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Prospective Validation of the MIRACLE2 Score for Early Neurological Stratification after Out-of-Hospital-Cardiac-Arrest – the GLOBAL-MIRACLE registry

SUPPLEMENTAL METHODS
Statistical Analysis Details
The confusion matrix involved a cross-tabulation of two binary variables: the primary outcome (the reference variable) and a classification variable that was created after dichotomising the risk tool at a cut-off point. The classification variable was coded 0 if the risk tool was < than  and 1 if the risk tool was  than .
We calculated the AUC, sensitivity, specificity, PPV and NPV within each imputed dataset. For each metric, the final result was obtained after combining the 40 estimates into a single value via Rubin’s rules [34]. The two-sided 95% confidence interval (CI) for the AUC was calculated using , where  is the combined value of AUC and  the combined value of variance of .  represents the significance level and was set to 0.05. The degrees of freedom, , were based on Rubin’s formula for the degrees of freedom after multiple imputation, which involve the number of imputed datasets and the fraction of missing information [34]. The two-sided 95% CI around the metrics of accuracy and prediction were calculated using the  formula for a Wilson confidence interval for binomial proportions after MI, presented by Lott and Reiter [46].
Handling of Missing Data
Missing data was assumed to be missing at random (MAR). MI was performed to account for the missing data required for the calculation of each of the scores. A separate MI was performed for each risk tool, where incomplete variables required for calculation of each risk tool were imputed simultaneously, using chained equations. The imputation model for each tool included the variables that were included in its development, including outcome as recommended by Gravensteijn et al [33]. Gender and age were included in all MI models as predictors of incomplete variables (where age was not part of a score), to increase the likelihood of the ‘missing-at-random’ assumption. Continuous variables were imputed using predictive mean matching with k=10 [47] after observing that larger values of k did not affect the results. Binary variables were imputed using logistic regression (logit), and categorical variables using multinomial regression (mlogit). For each risk tool, 40 MI datasets were created and the distributions of the imputed variables were examined. Pooled estimates, such as the median AUC and corresponding confidence intervals, were then derived by combining the results across the 40 imputed datasets, reflecting the uncertainty due to missing data. Further details are presented in the supplement. The risk tools were developed within the MI datasets based on the imputed variables involved in their construction.  














SUPPLEMENTAL TABLES
	Table S1. Cardiac arrest centres 

	Cardiac Arrest Centre
	Population catchment (million)
	24/7 Primary PCI
	Types of MCS
	On-site Cardiac Surgery
	Transplant Centre

	King’s College Hospital, London United Kingdom
	1.1
	Yes
	IABP, Impella, ECMO
	Yes
	No

	Bristol Heart Institute, Bristol, United Kingdom
	1.1
	Yes
	IABP, Impella
	Yes
	No

	Royal Free Hospital, London, United Kingdom
	1.0
	Yes
	IABP
	No
	No

	Barts Heart Centre, London, United Kingdom
	2.5
	Yes
	IABP, Impella, ECMO
	Yes
	No

	Leeds General Infirmary, Leeds, United Kingdom
	3.5
	Yes
	IABP
	Yes
	No

	Liverpool Heart Centre, Liverpool, United Kingdom
	2.8
	Yes
	IABP
	Yes
	No

	Essex Cardiothoracic Centre, Basildon, United Kingdom
	2.0
	Yes
	IABP, Impella
	Yes
	No

	Centre for Intensive Internal Medicine, University Medical Center, Ljubljana, Slovenia
	1.3
	Yes
	IABP, Impella, VA-ECMO
	Yes
	Yes

	Medical University of Gdansk, Gdansk, Poland
	1.25
	Yes
	IABP, Impella, VA-ECMO
	Yes
	Yes

	Austin Health, Melbourne, Australia
	1.28
	Yes
	IABP, ECMO
	Yes
	No

	Green Lane Cardiovascular Service, Auckland City Hospital, Auckland, New Zealand
	1.6
	Yes
	IABP, ECMO
	Yes
	Yes

	PCI, primary percutaneous intervention; MCS, mechanical circulatory support; IABP, intra-aortic balloon pump; ECMO, extracorporeal membrane oxygenation





	Table S2. Variables (core and desirable) included for the GLOBAL-MIRACLE registry

