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Introduction

Point of care (POC) cardiac markers testing offers potential benefits from a clinically oriented point of view regarding cardiology, especially when central laboratory remains unable to meet the 1-h turnaround time (TAT) for the measurement of cardiac troponin (cTn). In this case, the National Academy of Clinical Biochemistry (NACB) guidelines as well as the European Society of Cardiology recommend the implementation of POC system [START_REF] Hamm | ESC Committee for Practice Guidelines. ESC Guidelines for the management of acute coronary syndromes in patients presenting without persistent ST-segment elevation: the task force for the management of acute coronary syndromes (ACS) in patients presenting without persistent ST-segment elevation of the European Society of Cardiology (ESC)[END_REF][START_REF] Storrow | Use of cardiac biomarkers for acute coronary syndromes[END_REF]. Different POC devices for cTnT or I are available and theoretically the sensitivity of the assay system should not differ from that provided by the central laboratory system. However, evaluating a given POC methodology compared to a central laboratory assay remains mandatory, as recently suggested in studies on this topic [START_REF] Apple | FCC Task Force on Clinical Applications of Cardiac Biomarkers. Analytical characteristics of high-sensitivity cardiac troponin assays[END_REF][START_REF] Palamalai | Diagnostic performance of four point of care cardiac troponin I assays to rule in and rule out acute myocardial infarction[END_REF]. Clearly, the lack of standardization and harmonization within cTn assays including different cut-off levels regarding cTnT an cTnI could be misleading, even with the implementation of highly sensitive assays (hs-cTn). There are only two systems measuring cTnT, and at least seven devices measuring cTnI. The POC devices should also meet the consensus diagnostic threshold for acute myocardial infarction (AMI), with a coefficient of variation b10% (10% CV) or less at the 99th percentile. However, a CV at 99th percentile of 10% to 20%, according to Apple et al. [START_REF] Apple | A new season for cardiac troponin assays: it's time to keep a scorecard[END_REF] does not lead to significant patient misclassification when interpreting serial cTn results [START_REF] Apple | Validation of the 99th percentile cutoff independent of assay imprecision (%CV) for cardiac troponin monitoring for ruling out myocardial infarction[END_REF] and the cTn assay was considered as "clinically usable". If the CV at 99th percentile is greater than 20%, the routine use of cardiac troponin assays is not acceptable. As results provided by biological platforms are delayed, the implementation of POC device is growing worldwide. To improve the specificity of hs-cTn for the diagnosis of AMI, kinetic studies based on relative or absolute delta changes have been proposed. However, using relative or absolute changes remains debated as well as the magnitude of the kinetic change to discriminate between acute and chronic increases. The best option could be the absolute change allowing the accuracy for AMI compared to the relative change [START_REF] Reichlin | Utility of absolute and relative changes in cardiac troponin concentrations in the early diagnosis of acute myocardial infarction[END_REF][START_REF] Mueller | Absolute and relative kinetic changes of high-sensitivity cardiac troponin T in acute coronary syndrome and in patients with increased troponin in the absence of acute coronary syndrome[END_REF] and the combination of the relative and absolute changes [START_REF] Irfan | Early diagnosis of myocardial infarction using absolute and relative changes in cardiac troponin concentrations[END_REF].

Here, we report the analytical performances of the Radiometer AQT90 FLEX® cTnT assay (Neuilly-Plaisance, France) and we evaluate the concordance with hs-cTnT results from central laboratory in diagnosing AMI at baseline and during a kinetic study. The main aim was to compare these two methods among unselected patients admitted in both emergency and cardiology departments.

