulase-negative Staphylococcus
	0.36
	0.11–1.2
	0.09
	0.11
	0.01-2.19
	0.2

	Streptococcus spp.
	1.79
	0.19–16.6
	0.6
	
	
	

	Enterococcus spp.
	1.39
	0.59–3.29
	0.5
	
	
	

	Enterobacteriaceae
	1.25
	0.53–2.95
	0.6
	
	
	

	Non fermenting Gram-negative bacilli
	1.09
	0.36–3.3
	0.9
	
	
	

	Anaerobe
	0.78
	0.12–5.22
	0.8
	
	
	

	MDRO
	2.04
	0.82–5.08
	0.1
	1.5
	0.28–8.02
	0.6

	Polymicrobial
	0.87
	0.37–2.06
	0.8
	
	
	

	Time from diagnostic to empiric treatment, per day
	0.93
	0.76–1.15
	0.5
	
	
	

	Appropriate empiric antimicrobial treatment
	2.16
	0.62–7.49
	0.2
	
	
	

	Time from infection onset to appropriate antimicrobial treatment, per day
	1.08
	0.91–1.27
	0.4
	
	
	

	Duration of antimicrobial treatment >8 days
	1.59
	0.65–3.88
	0.3
	1.42
	0.39–5.19
	0.6

	Combination therapy
	0.33
	0.08–1.42
	0.1
	0.57
	0.11–2.9
	0.5

	Cannula site change for infection
	1.20
	0.46–3.15
	0.7
	
	
	


Abbreviations: HR, hazard ratio. BMI, body mass index. SAPS 2, simplified acute physiology score 2. SOFA, sepsis-related organ failure assessment. ECMO, extracorporeal membrane oxygenation. E-CPR, extracorporeal cardiopulmonary resuscitation. MDRO, multidrug resistant organism.
* Solid organ transplant recipients, active hematological malignancy or receiving immunosuppressant drug (including corticosteroids at a dose≥0.5 mg/kg/d for≥1 month)
† as compared to veno-arterial ECMO
‡ as compared to cannula-related infection without associated bloodstream infection


eTable 3. Risk factor for recurrent infection in the 124 patients with cannula-related infection (Poisson regression)
	
	Univariable analysis
	Multivariable analysis

	
	IRR
	95%CI
	p
	IRR
	95%CI
	p

	Variables
	
	
	
	
	
	

	Age, per year
	0.99
	0.59-3
	0.3
	
	
	

	Male sex
	1.33
	0.96-1.03
	0.5
	
	
	

	Body mass index, per point
	1
	1-1
	0.8
	
	
	

	Indication for ECMO
	
	
	
	
	
	

		Cardiogenic shock
	Ref
	Ref
	Ref
	
	
	

		Acute respiratory distress syndrome
	1.52
	0.34-6.75
	0.3
	
	
	

		Post-cardiotomy
	1.51
	0.22-12.86
	0.6
	
	
	

		Septic shock
	1.67
	0.14-8.17
	0.6
	
	
	

		E-CPR
	1.06
	0.51-4.19
	0.9
	
	
	

		Other
	0
	0.65-2.91
	0.9
	
	
	

	SARS-CoV2 infection
	1.38
	1-1
	0.4
	
	
	

	Pre-existing conditions
	
	
	
	
	
	

		Chronic cardiac disease
	1.45
	0.13-2.36
	0.4
	
	
	

		Chronic renal disease
	0.56
	0.12-2.2
	0.4
	
	
	

		Chronic respiratory disease
	0.52
	0.08-0.65
	0.4
	
	
	

		Diabetes mellitus
	0.23
	0.69-4.16
	0.006
	0.32
	0.1-1.02
	0.05

		Peripheral vascular disease
	1.7
	0.48-2.88
	0.3
	
	
	

		Immunocompromised*
	1.17
	0.46-24.83
	0.7
	
	
	

	Pregnancy
	3.38
	0.98-1.01
	0.2
	
	
	

	Admission SAPS II score
	1
	0.93-1.11
	0.7
	
	
	

	Admission SOFA score
	1.02
	0.9-3.87
	0.7
	
	
	

	Veno-venous ECMO†
	1.87
	0.51-4.19
	0.09
	1.31
	0.54-3.15
	0.5

	Cardiac arrest during cannulation
	1.46
	1-1
	0.5
	
	
	

	Site of cannulation
	
	
	
	
	
	

		Femoro-jugular
	Ref
	Ref
	Ref
	
	
	

