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Correlation among risk factors of coronary artery calcification and serum osteopontin level
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Abstract: Objective: To explore independent risk factors of coronary artery calcification (CAC) and analyze correlation among risk factors of CAC and serum osteopontin (OPN) level. Methods: According to results of 64-slice spiral computed tomography (MSCT) coronary angiography, a total of 65 patients were continuously enrolled and divided into CAC group (n=37) and non-CAC control group (n=28). Enzyme linked immunosorbent assay (ELISA) was used to measure serum level of OPN. Single factor and multiple factor Logistic regression analysis’s were used to analyze risk factors of CAC. Spearman’s straight line analysis was used to analyze correlation between risk factors of CAC and serum OPN. Results: 1、 The age, hypertension, diabetes, poor eating habits，lack of exercise, overweight, etc., which were independent risk factors of CAC （OR=3.47～12.96, P=0.018～0.003）by single factor Logistic regression analysis, were inducted to multiple factor Logistic regression analysis, its result showed that age, overweight, poor sleep quality, poor eating habits were independent risk factors of CAC, OR=35.31～5.17, P＜0.01～0.05; 2、Serum level of OPN in CAC group was significant higher than that of non-CAC control group ［(39.919±11.879) μg /L vs. (24.000±6.000) μg /L，P<0.01］; 3、The Spearman straight line correlation analysis indicated that serum level of OPN was correlated with risk factors of CAC : positively correlated with LDL-C, overweight, age, TC（r=0.487～0.286,P＜0.001～＜0.05）, and positively correlated with poor sleep quality, diabetes, poor eating habits, lack of exercise（r=4.10～2.24， P<0.01～0.05）; negatively correlated with HDL-C（r=-0.250,P＜0.05）. Conclusion: Correlation analysis indicates that age, overweight, poor sleep quality, poor eating habits etc. are independent risk factors of CAC；Serum OPN level is correlated with LDL-C, overweight，age, diabetes, lack of exercise etc., so these indicate that must decrease OPN level and risk factors of CAC to relieve CAC and slow down its development.
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摘要: 目的：探讨冠脉钙化（CAC）的独立危险因素，进一步分析血清骨桥蛋白（OPN）与CAC及其危险因素的相关性。方法：据64层螺旋CT冠脉造影结果连续入选65例患者，分为冠脉钙化（CAC）组（37例）和非冠脉钙化（UCAC）对照组（28例）,用酶联免疫吸附法（ELISA）测定血清OPN水平。分别进行单因素和多因素Logistic回归分析研究冠脉钙化的危险因素，血清OPN与CAC危险因素的相关性采用Spearman’s相关分析。  结果：1、将单因素Logistic回归分析有统计学意义的年龄、高血压, 糖尿病, 饮食习惯不佳, 缺乏运动，超重（（OR=3.47～12.96, P=0.018～0.003））等变量引入多因素Logistic回归分析,结果多因素Logistic回归分析显示年龄、超重、睡眠质量差、饮食习惯不佳是CAC的独立危险因素，OR为35.31～ 5.17，P＜0.01～0.05；2、CAC组血清OPN水平显著高于UCAC组［(39.919±11.879) μg /L 比(24.000±6.000) μg /L，P<0.01］；3、Spearman’直线相关分析显示血清OPN水平与CAC危险因素LDL-C、超重、年龄、TC呈正相关（r=0.487～0.286,P＜0.001～＜0.05）, 与睡眠质量差、糖尿病、不良饮食习惯、缺乏运动呈正相关（r=4.10～2.24， P<0.01～0.05）; 与HDL-C呈负相关（r=-0.250,P＜0.05）;。结论：相关分析显示年龄、超重、睡眠质量差、不良饮食习惯等是CAC独立危险因素；血清OPN水平与LDL-C、超重、年龄、糖尿病、缺乏运动等相关。这说明应降低OPN水平，减少CAC危险因素，以减轻冠脉钙化、减慢其发展。
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Coronary artery calcification (CAC) can increase stiffness and decrease compliance of coronary artery, and change vascular form and function. Calcification and its range and distribution in stenotic site of coronary artery are directly related with choice of therapy plan and therapeutic effects. Now, there is still no good therapy method for CAC. Therefore, focal point for CAC treatment should change from “downstream” to “upstream”. Comprehensive controlling multiple risk factors must be performed to achieve goal of prevention and treatment after analysis and recognition of risk factors for CAC. Osteopontin (OPN) is a kind of bone matrix protein rich in sialic acid; it expresses in atherosclerotic calcification area in great amount and plays an important role in development of calcification [1-3]. The present study used single factor and multiple factor Logistic regression analysis to explore independent risk factors of CAC， and correlation among risk factors of CAC and serum OPN, further clarified role of OPN in pathogenesis of CAC, suggested strategy for CAC prevention and treatment. 