	Setting
	Core Variable
	Desirable Variable

	Pre-Hospital
	Study Identifier
Age
Sex
Location of arrest
Witnessed
Initial cardiac arrest rhythm
Adrenaline
Adrenaline dose
Zero-flow time
Low-flow time
Total downtime
GCS post-ROSC
Changing rhythm
Second rhythm
Pupil non-reactivity
	Date/time of arrest
Date/time of CPR
Date/time of ROSC
Date/time of leaving site
Date/time of reaching centre
Cause of cardiac arrest
Bystander CPR
Number of defibrillation
Assisted ventilation
Use of mechanical CPR

	Arrival to a Centre
	Admission 12-lead ECG
TTE on admission
LVEF on admission
Lactate
pH
Creatinine
GFR
Troponin T/I
	Localising territory of ECG
RWMA of TTE

	Background
	Diabetes mellitus
Smoker
Hypertension
Hypercholesterolaemia
Previous CABG
Previous PCI
Previous cerebral infarction
Known cardiomyopathy
Known ESRF
	

	CAG and Pharmacology
	Early coronary angiography (<2 hours)
Delayed coronary angiography (>2 hours)
PCI
SCAI shock grade
MCS
	Number of diseased vessel
Culprit
Culprit vessel
Acute occlusion
CTO
Number of CTOs
Type of MCS

	ITU
	TTM
RRT
WLST
	

	Outcome
	CPC score on ITU discharge
CPC score on hospital discharge
Research cause of death
Bleeding complication (GUSTO)
In-hospital non-fatal MACE
Stent thrombosis (ARC)
Timing of stent thrombosis
	Date of ITU discharge
Date of hospital discharge

	CAG, coronary angiogram; GCS, Glasgow coma scale; ROSC, return of spontaneous circulation; ECG, electrocardiogram; TTE, transthoracic echocardiogram; LVEF, left ventricular ejection fraction; GFR, glomerular filtration rate; RWMA, regional wall motion abnormality; CABG, coronary artery bypass graft; PCI, percutaneous coronary intervention; ESRF, end-stage renal failure; SCAI, The Society for Cardiovascular Angiography and Interventions; MCS, mechanical circulatory support; CTO, chronic total occlusion; CPC, cerebral performance category; GUSTO, Global Use of Streptokinase and t-PA for Occluded Coronary Arteries; MACE, Major adverse cardiovascular event; ARC, Academic Research Consortium; WLST, withdrawal of life support therapy





































	Table S3. Feasibility of calculation of risk tools

	
	Missing Variables:
 n/total, n (%)
	Complete Variables to Calculate Score: n/total, n (%)

	MIRACLE2

	Missed
	3/770, (0.39)
	


701/770, (91.04)

	Initial rhythm
	8/770, (1.04)
	

	Reactivity of pupils
	26/770, (3.38)
	

	Age
	1/770, (0.13)
	

	Changing rhythm
	5/770, (0.65)
	

	Low pH
	47/770, (6.10)
	

	Epinephrine
	7/770, (0.91)
	

	TTM

	Age
	1/770, (0.13)
	



562/770, (72.99)

	Cardiac arrest at home
	3/770, (0.39)
	

	First monitored rhythm
	8/770, (1.04)
	

	Zero-flow time
	90/770, (11.69)
	

	Low-flow time
	77/770, (10.00)
	

	Treatment with adrenaline
	7/770, (0.91)
	

	No pupillary/corneal reflex
	26/770, (3.38)
	

	pH
	47/770, (6.10)
	

	GCS
	23/770, (2.99)
	

	PaCO2
	164/770, (21.30)
	

	CAHP

	Age
	1/770, (0.13)
	



618/770, (80.26)

	Location of arrest
	3/770, (0.39)
	

	Initial rhythm
	8/770, (1.04)
	

	Zero-flow time
	90/770, (11.69)
	

	Low-flow time
	77/770, (10.00)
	

	Admission pH
	47/770, (6.10)
	

	Adrenaline dose
	70/770, (9.09)
	

	r-CAST

	Initial Rhythm
	8/770, (1.04)
	


700/770, (90.91)

	Witness/until ROSC
	3/770, (0.39)
	

	pH
	47/770, (6.10)
	

	Lactate
	54/770, (7.01)
	

	GCS-M
	23/770, (2.99)
	

	NULL-PLEASE

	Non-shockable rhythm
	8/770, (1.04)
	




597/770, (77.53)

	Unwitnessed arrest
	3/770, (0.39)
	

