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Dyslipidemia 

Dyslipidemia is elevated total cholesterol, low-density lipoprotein (LDL) 

cholesterol, or triglycerides; low high-density lipoprotein (HDL) cholesterol; or a 

combination of these abnormalities. 

PATHOPHYSIOLOGY 

The major plasma lipids are cholesterol, triglycerides, and phospholipids. 

Cholesterol is a naturally occurring substance that is required by the body to 

synthesize bile acids and steroid hormones and to maintain the integrity of cell 

membranes. Although cholesterol is found predominantly in the cells, 

approximately 7% circulates in the serum. It is this serum cholesterol that is 

implicated in atherosclerosis. Triglycerides are made up of free fatty acids and 

glycerol and serve as an important source of stored energy. Phospholipids are 

essential for cell function and lipid transport. Because these lipids are insoluble in 

plasma, they are surrounded by special fat-carrying proteins, called lipoproteins, 

for transport in the blood. Lipoproteins are produced in the liver and intestines, but 

endogenous production of lipoproteins occurs primarily in the liver. Lipoproteins 

consist of a hydrophobic (water-insoluble) inner core made of cholesterol and 

triglycerides and a hydrophilic (water-soluble) outer surface composed of 

apolipoproteins and phospholipids. Apolipoproteins are specialized proteins that 

identify specific receptors to which the lipoprotein will bind. They are thought to 

play a role in the development or prevention of hyperlipidemia because they 

control the interaction and metabolism of the lipoproteins. 

Lipoproteins and Lipid Metabolism 

The major lipoproteins are named according to their density. They include 

chylomicrons, very–low-density lipoproteins (VLDLs), intermediate-density 

lipoproteins (IDLs), LDLs, and high-density lipoproteins (HDLs). 

 

 



 

Chylomicrons 

Chylomicrons, the largest lipoproteins, are composed primarily of triglycerides. 

Chylomicrons are produced in the gut from dietary fat and cholesterol that has 

been solubilized by bile acids (exogenous pathway). Chylomicrons normally are 

not present in the blood after a 12- to 14-hour fast. 

Very–Low-Density Lipoproteins 

VLDLs are primarily composed of cholesterol and triglycerides, and are the major 

carrier of endogenous triglycerides. On secretion into the bloodstream, lipoprotein 

lipase and hepatic lipase hydrolyze the triglyceride core by a mechanism similar to 

that which occurs with chylomicrons. As the triglyceride content decreases, the 

lipoprotein becomes progressively smaller with a higher percentage of cholesterol; 

it is now referred to as an IDL. IDL is a short-lived lipoprotein that is converted to 

LDL or is taken up by LDL receptors on the liver. LDL, the final product of the 

metabolism of VLDL, contains the most cholesterol by weight of all the 

lipoproteins. It is estimated that 60% to 75% of the total cholesterol is contained in 

LDLs. Approximately 50% of LDL is taken up by the liver, and the remaining 

50% is taken up by peripheral cells. Increased levels of LDL cholesterol are 

directly related to the probability that atherosclerosis will develop. Thus, LDL 

cholesterol is usually referred to as “bad” cholesterol. 

High-Density Lipoproteins 

HDL particles are produced in the liver and intestine. The primary function of 

HDL cholesterol is to remove LDL cholesterol from the peripheral cells and to 

remove triglycerides that result from the degradation of chylomicrons and VLDL 

particles. The HDL then transports these particles to the liver for metabolism. This 

process is termed reverse cholesterol transport. For this reason, HDL is often 

referred to as “good” cholesterol. 

 

 



 

Aetiology 

 Primary dyslipidaemia 

Up to 60% of the variability in cholesterol fasting lipids may be genetically 

determined, although expression is often influenced by interaction with 

environmental factors. The common familial (genetic) disorders can be classified 

as: 

 1- Familial hypercholesterolaemia 

Heterozygous familial hypercholesterolaemia (often referred to as FH) is an 

inherited metabolic disease that affects approximately 1 in 500 of the population. 

Familial hypercholesterolaemia is caused by a range of mutations, which vary from 

family to family, in genes for the pathway that clear LDL-C from the blood. The 

most common mutation affects the LDL receptor gene. Given the key role of LDL 

receptors in the catabolism of LDL-C, patients with FH may have serum levels of 

LDL-C two to three times higher than the general population. It is important to 

identify and treat these individuals from birth, otherwise they will be exposed to 

high concentrations of LDL-C and will suffer the consequences. In patients with 

heterozygous FH, CVD presents about 20 years earlier than in the general 

population, with some individuals, particularly men, dying from atherosclerotic 

heart disease often before the age of 40 years. The adult heterozygote typically 

exhibits the signs of cholesterol deposition such as corneal arcus (crescentic 

deposition of lipids in the cornea), tendon xanthoma (yellow papules or nodules of 

lipids deposited in tendons) and xanthelasma (yellow plaques or nodules of lipids 

deposited on eyelids) in their third decade. In contrast to the heterozygous form, 

homozygous FH is extremely rare (1 per million) and associated with an absence 

of LDL receptors and almost absolute inability to clear LDL-C. In these 

individuals, involvement of the aorta is evident by puberty and usually 

accompanied by cutaneous and tendon xanthomas. Myocardial infarction has been 

reported in homozygous children as early as 1.5–3 years of age.   

