Diagnostic performance of novel troponin algorithms for the rule-out of NSTE-ACS
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Supplemental Table 1. Overview of the different rule-out algorithms that were evaluated.
	
	Novel algorithms
	ESC algorithms

	hs-TnT Roche

	1 hour
	hs-cTnT < 5 ng/L and  Δ0-1h < ±1 ng/L
	hs-cTnT <12 ng/L and Δ0-1h < ±3 ng/L 

	3 hour
	hs-cTnT < 5 ng/L and Δ0-3h < ±1 ng/
	

	hs-TnI Abbott

	1 hour
	hs-cTnI < 2 ng/L and Δ0-1h < ±1 ng/L 
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]hs-cTnI < 5 ng/L and Δ0-1h < ±2 ng/L

	3 hour
	hs-cTnI < 2 ng/L and Δ0-3h < ±1 ng/L
	



ESC, European Society of Cardiology; hs-cTnT, high-sensitivity troponin T; hs-cTnI, high-sensitivity troponin I.























Supplemental Table 2. Comparison of baseline troponin concentrations (ng/L, median, 25 and 75 percentile) in the two cohorts after stratification according to diagnosis adjudicated during hospitalization. A significant calibrator shift was identified for the hs-cTnI measurements (p-value for difference were ≤ 0.01 for all groups except NSTEMI).
	
	hs-cTnT
	hs-cTnI

	Baseline
	Derivation cohort
	Validation cohort
	p-value
	
	Derivation cohort
	Validation cohort
	p-value

	Total 
	7.0 (3.0-18.0)
	7.0 (4.0-13.0)
	 0.07                                              
	
	4.0 (2.1-11.6)
	2.2 (1.0-5.2)
	<0.001

	NSTEMI
	48.0 (22.8-172.0)
	56.5 (23.0-161.5)
	 0.73
	
	118.9 (26.5-560.1)
	102.2 (28.2-578.3)
	 0.58

	UAP
	9.0 (5.0-18.0)
	9.0 (6.0-17.0)
	 0.57
	
	4.7 (3.1-9.9)
	3.3 (1.7-9.3)
	 0.01

	Other diseases
	13.0 (5.8-24.0)
	10.5 (5.8-16.3)
	 0.08
	
	8.1 (3.2-17.7)
	3.6 (1.4-10.6)
	 <0.001

	NCCP
	5.0 (3.0-9.0)
	5.0 (3.0-8.0)
	 0.81
	
	2.7 (1.7-5.2)
	1.5 (0.8-3.1)
	 <0.001

























Supplemental Table 3. Median, 10, 90 percentile and significance level for the 1 h and 3 h absolute delta concentrations in UAP and NCCP patients.  
	
	hs-cTnT
	
	hs-cTnI

	
	UAP
	NCCP
	p-value
	
	UAP
	NCCP
	p-value

	1 h delta D
	1.0 (0-2.0)
	0 (0-1)
	0.002
	
	0.6 (01.-3.6)
	0.4 (0-1.5)
	0.008

	1 h delta V
	0.7 (0-2.3)
	0 (0-1.1)
	0.008
	
	0.9 (0.2-5.6)
	0.5 (0.1-2.1)
	<0.001

	
	
	
	
	
	
	
	

	3 h delta D 
	1.0 (0-3.0)
	0 (0-2.0)
	 <0.001                                             
	
	0.8 (0.1-4.7)
	0.6 (0-2.5)
	0.001

	3 h delta V
	1.0 (0-2.9)
	0 (0-2.0)
	<0.001                                             
	
	0.9 (0.1-7.2)
	0.8 (0.1-2.7)
	0.19


UAP, unstable angina pectoris; NCCP, none cardiac chest pain; D, deviation cohort; V, validation cohort. 




















Supplemental Table 4A. Diagnostic performance (95% confidence intervals) and efficacy (total rule-out, percentages in brackets) for the primary endpoint combining NSTEMI and UAP during index hospitalization for the different algorithms in early presenters (≤ 3 hour since symptom onset). ESC algorithms are shown on a grey background.
	
