[bookmark: _GoBack]Table S1: STROBE Statement for cohort studies
	[bookmark: bold1][bookmark: italic1][bookmark: bold2][bookmark: italic2][bookmark: bold3][bookmark: italic3][bookmark: bold4][bookmark: italic4][bookmark: italic5]
	Item #
	Recommendation
	Page#

	 Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
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Table S2: The number of observed and missing values
	Variable
	Observed
	Missing (%)

	Age
	1818
	1 (0.06%)

	Sex
	1819
	0

	Body mass index
	902
	917 (50.4%)

	Past medical history
	1819
	0

	Performance status
	1760
	59 (3.2%)

	Location of cardiac arrest
	1813
	6 (0.3%)

	Cause of cardiac arrest
	1818
	1 (0.06%)

	Witness
	1813
	6 (0.3%)

	Bystander CPR
	1791
	28 (1.5%)

	Automated external defibrillator
	1803
	16 (0.9%)

	Initial cardiac rhythm
	1802
	17 (0.9%)

	Low flow time
	1712
	107 (5.9%)

	Signs of life at hospital arrival
	1114
	705 (38.8%)

	pH at hospital arrival
	1720
	99 (5.4%)

	Percutaneous coronary intervention
	1762
	57 (3.1%)

	Intra aorta balloon pumping
	1819
	0

	Targeted temperature
	1194
	625 (34.3%)

	Favorable neurologic outcome at discharge
	1819
	0

	Hospital survival
	1819
	0

	Acute kidney injury
	1414
	405 (22.3%)

	Withhold/withdraw life-sustaining therapy
	1819
	0


 Abbreviations: CPR, cardiac pulmonary resuscitation

Table S3: Comparison neurologic outcome at discharge and sex in patient backgrounds
	
	Male (n=1,523)
	
	Female (n=289)
	

	
	Favorable neurologic outcome at discharge
 (n=188)
	No favorable neurologic outcome at discharge
 (n= 1,335)
	p-value
	Favorable neurologic outcome at discharge
 (n=47)
	No favorable neurologic outcome at discharge
(n= 249)
	p-value

	Age (year)
	55.0 [44.5-66.0]
	61.0 [51.0-69.0]
	<0.001
	56.0 [46.0-69.0]
	60.0 [46.0-69.0]
	0.42

	Body mass index
	24.2 [21.6-26.3]
	24.7 [22.2-27.5]
	0.03
	22.4 [19.9-24.8]
	23.9 [20.8-28.0]
	0.034

	Past medical history
	
	
	
	
	
	

	 Hypertension
	61 (32.4%)
	413 (30.9%)
	0.68
	18 (38.3%)
	67 (26.9%)
	0.11

	 Diabetes mellitus
	35 (18.6%)
	274 (20.5%)
	0.54
	9 (19.1%)
	30 (12.0%)
	0.19

	 Cardiac disease
	33 (17.6%)
	341 (25.5%)
	0.017
	13 (27.7%)
	51 (20.5%)
	0.27

	 Stroke
	8 ( 4.3%)
	85 ( 6.4%)
	0.26
	3 ( 6.4%)
	16 ( 6.4%)
	0.99

	 Chronic kidney disease
	8 ( 4.3%)
	72 ( 5.4%)
	0.51
	4 ( 8.5%)
	6 ( 2.4%)
	0.034

	Performance Status*
	
	
	
	
	
	

	 0
	171 (91.0%)
	1,168 (87.5%)
	0.29
	39 (83.0%)
	209 (83.9%)
	0.14

	 1
	13 ( 6.9%)
	96 ( 7.2%)
	
	8 (17.0%)
	23 ( 9.2%)
	

	 2
	1 ( 0.5%)
	24 ( 1.8%)
	
	0 ( 0.0%)
	8 ( 3.2%)
	

	Location of cardiac arrest
	
	
	
	
	
	

	 Home
	58 (30.9%)
	517 (38.7%)
	0.15
	18 (38.3%)
	134 (53.8%)
	0.24

	 Public place/Street
	65 (34.6%)
	436 (32.7%)
	
