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Abstract 

Abnormal cholesterol levels are crucial in assessing cardiovascular risk. Cardiovascular Diseases 

(CADs) account for a significant global health threat, with the World Health Organization (WHO) 

projecting that over 23 million people will die from CADs by 2030. Low-Density Lipoprotein (LDL) 

and High-Density Lipoprotein (HDL) levels play a key role in atherosclerosis and overall 

cardiovascular health. The build-up of plaque in the arterial walls impairs blood flow, leading to 

atherosclerosis. High cholesterol is also associated with myocardial infarction, coronary artery disease, 

and stroke. Risk factors for CADs include high blood sugar, obesity, smoking, and alcohol 

consumption, though some factors, such as family history, cannot be altered. Current evidence suggests 

that dyslipidemia is a strong predictor of cardiovascular disease. Statin therapy targeting LDL can 

reduce the incidence of major CADs. Individuals aged 50-70 are at higher risk for CADs, although age 

alone is not a definitive factor. Utilizing medical technology and diagnostic tools can help identify 

high-risk patients and prevent adverse outcomes effectively. Understanding the relationship between 

cholesterol levels and cardiovascular risk is essential for improving prevention strategies. 
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Introduction 

The death rate from heart disease has decreased by approximately 30% in the United States 

during the past 20 to 25 years [1, 2]. Heart disease remains the primary cause of mortality and 

disability worldwide. The following risk factors are highly linked to heart disease: Smoking, 

drinking, hypertension, hypercholesterolemia, diabetes mellitus, obesity, and family history 

etc. High serum Total Cholesterol (TC) levels are the primary cause of CVD, and 

atherosclerosis also contributes significantly to the disease [3]. CVD is a result of 

hypercholesterolemia in diabetic people. The relationship between Total Cholesterol (TC) 

and CVD in individuals with Type 2 Diabetes (T2D) is unclear [4]. Patients with elevated 

cholesterol should take the appropriate steps to educate themselves about their risk of CVD 
[5, 6]. Low density lipoprotein cholesterol (LDL-C) is the primary risk factor for CVD [7, 8]. It 

is estimated that 4.3 million fatalities per year are caused by high LDL-C levels. By 

diagnosing the risk factors and predictors of CVD, we can successfully prevent the disease 

and identify patients who are at high risk. More predictors are being added to the earlier list 

of CVD risk factors in the modern day due to the rapid advancement of medical technology 

and diagnostic equipment. Therefore, in order to identify high-risk individuals early in life, 

we need to develop new risk assessment tools. 

 

Cholesterol 

Odorless and colorless in powder form, pure cholesterol has no smell. Food does not contain 

it, either. There is cholesterol in every food that comes from animals. The development of the 

cell membrane actually requires its use in every cell. When there are no carbs in the body, it 

is used as an energy source [9]. Additionally, it facilitates the synthesis of steroid hormones, 

such as testosterone and estrogen. Typical Range: 200 mg/dl and above. 

 

Blood cholesterol risk groups 

Because they can't travel freely in blood, the two main plasma lipids cholesterol and 

triglycerides often circulate in lipoprotein complexes.  
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Protein makes for the water-soluble surface coat of 

lipoproteins, which are lipid and protein complexes with 

insoluble lipid comprising the integral core. Greater than 

200 mg/dl, Moderate Risk, Age 20–29. Over 220 mg/dL, 

Ages 20–29, High Risk. Over 220 mg/dL, Moderate Risk, 

Ages 30-39. Over 240 mg/dL, Age 30-39, High Risk. 

Moderate Risk; greater than 240 mg/dL; age 40 and beyond. 

Above 260 mg/dL, age 40 years and above, high risk [10].  

 

There are three primary types of lipoproteins that are 

classified as follows:  

The first is High Density Lipoprotein (HDL).  

LDL, or Low-Density Lipoprotein  

Triple-Negative Lipoprotein (VLDL) 

 

High Density Lipoprotein (HDL) 

The first study to show an inverse relationship between 

HDL and CVD was the Framingham Heart Study, which 

found that the mortality rate from CVD risk considerably 

lowered with high HDL levels [12]. As a result of the study's 

observations of HDL, also known as "good cholesterol," the 

HDL hypothesis which was backed by a number of animal 

studies and observations as well as Framingham's findings 

was developed. HDL may have the ability to lower the risk 

of atherosclerosis and shield against CVD. Another way is 

that by preventing the release of cholesterol into tissue, 

HDL (or a subclass of HDL that contains Apolipoprotein E) 

competes with LDL for receptor binding and cell absorption 
[10]. A moderate consumption of ethanol raises HDL levels 

because it raises HDL-3 levels, a subclass of HDL that has 

no known negative correlation with the development of 

atherosclerosis. Ethanol does not raise HDL-2 levels. 