	Sensitivity
	NPV
	Specificity
	PPV
	Rule-out rate

	1-hour algorithms

	hs-cTnT < 5 ng/L and Δ0-1h < 1 ng/L

	Derivation cohort
N=97
	91.7 (73.0-99.0)
	91.3 (72.6-97.7)
	28.8 (18.8-40.6)
	29.7 (25.9-33.8)
	23 (23.7)

	Validation cohort N=94
	92.3 (74.9-99.1)
	88.2 (64.6-96.8)
	22.1 (12.9-33.8)
	31.2 ( 27.7-34.9)
	17 (18.1)

	hs-cTnT <12 ng/L and Δ0-1h < 3 ng/L 

	Derivation cohort
N= 97
	83.3 (62.6-95.3)
	92.3 (82.9-96.8)
	65.8 (53.7-76.5)
	44.4 (35.7-53.5)
	52 (53.6)

	Validation cohort N= 94
	61.5 (40.6-79.8)
	85.5 (78.2-90.6)
	86.8 (76.4-93.8)
	64.0 (47.4-77.8)
	69 (73.4)

	

	hs-cTnI < 2 ng/L and Δ0-1h < 1 ng/L

	Derivation cohort
N=97
	91.7 (73.0-99.0)
	90.5 (70.5-97.4)
	26.3 (16.5-37.6)
	29.0 (25.4-32.8)
	21 (21.6)

	Validation cohort N=94
	80.8 (60.7-93.5)
	87.2 (74.9-93.9)
	50.0 (37.6-62.4)
	38.2 (31.3-45.5)
	39 (41.5)

	hs-cTnI < 5 ng/L and Δ0-1h < 2 ng/L

	Derivation cohort N=97
	  83.3 (62.6-95.3)
	92.1 (82.5-96.7)
	64.4 (52.3-75.3)
	43.5 (35.0-52.4)
	
51 (52.6)

	Validation cohort 
N =94
	57.7 (36.9-76.7)
	84.3 (77.2-89.5)
	86.8 (76.4-93.8)
	62.5 (45.5-76.9)
	70 (74.5)

	3-hour algorithms

	hs-cTnT < 5 ng/L and Δ0-3h < 1 ng/L 

	Derivation cohort N=214
	98.2 (90.3-99.9)
	98.0 (87.4-99.7)
	30.8 (23.8-38.6)
	32.9 (30.6-35.4)
	50 (23.4)

	Validation cohort N=90
	95.7 (78.1-99.9)
	96.0 (77.5-99.4)
	35.8 (24.5-48.5)
	35.9 (29.5-38.4)
	25 (27.8)

	

	hs-cTnI < 2 ng/L and Δ0-3h < 1 ng/L

	Derivation cohort N=206
	96.2 (87.0-99.5)
	95.5 (84.0-98.8)
	27.5 (20.6-35.2)
	31.9 (29.1-33.9)
	44 (21.4)

	Validation cohort
N=90
	87.0 (66.4-97.2)
	90.6 (76.5-96.6)
	43.3 (31.2-56.0)
	34.5 (28.8-40.6)
	32 (35.6)


UAP, unstable angina pectoris; NSTEMI, non-ST elevation myocardial infarction; NPV, negative predictive value; PPV, positive predictive value.


Supplemental Table 4B. Diagnostic performance (95% confidence intervals) and efficacy (total rule-out, percentages in brackets) for the secondary endpoint combining 30 days MI and all-cause mortality and urgent (24 hour) revascularization for the different algorithms in early presenters (≤ 3 hour since symptom onset). European Society of Cardiology algorithms are shown on a grey background.
	
	Sensitivity
	NPV
	Specificity
	PPV
	Rule-out rate

	1-hour algorithms

	hs-cTnT < 5 ng/L and Δ0-1h < 1 ng/L

	Derivation cohort
N=97
	100 (85.2-100.0)
	100
	21.6 (12.9-32.7)
	28.4 (26.0-30.9)
	16 (16.5)

	Validation cohort N=94
	100 (80.5-100.0)
	100
	15.6 (8.3-25.6)
	20.7 (19.2-22.4)
	12 (12.8)

	hs-cTnT <12 ng/L and Δ0-1h < 3 ng/L 

	Derivation cohort
N=97
	100 (79.4-100.0)
	100
	64.2 (52.3-74.6)
	33.6 (29.2-42.5)
	52 (53.6)

	Validation cohort N=94
	100 (73.5-100.0)
	100
	82.2 (74.4-91.3)
	48.0 (35.9-60.3)
	69 (73.4)

	

	hs-cTnI < 2 ng/L and Δ0-1h < 1 ng/L

	Derivation cohort
N=97
	100 (79.4-100.0)
	100
	25.9 (16.8-36.9)
	21.1 (19.0-23.8)
	21 (21.6)

	Validation cohort N=94
	100 (73.5-100.0)
	100
	47.6 (36.4-58.9)
	21.8 (18.5-25.5)
	39 (41.5)

	hs-cTnI < 5 ng/L and Δ0-1h < 2 ng/L

	Derivation cohort N=97
	100 (79.4-100.0)
	100
	63.0 (51.5-73.4)
	34.8 (28.7-41.5)
	51 (52.6)