Materials and methods

cTnT POC method AQT90 FLEX® cTnT immunoassay on AQT90® instrument is a onestep sandwich immunofluorometric assay [START_REF] Lövgren | One-step all-in-one dry reagent immunoassays with fluorescent europium chelate label and time-resolved fluorometry[END_REF]. The minimum sample volume is 2 mL (independent of the number of AQT90 FLEX® tests requested). EDTA or lithium heparinized whole blood or plasma samples are appropriate. The 99th percentile cTnT reference value for the AQT90 FLEX® was defined as 17 ng/L [START_REF] Apple | IFCC Task Force on Clinical Applications of Cardiac Biomarkers. Analytical characteristics of high-sensitivity cardiac troponin assays[END_REF], the 10% CV and the lowest level of detection were claimed by the manufacturer at 30 and 10 ng/L, respectively.

cTnT central laboratory method

At central laboratory, hs-cTnT was measured using a fifthgeneration assay from Roche on Cobas8000/e602® instrument (Roche Diagnostics, Mannheim, Germany) previously described [START_REF] Dupuy | Biological variability of hs-cardiac troponin T on the Roche Cobas 8000/e602® immunoanalyzer[END_REF]. The 99th percentile cut-off point of the hs-cTnT assay among healthy individuals has been described at 14 ng/L, and the lowest concentration measurable with a coefficient of variation b10% (10% CV) is 13 ng/L [START_REF] Collinson | Influence of population selection on the 99th percentile reference value for cardiac troponin assays[END_REF]. The lowest level of detection of this assay is 5 ng/L.

Analytical performances of AQT90 FLEX® cTnT immunoassay

Imprecision studies were based on the CLSI EP5 protocol (duplicate measurements twice per day on 4 levels for 20 days) [START_REF]Evaluation of precision performance of clinical chemistry devices; approved guideline[END_REF] from plasma pool. A plasma pool with cTnT concentration of 140 ng/L was used to test the linearity. The pool was diluted at the following final concentrations: 93, 70, 46, 35, 28, 17 and 14 ng/L. Each concentration was measured in duplicate. The limit of detection (LoD) was determined according to the current CLSI standard [START_REF]CLSI. EP17-A, Protocols for determination of limits of detection and limits of quantitation[END_REF] from plasma samples. The LoD provided by the manufacturer is 10 ng/L. Both samples with cTnT below 10 ng/L (Sample A) and low concentration samples with approximates 3 and 4 times the assay's sensitivity claimed by the manufacturer (Sample B) were tested. For all selected assays, 10 replicates of the A sample and 10 replicates of both low concentration samples (3 × and 4 ×) were run. The LoD was calculated as LoD = LoA + 1.645 σS, where σS was the standard deviation of the population of the low concentration sample measurements. The concordance study was based on samples obtained from 170 consecutive patients with chest pain suggestive of acute coronary syndrome (ACS) admitted to the emergency room and the cardiology departments of Lapeyronie and Arnaud de Villeneuve university hospitals respectively (Montpellier, France). Testing was performed simultaneously measuring the hs-cTnT on the Cobas8000/e602® module and the cTnT on the AQT90 FLEX® instrument. The 170 samples at baseline were used to compare studies between the two methods. Only hs-cTnT values were used for the clinical diagnosis.

Clinical studies

Kinetic studies were performed only if the clinical diagnosis and/or the therapeutic option were not determined in the first hour of hospitalization. Thus, among the 170 patients included, only 62 additional samples could be obtained 3 h later. The clinical records of all patients were evaluated to confirm the diagnosis following the enrollment. The final diagnoses were adjudicated using the hs-cTnT from Roche by a senior emergency physician and by a cardiologist. Patients were divided into 2 diagnostic groups. Diagnosis at discharge was AMI or non-AMI. Diagnosis of AMI was established according to the universal definition of myocardial infarction [START_REF] Thygesen | White HD; Joint ESC/ ACCF/AHA/WHF Task Force for the Universal Definition of Myocardial Infarction. Third universal definition of myocardial infarction[END_REF]: patients with symptoms of cardiac ischemia with simultaneous ECG changes and/or increased cardiac markers such as troponin, were categorized as having AMI and further subcategorized into ST-segment elevation myocardial infarction (STEMI) and non-STsegment elevation myocardial infarction (NSTEMI) [START_REF] Thygesen | White HD; Joint ESC/ ACCF/AHA/WHF Task Force for the Universal Definition of Myocardial Infarction. Third universal definition of myocardial infarction[END_REF]. STEMI was defined by the persistent elevation of the segment ST of ≥1 mm in 2 contiguous electrocardiographic leads or by the presence of a new left bundle branch block with positive cardiac enzyme results. NSTEMI was defined as the occurrence of acute myocardial infarction in the setting of positive cardiac marker results with or without accompanying electrocardiographic changes other than ST segment elevation. Unstable angina (UA) was diagnosed if the ECG was uncertain and with negative cTn levels. Upon admission, patients with UA or NSTEMI may not have been distinguished and the diagnosis of NSTEMI was established according to cardiac biomarkers. All patients with excluded AMI (non-AMI) were categorized to a number of clinical conditions cardiac, noncardiac or unknown origin (UO). Cardiac causes included heart failure, UA, arrhythmia, TakoTsubo, invasive procedure and non-specific chest pain (NSCP). Non-cardiac causes included pulmonary disease, stroke, syncope, renal disease, infection and symptoms of unknown origin (UO).