	Long no-flow period
	90/770, (11.69)
	

	Long low-flow period
	77/770, (10.00)
	

	pH < 7.2
	47/770, (6.10)
	

	Lactate > 7.0 mmol/L
	54/770, (7.01)
	

	End-stage renal failure on dialysis
	100/770, (12.99)
	

	Age ≥85 years
	1/770, (0.13)
	

	Still (ongoing) resuscitation
	0/770, (0.00)
	

	Extracardiac cause of arrest
	4/770, (0.52)
	

	OHCA

	Initial rhythm
	8/770, (1.04)
	

616/770, (80.00)

	Zero-flow time
	90/770, (11.69)
	

	Low-flow time
	77/770, (10.00)
	

	Serum creatinine
	61/770, (7.92)
	

	Arterial lactate
	54/770, (7.01)
	

	C-GRAPH

	Coronary artery disease (known pre-arrest)
	104/770, (13.51)
	


563/770, (73.12)

	Glucose ≥200 ng/dL
	159/770, (20.65)
	

	Rhythm of arrest not VT/VF (Non-shockable rhythm)
	8/770, (1.04)
	

	Age >45 years
	1/770, (0.13)
	

	pH (arterial) ≤ 7.0
	47/770, (6.10)
	

	OHCA, out-of-hospital cardiac arrest; CAHP, cardiac arrest hospital prognosis; TTM, target temperature management
































	Table S4. Patient baseline characteristics and their association with a poor outcome for total sample and separated by good and poor outcome. p values are results of between group comparisons	

	Variables
	Good Outcome
(n = 349; 45.32%)
	Poor Outcome
(n = 395; 51.30%)
	p-value (good vs. poor outcome)

	Baseline characteristics

	Age (years), median (IQR)
	60 (51, 68)
	64 (54, 73)
	<0.001

	Male gender, n/total, n (%)
Cardiovascular Risk Factors
	281/349 (80.52)
	300/395 (75.95)
	0.133

	Diabetes mellitus, n/total, n (%)
	50/343 (14.58)
	79/369 (21.41)
	0.018

	Smoker, n/total, n (%)
	117/321 (36.45)
	104/329 (31.61)
	0.193

	Hypertension, n/total, n (%)
	121/345 (35.07)
	174/370 (47.03)
	0.001

	Hypercholesterolaemia, n/total, n (%)
	87/344 (25.29)
	116/366 (31.69)
	0.059

	Known ESRF, n/total, n (%)
	5/312 (1.60)
	10/346 (2.89)
	0.269

	Previous MI, n/total, n (%)
	37/312 (11.86)
	55/343 (16.03)
	0.124

	Known CAD, n/total, n (%)
	22/312 (7.05)
	40/342 (11.70)
	0.043

	Previous CABG, n/total, n (%)
	7/345 (2.03)
	23/371 (6.20)
	0.005

	Previous PCI, n/total, n (%)
	202/341 (59.24)
	191/369 (51.76)
	0.045

	Previous CVA, n/total, n (%)
	15/344 (4.36)
	14/367 (3.81)
	0.713

	Known Cardiomyopathy, n/total, n (%)
	30/339 (8.85)
	35/352 (9.94)
	0.623

	Admission ECG, n/total n (%)

	ST-Elevation
	181/346 (52.31)
	199/383 (51.96)
	

	Normal
	40/346 (11.56)
	30/383 (7.83)
	

	ST-Depression
	41/346 (11.85)
	33/383 (8.62)
	0.009

	LBBB
	32/346 (9.25)
	28/383 (7.31)
	

	RBBB
	11/346 (3.18)
	31/383 (8.09)
	

	Other
	41/346 (11.85)
	62/383 (16.19)
	

	LVEF, n/total n (%)

	Normal (≥ 55)
	47/283 (16.61)
	42/277 (15.16)
	

	Borderline low (50-54)
	31/283 (10.95)
	23/277 (8.30)
	0.016

	Impaired (36-49)
	103/283 (36.40)
	76/277 (27.44)
	

	Severe (≤ 35)
	102/283 (36.04)
	136/277 (49.10)
	

	Coronary angiography

	Immediate CAG, n/total n (%)
	240/332 (72.29)
	231/370 (62.43)
	0.006

	Delayed CAG, n/total n (%)
	60/329 (18.24)
	49/363 (13.50)
	0.087

	PCI, n/total n (%)
	202/341 (59.24)
	191/369 (51.76)
	0.045

	IQR, inter-quartile range; ESRF, end-stage renal failure; MI, myocardial infarction; CAD, coronary artery disease; CABG, coronary artery bypass grafting; PCI, percutaneous coronary intervention; CVA, cerebral vascular accident; ECG, electrocardiogram; LBBB, left bundle branch block; RBBB, right bundle branch block; LVEF, left ventricular ejection fraction; CAG, coronary angiogram.