		Femoro-femoral
	0.75
	0.21-12.32
	0.4
	
	
	

		Other
	1.6
	0.24-1.31
	0.7
	
	
	

	Implantation by mobile unit
	0.56
	0.53-1.42
	0.2
	0.97
	0.39-2.43
	0.9

	Percutaneous cannulation
	0.87
	0.79-3.38
	0.6
	
	
	

	Ongoing antibiotics at ECMO start
	1.63
	0.34-1.51
	0.2
	1.2
	0.55-2.65
	0.6

	Associated bloodstream infection‡
	0.72
	0.97-1.04
	0.4
	
	
	

	Time from ECMO start to infection onset, per day
	1
	0.37-1.65
	0.9
	
	
	

	Inflammatory sign at cannula insertion site
	0.78
	0.48-2.09
	0.5
	
	
	

	Septic shock
	1
	1-1
	0.9
	
	
	

	Pathogen responsible for infection
	
	
	
	
	
	

	Staphylococcus aureus
	1.23
	0.21-1.75
	0.8
	
	
	

		Coagulase-negative 		Staphylococcus
	0.61
	0.37-19.81
	0.4
	
	
	

		Streptococcus spp.
	2.7
	0.23-1.06
	0.3
	
	
	

		Enterococcus spp.
	0.49
	0.49-2.21
	0.07
	0.86
	0.36-2.03
	0.7

		Enterobacteriaceae
	1.04
	0.49-3.39
	0.9
	
	
	

		Non fermenting Gram-	negative bacilli
	1.29
	0.07-3.81
	0.6
	
	
	

		Anaerobe
	0.52
	0.64-3.28
	0.5
	
	
	

		MDRO
	1.45
	0.21-0.95
	0.4
	
	
	

		Polymicrobial
	0.44
	0.83-1.17
	0.04
	0.74
	0.31-1.75
	0.5

	Time from diagnostic to empiric treatment, per day
	0.99
	0.88-1.38
	0.9
	
	
	

	Time from infection onset to appropriate antimicrobial treatment, per day
	1.1
	0.65-2.79
	0.4
	
	
	

	Duration of antimicrobial treatment >8 days
	1.34
	0.22-1.81
	0.4
	
	
	

	Combination therapy
	0.63
	0.19-1.16
	0.4
	
	
	

	Cannula site change for infection
	0.47
	1-1
	0.1
	0.82
	0.3-2.26
	0.7



Abbreviations: IRR, incidence risk ratio. BMI, body mass index. SAPS 2, simplified acute physiology score 2. SOFA, sepsis-related organ failure assessment. ECMO, extracorporeal membrane oxygenation. E-CPR, extracorporeal cardiopulmonary resuscitation. MDRO, multidrug resistant organism

eTable 4.  Baseline characteristics of the 105 patients alive at day 8 after infection onset, according to the duration of effective antimicrobial treatment (short, ≤8 days or long, >8days)
	
	Short (≤8 days) duration
N = 35
	Long (>8 days) duration
N = 70
	p

	Age
	50 (34–58)
	52 (41–62)
	0.3

	Male sex
	22 (63)
	49 (70)
	0.6

	BMI
	32 (26–39)
	28 (24–33)
	0.09

	Indication for ECMO
	Cardiogenic shock
	Acute respiratory distress syndrome
	Post-cardiotomy
	Septic shock
	E-CPR
	Other
	
14 (40)
16 (46)
2 (6)
1 (3)
1 (3)
1 (3)
	
39 (56)
19 (27)
6 (9)
1 (1)
4 (6)
1 (1)
	0.5

	SARS-CoV2 infection
	12 (34)
	13 (19)
	0.1

	Pre-existing conditions
	Chronic cardiac disease
	Chronic renal disease
	Chronic respiratory disease
	Diabetes mellitus
	Peripheral vascular disease
	Immunocompromised*
Pregnancy
	
7 (20)
5 (14)
5 (14)
12 (34)
3 (9)
6 (17)
0
	
27 (39)
8 (11)
8 (11)
20 (29)
13 (19)
14 (20)
1 (1)
	
0.09
0.8
0.9
0.7
0.3
0.9
1.0

	Admission SAPS II score
	45 (31–57)
	42 (28–61)
	0.6

	Admission SOFA score
	8 (5–12)
	8 (4–11)
	0.9

	Type of ECMO
	Veno-venous
	Veno-arterial
	
16 (46)
19 (54)
	