	Validation cohort 
N =94
	100 (73.5-100.0)
	100
	85.4 (75.8-92.2)
	50.0 (37.2-62.8)
	70 (74.5)

	3-hour algorithms

	hs-cTnT < 5 ng/L and Δ0-3h < 1 ng/L 

	Derivation cohort N=214
	100 (91.2-100.0)
	100
	28.7 (22.1-36.1)
	24.4 (22.7-26.2)
	50 (23.4)

	Validation cohort N=90
	100 (71.5-100.0)
	100
	31.6 (21.6-43.1)
	16.9 (14.9-19.1)
	25 (27.8)

	

	hs-cTnI < 2 ng/L and Δ0-3h < 1 ng/L

	Derivation cohort N=206
	100 (90.8-100.0)
	100
	26.2 (19.7-33.5)
	23.5 (21.9-25.1)
	44 (21.4)

	Validation cohort
N=90
	100 (71.5-100.0)
	100
	40.5 (29.6-52.2)
	19.0 (16.3-21.9)
	32 (35.6)


NPV, negative predictive value; PPV, positive predictive value.


Supplemental Table 5. Absolute rule-out numbers (percentages in brackets) for the different algorithms, patients are stratified according to the diagnosis adjudicated during index hospitalization. European Society of Cardiology algorithms are shown on a grey background.
	
	NSTE-ACS
	Other diseases
	NCCP
	Total

	1-hour algorithms

	hs-cTnT < 5 ng/L and Δ0-1h < 1 ng/L 

	Derivation cohort
	5 (4.2)
	8 (11.8)
	102 (34.9)
	115 (24.0)

	Validation cohort
	6 (4.7)
	4 (7.1)
	75 (23.4)
	85 (16.8)

	hs-cTnT <12 ng/L andΔ0-1h < 3 ng/L

	Derivation cohort
	34 (28.6)
	30 (44.1)
	245 (83.9)
	309 (64.5)

	Validation cohort
	48 (37.2)
	31 (55.4)
	276 (86.3)
	355 (70.3)

	hs-cTnI < 2 ng/L and Δ0-1h < 1 ng/L

	Derivation cohort
	8 (6.7)
	7 (10.3)
	94 (32.8)
	109 (23.0)

	Validation cohort
	17 (13.1)
	17 (29.8)
	153 (47.8)
	187 (36.8)

	hs-cTnI< 5 ng/L and Δ0-1h < 2 ng/L

	Derivation cohort
	33 (27.7)
	20 (29.4)
	216 (75.3)
	269 (56.0)

	Validation cohort
	47 (36.2)
	33 (57.9)
	263 (82.2)
	343 (67.7)

	3-hour algorithms

	hs-cTnT < 5 ng/L and Δ0-3h < 1 ng/L

	Derivation cohort
	8 (3.5)
	19 (13.5)
	203 (34.6)
	230 (23.4)

	Validation cohort
	3 (2.5)
	6 (11.5)
	99 (32.0)
	108 (22.4)

	hs-cTnI< 2 ng/L and Δ0-3h < 1 ng

	Derivation cohort
	10 (4.2)
	12 (7.7)
	175 (31.2)
	197 (20.2)

	Validation cohort
	15 (12.4)
	13 (24.5)
	127 (41.1)
	155 (32.1)



NSTE-ACS, non-ST-elevation acute coronary syndrome; NCCP, non-coronary chest pain.












Supplemental Table 6. Rule-out rate for the different algorithms in the sub-groups of patients with unstable angina pectoris (UAP) and non-cardiac chest pain (NCCP) (diagnosis adjudicated during index hospitalization). Percentages and Confidence intervals in brackets. European Society of Cardiology algorithms are shown on a grey background.
	
	UAP
	NCCP

	1-hour algorithms

	hs-cTnT < 5 ng/L and Δ0-1h < 1 ng/L 

	Derivation cohort
	         8.8 (1.5-16.2)    
	34.9 (25.7-44.2)

	Validation cohort
	         6.8 (1.6-12.1)
	23.4 (18.8-28.0)

	hs-cTnT <12 ng/L andΔ0-1h < 3 ng/L

	Derivation cohort
	         59.6 (46.9-72.3)
	83.9 (79.7-88.1)

	Validation cohort
	         54.5 (44.1-65.0)
	86.3 (82.5- 90.1)

	hs-cTnI < 2 ng/L and Δ0-1h < 1 ng/L

	Derivation cohort
	         14.0 (5.0-23.0)
	32.8 (27.4-38.2)