	















	Table S5. Cardiac arrest circumstances for the total sample, separated by good and poor outcomes. The p-values are based on between group comparisons.

	Variables
	Good Outcome
(n = 349; 45.32%)
	Poor Outcome
(n = 395; 51.30%)
	p-value (good vs. poor outcome)

	Arrest circumstances

	Residence n/total, n (%)
	157/349 (44.99)
	248/395 (62.78)
	<0.001

	Witnessed, n/total, n (%)
	321/349 (91.98)
	325/395 (82.28)
	<0.001

	Bystander CPR, n/total, n (%)
	310/348 (89.08)
	311/394 (78.93)
	<0.001

	Zero-flow time (min), median (IQR)
	0 (0, 2)
	1 (0, 5)
	<0.001

	Low-flow time (min), median (IQR)
	16 (9, 25)
	28 (17, 40)
	<0.001

	Shockable rhythm, n/total, n (%)
	319/345 (92.46)
	267/394 (67.77)
	<0.001

	Reactive pupils, n/total, n (%)
	301/338 (89.05)
	196/384 (51.04)
	<0.001

	Use of mechanical CPR, n/total, n (%)
	34/347 (9.80)
	88/394 (22.34)
	<0.001

	Changing rhythm, n/total, n (%)
	75/347 (21.61)
	220/395 (55.70)
	<0.001

	Adrenaline, n/total, n (%)
	157/347 (45.24)
	355/393 (90.33)
	<0.001

	Hospital characteristics

	Admission pH, median (IQR)
	7.26 (7.18, 7.33)
	7.11 (6.99, 7.23)
	<0.001

	Blood lactate (mmol/L), median (IQR)
	3.05 (1.93, 5.40)
	6.50 (3.25, 10.00)
	<0.001

	Serum troponin t (ng/L), median (IQR)
	272 (91, 1278)
	473 (125, 2134.5)
	0.0018

	Serum creatinine (μmol/L), median (IQR)
	92 (78, 113.5)
	109 (90, 134)
	<0.001

	CPR, cardiopulmonary resuscitation; IQR, interquartile range; CPR, cardiopulmonary resuscitation.

	




	Table S6. STROBE Statement—checklist of items that should be included in reports of observational studies [36] 

	
	Item No.
	Recommendation
	Page No.

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	1

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	3

	[bookmark: bold7][bookmark: italic8]Introduction

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	5

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	6

	[bookmark: bold11][bookmark: italic12]Methods

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
	7

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	7

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	8

	[bookmark: bold14][bookmark: italic15]
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	9

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	9

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias
	10

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	10




	Table S7. Arrest circumstances of Derivation and Validation cohorts

	Variables
	KOCAR (n=373)
	GLOBAL-MIRACLE (n=770)
	p-value

	Age (years) – Median (IQR)
	64.4 (52.9-75.4)
	62.0 (52.0-71.0)
	0.002

	Male - no./total no. (%)
	277/373 (74.3)
	599/770 (77.8)
	0.010

	DM - no./total no. (%)
	65/373 (17.4)
	129/728 (17.7)
	0.809

	Smoking - no./total no. (%)
	203/356 (57.0)
	226/664 (34.5)
	<0.001

	Witnessed - no./total no. (%)
	293/372 (78.8)
	649/767 (84.6)
	<0.001

	Bystander CPR - no./total no. (%)
	266/371 (71.7)
	643/765 (83.7)
	<0.001

	Shockable rhythm - no./total no. (%)
	263/373 (70.5)
	587/762 (77.0)
	<0.001

	Reactive Pupils - no./total no. (%)
	144/321 (44.9)
	517/744 (69.5)
	<0.001

	Changing Rhythms - no./total no. (%)
	138/367 (37.6)
	300/765 (39.2)
	0.286

	Epinephrine - no./total no. (%)
	261/371 (70.4)
	522/763 (68.4)
	0.179

	Admission pH – Median (IQR)
	7.21 (7.08 – 7.30)
	7.20 (7.07-7.30)
	0.702

	Blood Lactate (mmol/L) – Median (IQR)
	4.90 (2.40 – 8.90)
	4.40 (2.20-8.10)
	0.326

	Serum Creatinine (µmol/L) – Median (IQR)
	108 (86.0-134.0)
	100.0 (84.0-122.0)
	0.015

	KOCAR, King’s Out-of-Hospital Cardiac Arrest Registry; DM, diabetes mellitus; CPR, cardio-pulmonary resuscitation; IQR-inter-quartile range.