1. Data and methods

1.1 Subjects

A total of 65 outpatients and inpatients were selected from our department of circulation from Aug 2010 to Nov 2010. There were 35 males and 30 females with age 29~78. According to results of 64-slice spiral computed tomography (MSCT) coronary angiography (CAG), patients were divided into CAC group [n=37, 19 males and 18 females, age (59.45±10.47) years old] and non-CAC group [n=28, 15 males and 13 females, age (49.86±9.64) years old]. Patients with following diseases were excluded: connective tissue disease, hyperthyroidism, severe liver or renal diseases, heart failure cannot lie, hypersensitivity to contrast media, atrial fibrillation, frequent premature beats, Ⅱ° atrioventricular block, severe hypertension and poor control. 

1.2 Methods
1.2.1 Basic data  Age, body mass index (BMI), hypertension, diabetes mellitus (DM), poor living habits (including poor diet habits, lack of exercise, smoking), poor sleep quality, sustained pressure etc. were recorded. Biochemical indicators such as blood lipids and calcium were measured and received quality control of special messenger.

1.2.2 Diagnostic standard   Judgment of CAC: There were points and linear shadow with density significantly higher than that of nearby chambers of heart in coronary artery. Its CT peak value was >130HU and area ≥1.0mm2. Diagnosis of hypertension: systolic blood pressure ≥140mmHg and/or diastolic blood pressure ≥90mmHg under resting, supine condition, or patients possessed definite history of hypertension. Diagnosis of DM: patients diagnosed as DM before or fasting blood glucose ≥7.0mmol/L or oral glucose tolerance test (OGTT) 2h ≥11.1mmol/L (above results should be measured for twice). Smoking was defined as mean ＞10 cigarettes per day for ＞five years. Poor diet habits was defined as uptake high-fat, high cholesterol, high-calorie and high salt diet. Overweight was defined as BMI=24.0～27.9 (kg/m2). Lack of exercise was taking exercise <four times a week and <30min each time. Poor sleep quality was defined as meet any one of below: difficulty falling asleep; often insomnia; bedtime ＜6 h/d in 30~50 years old, ＜ 7 h/d in 50~80 years old and felt fatigue and weakness when awake. 

1.2.3  64-slice MSCT CAG  SIEMENS 64-slice spiral CT was used and iodine concentration of contrast was 370 mgI/m. Scanning was performed in patients with heart rate <70 times/min and no severe arrhythmia. If patients with heart rate >80 times/min, they received 25~50mg metoprolol oral 30~60min before CAG except for those with contraindications. Chest positioning image from thoracic inlet to diaphragmatic surface of heart was made first. Then electrocardiogram–gated coronary scan was made from 1.0 cm under tracheal bifurcation to diaphragmatic surface of heart, 120kV, 133mA for 10~13s. Scanning was completed within one breathholding. 

1.2.4 Collection and process of examination samples  All patients were taken 5ml fasting blood samples on early morning of second day after admission (outpatients were taken 5ml fasting blood on that day morning). Ethylenediamine tetraacetic acid (EDTA) was added to blood sample for anticoagulation. Then blood sample was centrifuged by 3000r∕min at 4℃ for 10min. Supernatant was collected and preserved at -20℃ for detection. Enzyme linked immunosorbent assay (ELISA) was used to measure serum level of OPN, and experimental operation was strictly performed according to instrument of kits (American R&D Co. ltd).

1.3 Statistical process
    SPSS 17.0 software was used to perform statistical process. Measurement data were presented as mean ± standard deviation (
[image: image1.wmf]c

±s) and underwent normal distribution test and homogeneity of variance. Numeration data were presented as percentage and tested by chi-square test. At first, single-factor Logistic regression analysis was used to screen independent risk factors of CAC. Then those risk factors with P<0.05 entered multiple factors Logistic regression analysis  and OR and 95% CI were calculated. Relationship between serum OPN and risk factors for CAC was analyzed by Spearman’s straight line analysis. P<0.05 was regard as possessing significant difference. 

2. Results 

2.1 Single factor Logistic regression analysis
Single factor Logistic regression analysis showed that the age（OR=12.96, P=0.017）, hypertension（OR=3.47, P=0.018）,diabetes（OR=12.96, P=0.017）, poor eating habits （OR=4.26，P=0.007））, lack of exercise（OR=3.89, P=0.010） overweight（OR=5.21, P=0.003）, poor sleep quality（OR=9.91, P=0.004）, etc. were independent risk factors of CAC. 

2.2 Multiple factors Logistic regression analysis
    The variables, which showed significant difference (P<0.05) in single-factor analysis, entered multiple factors Logistic regression analysis. Its results were shown in table 1, that age, poor sleep quality, poor diet quality, overweight were independent risk factors of CAC（OR=35.31～5.17, P＜0.01～0.05＝.

