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Significance detecting hscTnT in patients with non ST-elevation acute coronary syndrome
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Abstract: Objective: To study change of serum high sensitive cardiac troponin T (hscTnT) concentration in coronary circulation of patients with non ST-elevation acute coronary syndrome (NSTE-ACS). Methods: The subjects were all selected from our hospital, including 46 NSTE-ACS patients （NSTE-ACS group）, 42 patients with stable angina pectoris (SAP group) and 30 cases with negative coronary angiography results（healthy control group）The hscTnT concentrations in coronary venous sinus, coronary artery (CA) and peripheral serum were measured in three groups respectively. The results were compared and analyzed. Results: Compared with healthy control group, the hscTnT concentrations in coronary venous sinus, CA and peripheral venous serum all significantly increased in NSTE-ACS group and SAP group, P<0.01 all. Compared with hscTnT levels in CA and peripheral venous serum, there was significant increase in coronary venous sinus [(0.9657±0.5863) μg/L vs. (0.9562±0.7853) μg/L vs. (1.3018±1.1024) μg/L, P<0.05] in NSTE-ACS group. Conclusion: The serum hscTnT concentrations in peripheral vein, coronary artery and coronary venous sinus all significantly increase in NSTE-ACS patients, especially in coronary venous sinus. 
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摘要：目的：研究非ST段抬高急性冠脉综合征（NSTE-ACS）患者冠状动脉循环中血清高敏心脏肌钙蛋白T（hscTnT）含量的变化。方法：研究对象均选自我院，其中NSTE-ACS患者（NSTE-ACS组）46例，稳定型心绞痛患者（SAP组）42例及冠脉造影阴性者（健康对照组）30例，分别检测其冠状静脉窦、冠状动脉与外周血清中hscTnT浓度，并进行比较分析。结果：NSTE-ACS和SAP患者冠状静脉窦、冠状动脉与外周静脉血清中hscTnT浓度均较健康体检者显著升高 (P均＜0.01)，且NSTE-ACS患者冠状静脉窦血清hscTnT浓度较冠状动脉及外周静脉的显著升高[(1.3018±1.1024) μg/L比(0.9657±0.5863) μg/L比(0.9562±0.7853) μg/L，P＜0.05]。结论：非ST段抬高急性冠脉综合征患者外周静脉、冠状动脉和冠状静脉窦血清高敏心脏肌钙蛋白T浓度显著升高，以冠状静脉窦的升高最明显。
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Major pathophysiological basis of non ST segment elevation acute coronary syndrome (NSTE-ACS) is plaque rupture and thrombosis based on coronary atherosclerosis, which lead to ischemia and necrosis of myocardial cells. European society of cardiology pointed out that cardiac troponin T (cTnT) was the best marker for myocardial injury [1] and a highly sensitive and specific index in indentifying myocardial necrosis in 2007. Now the fourth generation cardiac specific monoclonal antibody Elecsys Troponin T is widely applied in clinic, along with production technique develops, cTnT detection level unceasingly raised [2]. Detection of high sensitive troponin T (hscTnT) has been pushed recently, and there was reference indicating that compared with routine cTnT, hscTnT possessed 20% higher detection rate diagnosing acute myocardial infarction (AMI) [3]. The present study aimed at exploring change of cTnT concentration in coronary circulation in NSTE-ACS patients and its pathological significance using new detecting method. 

1  Subjects and methods

1.1 Subjects

    The subjects were all selected from our hospital from Jun 2011 to Jan 2013, including 46 NSTE-ACS patients （NSTE-ACS group）, in which there were 35 males and 11 females with age (61±10) years, unstable angina pectoris (UAP) and non ST segment elevation acute myocardial infarction (NSTEMI); 42 patients with stable angina pectoris (SAP group) , including 34 males and eight females with age (59±12) years. All patients received expanding coronary artery, anticoagulant and antiplatelet medication. Among the 88 patients, there were 53 cases with diabetes mellitus, 64 cases with essential hypertension, 70 cases with dyslipidemia, 62 smokers and 58 cases with positive family history of coronary heart disease. Another 30 healthy subjects were regard as healthy control group, including 20 males and 10 females with age (60±13) years, who were all coronary angiography (CAG) negative. The differences of sex and age among three groups were not significant. Exclusion criteria were as follow: ① acute ST segment elevation myocardial infarction; ②history of gastrointestinal bleeding; ③ history of cerebrovascular diseases within one year; ④ severe hematological, liver and renal diseases; ⑤ acute infections. 
1.2 Methods

    NSTE-ACS patients filled in informed consent before CAG. The patients received CAG examination after aspirin 300mg and clopidogrel bisulfate 300mg taken at a draught. The 3ml blood was collected from coronary artery, coronary venous sinus and peripheral vein respectively. After EDTA (1mg/ml) and aprotinin 500×106 IU/L were added and centrifuged at 3000r/min for 5 min at 4ºC, the plasma samples were stored in -70ºC fridge and prepared for detections of cTnT and hscTnT levels; Serum hscTnT was measured using Elecsys Troponin T-hs (Roche Co, Ltd), which was the fifth generation reagent of myocardial infarction marker. Its lowest detection concentration was 3 pg/L, No.99 percentile was 14 pg/L and 10%CV was 13 pg/L. cTnT was measured using the fourth generation reagent of myocardial infarction marker of Roche. All measurements were performed according to instructions of reagents and operating instruction of instruments. 
1.3 Statistical treatment

    SPSS 13.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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), its comparison between two groups was performed using t test and its comparison among multiple groups was performed using q test of analysis of variance. Numeration data were expressed as percentage and its comparison was performed using chi-square test. P<0.05 was regard as possessing significant difference. 