All investigations were performed in accordance with the principles of the Declaration of Helsinki and approved by the local ethics committee. Informed consent was obtained from patients prior to their participation in the study.

Statistical analysis

The 99th percentile (14 ng/L) cut point for hs-cTnT assay from Roche was used. For cTnT from Radiometer we used the cut-off value 20% CV (17 ng/L) as recommended for POC instrument by Jaffé et al. [START_REF] Jaffe | Being rational about (im)precision: a statement from the Biochemistry Subcommittee of the Joint European Society of Cardiology/American College of Cardiology Foundation/American Heart Association/World Heart Federation Task Force for the definition of myocardial infarction[END_REF] and corresponding to the 99th percentile claimed by the manufacturer. For correlations between results obtained with different assays, linear regression analysis and Bland-Altman plots were performed. Receiver operator characteristic (ROC) curves are presented for the diagnosis of AMI and 95% CI around the AUC was calculated. An absolute delta change was calculated between highest cTnT concentration from 3 h sample and baseline (Cmax (3 h or 6 h) -Cbaseline) expressed in nanograms per liter. Negative changes indicated a fall whereas positive changes marked a rise. A significant rise or fall was when there was at least one value above the 99th percentile or above the 20% CV with a magnitude of change of 7 ng/L. In addition, we considered the combination of relative change of 30% with absolute change of 7 ng/L reported by Irfan et al. [START_REF] Irfan | Early diagnosis of myocardial infarction using absolute and relative changes in cardiac troponin concentrations[END_REF]. In calculation of the delta change, for patients with value below the LoD, we took the absolute value of 10 ng/L and 5 ng/L for Radiometer cTnT and Roche hs-cTnT, respectively. Data were compared using Student's t-test or Mann-Whitney test for continuous variables, and the Fisher's exact test for differences in frequencies. A p value b 0.05 was considered as statistically significant.

Results

Analytical performances of AQT90 FLEX® cTnT assay

All results are presented in Table 1. Based on a 19.3% CV at 99th percentile (17 ng/L) the AQT90 FLEX® cTnT assay was confirmed as "clinically usable". Functional sensitivity defined as the smallest cTnT level that could be measured with a CV of 10%, was 30 ng/L similar to the description provided by the manufacturer. The linear equation of linearity was Radiometer = 1.03Roche -10.64, r 2 = 0.98, with a mean recovery (SD) percentage of 80% (10%). The LoD in our condition was 15.4 ng/L. Fig. 1 shows the Passing-Bablok regression analysis of the 170 values of cTnT as a function of the assays. We observed two distinct peaks according to the chosen assay, at 10 ng/L and at 17-50 ng/L. Indeed, a large proportion of patients (35%) had cTnT values b10 ng/L with Radiometer assay, against only 5% of patients with Roche hs-cTnT. About 50% of patients had Roche hs-cTnT values ranging from 17 to 50 ng/L, against 25% with the Radiometer cTnT assay. From 90 ng/L the percentage of patients was close between both assays. The part B of the Fig. 1 shows a Bland-Altman plots that indicates a systematic bias between the assays.