	11 (23.4%)
	49 (19.7%)
	

	 Workplace
	29 (15.4%)
	157 (11.8%)
	
	2 ( 4.3%)
	13 ( 5.2%)
	

	 Ambulance**
	26 (13.8%)
	132 ( 9.9%)
	
	13 (27.7%)
	39 (15.7%)
	

	 Other
	9 ( 4.8%)
	88 ( 6.6%)
	
	3 ( 6.4%)
	14 ( 5.6%)
	

	Cause of cardiac arrest
	
	
	
	
	
	

	 Acute coronary syndrome
	121 (64.4%)
	748 (56.0%)
	<0.001
	19 (40.4%)
	82 (32.9%)
	0.1

	 Arrhythmia
	29 (15.4%)
	162 (12.1%)
	
	10 (21.3%)
	32 (12.9%)
	

	 Myocarditis/Myopathy
	17 ( 9.0%)
	75 ( 5.6%)
	
	5 (10.6%)
	18 ( 7.2%)
	

	 Aortic dissection
	5 ( 2.7%)
	24 ( 1.8%)
	
	6 (12.8%)
	24 ( 9.6%)
	

	 Pulmonary embolism
	1 ( 0.5%)
	93 ( 7.0%)
	
	0 ( 0.0%)
	18 ( 7.2%)
	

	 Other diagnosed internal disease
	6 ( 3.2%)
	130 ( 9.7%)
	
	6 (12.8%)
	57 (22.9%)
	

	 Unknown etiology
	9 ( 4.8%)
	102 ( 7.6%)
	
	1 ( 2.1%)
	18 ( 7.2%)
	

	Witness
	162 (87.1%)
	1,035 (77.6%)
	0.003
	39 (84.8%)
	193 (78.1%)
	0.31

	Bystander CPR
	135 (73.0%)
	728 (55.3%)
	<0.001
	31 (67.4%)
	147 (60.5%)
	0.38

	Automated external defibrillator
	129 (69.4%)
	839 (63.2%)
	0.1
	28 (62.2%)
	119 (48.6%)
	0.092

	Initial cardiac rhythm
	
	
	
	
	
	

	 Shockable rhythm
	157 (83.5%)
	871 (65.2%)
	<0.001
	34 (72.3%)
	110 (44.2%)
	0.003

	 PEA
	25 (13.3%)
	334 (25.0%)
	
	11 (23.4%)
	104 (41.8%)
	

	 Asystole
	4 ( 2.1%)
	120 ( 9.0%)
	
	1 ( 2.1%)
	31 (12.4%)
	

	Cardiac rhythm at hospital arrival
	
	
	
	
	
	

	 Shockable rhythm
	143 (76.1%)
	582 (43.6%)
	<0.001
	29 (61.7%)
	84 (33.7%)
	0.002

	 PEA
	40 (21.3%)
	445 (33.3%)
	
	15 (31.9%)
	106 (42.6%)
	

	 Asystole
	5 ( 2.7%)
	304 (22.8%)
	
	3 ( 6.4%)
	58 (23.3%)
	

	Cardiac rhythm at ECMO initiation
	
	
	
	
	
	

	 Shockable rhythm
	138 (73.4%)
	640 (47.9%)
	<0.001
	31 (66.0%)
	88 (35.3%)
	0.001

	 PEA
	40 (21.3%)
	452 (33.9%)
	
	11 (23.4%)
	115 (46.2%)
	

	 Asystole
	8 ( 4.3%)
	233 (17.5%)
	
	5 (10.6%)
	38 (15.3%)
	

	Time from emergency call to hospital arrival (min)
	29.0 [23.0-37.0]
	32.0 [26.0-39.0]
	0.002
	33.5 [24.0-39.0]
	34.0 [28.0-39.0]
	0.23

	Low-flow time* (min)
	51.0 [41.0-62.0]
	55.0 [45.0-67.0]
	<0.001
	49.0 [41.0-57.0]
	56.0 [46.0-67.0]
	0.004

	Tips65 score**
	2.0 [2.0-3.0]
	2.0 [1.0-2.0]
	<0.001
	2.0 [1.0-3.0]
	1.0 [1.0-2.0]
	0.002

