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Correlation between coronary heart disease and dyslipidemia
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Abstract: Objective: To study relationship between coronary heart disease (CHD) and dyslipidemia. Methods: A total of 302 CHD patients diagnosed by coronary angiography were enrolled as CHD group, and 218 healthy subjects without cardiovascular and cerebrovascular diseases by health examination were regard as healthy control group. Relative data were collected and levels of blood triglyceride (TG), total cholesterol (TC), high density lipoprotein cholesterol (HDL-C) and low density lipoprotein cholesterol (LDL-C) were measured and compared between two groups. Results: Compared with healthy control group, there were significant increase in levels of blood TC [(4.03±0.97) mmol/L vs. (4.62±1.06) mmol/L] and LDL-C[(2.51±0.86) mmol/L vs. (3.76±1.07) mmol/L] in CHD group, P<0.01 both. Multiple factor Logistic regression analysis indicated that elevated LDL-C level was an independent risk factor for occurrence of CHD (OR=2.608, 95%CI = 1.268-5.366, P=0.009). Conclusions: The results show that levels of TC and LDL-C in patients with coronary heart disease are significantly higher than those of healthy control group. Elevated LDL level may be an independent risk factor for occurrence of coronary heart disease. 
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冠心病与血脂异常的相关性/何昕，刘智勇，刘景艳，袁旭明，谌承志，唐艳芳，彭一鸣，刘伟，王磊//湖南省浏阳市人民医院心内科，湖南 长沙  410300

通讯作者：王磊，E-mail: wl1318@163.com
摘要 目的：研究冠心病与血脂异常的相关性。 方法：选择冠脉造影检查确诊的冠心病患者302例（CHD组），门诊体检无心脑血管疾病的健康人群218例（健康对照组），收集所有研究对象相关资料,测定其血甘油三酯（TG）、总胆固醇（TC）、低密度脂蛋白-胆固醇（LDL）、高密度脂蛋白-胆固醇（HDL-C）含量,并进行对比分析。结果：与健康对照组比较，CHD组血TC[(4.03±0.97) mmol/L比(4.62±1.06) mmol/L]、LDL-C[(2.51±0.86) mmol/L比(3.76±1.07) mmol/L]水平明显升高（P均﹤0.01）。多因素Logistic回归分析显示，LDL-C水平升高是冠心病发生的独立危险因素（(OR =2.608，95% CI = 1.268-5.366；P =0.009）。 结论：本研究人群冠心病患者TC、LDL-C水平显著高于健康对照组，LDL-C水平升高可能是发生冠心病的一个独立危险因素。
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Coronary heart disease (CHD) is a common and frequently-occurring disease that is very harmful to health and quality of life for human. Along with people’s living standard elevation, processes of aging of the population acceleration and life style and diet habit change, CHD incidence rate tends to increase gradually [1]. It has become a consensus that dyslipidemia is a risk factor of CHD. The present study was further to explore relationship between CHD and dyslipidemia.

1 Subjects and method

1.1 Subjects

The patients admitted in our department of cardiology from Feb 2006 to Jan 2010 and diagnosed as CHD by coronary angiography composed CHD group. Diagnosis standard was according to diagnostic standard of American college of cardiology [2]: diameter of one or more main coronary artery possessed stenosis ≥50% at least. There were 302 CHD patients in CHD group, including 200 males and 102 females with age (57.48±9.86) years old. A total of 218 healthy subjects without cardiovascular and cerebrovascular diseases undergoing healthy examination in our hospital were regard as healthy control group, including 141 males and 77 females with age (56.31±11.05) years old. The hepatobiliary and blood diseases were excluded in all subjects. Every subject was non-consanguinity individual of Han nationality from Hunan district and signed informed consent before participation.

1.2 Collection of general data

    Data were obtained through uniform questionnaire survey, including age, gender, smoking history, drinking history, hypertension, diabetes mellitus (DM) and family history etc. Height and body weight were measured by specialized person and body mass index (BMI) was calculated by  [BMI=body weight / height2 (kg/m2)].

1.3 Measurements of biochemical index

Venous blood was collected in morning after admission 24h and fasting 12h. Measure- ments of serum total cholesterol (TC), triglyceride (TG), high density lipoprotein cholesterol (HDL-C) and low density lipoprotein cholesterol (LDL-C) were performed by our department of laboratory. Time end point titration method was used to measure levels of blood lipids (reagents were provided by Beckman company and the machine was Beckman LX20 automatic biochemical analyzer). 

1.4 Statistical treatment

SPSS16.0 software was used to perform statistical treatment. Measurement data were expressed as mean ±standard deviation (SD), main detection indexes received normality test; and its comparison between two groups was using t test. Numeration data were expressed as percentage and its comparison was using chi-square test; multifactor Logistic regression analysis was used to evaluate relationship between CHD and dyslipidemia. P<0.05 was regard as possessing significant difference. 

2. Results 
2.1 Comparison of general data between two groups 

There were no significant difference in male/female, age and percentage of drinker between two groups (P>0.05); compared with healthy control group, there were significant increase in BMI, percentage of smoker, patient with DM and hypertension in CHD group (P<0.05~0.01). They were shown in table 1.