 

Low Density Lipoprotein (LDL) 

Low density lipoproteins, which make up 60–70% of total 

plasma cholesterol, are the main cause of atherosclerosis 

caused by cholesterol build-up in blood arteries [10]. The 

primary factor that is frequently used to estimate a person's 

cardiovascular risk, guide therapeutic decision-making, and 

initiate statin therapy and other lipid-lowering medications 

is Low-Density Lipoprotein (LDL) [18]. In the liver and other 

tissues, LDL is extracted from plasma by interacting with 

certain receptors. Saturation of these receptors prevents 

intracellular cholesterol formation by blocking the rate-

limiting enzyme in cholesterol synthesis, HMG-coA-

reductase [10]. The availability of extracellular LDL 

cholesterol thus fluctuates with intracellular cholesterol 

synthesis due to the presence of a negative feedback loop 
[19]. Lowering the level of Low-Density Lipoprotein (LDL) 

can assist reduce cardiovascular health risks and treatment 

duration [20]. Reducing LDL levels below the target set by 

the European Atherosclerosis Society (EAS) and the 

European Society of Cardiology (ESC) has been linked in 

several studies to a decreased risk of cardiovascular events 
[21–24]. 

 

Very Low Density Lipoprotein (VLDL) 

The liver and gut produce the very low density lipoprotein, 

which is rich in triglycerides and transports lipid to 

peripheral tissue. The lipoprotein lipase breaks down the 

triglycerides in VLDL, and the leftover material is 

processed into Intermediate Density Lipoprotein (IDL), 

which is a transitional form between LDL and VLDL [10]. 

Atherosclerosis is an unresolved problem with Low-Density 

Lipoprotein (LDL) levels. Atherosclerosis is common in 

patients with Coronary Heart Disease (CHD); in some cases, 

this is caused by genetic hyperlipidaemias, but in other 

cases, it is caused by obesity or diabetes mellitus. Patients 

with CHD have high percentages of hypertriglyceridemia, 

but this is often a reflection of other lipoprotein 

abnormalities that are atherogenic factors [25]. 

 

Lipoprotein classes by density and composition 

For the assessment of a variety of diseases, the normal 

compositions of HDL, LDL, and VLDL are thought to be 

crucial [10]. This includes 18 parts of cholesterol, 2 parts of 

triglycerides, 50 parts of protein, and 30 parts of 

phospholipids in HDL (1.063-1.21g/ml). 43 parts of 

cholesterol, 10 parts of triglycerides, 25 parts of protein, and 

22 parts of phospholipid are present in LDL (1.019-

1.063g/ml). As opposed to this, the VLDL (0.95-1.006 g/ml) 

is composed of 12 phospholipids, 10 proteins, 65 

triglycerides, and 13 cholesterols. 

 

Atherosclerosis 

Cardiovascular disease is caused by atherosclerosis, a slow-

moving condition that mostly affects the large arteries and 

starts early in life. Over many years, the condition builds up 

lipid accumulation, fibrous proliferation, fatty streaks with 

varying degrees of smooth muscle cell proliferation, and 

eventually fibrous plaque [26]. During the course of plaque 

development, there may be periods of regression and 

quiescence interspersed with progression. This progressive 

narrowing of the affected vessel results in clinical disease, 

plaque haemorrhage, or the formation of an embolism-

thrombus with vessel occlusion at the plaque site; however, 

this cannot be detected until the first heart attack occurs, 

which is frequently fatal [10]. According to data from the 

Lipid Research Clinics Coronary Primary Prevention Trial 

(LRC-CPPT), a nine percent decrease in total cholesterol 

was linked to a nineteen percent decrease in the combined 

rate of fatal and nonfatal coronary events [27]. The National 

Heart, Lung, and Blood Institute Type II Coronary 

Intervention Study found that individuals with type II 

hyperlipidaemia receiving cholestyramine had a 25% drop 

in cholesterol and a decrease in the progression of coronary 

disease (as demonstrated by angiography) [28, 29]. The first 

study on the subject was conducted by Glagov et al., using 

autopsy material of a patient who had 136 Left Main 

Coronary Artery (LMCA) lesions. From this study, he found 

that a positive correlation between internal elastic 

membrane area and plaque area and expansion of the 

compensator at an atheromatous load of less than 40% 

prevent luminal stenosis [30]. A patient receiving statin 

medication for asymptomatic coronary artery disease 

participated in the REVERSAL experiment. Atherosclerosis 

Atherosclerosis progression was noted in the pravastatin-

treated group as compared to baseline, but not in the 

atorvastatin-treated group. The study assessed volume, 

percentage of atheroma volume, and atheromatous change in 

the affected section [31]. 