	Clinical characteristics at hospital arrival
	
	
	
	
	
	

	 Signs of life***
	55 (51.4%)
	122 (14.6%)
	<0.001
	14 (51.9%)
	21 (14.6%)
	<0.001

	  Gasping
	50 (29.2%)
	92 ( 7.9%)
	<0.001
	10 (22.2%)
	18 ( 8.3%)
	0.006

	  Pupillary light reaction
	22 (18.8%)
	68 ( 7.0%)
	<0.001
	6 (20.7%)
	14 ( 8.4%)
	0.045

	  GCS M > 1
	11 ( 5.9%)
	10 ( 0.8%)
	<0.001
	2 ( 4.3%)
	1 ( 0.4%)
	0.016

	 Body temperature (℃)
	35.2 [34.4-35.8]
	35.2 [34.2-35.9]
	0.67
	35.2 [34.1-35.8]
	35.4 [34.5-36.0]
	0.4

	 pH
	7.0 [6.8-7.1]
	6.9 [6.8-7.0]
	0.006
	7.0 [6.8-7.1]
	6.9 [6.8-7.0]
	0.16

	 Lactate (mmol/L)
	13.4 [9.9-16.9]
	12.9 [10.1-16.0]
	0.43
	12.5 [8.7-14.9]
	12.9 [10.2-15.0]
	0.31

	Coronary angiography
	175 (93.1%)
	971 (72.8%)
	<0.001
	42 (89.4%)
	158 (63.5%)
	<0.001

	Percutaneous coronary intervention
	105 (59.0%)
	586 (45.3%)
	<0.001
	15 (32.6%)
	60 (24.7%)
	0.26

	Intra aortic balloon pumping
	145 (77.1%)
	791 (59.5%)
	<0.001
	30 (63.8%)
	117 (47.0%)
	0.034

	Target temperature (℃)
	
	
	
	
	
	

	 ≦34
	115 (61.2%)
	547 (41.0%)
	<0.001
	26 (55.3%)
	93 (37.3%)
	0.002

	 35
	19 (10.1%)
	72 ( 5.4%)
	
	5 (10.6%)
	16 ( 6.4%)
	

	 36≦
	31 (16.5%)
	226 (16.9%)
	
	10 (21.3%)
	34 (13.7%)
	


Abbreviations: CPR, cardiac pulmonary resuscitation; ROSC, return of self-circulation; PEA, pulseless electrical activity; ECMO, extracorporeal membrane oxygenation; GCS, Glasgow Coma Scale-Motor

Table S4: Association of being female with outcomes in univariate model and multi-level logistic regression model in imputed data
	[bookmark: _Hlk154732907]
	Univariate model
	Multi-level model

	
	OR [95% CI]
	p-value
	OR [95% CI]
	p-value

	Primary Outcome
	
	
	
	

	Favorable neurologic outcome at discharge
	
	
	
	

	 Primary analysis 
	1.34 [0.95–1.90]–
	0.10
	[bookmark: _Hlk170594235]1.60 [1.05–2.43]
	[bookmark: _Hlk170594243]0.03

	 Sensitivity analysis
	
	
	
	

	  Pre-cardiac arrest factors model *
	
	
	1.44 [0.98–2.10]
	0.06

	  Before ECPR factors model **
	
	
	1.57 [1.03–2.38]
	0.04

	  After ECPR run factors model*** 
	
	
	1.50 [1.05–2.15]
	0.03

	  ROSC patients included model****
	1.24 [0.90–1.71]
	0.19
	1.48 [1.00–2.19]
	0.049

	  AKI adjusted model*****
	
	
	1.55 [1.02–2.37]
	0.04

	Secondary Outcome
	
	
	
	

	 Hospital survival
	1.20 [0.91–1.59]
	0.20
	1.46 [1.03–2.06]
	0.03

	 Severe acute kidney injury
	0.59 [0.39–0.89]
	0.01
	0.67 [0.44–1.03]
	0.07

	 Withhold/withdraw life-sustaining therapy
	1.14 [0.86–1.49]
	0.36
	1.08 [0.78–1.50]
	0.64