Table 1 Comparison of general data between two groups

	Group 
	Case (male/female)
	   Age (years)
	Smoker

n(%)
	Drinker

n(%)
	Diabetes mellitus n(%)
	Hypertension

n(%)
	Body mass index

(kg/m2)

	Healthy control group
	218(141/77)
	56.31±11.05
	67(30.73)
	45(20.64)
	19(8.72)
	27(12.39)
	23.76±4.07

	CHD group
	302(200/102)
	57.48±9.86
	126(41.72) △△
	69(22.85)
	85(28.15) △△
	102(33.77) △△
	26.83±4.11△

	P
	0.714
	0.085
	0.01
	0.549
	＜0.01?
	＜0.01?
	0.02


Notes: CHD: coronary heart disease, compared with healthy control group, △P﹤0.05，△△P﹤0.01. Similarly hereinafter.

2.2 Comparison of blood lipid levels between two groups

    Serum levels of TC and LDL-C in CHD group were significantly higher than those of healthy control group (P<0.01); Compared with healthy control group, the TG level was higher and HDL-C level was lower in CHD group but without significant difference (P>0.05). They were shown in table 2.

Table 2 Comparison of blood lipid levels between two groups (
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±s)

	Group
	Total cholesterol

(mmol/L)
	Triglyceride

(mmol/L)
	HDL-C

(mmol/L)
	LDL-C

(mmol/L)

	Healthy control group
	4.03±0.97
	1.91±0.92
	1.25±0.83
	2.51±0.86

	CHD group
	4.62±1.06△△
	1.94±1.01
	1.13±0.95
	3.76±1.07△△

	P
	＜0.01?
	0.506
	0.237
	＜0.01?


Notes: LDL-C: low density lipoprotein cholesterol, HDL-C: high density lipoprotein cholesterol. Similarly hereinafter.

2.3 Multiple factor Logistic regression analysis for relationship between dyslipidemia and CHD

CHD was regard as dependent variable (0=no, 1=yes). Factors that may be related with CHD were regard as independent variable and entered Logistic regression model, such as gender, age, DM, TC, and LDL-C etc. Variables were chosen or excluded one by one according to have or no significance. In level of a=0.05, factors fitted main effect model: the DM, hypertension and LDL-C were independent risk factors for CHD (P<0.05 all) and their OR were 4.221, 3.601 and 2.608 respectively, but TG and HDL-C didn’t enter the final equation. They were shown in table 3 and 4.

Table 3 Multiple analysis of possible influencing factors for CHD and their quantification standard

	Factor
	Quantitative standard

	Gender
	Female=0，male=1

	Age
	25~=1，35~=2，45~=3，55~=4，65~=5，75~=6

	Smoking
	No=0，Yes=1

	Hypertension
	No=0，Yes=1

	Diabetes mellitus
	No=0，Yes=1

	Body mass index
	<24=1，24~ =2，28~ =3

	Triglyceride
	Normal=0，High=1

	Total cholesterol
	Normal =0，High=1

	LDL-C
	Normal =0，High=1

	HDL-C
	Normal =0，Low=1


Table 4 Multifactor Logistic regression analysis of CHD
	Relative factor
	B
	SE
	Waldχ2
	P
	OR
	95% CI

	Diabetes mellitus
	1.447
	0.341
	17.054
	0.000
	4.221
	2.132-7.982

	Hypertension
	1.281
	0.356
	12.936
	0.000
	3.601
	1.791-7.239

	LDL-C
	0.959
	0.368
	6.781
	0.009
	2.608
	1.268-5.366


3. Discussion

CHD is a multiple factor diseases caused by environmental and genetic factors [3]. There are over 100 relative risk factors related with CHD suggested so far, dyslipidemia is one of the most valuable and can be prevented in early period. It has become a consensus that dyslipidemia is an important risk factor related with CHD. Many studies [4] indicated that increase of cholesterol level was closely correlated with CHD [5,6]. Dyslipidemia is easy to cause vascular endothelial damage, promotes formation and development of atherosclerosis. Another study [7] indicated that increase of concentrations of TC and LDL-C and decrease of HDL-C concentration were predictive indexes for risk of cardiovascular adverse events. But there’s still no consistent conclusion on relationship between TG and CHD [7-9]. 
The present study results indicated that levels of TC and LDL-C in CHD group（302 CHD patients）were significantly higher than those of healthy control group (218 healthy subjects, P<0.01), but there were no significant difference in levels of TG and HDL-C between two groups (P>0.05). Logistic regression analysis indicated that elevated LDL-C level was independent risk factor for occurrence of CHD (OR=2.608，95%CI = 1.268-5.366；P=0.009) after correcting traditional risk factors such as hypertension, DM and smoking. There was study [10] indicated that after oxidation, LDL transforms into ox-LDL, which can damage vascular wall, make monocytes enter vascular wall, then macrophages produce and become foam-like, leading to formation of atherosclerotic plaques; LDL-C level is positively correlate with incidence rate of CHD, when LDL-C level increase by 1%, risk of occurrence of CHD increase by 2%~3%. Results of the present study indicated that TC and LDL-C levels of CHD patients were significantly higher than those of healthy control group; elevated LDL-C level may be an independent risk factor for occurrence of CHD, consistent with above conclusions.
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