The concordance was established between hs-cTnT from Roche cutoff of 14 ng/L and cTnT assay from Radiometer cut-off of 17 ng/L (20% CV). Our results indicated 58.7% of concordance between the two methods. A large number of subjects were discordant with 70% (41.2%) presenting hs-cTnT Roche values N 14 ng/L and cTnT Radiometer values b 17 ng/L. No subjects showed hs-cTnT Roche b14 ng/L associated with cTnT Radiometer N17 ng/L. Thus, a large proportion of patients had results above the decision limit when the central laboratory assay was applied, but below the decision limit of the POC system.

Baseline levels according to the final diagnosis

After initial clinical and ECG evaluation, 108 patients were discharged of our study. In the remaining 62 patients a short kinetic analysis was performed within 3 h after admission. In case of uncertain diagnosis additional samples were obtained 6 h later. The final adjudicated clinical diagnoses were categorized to AMI including STEMI (n = 4), NSTEMI (n = 4), non-AMI (n = 48) and UO (n = 6). Subcategories were cardiac causes including heart failure (n = 8), UA (n = 2), arrhythmia (n = 5), TakoTsubo (n = 1), invasive procedure (n = 6) and NSCP (n = 7). Non-cardiac causes are composed of pulmonary disease as pulmonary embolism and acute respiratory distress syndrome (n = 7), stroke (n = 5), syncope (n = 5), renal disease (n = 1), and infection (n = 1). The baseline demographic characteristics of the 62 patients included in the study (56.4% male, median age ± SD: 71 years ± 16) subdivided by final diagnoses are described in Table 2. The median cTnT concentrations at admission were significantly higher with Roche (27 ng/L, IQR, 15-67) than with Radiometer (10 ng/L, IQR, 10-34) (p b 0.001). The proportions of Roche hs-cTnT results above the given cut-off were significantly higher than that of the Radiometer cTnT assay for all the clinical categories.

Fig. 2 shows the scattergram of cTnT results according to the assays and the two main categories AMI vs. non-AMI. The baseline levels with both assays were significantly higher in patients with AMI (p b 0.001). In AMI group, at presentation 8 (100%) patients had hs-cTnT Roche above the 99th percentile, and 6 (75%) patients had cTnT Radiometer above 17 ng/L. For both assays, the percentage of the distribution between AMI vs. non-AMI was statistically different (p b 0.001). The clinical performances of the assays were further evaluated by ROC analysis. As shown in Fig. 2 (part B) the AUCs of the ROC curves were not significantly different between central laboratory assay and Radiometer assay.

Kinetic analysis

Our kinetic study was based on absolute delta criterion and the combination of relative change of 30% with absolute change of 7 ng/L.

In the AMI group, an absolute change N 7 ng/L, even more N 14 ng/L was observed in 100% of patients with both assays. In non-AMI group, all patients (n = 54) had at least one value above the 99th percentile with hs-cTnT Roche, whereas 50% (n = 27) of patients had at least one value above 17 ng/L with cTnT Radiometer. A delta absolute change above 7 ng/L in the non-AMI group was found in 72% vs. 37% with Roche hs-cTnT vs. Radiometer cTnT assay, respectively (p b 0.001). In both assays, absolute changes were higher in patients with baseline cTnT levels above their respective cut-off. 

CV, coefficient of variation; SD, standard deviation. The proportion of patients according to the combination of the amount of relative, absolute changes of hs-cTnT Roche or cTnT Radiometer to AMI or other diagnosis categories is shown in Fig. 3. All the AMI patients fulfilled the 30% and the 7 ng/L delta change criterion whatever the assays. In the non-AMI group, only 35% of patients had a relative change above 30% and absolute change above 7 ng/L with Radiometer cTnT using cut-off of 17 ng/L, in contrast with the Roche hs-cTnT, the percentage reached 55% (p b 0.001). With Roche hs-cTnT in the subgroup of patients classified in cardiac causes, the percentage having relative change N30% and absolute change N 7 ng/L was twice higher than with Radiometer cTnT. The lowest percentage for patients classified in the subgroup of non-cardiac causes was obtained with Radiometer cTnT 20% vs. 26% using the Roche hs-cTnT.

