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Predictive value of amino-terminal pro-B-type natriuretic peptide on short term prognosis in patients with acute coronary syndrome
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Abstract: Objective: To evaluate the predictive value of plasma amino-terminal pro-B-type natriuretic peptide (NT-proBNP) on short term prognosis in patients with acute coronary syndrome (ACS). Methods: Plasma NT-proBNP levels were measured in ACS patients within 24 h after admission with ELISA method. The 600 ACS patients were divided into two groups: event group （n=108）and  no-event group （n=492）according to occurrence of cardiovascular events（including cardiac death, cardiac shock and heart failure）, The NT-proBNP levels were compared between two groups. Single factor and multiple factor Logistic regression analyses were used to evaluate if NT-proBNP was an independent predictor for short term prognosis. Results: The plasma NT-proBNP levels of event group were significantly higher than those of no-event group [1361.2 (965.3, 2088.6) pmol/L vs.605.7 (274.5, 1177.8) pmol/L, p<0.01]. Multiple factor Logistic regression analyses demonstrated that plasma NT-proBNP was an independent predictor for short term prognosis (OR=1.000, p<0.01) in ACS patients. Conclusion: Plasma NT-proBNP was an independent predictor for short term prognosis in ACS patients.
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[摘要]目的 评价血浆N末端B型利钠肽原（NT-proBNP）对急性冠脉综合征(ACS)患者近期预后的预测价值。方法 连续检测600例住院的ACS患者的血浆NT-proBNP浓度。依据住院期间患者有无心血管事件（心源性死亡、心源性休克、充血性心力衰竭）分为事件组（108例）和无事件组(n=492例)，比较两组NT-proBNP水平，并用回归分析判断血浆NT-proBNP是否为ACS患者近期心血管事件的独立预测因素。结果:事件组血浆NT-proBNP浓度显著高于无事件组[1361.2(965.3,2088.6)pmol/L比605.7 (274.5, 1177.8) pmol/L,P<0.01]。Logistic多元逐步回归分析表明，血浆NT-proBNP是ACS患者近期发生心血管事件的独立预测因素（OR=1.000，P=0.000）。结论：入院时血浆N末端B型利钠肽原是急性冠脉综合征患者近期预后的独立预测因素。眼中钉， 
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The incidence rate and mortality rate are high, the prognosis is very different in acute coronary syndrome (ACS). The value of plasma N-terminal pro B type natriuretic peptide (NT-proBNP) and B type natriuretic peptide (BNP) on diagnosis and classification of heart failure have been widely recognized. Both possess similar clinical value and NT-proBNP is more stable and possesses more advantages [1]. Recent studies proved that it not only be used for predicting prognosis of patients with heart failure, but also possesses predicting value for prognosis of ACS patients. The present study aimed at evaluating predicting value of NT-proBNP for short term cardiovascular events in ACS patients. 

1. Data and methods

1.1 Subjects

A total of 600 ACS patients admitted in department of cardiology of our hospital from Aug 2008 to Dec 2010 were continuously enrolled, including 203 females and 397 males with age (62±18) years old. The diagnosis of ACS patients all accorded with diagnostic standard of American College of Cardiology/ American Heart Association (ACC/AHA). There were 147 patients with ST segment elevation myocardial infarction (STEMI), 177 patients with non-STEMI (NSTEMI) and 276 cases with unstable angina pectoris (UAP). Exclusion standard were as follows: history of heart failure and myocardial infarction, severe liver and renal insufficiency, other diseases that may increase plasma level of BNP and acute infection. According to with or without cardiovascular events [cardiogenic death, cardiogenic shock and congestive heart failure (CHF)] during admission, patients were divided into event group (n=108, including 43 cases cardiogenic death, 24 cases cardiogenic shock, 41 cases CHF) and no-event group (n=492). 

1.2 Methods

1.2.1 Measurement of NT-proBNP: The 2 ml fasting venous blood of subjects were taken at morning of second day after admission. Then blood sample was placed in tube containing disodium edetate, centrifuged (3000r/min) within 2h to separate plasma. Enzyme linked immunosorbent assay (ELISA) kit (produced by Austria Biomedica company) was used to measure plasma concentration of NT-proBNP. All procedures were conducted by specific staff according to instructions strictly. 

1.2.2 Measurements of clinical routine indexes were performed according to clinical quality control index.

1.3 Statistical method

SPSS 13.0 statistical software was used for statistical analysis. Because NT-proBNP value showed skewed distribution, it’s presented as median (No.25 percentile, No.75 percentile), namely M (QR). Other measurement data were presented as mean + standard deviation (
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±s), numeration data were presented as percentage. Area under receiver operator characteristic curve (ROC) was used to evaluate significance of NT-proBNP judging short term prognosis of ACS patients and its tangential point was found. Sensitivity and specificity of tangential point value was evaluated. Single factor regression analysis and multifactor Logistic regression analysis were used to evaluate if NT-proBNP was independent predictor for short term prognosis of ACS patients. Mann-Whitney test was used to compare NT-proBNP value between two groups；Comparison of mean value was performed by t test, and comparison of percentage was performed by chi-square test. P<0.05 was regard as possessing significant difference. 
2. Results

2.1 Clinical indexes of two groups at admission

Clinical indexes of two groups at admission were shown in table 1.

