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Abstract 

Most screening tests for the elevation of plasma lipids include total cholesterol, low- density lipoprotein cholesterol 

(LDL-C) and high-density lipoprotein cholesterol (HDL-C), and triglyceride levels. It is generally accepted that 

elevations in levels of total cholesterol and LDL cholesterol, and a reduction in the level of HDL cholesterol place 

patients at a higher risk of initial and subsequent cardiac events. 
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Introduction 

Hyperlipidemia is an increase in cholesterol and triglycerides in the blood. 

Dyslipidemia, such as the condition of hypercholesterolemia, 

hypertriglyceridemia, or a combination of the two, is a major cause of 

atherosclerosis. Hyperlipidemia increases the risk of coronary heart disease. 

Blood lipids include cholesterol, triglycerides, and phospholipids and they 

are fat-soluble and must combine with plasma proteins to form lipoproteins 

to be transported to various organs and tissues through the blood. Low-

density lipoprotein cholesterol causes atherosclerotic disease. Thus, an 

individual’s risk of atherosclerotic disease is strongly related with their 

lifelong accumulation of LDL-C. Accordingly, a significant increase of risk 

for coronary heart disease and cardiovascular mortality has been reported in 

young adults with long-term LDL-C ≥ 100 mg/dL (2.5mmol/L). Therefore, 

in order to prevent atherosclerosis and its sequelae (including myocardial 

infarction, ischemic stroke, peripheral arterial disease, etc.), it is necessary 

to act early in life. Indeed, the early manifestations of atherosclerosis are 

often apparent in the third decade of life, which is a striking problem with 

stark reality of early morbidity and mortality associated with familial 

hypercholesterolemia. 

The bad effect for cardiovascular disease  

Moreover, changes in plasma cholesterol level have been found to be directly 

associated with cardiovascular diseases in young adults. Cholesterol, which 

is a complex form of fat, is an indispensable substance in human cells for a 

body to maintain the integrity of cells. There are two main sources, where 

one-third of which is obtained from food and enters the blood after being 

absorbed by the gastrointestinal tract and the other two thirds are synthesized 

in the liver [1]. Cholesterol is the main component of cell membrane with its 

role in maintaining the function of cell membrane. In addition, cholesterol is 

also the raw materials for the synthesis of important hormones in the human 

body, such as for vitamin D [2]. Blood lipids in the human body include total 

cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein 

cholesterol, triglycerides, etc. [3-4]. Due to the increasing westernization of 

diet, the proportion of cardiovascular, cerebrovascular diseases and 

atherosclerosis among Chinese people is increasing on an annual basis. The 

results of many epidemiological investigations show that hyperlipidemia not 

only affects the health and physical fitness of individuals, but also affects 

their heart and vessels. Cardiovascular disease, diabetes, hypertension, 

hyperuricemia and other diseases are closely related to the incidence or 

mortality [5]. Among obese adults, high total cholesterol, low high-density 

lipoprotein cholesterol and high low-density lipoprotein cholesterol, as well 

as high triglycerides, indicate that decreasing lipid level in serum of the body 

is related to the observed arterial injuries. Moreover, as long as the blood 

cholesterol concentration is reduced by 1%, the risk of cardiovascular disease 

is reduced by 2%, and every 1 mg/dl increase in the blood HDL-C 

concentration can reduce the mortality rate of coronary heart disease by 3.5% 

[6].  

Discussion  

The Framingham Heart Study  

The Framingham Heart Study, which has the history of more than 50 years 

in development since 1948, has identified risk factors for heart disease [6-7]. 

High cholesterol is a very important risk factor, and other risk factors include 

high blood pressure, smoking, obesity, diabetes, metabolic syndrome, etc. 

Cholesterol is a fatty substance that can accumulate in the walls of blood 

vessels, leading to atherosclerosis and the formation of blood clots, which 

can induce cardiovascular disease or stroke. Cholesterol runs in the blood in 

several different forms: low-density lipoprotein and high-density lipoprotein 

[7-8].  

The similar effect with metabolic syndrome  
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Metabolic syndrome is a general term for a group of multifaceted metabolic 

abnormalities. Common clinical manifestations of such patients include: 

insulin resistance, glucose intolerance, hyperlipidemia, hypertension, 

obesity, abnormal blood coagulation (including elevated concentrations of 

plasminogen activator inhibitor type1 and fibrinogen in blood, etc.), and 

hyperuricemia [9]. People with these metabolic syndromes are prone to 

serious systemic chronic diseases in the future, such as: diabetes, stroke, 

arteriosclerosis, myocardial infarction, cancer, liver fibrosis, etc. [10]. 