	Table S8. Centre-specific Areas under the Curve

	Site
	Recruited
	Complete case AUC (95% C.I.)
	Multiple imputation AUC (95% C.I.)

	GM001-KCH
	92
	0.901 (0.839 to 0.962)
	0.895 (0.83 to 0.96)

	GM002-Leeds
	41
	0.801 (0.666 to 0.936)
	0.801 (0.66 to 0.941)

	GM003-Essex
	102
	0.878 (0.808 to 0.947)
	0.894 (0.83 to 0.958)

	GM004-Liverpool
	111
	0.875 (0.801 to 0.948)
	0.848 (0.83 to 0.923)

	GM005-Bristol
	59
	0.811 (0.699 to 0.923)
	0.815 (0.83 to 0.931)

	GM006-Barts
	109
	0.858 (0.776 to 0.94)
	0.88 (0.83 to 0.95)

	GM007-RFH
	16
	0.743 (0.511 to 0.976)
	0.743 (0.83 to 0.986)

	GM101-Melbourne
	38
	0.945 (0.879 to 1.01)
	0.949 (0.83 to 1.013)

	GM102-Auckland
	43
	0.849 (0.693 to 1.004)
	0.833 (0.83 to 0.982)

	GM103-Gdansk
	40
	0.975 (0.923 to 1.027)
	0.975 (0.83 to 1.029)

	GM104-Ljubljana
	119
	0.81 (0.733 to 0.886)
	0.802 (0.73 to 0.883)

	AUC, area under the curve; C.I, confidence interval; KCH, King’s College Hospital; RFH, Royal Free Hospital














	Table S9. Discrimination Performance of the MIRACLE2 score by presence of cardiogenic shock and 12-lead ECG with score threshold to achieve a PPV of ≥ 90, 95 and 99%

	MIRACLE2 Score
	>2
	>4
	≥6 (PPV≥90%)
	≥7 (PPV≥95%)
	≥9 (PPV≥99%)

	STEMI - AUC 0.851 (95% CI, 0.816-0.886)

	Frequency
	312.7 (311.0-315.0)
	142.8 (140.0-146.0)
	64.73 (63.0-66.0)
	24.8 (23.0-26.0)
	

	Sensitivity (%)
	92.8 (89.9-95.0)
	52.2 (47.4-56.8)
	25.4 (21.6-29.7)
	10.8 (8.2-14.0)
	

	Specificity (%)
	55.2 (50.5- 59.8)
	89.7 (86.4-92.2)
	97.2 (95.2-98.4)
	100.0
	

	PPV (%)
	68.4 (63.9-72.5)
	84.1 (80.3-87.2)
	90.5 (87.4-92.9)
	100.0
	

	NPV (%)
	88.1 (84.6-90.9)
	64.2 (59.6-68.6)
	55.6 (50.8-60.2)
	51.8 (47.1-56.4)
	

	NSTEMI – AUC 0.873 (95% CI, 0.834-0.912)

	Frequency
	204.3 (204.0-206.0)
	113.5 (113.0-114.0)
	67.7 (66.0-68.0)
	30.7 (30.0-31.0)
	5.0 (5.0-5.0)

	Sensitivity (%)
	92.4 (88.7-95.0)
	63.6 (57.9-68.9)
	38.4 (33.0-44.1)
	18.8 (14.7-23.7)
	3.2 (1.7-5.8)

	Specificity (%)
	57.5 (51.7-63.0)
	90.5 (86.6-93.3)
	94.9 (91.7-96.9)
	99.3 (97.5-99.8)
	100.0

	PPV (%)
	71.5 (66.0-76.4)
	88.5 (84.4-91.7)
	89.7 (85.7-92.6)
	96.7 (94.0-98.2)
	100.0

	NPV (%)
	86.8 (82.4-90.2)
	68.3 (62.6-73.4)
	57.1 (51.4-62.7)
	51.4 (45.7-57.1)
	47.2 (41.5-53.0)

