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Relationship between plasma NT-proBNP and severity of coronary lesion in patients with coronary heart disease
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Abstract: Objective: To explore the relationship between plasma level of N terminal pro brain natriuretic peptide (NT-proBNP) and severity of coronary artery lesion in patients with coronary heart disease (CHD). Methods: A total of 206 patients suspected CHD, who admitted from Jan 2010 to Jun 2012 in our department and underwent coronary angiography (CAG), were divided into single vessel coronary disease group (n=54), double-vessel coronary disease group (n=52), multi-vessel coronary disease group (n=67) and normal group (n=33), according to CAG examination; and divided into acute myocardial infarction (AMI) group (n=45), unstable angina pectoris (UAP) group (n=91), stable angina pectoris (SAP) group (n=43) and normal group (n=27) according to clinic symptom. All patients received measurement for NT-proBNP, creatine kinase-isoenzyme (CK-MB) and cardiac troponin I (cTnI). Stenotic severity of coronary artery lesion was evaluated using Gensini score method. Data of all groups were analyzed statistically. Results: Compared with SAP group and normal group, there was significant increase in plasma level of NT-proBNP [(2.28±0.22) vs. (2.18±0.69) vs. (2.94±0.24) vs. (2.74±0.15), P<0.01 or P<0.05] in AMI group and UAP group. Compared with normal group, there was significant increase in plasma level of NT-proBNP [ (2.07±0.43) vs. (2.44±0.38) vs. (2.69±0.34) vs. (2.98±0.28), P<0.05] in single, double and multi-vessel coronary disease groups. Plasma level of NT-proBNP was positively correlated with Gensini score (r=0.51, 0.67, 0.73 respectively in single, double and multi-vessel coronary disease group, P<0.05 all). Conclusion: NT-proBNP concentration can be regard as an index predicting severity of coronary artery lesion 
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血氨基末端脑钠素前体与冠脉病变程度的关系/崔吉文，黄霞//
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摘要：目的：探讨N末端脑钠肽前体(NT-proBNP)与冠心病患者冠状动脉病变程度的关系。方法：选择我科2010年1月～2012年6月住院治疗，疑冠心病行冠状动脉造影的患者206例，根据造影结果区分为单支病变组(54例)、双支病变组(52例)、多支病变组（67例），正常组(33例)；根据临床症状区分AMI组（45例），UAP组（91例），SAP组（43例），正常组（27例）；测定血浆NT-proBNP、肌酸激酶同工酶（CK-MB）和心肌肌钙蛋白I（cTnI）水平。采用Gensini积分法评价冠状动脉病变的狭窄严重程度。对各组数据进行统计学分析。结果: AMI组和UAP组血浆NT-proBNP水平显著高于SAP组和正常组[(2.94±0.24)比(2.74±0.15)比(2.28±0.22)比(2.18±0.69), P<0.01或<0.05]; 单支病变组、双支病变组和多支病变组血浆NT-proBNP水平显著高于无病变组[(2.44±0.38)比(2.69±0.34)比(2.98±0.28)比(2.07±0.43),P<0.05]。血浆NT-proBNP水平与Gensini积分水平呈正相关(在单支、双支、多支病变组r分别为0.51, 0.67, 0.73, P均<0.05)。结论：N末端脑钠肽前体浓度可作为预测冠状动脉病变程度的指标之一。
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    Exploration of correlation between myocardial markers and ischemic degree has become a research hotspot in recent years. Among them, N terminal pro brain natriuretic peptide (NT-proBNP) is a most studied cardiac hormone of peptide, which reflects cardiac compensation function and is used to assess cardiac function. NT-proBNP has been regard as an effective index diagnosing heart failure. It is also a sensitive index for heart failure risk stratification and prognosis judgment [1]. But there are few reports on correlation between NT-proBNP level and severity of coronary artery lesion. The present research aimed at studying correlation between NT-proBNP level and severity of coronary artery lesion and provided reference for judgment of patient’s condition and therapeutic effect. 
1. Subjects and methods

1.1 Subjects

Subjects were 206 patients who admitted in our hospital because of chest pain from Jan 2010 to Jun 2012 and received coronary angiography (CAG). Exclusion standards were as following: severe liver or renal dysfunction, pulmonary heart disease, congenital heart disease, cardiomyopathy, hyperthyroidism, primary aldosteronism and autoimmune diseases. According to diagnostic standards of 2007 ACC/AHA guidelines, patients were divided into acute myocardial infarction (AMI) group (n=45), unstable angina pectoris (UAP) group (n=91), stable angina pectoris (SAP) group (n=43) and normal group (n=27). 

1. 2 Methods 

1.2.1 CAG and grouping: Patients received CAG within two weeks after admission, and at least two physicians with senior title from our department analyzed coronary artery lesion condition. Stenotic degree was calculated according to percentage of diameter of diseased vascular segment in diameter of referred vascular segment, and stenosis >50% was regard as positive. According to number of diseased vessels, subjects were divided into single vessel coronary disease group (n=54), double-vessel coronary disease group (n=52), multi-vessel coronary disease group (n=67) and normal group (n=33). Gensini score method formulated by American heart association (AHA) was used to perform coronary artery scoring, and scores were given according to the narrowest site and stenotic degree of selected vessels. 

1.2.2 Measurement of NT-proBNP: A total of 3ml venous blood was taken in all patients within 24h after admission. Then the blood sample was put into anticoagulant tube with heparin and centrifuged at 3000r/min. Plasma was separated and stored in -20℃ fridge. Enzyme linked immunosorbent assay (ELISA) method was used to measure NT-proBNP concentration. NT-proBNP ELISA kits were provided by Austria MEDICA GRUPPE Company. Linearity range of the kits in measuring NT-proBNP was 10~1500 pg/ml, and >125 pg/ml was regard as possessing diagnostic significance. 