In Table 3, the magnitude of kinetic changes for each clinical category is reported. The absolute changes with Roche hs-cTnT or Radiometer cTnT levels at presentation and after 3 h, were significantly higher in patients with AMI (p b 0.01 for both assays). In patients with AMI, the differences between the absolute change with hs-cTnT Roche or cTnT Radiometer were not significant. Similar results were found in non-AMI group. The magnitude of the delta change (median, IQR) demonstrated a better performance of absolute delta change in comparison with relative change (data not shown) because there was no overlap between AMI and non-AMI patients.

The magnitudes of rising Radiometer cTnT concentrations were higher than with Roche hs-cTnT for absolute cTnT changes as well as among AMI patients or patients with other diagnoses. Rising values were found more frequently as compared to falling values. Conversely, falling values were noted more often (6 patients) when cTnT Radiometer was used, as compared to patients (4 patients) with hs-cTnT Roche determination. The very low number (one case by category) of falling results requires caution in the interpretation.

Discussion

The main aim of our study was to compare the use of POC methodology to cTnT central laboratory method among unselected patients, especially the impact of highly sensitive cTnT vs. less sensitive POC assays in the management of patients with suspected AMI. The main finding was that using clinically available POC cTn assay for kinetic analysis did not result in false-negative results. Secondly, we showed that (1) the increased sensitivity of cTnT assays was detrimental to the specificity (2) challenging the thresholds of absolute delta change at 7 ng/L reported by Reichlin et al. [START_REF] Reichlin | Utility of absolute and relative changes in cardiac troponin concentrations in the early diagnosis of acute myocardial infarction[END_REF] and (3) these results underlined the benefit of the combination of the relative and absolute delta change corroborating Irfan et al. [START_REF] Irfan | Early diagnosis of myocardial infarction using absolute and relative changes in cardiac troponin concentrations[END_REF]. Our analytical evaluation confirmed the status of the cTnT from Radiometer as clinically usable according to the proposed scorecard by Apple [START_REF] Apple | A new season for cardiac troponin assays: it's time to keep a scorecard[END_REF]. Indeed the total imprecision at the 99th percentile was found close to 20%. This threshold could be used in clinical practice according to Jaffé et al. [START_REF] Jaffe | Being rational about (im)precision: a statement from the Biochemistry Subcommittee of the Joint European Society of Cardiology/American College of Cardiology Foundation/American Heart Association/World Heart Federation Task Force for the definition of myocardial infarction[END_REF], on the one hand, because the increments of imprecision from 5% to 20% did not alter the specificity/sensitivity [START_REF] Jaffe | Being rational about (im)precision: a statement from the Biochemistry Subcommittee of the Joint European Society of Cardiology/American College of Cardiology Foundation/American Heart Association/World Heart Federation Task Force for the definition of myocardial infarction[END_REF] and on the other hand, a 10% CV could falsely limit sensitivity. Indeed, using the 10% CV (30 ng/L) with the POC instrument, resulted in an increase of 57% of values below the cut-off by comparison of 10% CV hs-cTnT (14 ng/L) (data not shown). The observed LOD was 15.4 ng/L, higher than the value provided by the manufacturer. It could be suggested that this discrepancy was due to the use of a patient sample (with an undetectable troponin level determined with Radiometer) rather than sample without analyte as zero standard. The linearity of the POC method was acceptable and confirmed the manufacturer's data.

AMI, acute myocardial infarction

Comparing Roche hs-cTnT values with Radiometer cTnT values several observations can be drawn. Firstly, the hs-cTnT method detected more samples with small level of cTnT than with the cTnT from the Radiometer method. Secondly, even if both methods recognize the same antigens, the cTnT levels were not directly comparable. Indeed, we found discrepant 70 samples which displayed hs-cTnT values N14 ng/L associated with Radiometer cTnT values b17 ng/L (median of values 26 ng/L with hs-cTnT vs. 10 ng/L with Radiometer cTnT). These data were consistent with the increased sensitivity provided by the hs-cTnT assay from Roche.