	Validation cohort
	         19.5 (9.2-29.8)
	47.8 (42.3-53.3)

	hs-cTnI< 5 ng/L and Δ0-1h < 2 ng/L

	Derivation cohort
	          57.9 (45.1-70.7)
	75.3 (70.3-80.3)

	Validation cohort
	          53.4 (43.0-63.8)
	82.2 (78.0-86.4)

	3-hour algorithms

	hs-cTnT < 5 ng/L and Δ0-3h < 1 ng/L

	Derivation cohort                                                    
	           7.1 (2.3-11.9)
	34.6 (30.8-38.5)

	Validation cohort
	           3.8 (0-8.8)
	32.0 (26.8-37.2)

	hs-cTnI< 2 ng/L and Δ0-3h < 1 ng

	Derivation cohort
	          9.3 (3.8-14.8)
	31.2 (27.4-35.0)

	Validation cohort
	          18.8 (10.2-27.3)
	41.1 (35.6-46.6) 

















Supplemental Table 7. The table shows the number of investigations, revascularizations and 30 days major cardiac adverse events (MACE) in the different groups, stratified by index diagnosis. MACE was defined as death, myocardial infarction or revascularization. The increased numbers of CCTA in the validation cohort was in accordance with the study protocol (see method section).
	
	NSTE-ACS
	NSTEMI
	UAP 

	Derivation cohort
	N=242
	N=130
	N=112

	Investigations

	   Echocardiography
	180 (74.4)
	109 (83.8)
	71 (63.4)

	   CCTA*
	39 (16.1)
	5 (3.8)
	34 (30.4)

	   Coronary angiography
	187 (77.3)
	112 (86.2)
	75 (67.0)

	Revascularization

	   PCIǂ within 24 hours 
	38 (15.7)
	34 (26.2)
	4 (3.6)

	   PCI >24 hours after admission
	96 (39.7) 
	49 (37.7) 
	47 (42.0) 

	   CABG£
	14 (5.8)
	  8 (6.2)
	6 (5.3)

	30 days all-cause mortality, MI or revascularization 

	     Total
	195 (80.6)
	130 (100.0)
	65 (58.0)

	     Deaths
	1 (0.4)
	1 (0.8)
	0

	     MI
	133 (55.0)
	130 (100)
	3 (2.7)

	     Revascularization
	157 (64..9)
	93 (71.5)
	64 (57.1)

	

	Validation cohort
	N=133
	N=44
	N=89

	Investigations
	
	
	

	   Echocardiography
	110 (82.7)
	38 (86.4)
	72 (80.9)

	   CCTA
	42 (31.6)
	 6 (13.6)
	36 (40.4)

	   Coronary angiography                            104 (78.2)                     38 (86.4)                         66(74.2)

	Revascularization
	
	
	

	   PCI within 24 hours 
	15 (11.3)
	11 (25.0)
	4 (4.5)

	   PCI >24 hours after admission
	48 (36.1)
	14 (31.8)
	34 (38.2)

	   CABG
	11  (8.3)
	6 (13.6)                     
	5 (5.6)

	30 days all-cause mortality, MI or revascularization

	     Total
	98 (73.7)
	44 (100.0)
	54 (60.7)

	     Deaths
	1 (0.8)
	0
	1 (1.1)

	     MI
	45 (33.8)
	44 (100)
	1 (1.1)

	     Revascularization
	88 (66.2)
	34 (77.3)
	54 (60.7)



CCTA, Coronary computed tomography angiography; NSTE-ACS, non-ST-elevation acute coronary syndrome; NSTEMI, non-ST elevation myocardial infarction; UAP, unstable angina pectoris; PCI, Percutaneous coronary intervention.



Supplemental Table 8. The investigations, revascularization and 30 days major cardiac adverse events (MACE) defined as death, myocardial infarction or revascularization in the group of patients with unstable angina pectoris (UAP) who were rule-out by the European Society of Cardiology algorithms and the most favorable of the novel algorithms (0-3 hour). Percentages (in brackets) are calculated using all patients with UAP in the nominator (n=57 (in the derivation cohort only the 57/112 patients who had a 1-hour sample were included) and n=88 (validation cohort)).
	