OR: odds ratio; CI: confidence interval; ECPR: extracorporeal cardiopulmonary resuscitation; AKI: acute kidney injury
[bookmark: _Hlk153582073]Multi-level logistic regression analysis adjusted with center level variable (hospital), and individual level variable (age, BMI, past medical history (hypertension, diabetes mellitus, cardiac disease, chronic kidney disease), performance status, location of cardiac arrest, witness, bystander CPR, initial cardiac rhythm, low-flow time, ROSC before cannulation, signs of life, cause of cardiac arrest, AED, pH at hospital arrival, PCI, IABP, and target temperature).
*: Age, BMI, past medical history, performance status, cause of cardiac arrest
**: Age, BMI, past medical history, performance status, cause of cardiac arrest, location, witness, bystander, AED, initial cardiac rhythm, low-flow time, ROSC before cannulation, signs of life, pH
***: PCI, IABP, target temperature
****: Model including patients with ROSC at hospital arrival and ECMO initiation
*****: AKI occurrence was added to the adjustment factors used in the primary analysis.

Table S5: Full model of multilevel analysis for favorable neurologic outcome at discharge with multiple imputation
	
	Odds ratio [95% CI]
	p-value

	Age (year)
	–0.03[–0.04–0.02]
	<0.001

	Women
	1.60 [1.05–2.43]
	0.03 

	Body mass index
	–0.05 [–0.10–0.01]
	0.01 

	Past medical history
	
	

	 Hypertension
	1.35 [0.95–1.93]
	0.09 

	 Diabetes mellitus
	0.98 [0.64–1.49]
	0.93 

	 Cardiac disease
	0.66 [0.44–0.99]
	0.04 

	 Chronic kidney disease
	1.31 [0.62–2.78]
	0.48 

	Performance Status**
	
	

	 0
	Reference
	

	 1
	1.22 [0.68–2.20]
	0.50 

	 2
	0.32 [0.04–2.54]
	0.28 

	Location of cardiac arrest
	
	

	Home
	Reference
	

	Public place/Street
	1.37 [0.93–2.02]
	0.11 

	Workplace
	1.60 [0.95–2.69]
	0.08 

	Ambulance
	1.66 [0.93–2.95]
	0.09 

	Other
	0.81 [0.39–1.68]
	0.57 

	Cause of cardiac arrest
	
	

	Acute coronary syndrome
	Reference
	

	Arrhythmia
	0.93 [0.52–1.66]
	0.79 

	Myocarditis/ Myopathy
	1.09 [0.54–2.19]
	0.80 

	Pulmonary embolism
	2.10 [0.80–5.49]
	0.13 

	Acute aortic dissection
	0.13 [0.02–0.98]
	0.05 

	Other internal disease
	0.50 [0.23–1.08]
	0.08 

	Unknown
	0.74 [0.33–1.67]
	0.47 

	Witness
	1.56 [0.99–2.46]
	0.06 

	Bystander CPR
	1.50 [1.05–2.14]
	0.03

	Initial cardiac rhythm
	
	

	Shockable rhythm
	Reference
	

	PEA
	0.29 [0.17–0.51]
	<0.001

	Asystole
	0.20 [0.07–0.52]
	<0.001

	Low-flow time
	–0.005 [–0.01–0.004]
	0.30

	Automated external defibrillator
	0.74 [0.49–1.13]
	0.16

	Signs of life at hospital arrival
	3.91 [2.70–5.66]
	<0.001

	pH at hospital arrival
	1.24 [0.30–2.19]
	0.01

	Percutaneous coronary intervention
	1.05 [0.65–1.71]
	0.83 

	Intra aorta balloon pumping
	1.55 [1.03–2.34]
	0.03 

	Targeted temperature (℃)
	
	

	<=34
	Reference
	

	35
	1.27 [0.70–2.30]
	0.44 

	36<=
	0.82 [0.53–1.26]
	0.37 


Abbreviations: CPR, cardiac pulmonary resuscitation; PEA, pulseless electrical activity