 

Cholesterol hypothesis and atherosclerosis 

The 4S model (Scandinavian Simvastanin Survival Study) 

proposed that the presence of lipids triggers the 

development of atherosclerosis, and that a significant 

reduction in total cholesterol and LDL cholesterol levels 

play a major role in reducing major coronary events. 
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However, HDL cholesterol levels were elevated in the 

simvastatin-receiving group [32]. The association between 

hyperlipidemia and atherosclerosis was established by the 

4S study, Reversal, Asteroid, and Saturn studies [33, 34]. 

 

Cardiovascular risk and cholesterol level 

One significant study that made this connection between 

seven countries across the world (Greece, Finland, Japan, 

Italy, The Netherlands, United States, and Yugoslavia) 

showed a strong relationship between dietary saturated fat, 

serum cholesterol, and cardiovascular disease [35]. Elevated 

levels of Low Density Lipoprotein (LDL) cholesterol are 

linked to both dietary saturated fat and cholesterol as well as 

an increase in Cardiovascular Disease (CVDs). Nutritional 

patterns seen in Japan during an 18-year period demonstrate 

the point that epidemiologic data suggest a link between 

diet, cholesterol levels, and CVD [36]. Over this period, 

dietary fat intake (primarily in the form of animal fat) 

increased from 26.1 g in 1961 to 54.8 g in 1979. Net protein 

intake increased by 8.7 gas animal protein intake increased 

by 14.2 g while vegetable protein intake decreased by 5.4 g. 

notably, these increases did not affect mean calorie intake, 

which remained constant at 2113 cal/day in 1979 despite an 

increase in mean cholesterol in the Japanese population [36]. 

When dietary consumption of cholesterol and saturated fat is 

changed, the population's risk of CVD is rather predictable; 

this fact is supported by research conducted in seven 

different countries [35, 37]. Elevated cholesterol levels and 

CVD death rates are strongly correlated; the Multiple Risk 

Factor Intervention Trial (MRFIT), the largest trial to 

investigate and validate this relationship, showed a gradual 

increase in the age-adjusted risk of CHD-related deaths [38]. 

 

Role of cholesterol testing in preventive cardiovascular 

risk 

Take Care The foundation of preventive cardiovascular 

treatment is the early identification of risk factors, of which 

cholesterol testing is one. Frequent cholesterol screening 

enables the prompt implementation of pharmacological and 

lifestyle interventions targeted at lowering LDL-C levels 

and lowering cardiovascular risk, especially in those with 

risk factors like obesity, diabetes, hypertension, and a family 

history of CVD. Adults 20 years of age and above should 

get standard cholesterol testing every four to six years, with 

more frequent testing recommended for those with pre-

existing risk factors, according to the American Heart 

Association (AHA) and other health groups [39].  

Individualized cholesterol management measures are 

important, and this has been highlighted by advances in 

customized medicine. Targeted therapy selection is guided 

by the identification of people with Familial 

Hypercholesterolemia (FH) or other genetic predispositions 

to dyslipidaemia through genetic testing and biomarker 

analysis. Furthermore, cholesterol testing helps track how 

well a treatment is working, enabling doctors to change 

drugs or modify dosages to obtain the best possible lipid 

management. The most often given cholesterol-lowering 

medication, statins, have been demonstrated to dramatically 

cut LDL-C levels and the risk of cardiovascular events. But 

each person reacts differently to statin medication, which 

emphasizes the necessity of routine cholesterol testing in 

order to properly customize treatment regimens [40]. 

 

Conclusion 

A vital tool in the treatment of cardiovascular illness, 

cholesterol testing provides important information about a 

person's risk of heart disease and other cardiovascular 

disorders. Frequent testing helps in the early diagnosis of 

dyslipidemia, guides individualized treatment plans, and 

backs public health campaigns meant to lessen the 

prevalence of CVD. Progress in the understanding of 

cholesterol and its relationship to cardiovascular health 

necessitates continuous research and innovation in testing 

protocols in order to improve patient and population 

outcomes. 
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