	UAP ruled-out cTnTESC
	UAP ruled-out cTnTꕔ0-3
	P-value
	UAP ruled-out cTnIESC
	UAP ruled-out cTnIꕔ0-3
	P-value

	Derivation cohort
	N=34/57 
	N=3/57
	<0.001
	N=33/57
	N=7/53
	<0.001

	Investigations

	   Echocardiography
	21 (36.8)
	1 (1.8)
	<0.001
	22 (38.6)
	4 (7.0)
	<0.001

	   CCTA*
	17 (29.8)
	2 (3.5)
	<0.001
	15 (26.3)
	6 (10.5)
	0.002

	   Coronary angiography
	22 (38.6)
	1 (1.8)
	<0.001
	23 (40.4)
	6 (10.5)
	<0.001

	Revascularization

	   PCIǂ within 24 hours 
	0
	0
	NA
	0
	0
	NA

	   PCI >24 hours but during admission
	15 (26.3)
	1 (1.8)
	<0.001
	14 (24.6)
	4 (7.0)
	0.01

	   CABG£ during admission
	0
	0
	NA
	0
	0
	NA

	30 days all-cause mortality, MI or revascularization

	     Total
	21 (36.8)
	2 (3.5)
	<0.001
	19 (33.3)
	4 (7.5)
	<0.001

	     Deaths
	0
	0
	
	0
	0
	

	     MI
	0
	0
	
	0
	0
	

	     Revascularization
	21 (36.8)
	2 (3.5)
	<0.001
	19 (33.3)
	4 (7.5)
	<0.001

	

	Validation cohort
	N=48/88
	N=3/79
	<0.001
	N=47/88
	N=15/79
	<0.001

	Investigations
	
	
	
	
	
	

	   Echocardiography
	38 (43.1)
	2 (2.2)
	<0.001
	35 (39.8)
	12 (13.6)
	<0.001

	   CCTA
	23 (26.1)
	1 (1.1)
	<0.001
	20 (22.7)
	6 (6.8)
	0.002

	   Coronary angiography  
	34 (38.6)
	2 (2.2)
	<0.001
	34 (38.6)
	12 (13.6)
	<0.001

	Revascularization

	   PCI within 24 hours 
	3 (3.4)
	0
	0.5
	2 (2.3)
	0
	1.0

	   PCI >24 hours but during admission
	15 (17.0)
	0
	<0.001
	15 (17.0)
	3 (3.4)
	0.04

	   CABG during admission
	2 (2.3)
	0
	0.5
	2 (2.3)
	1 (1.1)
	1.0

	30 days all-cause mortality, MI or revascularization

	     Total
	28 (31.8)
	1 (1.1)
	<0.001
	28 (31.8)
	8 (10.1)
	<0.001

	     Deaths
	0
	0
	NA
	0
	0
	NA

	     MI
	0
	0
	NA
	1 (1.1)
	0
	NA

	     Revascularization
	26 (29.5)
	1 (1.1)
	<0.001
	28 (31.8)
	8 (10.1)
	<0.001


*Coronary computer tomography angiography
ǂ Percutaneous coronary intervention
£ Coronary artery bypass graft
Supplemental Figure 1. Kaplan-Meier curves showing 30 days all-cause mortality, 30 days MI or 24 hours revascularization for patients ruled-in and ruled-out by the European Society of Cardiology and the novel 3-hour algorithms.
[image: H:\aWESTCOR\Hilde\Singulex 2\REVISJON 2\Supplemental Figure 1\Lysbilde1.TIF]














Review of “missed” patients
The list include an overview of patients who were missed by the algorithms and developed an MI or died within 30 days after admission or were treated with an urgent (24 hour) revascularization.

Review of “missed” UAP patients
Patient 1 and 2 are the same patients in both groups
ESC cTnT algorithm (hs-cTnT <12 ng/L and Δ0-1h < ±3 ng/L)
Validation cohort
Patient 1 
60 year old male with previous STEMI, admitted with a four hour history of chest pain. Had PCI 21 hours after admittance with a stent in CX.  Diagnosed with UAP.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Hs-TnT0h 7 ng/l, TnT1h  8 ng/l and TnT3h 7 ng/L

Patient 2
70 year old female with known atherosclerotic heart disease, admitted with a 16 hour history of chest pain. PCI at 24 hours, stented in LAD. Diagnosed with UAP. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Hs-TnT0h 6 ng/l, TnT1h 6 ng/l and TnT3h 6 ng/L

Patient 3
[bookmark: tempHer][bookmark: _GoBack]50 year old male, previously healthy, admitted with two weeks history of chest pain, PCI at 24 hours, stented in LAD. Diagnosed with UAP.
Hs-TnT0h 8 ng/l, TnT1h 8 ng/l and TnT3h  8 ng/L

ESC cTnI algorithm (hs-cTnI < 5 ng/L and Δ0-1h < ±2 ng/L) 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Patient 1:  Hs-TnI0h 3 ng/L, TnI1h  2 ng/L and TnI3h  3 ng/L
Patient 2: Hs-TnI0h 3 ng/L and TnI1h  4 ng/L TnI3h  3 ng/L
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