Table 1    Risk factors of coronary artery calcification (CAC) by multiple factor Logistic analysis  (forward Wald method)

	Risk factor
	B
	SE
	Wald
	df
	sig
	OR
	95%CI

	Poor sleep quality
	1.89
	0.73
	6.85
	1
	0.009
	6.67
	1.61-27.63

	Poor eating habits
	1.64
	0.72
	5.17
	1
	0.023
	5.17
	1.26-21.30

	Overweight
	1.93
	0.93
	4.31
	1
	0.038
	6.92
	1.11-42.94

	Age
	3.56
	1.26
	7.99
	1
	0.005
	35.31
	2.98-418.28


2.3 Correlation between serum osteopontin (OPN) and risk factors (measurement data) for CAC

Serum level of OPN was correlated with risk factors of CAC by Spearman’s straight line correlation analysis : positively correlated with LDL-C, overweight, age, TC（r=0.487～0.286,P＜0.001～＜0.05）, and positively correlated with poor sleep quality, diabetes, poor eating habits, lack of exercise（r=4.10～2.24， P<0.01～0.05）; negatively correlated with HDL-C（r=-0.250,P＜0.05＝;, were shown in table 2, 3. 
Table 2   Correlation between serum osteopontin (OPN) and risk factors of CAC 
	Risk factor
	Correlation coefficient
	P 

	Age
	0.344
	0.005

	Low density lipoprotein-cholesterol
	0.487
	0.000

	Triglyceride 
	0.286  
	0.021

	High density lipoprotein-cholesterol
	-0.250
	0.014

	Overweight
	0.399
	0.001


2.4 Correlation between serum OPN and other risk factors of CAC

Correlation between serum OPN and other risk factors of CAC were shown in table 3. 

Table 3   Correlation between serum OPN and other risk factors of CAC
	Risk factor
	Group
	Case
	OPN(μg/L)               
	t  
	P

	Diabetes mellitus


	Yes
	13
	41.846±12.436
	2.99
	0.004

	
	No
	52
	30.865±11.701
	
	

	Poor eating habits

	Yes
	36
	36.722±13.711
	2.75
	0.008

	
	No
	29
	28.517±9.318
	
	

	Lack of exercise


	Yes
	33
	36.394±14.337
	2.24
	0.029

	
	No
	32
	29.625±9.451  
	
	

	Poor sleep quality
	Yes
	33
	38.697±13.120
	4.10
	0.000

	
	No
	32
	27.250±8.897
	
	


3. Discussion

CAC is often found on coronary CT or CAG in patients admitted for angina pectoris or acute myocardial infarction. It increases risk of revascularization and complications, and is not effective therapy. Therefore, intervention on CAC should focus on risk factors for CAC to prevent and delay its development. Data reported by WHO in 2009 indicated that 80% cardiovascular diseases were related with life style [4], this also applies to CAC. 

Some scholars observed that among patients with history of coronary heart disease (CHD), 90%~95% can occur CAC, the more risk factors a patient possessed, the higher incidence rate of CAC was [5-6]. The present study found that age, poor sleep quality, poor eating habits and overweight were independent risk factors for CAC. But other traditional risk factors of CHD, such as hypertension, DM and blood lipids, didn’t enter multiple factor Logistic regression equation, which may be related with small sample size of the present study and may be related with that CAC is just a pathological form of coronary artery disease and possesses different pathogenesies from coronary atherosclerosis. 

As age increases, the pathophysiological changes occur and exposure to risk factors increase in vessel. Hu CH et al [7] found that CAC aggravated along with increase of age and age had great influence on CAC. The present study also found that incidence rate of CAC significantly increased when age ≥65 years old. The present study also indicated that poor eating habits and overweight etc. were independent risk factors for CAC[9].

   OPN is mainly synthesized and secreted by endothelial cells, phagocytes and vascular smooth muscle (VSM) cells, and it’s a landmark gene for transformation of VSM cells from contractile phenotype to secretory phenotype, OPN makes VSM cells presented as bone cell phenotype, which is the foundation of vascular calcification in vivo [10-11]. In the present study, serum level of OPN in CAC group was significantly higher than that of non-CAC group, indicating that serum OPN may participate in occurrence and development of CAC; the Spearman straight line correlation analysis indicated that serum level of OPN was correlated with risk factors of CAC : positively correlated with LDL-C, overweight, age, TC（r=0.487～0.286,P＜0.001～＜0.05）, negatively correlated with HDL-C（r=-0.250,P＜0.05）; positively correlated with poor sleep quality, diabetes, poor eating habits, lack of exercise（r=4.10～2.24， P<0.01～0.05）, suggesting that serum level of OPN may be influenced by environmental factors both in vivo and in vitro, so modulation of serum OPN can be achieved through correcting unhealthy lifestyles, losing weight, keep open-minded mental situation and improve sleep to delay or stop occurrence and development of CAC. 
In a word, age is incontrollable risk factor, but poor eating habits, lack of exercise etc. unhealthy lifestyles are controllable risk factors. So prevention and cure of CAC must aim at correction of unhealthy lifestyles.
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