19 (27)
51 (63)
	0.09



	Cardiac arrest during cannulation
	2 (6)
	13 (19)
	0.1

	Implantation by mobile unit
	8 (24)
	14 (21)
	0.9

	Percutaneous cannulation
	22 (76)
	38 (64)
	0.4

	Intra-aortic balloon pump
	8 (23)
	19 (27)
	0.8

	Ongoing antibiotics at ECMO start
	16 (46)
	39 (56)
	0.1


Results are expressed as n (%) or median (IQR)
Abbreviations: BMI, body mass index. ECMO, extracorporeal membrane oxygenation. SAPS 2, Simplified acute physiology score 2. SOFA, Sepsis-related organ failure assessment. E-CPR, Extracorporeal cardiopulmonary resuscitation.
[bookmark: _GoBack]* Solid organ transplant recipients, active hematological malignancy or receiving immunosuppressant drug (including corticosteroids at a dose≥0.5 mg/kg/d for≥1 month)

eTable 5. Characteristics, microbiology and management of cannula-related infection in the 105 patients alive at day 8 after infection onset, according to the duration of effective antimicrobial treatment (≤8 days or >8days)
	
	Short (≤8 days) duration
N = 35
	Long (>8 days) duration
N = 70
	p

	Characteristics of infection
	
	
	

	Associated bloodstream infection
	21 (60)
	43 (61)
	1.0

	Time from ECMO start to infection onset, days
	11 (7–14)
	8 (5–16)
	0.6

	Inflammatory sign at cannula insertion site
	19 (59)
	42 (63)
	0.9

	Septic shock
	12 (38)
	39 (56)
	0.1

	Pathogen responsible for infection
	
	
	

	Staphylococcus aureus
Methicillin resistant
Coagulase-negative Staphylococcus
Methicillin resistant
Streptococcus spp
Enterococcus spp
Vancomycin resistant
Enterobacteriaceae
		ESBL-producer
Carbapenem resistant
Non fermenting Gram-negative bacilli
		Multidrug resistant
Anaerobe
Multidrug resistant organism
Polymicrobial
	0
0
8 (23)
1 (3)
2 (6)
13 (38)
0
19 (54)
4 (11)
1 (3)
5 (14)
2 (6)
2 (6)
6 (17)
13 (37)
	4 (6)
1 (1)
22 (31)
4 (6)
2 (3)
21 (30)
0
33 (47)
9 (13)
3 (4)
15 (21)
3 (4)
4 (6)
133 (19)
29 (41)
	0.3
1.0
0.5
0.9
0.6
0.6

0.6
1.0
1.0
0.5
1.0
1.0
1.0
0.8

	Management of infection
	
	
	

	Time from diagnostic to empiric treatment, days
	0 (0–1)
	0 (0–0)
	0.2

	Appropriate empiric antimicrobial treatment
	21 (70)
	42 (69)
	1.0

	Time from infection onset to appropriate antimicrobial treatment, days
	2 (0–3)
	2 (0–2)
	0.6

	Duration of antimicrobial treatment of first ECMO-related infection, days
	7 (6–8)
	15 (11–19)
	

	Combination therapy
	8 (23)
	17 (24)
	1.0

	Oxygenator change during infection
	6 (17)
	19 (27)
	0.4

	Cannulation-site change for infection
	8 (23)
	14 (20)
	0.9

	Surgery needed for cannulation-site infection
	6 (17)
	27 (39)
	0.04

	Cannula-site complications after ECMO removal

	Cannula-site infection
	2 (6)
	21 (32)
	0.04

	Arterial thrombosis
	4 (11)
	6 (9)
	0.9

	Local hemorrhage
	1 (3)
	5 (7)
	0.7

	Outcomes
	
	
	

	Recurrence of infection
	8 (23)
	20 (29)
	0.7

	Duration of ECMO support, days
	18 (11–37)
	15 (8–22)
	0.3

	Duration of mechanical ventilation, days
	20 (15–47)
	20 (9–34)
	0.3

	ICU length of stay, days
	30 (21–59)
	29 (20–44)
	0.4

	Death on ECMO
	10 (29)
	18 (26)
	0.9

	ICU mortality
	14 (40)
	35 (50)
	0.5



Results are expressed as n (%) or median (IQR)
Abbreviations: ECMO, extracorporeal membrane oxygenation. ESBL, extended-spectrum betalactamase. ICU, intensive care unit.