In the non-AMI group at admission only 15% of subjects had hs-cTnT values below 99th percentile whereas with the cTnT from Radiometer the percentage rises 69%. The high percentage of values above the 99th percentile in an unselected population could be misleading as regards the interpretation of the values of the hs-cTnT for diagnosis of AMI. In our study, 2 patients with a final diagnostic of AMI were not detected using the POC assay at baseline by contrast with the central laboratory high-sensitivity assay. Importantly the ability to identify patients quickly could facilitate rapid triage and better management. However, this increased sensitivity at baseline raises the problem for non-AMI patients who presented elevated cTn. Indeed we detect patients with high cTn values in the AMI as well as in the non-AMI group underlining the lack of specificity. At baseline, an increase in specificity was at the expense of sensitivity and conversely the increase of sensitivity at the expense of specificity. In consequence, additional sampling is therefore essential if an AMI is suspected. To improve the specificity of hs-cTnT values for the diagnosis of AMI, it appears crucial to evaluate the relative or absolute change of cTn.

To date, the guidelines recommend troponin kinetics and the kinetic criteria are used to rule in/rule out AMI [START_REF] Thygesen | White HD; Joint ESC/ ACCF/AHA/WHF Task Force for the Universal Definition of Myocardial Infarction. Third universal definition of myocardial infarction[END_REF]. However, using relative or absolute changes remains under debate as well as the magnitude of the kinetic change that best discriminates between acute and chronic increases. Several studies demonstrate the superiority of absolute delta change in comparison to relative delta change [START_REF] Reichlin | Utility of absolute and relative changes in cardiac troponin concentrations in the early diagnosis of acute myocardial infarction[END_REF][START_REF] Mueller | Absolute and relative kinetic changes of high-sensitivity cardiac troponin T in acute coronary syndrome and in patients with increased troponin in the absence of acute coronary syndrome[END_REF]. Others propose to use the relative delta change when the values of cTn at admission are b99th percentile, and to use the absolute delta change when the values at baseline are N99th percentile [START_REF] Mueller | Absolute and relative kinetic changes of high-sensitivity cardiac troponin T in acute coronary syndrome and in patients with increased troponin in the absence of acute coronary syndrome[END_REF]. However, in clinical practice the use of several algorithms can be misleading. In our population, the cut-off 7 ng/L for absolute delta change as proposed by Reichlin et al., seems to generate false-positive results. Indeed, as regards the absolute delta change values with both assays (see the Results section, Table 3) the absolute increase of 7 ng/L does not seem to be relevant in our population. However, we confirm the superiority of the absolute delta change criterion given the absence of overlap between AMI and non-AMI patients particularly with hs-cTnT assay. The combination of relative and absolute delta changes improves accuracy and provides an additional benefit reducing greatly false-positive results with both assays. In addition, with this algorithm we do not observe any false-negative results confirming the same specificity of both assays.

Our study includes several limitations. The number of subjects with blood samples on admission and 3 h later is small with only few patients in each clinical category, including for the AMI group (n = 8). However, because this study includes a population of consecutive patients presenting with non-traumatic chest symptoms, a significant proportion (87%) has non-AMI suggesting inappropriate investigations. Another limitation is the lack of information on the time between symptom onset and cTn sampling on admission. This variable is of great importance, particularly in patients with an early management or with delayed presentation after symptom onset. Indeed, the time interval for sampling should be consistent with the clinical context on admission to allow discrimination of acute from chronic reasons for the cTn increase.

Conclusion

Our results indicate the acceptable analytical performances of cTnT AQT90 FLEx® on AQT90® instrument when compared to the hs-TnT and as regards clinical classification of a non-selected population. The results with the AQT90® instrument highlight that the cTnT assay is less sensitive than the Roche hs-cTnT assay. However, negative values on admission should be interpreted with caution and do not exclude the diagnosis of AMI. On the contrary, the kinetic change is of great importance, since in our study it allows to assert unambiguously the diagnosis of AMI similarly with both assays. The determination of optimal delta criteria in clinical studies particularly with POC instrument requires additional studies.

Fig. 1 .

 1 Fig. 1. (a) Passing-Bablok regression analysis of the Roche hs-cTnT vs. Radiometer cTnT assays on the total population (n = 170) and (b) Bland-Altman bias plot. Dotted horizontal lines indicate two standard deviations around the difference of the two methods. Troponin values above 220 ng/L were excluded from the analysis.