1.2.3 Measurements of other indexes: Blood lipids, routine blood test, fasting blood glucose, liver and renal function, cardiac troponin I (cTnI), creatine kinase isoenzyme (CK-MB) were measured in all subjects. And they also received ECG and echocardiography. 

1. 3 Statistical treatment

SPSS 13.0 statistical software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
[image: image1.wmf]s

x

±

). NT-proBNP data were non-normal distribution, and they were normal distribution after with base 10 logarithmic transformation. Comparison among multiple groups was performed using analysis of variance, and comparison of mean between two groups was performed using t test. 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 plasma levels of NT-proBNP, CK-MB and cTnI among all groups

    Compared with SAP group and normal control group, there was significant increase in NT-proBNP level in AMI group and UAP group (P<0.05, or <0.01), but there’s no significant difference between UAP group and AMI group (P>0.05). Compared with normal control group and SAP group, there were significant increase in levels of CK-MB and cTnI in AMI group and UAP group (P<0.05~<0.001), and those of AMI group were significantly higher than those of UAP group, P<0.01~<0.001. They were shown in table 1. 

Table 1 Comparison of levels of NT-proBNP, CK-MB and cTnI among all groups 
	Group
	n 
	lgNT-proBNP
	cTnI（μg/L）
	CK-MB (mmol/L)

	AMI

group
	45
	2.94±0.24△△▲
	14.89±8.64△△△▲▲▲★★★
	32.08±10.44△△▲▲★★

	UAP group
	91
	2.74±0.15△▲
	0.08±0.01△△▲ 
	14.57±10.62△▲

	SAP group
	43
	2.28±0.22
	0.04±0.01
	12.37±4.50

	Normal

group 

F
P
	27


	2.18±0.69

3.94

<0.05
	0.03±0.05

11.29

<0.01
	12.22±6.31

8.63

<0.01 


NT-proBNP: N terminal pro brain natriuretic peptide. Compared with normal group △P<0.05，△△P<0.01, △△△P<0.01; Compared with SAP group ▲P<0.05，▲▲P<0.01▲▲▲P<0.001; Compared with UAP group ★P<0.05, ★★P<0.01, ★★★P<0.001. Similarly hereinafter.
2.2 Correlation among number of diseased coronary vessels, Gensini scores and NT-proBNP 

Compared with normal group, there was significant increase in plasma level of NT-proBNP in single, double and multi-vessel coronary disease groups, P<0.05 all. Plasma level of NT-proBNP was positively correlated with Gensini score (r=0.51, 0.67, 0.73 in single, double and multi-vessel coronary disease respectively, P<0.05 all). They were shown in table 2. 

Table 2  Correlation among number of diseased coronary vessels, Gensini scores and NT-proBNP
	Group
	Cases
	lgNT-proBNP
	Gensini scores
	r
	P

	Normal group
	33
	2.07±0.43
	/
	
	

	Single vessel coronary disease group
	54
	2.44±0.38
	10.21±3.45
	0.51
	<0.05

	Double-vessel coronary disease group
	52
	2.69±0.34
	23.56±4.68  
	0.67
	<0.05

	Multi-vessel coronary  disease group
	67
	2.98±0.28
	48.53 ±12.16
	0.73
	<0.05

	F
	
	9.36
	32.41
	
	

	P
	
	<0.05
	<0.05
	
	


NT-proBNP: N terminal pro brain natriuretic peptide. Similarly hereinafter. 
3  Discussion

    NT-proBNP is mainly secreted by ventricle, which possesses natriuresis, diuresis, dilating blood vessels and inhibiting renin-angiotension-aldosterone system (RAAS) and sympathetic nerves effect, and it plays an important role in maintenance of cardiac structure and function. NT-proBNP is regard as a predictor for mortality risk of acute heart failure before, it’s gradually applied in detection of CHD patients in recent years, and a series of developments are acquired [2,3]. The present study further analyzed the correlation between plasma level of NT-proBNP and severity of coronary artery lesion in CHD patients. 
There are several causes for NT-proBNP level rise in coronary artery disease: increased ventricular wall traction force after myocardial ischemia can lead to increased NT-proBNP synthesis and secretion in patients with acute coronary syndrome (ACS) [4,5]; when myocardial ischemia occurs, plaques inside coronary artery are under unstable state, their rupture and formation of thrombus on surface can also stimulate NT-proBNP release [2]. The present study indicated that compared with normal group, there was significant increase in plasma level of NT-proBNP in single, double and multi-vessel coronary disease groups, and plasma level of NT-proBNP showed an increasing trend along with number of diseased coronary vessels increased; plasma level of NT-proBNP was positively correlated with Gensini score(r=0.51, 0.67, 0.73 respectively in single, double and multi-vessel coronary disease, P<0.05 all), these are consistent with foreign study[6]. Therefore, for those who was considered to have ischemic heart diseases because of chest pain, but haven’t receive CAG, we can make a primary judgment on patient’s condition via NT-proBNP, of course, imaging and other laboratory indexes of patients should be examined for comprehensive judgment in later period. 

It can be seen from results of the present study that plasma level of NT-proBNP was related with number of diseased coronary vessels and stenotic vessels in CHD patients. Now, some scholars make combined detection of NT-proBNP and other cardiac markers, such as cTnT and C reactive protein [7, 8], in order to enhance predicting ability for adverse events of high risk patients in ACS. So evaluating the value of NT-proBNP in risk stratification and prognosis judgment, and combined detecting NT-proBNP and other cardiac markers should be paid attention in future. 
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