Taiwanese diagnostic criteria for metabolic syndrome, three or more of the 

following five items can be diagnosed as metabolic syndrome: abdominal 

obesity (waist greater than 90 cm for men and 80cm for women), 

hypertension (systolic blood pressure greater than or equal to 130mmHg or 

diastolic blood pressure greater than or equal to 85 mmHg), fasting 

hyperglycemia (fasting blood glucose value greater than or equal to 100 

mg/dL), high triglycerides (TG>=150mg/dL), low high-density lipoprotein 

cholesterol (HDL) (<40mg/dL in men, <50mg/dL in women). During the 

pathogenesis of metabolic syndrome, the accumulation of visceral fat is 

closely related to its cause, such as factors of obesity and insulin resistance. 

Genetics and the environment may also play a role in causing metabolic 

syndrome.  

The harm of hyperlipidemia  

Patients with metabolic syndrome have an increased risk of diabetes and 

cardiovascular disease in the future, as well as increased cardiovascular and 

all-cause mortality [11]. Metabolic syndrome is currently a combinatory 

result of several factors in play, but the underlying pathogenetic mechanism 

may still involve increased visceral fat and insulin resistance [12]. However, 

most studies on metabolic syndrome focus only on the general adult 

population, and given the elderly population as a special group of attention, 

physical aging alone may not be adequate in explaining the rising prevalence. 

Dyslipidemia is the general categorical term for conditions that cause 

cardiovascular disease, and specific diseases such as type 2 diabetes, 

hypothyroidism, obesity, nephropathy, alcoholism and long-term use of 

steroid drugs can cause hyperlipidemia [13]. Dyslipidemia is defined of high 

level of triglycerides, low density lipoprotein cholesterol, and total 

cholesterol; and yet, with lower level of high-density lipoprotein cholesterol 

at the same time [14].  

Treatment for atherosclerosis dyslipidemia  

The blood TC and LDL-C of the elderly population decreased, which may 

be caused by changes in body fat distribution, systemic inflammation, 

chronic diseases, and malnutrition. The first-line treatment strategy for 

hyperlipidemia still relies on adjustment of lifestyle, including changing 

dietary habits (by diet of increasing high-fiber intake) and increasing 

physical activity [15]. If such standard therapy does not resolve the condition 

within 3 to 6 months, the use of drugs will then be considered. HMG-CoA 

reduction inhibitors have a significant effect on the course of disease, and at 

the same time can stabilize atherosclerotic plaques formed by smooth muscle 

cells, fibrinogen, and intravascular cells [16]. Statins are the most effective 

lipid-lowering agent, which has positive effect of reducing the incidence and 

mortality of coronary heart disease. Recent studies have also found that in 

addition to a strong lipid-lowering function, statins can also strengthen the 

protective function of vascular endothelial cells, regulate the inflammatory 

response in the body, maintain plaque stability, and inhibit platelet 

aggregation and other cardiovascular protective effects [17]. Overall, it is 

beneficial for the prevention and treatment of coronary heart disease.  

Conclusion  

Dyslipidemia is one of the major risk factors for atherosclerosis and coronary 

heart disease. Treatment of dyslipidemia can reduce the incidence and 

mortality of cardiovascular disease, where changing dietary habits and 

increasing physical activity are the preferred treatment strategies. If drug 

treatment is required, HMG-CoA reductase inhibitors are the most effective 

lipid-lowering agent, which can significantly help to reduce the incidence 

and mortality of coronary heart disease [18]. High low-density lipoprotein 

cholesterol is a major risk factor for atherosclerosis, which plays an 

important role in coronary heart disease and other cardiovascular diseases 

[19]. High-density lipoprotein cholesterol concentration, plasma viscosity, 

fibrinogen and C-reactive protein (CRP) are all correlated with 

cardiovascular diseases, especially coronary heart disease [20]. Studies have 

shown that reducing total plasma cholesterol by 1% reduces the incidence of 

coronary heart disease by 2%; and 1% reduction in LDL-C reduces the 

incidence of coronary heart disease by 1 to 2%. Furthermore, every 1mg/dL 

increase in HDL-C can reduce the mortality of coronary heart disease by 

about 3.5% [11,21-22].  
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