2  Results
2.1 Comparison of general data among three groups 

There were no significant difference in age and gender among three groups, and no significant difference in risk factors between NSTE-ACS group and SAP group, so they were comparable, P>0.05. They were shown in table 1.

Table 1 Comparison of general data among three groups 
	
	NSTE-ACS group

 (n=46)
	SAP  group 

(n=42)
	Healthy control group (n=30)

	Age (years)
	61±10
	59±12
	60±13

	Male/Female (cases)
	35/11
	34/8
	20/10

	Hypertension n(%)
	36(78.3)
	28(66.7)
	0(0)

	Diabetes mellitus n(%)
	29(63.0)
	24(57.1)
	0(0)

	Hyperlipidemia n(%)
	37(80.4)
	33(78.6)
	0(0)

	Smoking n(%)
	34(73.9)
	28(66.7)
	15(50.0)


NSTE-ACS: Non ST elevation acute coronary syndrome, SAP: Stable angina pectoris. Similarly hereinafter. 

2.2 Comparison of serum levels of hscTnT and cTnT among three groups

    Compared with healthy control group, there were significant increase in serum levels of hscTnT and cTnT in coronary artery, coronary venous sinus and peripheral vein in SAP group and NSTE-ACS group, P<0.01 all; compared with the levels of hscTnT and cTnT in coronary artery and peripheral vein, there were significant increase of hscTnT and cTnT in coronary venous sinus in NSTE-ACS group, P<0.05, <0.01 respectively. They were shown in table 2. 

Table 2 Comparison of serum levels of hscTnT and cTnT among three groups (
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	Group
	Index 
	Peripheral vein
	Coronary artery
	Coronary venous sinus

	Healthy control group
	hscTnT
	0.0338±0.0272
	0.0073±0.0067
	0.0070±0.0050  

	(n=30)
	cTnT 
	0.0069±0.0048
	0.0406±0.0252
	0.0383±0.0287

	SAP group
	hscTnT
	0.7859±0.6642△△
	0.8238±0.6345△△
	1.1769±0.9876△△  

	(n=42)
	cTnT 
	0.0862±0.0669△△
	0.9467±0.7077△△
	1.8432±1.1759△△

	NSTE-ACS group
	hscTnT
	0.9562±0.7853△△
	0.9657±0.5863△△
	1.3018±1.1024△△▲

	(n=46)
	cTnT
	0.1147±0.0868△△
	1.2318±1.1632△△
	1.8398±1.4635△△▲▲


cTnT: Cardiac troponin T, hscTnT: High sensitive cTnT, compared with healthy control group, △△P<0.01; compared with coronary artery of the same group, ▲▲P<0.01. 

3  Discussion

Now it’s thought that NSTE-ACS is a complication caused by instability and rupture of coronary atherosclerotic plaques or thrombosis, leading to serious myocardial ischemia even myocardial ischemia necrosis. Molecular weight of cardiac troponin T（cTnT）is 37KD and hardly detected in blood of normal people. It exists in two forms [4]: the free form exists in cytoplasm and occupies 6%~8%, the combined form exists on thin filament of myocardial contractile unit and occupies 92%~98%. When AMI, myocardial cells necrosis, thin filaments degeneration occur, it lead to release of cTnT in combined pool, blood cTnT significantly increases and lasts longer time. Normal concentration of blood cTnT is very low, so the detection method should possess very high sensitivity. An ideal myocardial marker should possess high myocardial specificity, it can be quickly released into circulation after myocardial injury, blood concentration should be positive proportional to injury degree, easily detected and the results can be obtained soon; it’s detecting window period is long and its diagnostic value has been proved in clinic [5]. The hscTnT assay elevates accuracy of detection for cTnT, the lowest detecting threshold is 3 ng/L[6]. Domestic study of ZHENG Qun[7], CHENG Zhi, et al [8] indicated that cTnT can be used as a simple and effective index for early diagnosis, early estimation of infarct area and evaluating short-term prognosis in patients with non-Q wave myocardial infarction (NQMI). 

Cardiac blood supply comes from coronary artery; cardiac venous blood mainly returns to right atrium via coronary venous sinus. It’s generally thought that returned blood via coronary venous sinus occupies 85% of coronary artery blood flow [9], thus serum cTnT concentration in coronary venous sinus can reflect cTnT concentration produced in heart. The present study found that compared with healthy control group, there were significant increase in cTnT concentrations of coronary venous sinus, coronary artery and peripheral vein in NSTE-ACS group; no significant difference in cTnT concentration between coronary artery and peripheral vein, but that of coronary venous sinus was significantly higher than those of coronary artery and peripheral vein in NSTE-ACS group. Traditional cTnT detection is mainly used for cases with apparent myocardial necrosis (such as AMI, high risk UAP etc), for patients with chronic SAP, traditional cTnT detection is usually negative. The hscTnT assay of new generation increases detecting accuracy, expands detecting range and can make more accurate detection for slight increase of troponin. Some researches indicated that even in SAP patients, light concentration of cTnT can be detected by hscTnT assay in most of them [10-12]. Its mechanism may be that coronary atherosclerotic plaques lead to transient ischemia onset and occlusion of small vessels, then myocardium damage occurs in these patients, or it may be related to inflammation and apoptosis etc. Detection of hscTnT level in NSTE-ACS patients is more helpful in early diagnosis and therapy, decreasing risk of myocardial infarction and sudden death and improving prognosis. The hscTnT is a more reasonable index for detecting myocardium injury. 
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