	CARDIOGENIC SHOCK (SCAI Grade C-E) – AUC 0.832 (95% CI, 0.789-0.875)

	Frequency
	342.3 (341.0-343.0)
	196.3 (193.0-198.0)
	107.0 (105.0-109.0)
	48.7 (46.0-50.0)
	

	Sensitivity (%)
	94.6 (91.8-96.5)
	63.0 (58.0-67.6)
	36.2 (31.6-41.0)
	17.1 (13.7-21.2)
	

	Specificity (%)
	37.3 (32.7-42.2)
	85.2 (81.4-88.4)
	96.5 (94.1-97.9)
	100.0
	

	PPV (%)
	78.7 (74.4-82.4)
	91.2 (88.0-93.6)
	96.1 (93.7-97.6)
	100.0
	

	NPV (%)
	74.1 (69.4-78.3)
	48.5 (43.6-53.5)
	38.2 (33.6-43.2)
	33.1 (28.6-37.9)
	

	NO CARDIOGENIC SHOCK (SCAI Grade A-B) – AUC 0.853 (95% CI, 0.810-0.895)

	Frequency
	164.7 (164.0-165.0)
	59.6 (58.0-62.0)
	No values of MIRACLE2 above which PPV would be 90 or 95 or 99% could be found for this category

	Sensitivity (%)
	89.1 (85.1-92.1)
	42.3 (36.9-47.9)
	

	Specificity (%)
	65.5 (60.1-70.6)
	92.5 (88.9-95.0)
	

	PPV (%)
	56.3 (50.7-61.7)
	73.7 (68.5-78.4)
	

	NPV (%)
	92.4 (88.8-94.9)
	76.3 (71.2-80.7)
	

	PPV, Positive predictive value; NPV, negative predictive value; STEMI, ST-segment elevation myocardial infarction; NSTEMI, non-ST-segment elevation myocardial infarction; AUC, area under the curve; SCAI, The Society for Cardiovascular Angiography and Interventions; CI, confidence interval.



	Table S10. Sensitivity analyses: Discrimination performance of risk scores based on multiple imputation and complete case data for (a) excluding cases where withdrawal of life-sustaining treatment occurred within 72 hours based on two modalities  and (b) redefining poor outcome as CPC ≥4.

	Risk tool
	MIRACLE2
	TTM
	CAHP
	rCast
	NULLPLEASE
	OHCA
	C-GRAPH

	EXCLUSION OF WITHDRAWAL OF LIFE SUPPORT

	MI AUROC (95% CI)
	0.849 (0.818 - 0.879)
	0.831 (0.798 - 0.864)
	0.801 (0.765 - 0.836)
	0.785 (0.748 - 0.822)
	0.773 
( 0.734 - 0.812)
	0.776 (0.738 - 0.814)
	0.735 (0.694 - 0.775)

	Completed AUROC (95% CI)
	0.846 (0.841 - 0.878)
	0.821 (0.783 - 0.860)
	0.801 (0.763 - 0.840)
	0.776 (0.736 - 0.816)
	0.760 (0.715 - 0.805)
	0.764 (0.722 - 0.807)
	0.714 (0.665 - 0.762)

	REDFINING POOR OUTCOME AS CPC 4-5

	MI AUROC (95% CI)
	0.861 (0.835 - 0.887)
	0.842 (0.814 - 0.870)
	0.808 (0.777 - 0.839)
	0.788 (0.755 - 0.820)
	0.786 (0.753 - 0.818)
	0.781 (0.745 - 0.814)
	0.733 (0.696 - 0.769

	Completed AUROC (95% CI)
	0.860 (0.833 - 0.887) 
	0.833 (0.800 - 0.867)
	0.812 (0.799 - 0.845)
	0.782  (0.747 - 0.818)
	0.770(0.732 - 0.808)
	0.774 (0.737 - 0.811)
	0.731 (0.690 - 0.773)

	CPC, Cerebral Performance Category; TTM, Target Temperature Management; CAHP, Cardiac Arrest Hospital Prognosis; OHCA, Out-of-Hospital Cardiac Arrest; MI, Multiple Imputation; AUROC, Area Under the Receiver Operating Curve; CI, Confidence Interval