2.2 Comparison of plasma NT-proBNP content

Compared with no-event group, plasma NT-proBNP level significantly increased in event

group (P<0.01), were shown in table 1.

Table 1   Comparison of clinical indexes at admission between two groups (
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±s)

	Clinical indexes
	No-event group (n=492)
	Event group

(n=108)
	P

	Male (cases, %)

Age (years)

Smoking (cases, %)

Body mass index (kg/m2)

Hypertension (cases, %)

Hypercholesterolemia (cases, %)

Diabetes mellitus (cases, %)

Atrial fibrillation (cases, %)

Left ventricular ejection fraction

NT-proBNP (pmol/L)
	299(60.8)

56.6±11.5

270(54.9)

21.7±3.4

319(64.8)

172(35.0)

103(20.9)

147(29.9)

0.573±0.062

605.7

(274.5,1177.8)
	52(48.1)

68.1±10.7

55(50.9)

22.9±3.8

75(69.4)

43(39.8)

45(41.7)

48(44.4)

0.456±0.102

1361.2

(965.3,2088.6)
	0.029

0.000

0.123

0.356

0.725

0.437

0.013

0.036

0.000

0.000


Note: NT-proBNP: N-terminal pro B type natriuretic peptide. Similarly hereinafter.

2.3 Best threshold point of NT-proBNP predicting short term occurrence of cardiovascular events

Best threshold point of NT-proBNP predicting short term occurrence of cardiovascular events in ACS patients was 1102 pmol/L determined by ROC curve. Its sensitivity was 69.4%, specificity was 73.1% and accuracy was 69.6% in predicting death. 

2.4 Single factor regression analysis and multifactor Logistic gradual regression analysis

    Single factor regression analysis indicated that gender, age, complicated diabetes mellitus (DM), atrial fibrillation (AF), left ventricular ejection fraction (LVEF) and NT-proBNP concentration had effects on occurrence of cardiovascular events during admission  (P<0.05) among gender, age, smoking, body mass index, hypertension, hypercholesterolemia, DM, AF, LVEF and plasma NT-proBNP. Further Logistic gradual regression analysis indicated that among above factors, only NT-proBNP, complicated DM, age and LVEF were independent predictors for occurrence of cardiovascular events during admission in order (P<0.05), NT-proBNP possesses strongest predicting effect (P<0.01). These were shown in table 2.  

Table 2   Multifactor Logistic gradual regression analysis 
	Variable
	Wald χ2 value
	P
	OR

	NT-proBNP
	25.203
	0.000
	1.000

3.385

1.015

1.652

	Diabetes mellitus
	17.536
	0.000
	

	Age
	8.436
	0.005
	

	Left ventricular ejection fraction
	4.423
	0.031
	


3. Discussion

Value of NT-proBNP as a biochemical marker for heart failure in diagnosis and judgment of prognosis of heart failure has been consistently acknowledged [2, 3]. In recent years, more and more studies in cardiovascular area focused on value of NT-proBNP in diagnosis, treatment and prognosis of ACS. The present study observed relationship between NT-proBNP and occurrence of cardiovascular events during admission in ACS patients, and the results indicated that plasma level of NT-proBNP in ACS patients who occurred cardiovascular events during admission was significantly higher than that of patients who didn’t occur cardiovascular events (P<0.01). The higher NT-proBNP value was, the higher percentage of patients occurred cardiovascular events during admission was; when NT-proBNP was over 1102 pmol/L of tangential point, its sensitivity was 69.4%, specificity was 73.1% and accuracy was 69.6% in predicting death, indicating that plasma level of NT-proBNP at admission can predict occurrence of short term adverse events in ACS patients. Recently, there was overseas report on plasma level of BNP and NT-proBNP in ACS patients, which thought that they can be used for early risk classification of ACS patients [4]. de Lemos et al [5] found that in ACS patients, plasma BNP concentration after onset is related with risk of cardiogenic death, myocardial infarction and heart failure within 30d and 10 months, and after excluding other independent risk factors that affect mortality rate, BNP is still an independent predictor for death, which is consistent with our conclusion. 

In the present study, the regression analysis indicated that NT-proBNP was independent prediction factor for occurrence of cardiovascular events during admission in ACS patients. The true mechanism of elevated NT-proBNP level in ACS patients is still not clear now. In early stage of ACS, there is no close correlation between NT-proBNP level and hemodynamic parameters, indicating that NT-proBNP may be an acute phase response in acute myocardial injury. Its synthesis and secretion may be related with mechanical tension in local site of ischemic myocardium and/or stimulation on ventricular cells from apoptotic myocardial cells. Investigators thought that frequent or severe ischemia can cause temporary left ventricular dysfunction and elevated filling pressure, so stimulate synthesis and secretion of NT-proBNP [6]. Goetze et al [7] also mentioned that even without left ventricular dysfunction, myocardial ischemia can still increase BNP level. Some domestic study [8～10] also indicated that plasma level of NT-proBNP possessed good correspondence with Braundwald class of UAP patients，or NT-proBNP level increased in patients with acute myocardial infarction without heart failure and it can well reflect extent of myocardial ischemia. 

Detection of NT-proBNP is simple and it’s a new objective index for comprehensive evaluation of ACS prognosis in clinic. According to NT-proBNP level at admission, patients of high risk can be recognized, so it helps to guide clinical monitor and treatment, and to improve prognosis of patients. Therefore, it possesses wide application prospect.
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