Fig. 2 .

 2 Fig. 2. (a) Scattergram of values for each patient at admission with a final diagnosis of AMI (n = 8) or non-AMI (n = 54) with hs-cTnT from Roche and cTnT from Radiometer. Dotted lines indicate the positive cut-off point of the method 14 ng/L for hs-cTnT from Roche and 17 ng/L for cTnT from Radiometer. (b) ROC curves and AUC (95%CI) of both cTnT assays for diagnosis performances. AMI, acute myocardial infarction.

Table 1

 1 Analytical characteristics of AQT90 FLEX® cTnT assay on AQT90® instrument from Radiometer.

	Total CV imprecision results	Mean (ng/L)	SD (ng/L)	CV (%)
	Plasma Pool 1	17	3.26	19.20
	Plasma Pool 1	27	3.11	11.53
	Plasma Pool 2	33	2.94	8.81
	Plasma Pool 3	51	3.90	7.60
	Limit of detection (ng/L)	15.40		
	Linearity			
	Mean (SD) recovery, %	80		

Table 2

 2 Characteristics at admission of patients having kinetic of troponin (n = 62).

		All	Hs-cTnT above the cut-off 14 ng/L, n (%)	cTnT above the cut-off 17 ng/L, n (%)	p
	Number, n (%)	62	53 (85)	23 (37)	b0.001
	Age, mean (range), years	71 (93-22)	72 (90-22)	68 (90-36)	NS
	Male sex, n (%)	35 (56)	29 (83)	12 (34)	NS
	Discharge diagnosis (main categories)	n			
	AMI	8	8 (100)	6 (75)	NS
	Non-AMI	54	45 (83)	18 (33)	b0.001
	Discharge diagnosis for non-AMI (subcategories)	n			
	Cardiac	29	22 (76)	9 (31)	b0.001
	Heart failure	8	6 (75)	4 (50)	
	UA	2	2 (100)	1 (50)	
	Dysrythmia	5	4 (80)	1 (20)	
	TakoTsubo	1	1 (100)	1 (100)	
	Invasive procedure	6	5 (83.3)	0	
	NSCP	7	4 (57)	2 (29)	
	Non-cardiac pulmonary	19	18 (95)	7 (37)	b0.001
	PE	3	3 (100)	2 (67)	
	ARDS	4	4 (100)	1 (25)	
	Stroke	5	5 (100)	2 (40)	
	Syncope	5	4 (80)	1 (20)	
	Renal	1	1 (100)	0	
	Infectious	1	1 (100)	1 (100)	
	UO	6	5 (83)	2 (33)	NS

AMI, acute myocardial infarction; ARDS, acute respiratory distress syndrome; N, number; NSCP, non-specific chest pain; NS, non significant; PE, pulmonary embolism; UA, unstable angina; UO, unknown origin.

  Percentage of patients according to combination of relative of 30% and absolute delta changes of 7 ng/L in various clinical categories with cTnT from Roche using the cut-off 14 ng/L and from Radiometer using the 20% CV (17 ng/L) cut-off. AMI, acute myocardial infarction; NS, not significant.
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Table 3

 3 Median absolute kinetic changes of positive and negative kinetic patterns subdivided by diagnosis categories with hs-cTnT from Roche and cTnT from Radiometer.

		Hs-cTnT from Roche	cTnT from Radiometer
		(cut-off 14 ng/L)	(cut-off 17 ng/L)
	Kinetic changes	Absolute kinetic changes, ng/L	Absolute kinetic changes, ng/L
		Rising	Falling	Rising	Falling
	AMI, n = 8	70 (54-177)	-	76 (34-244)	10 a
	Non-AMI, n = 54	13 (7-31)	27 (27-28)	18 (9-30)	41 (59-22)
	Cardiac	12 (6-32)	28 a	20 (12-46)	32 a
	Non-cardiac	17 (7-32)	26 a	15 (7-23)	42 (60-25)
	UO	23 (19-32)	-	15 (10-22)	4

a 

Values are median (interquartile range). AMI, acute myocardial infarction; N, number; UO, unknown origin.

a n = 1.
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