2- Familial combined hyperlipidaemia 



Familial combined hyperlipidaemia has an incidence of 1 in 200 and is associated 

with excessive synthesis of VLDL-C. In addition to increases in triglyceride and 

LDL-C levels, patients also typically have raised levels of apoB and elevated levels 

of small, dense LDL particles. It is associated with an increased risk of 

atherosclerosis and occurs in approximately 15% of patients who present with 

CHD before the age of 60 years. 

3- Familial type III hyperlipoproteinaemia 

Familial type III hyperlipoproteinaemia has an incidence of 1 in 5000. It is 

characterised by the accumulation of chylomicron and VLDL remnants that fail to 

get cleared at a normal rate by hepatic receptors due to the presence of less active 

polymorphic forms of apoE. Triglycerides and TC are both elevated and 

accompanied by corneal arcus, xanthelasma, tuberoeruptive xanthomas (groups of 

flat or yellowish raised nodules on the skin over joints, especially the elbows and 

knees) and palmar striae (yellow raised streaks across the palms of the hand). The 

disorder predisposes to premature atherosclerosis. 

4- Familial lipoprotein lipase deficiency 

Familial lipoprotein lipase deficiency is characterised by marked 

hypertriglyceridaemia and chylomicronaemia, and usually presents in childhood. It 

has an incidence of 1 per million and is due to a deficiency of the extrahepatic 

enzyme lipoprotein lipase, which results in a failure of lipolysis and the 

accumulation of chylomicrons in plasma. The affected patient presents with 

recurrent episodes of abdominal pain, eruptive xanthomas, lipaemia retinalis 

(retinal deposition of lipid) and enlarged spleen. This disorder is not associated 

with an increased susceptibility to atherosclerosis; the major complication is acute 

pancreatitis. 

 Secondary dyslipidaemia 

Dyslipidaemias that occur secondary to a number of disorders  or as a side effect of 

drug therapy,   account for up to 40% of all dyslipidaemias. 

Fortunately, the lipid abnormalities in secondary dyslipidaemia can often be 

corrected if the underlying disorder is treated, effective dietary advice implemented 



or the offending drug withdrawn. On occasion, a disorder may be associated with 

dyslipidaemia of the other and treatment of one does not resolve the other. 

There are, however, two notable exceptions to the rule with this example: nicotinic 

acid and fenofibrate. Both drugs reduce triglyceride levels but nicotinic acid 

increases urate levels while fenofibrate reduces them by an independent uricosuric 

effect. but not the cause of it. For example, hyperuricaemia (gout) and 

hypertriglyceridaemia co-exist in approximately 50% of men. In this particular 

example, neither is the cause of the other and treatment of one does not resolve the 

other. There are, however, two notable exceptions to the rule with this example: 

nicotinic acid and fenofibrate. Both drugs reduce triglyceride levels but nicotinic 

acid increases urate levels while fenofibrate reduces them by an independent 

uricosuric effect. 

Secondary Causes of Hyperlipidemia 

Diseases:- 

Anorexia nervosa, Bulimia,  Type 1 diabetes,  Type 2 diabetes,  Hypothyroidism, 

Pregnancy,    Alcohol abuse , Chronic renal failure,  Nephrotic syndrome, Renal 

transplantation,  Cardiac transplantation,  Hepatocellular disease , Cholestasis. 

Drugs:- 

Alcohol,   Beta blockers, Glucocorticoids,   Oral contraceptives,   Progestins,   

Thiazide diuretics. 

Risk factors 

1. Age: Men ≥45 years old  , Women ≥55 years old 

2. Family History of Premature CHD: Male first-degree relative—MI or sudden 

death before 55 years old ,,Female first-degree relative—MI or sudden death 

before 65 years old 

3. Current cigarette smoking 

4. Hypertension: 



Blood pressure >140/90 mm Hg on several occasions or taking antihypertensive 

medications 

5. Low HDL cholesterol (<40 mg/dL) 

Pathogenesis of Atherosclerosis 

Atherosclerosis is characterized by the development of lesions resulting from 

accumulations of cholesterol in the blood vessel wall. Atherosclerosis primarily 

affects the larger arteries, including the coronary arteries. The atherogenic process 

begins with the accumulation of LDL cholesterol under the endothelial lining of 

the innermost arterial layer, the intima. As LDLs accumulate, circulating 

monocytes attach to the endothelial lining and penetrate between the endothelial 

cells into the subendothelial space. On entry into the subendothelial space, the 

monocytes form into macrophages, which then ingest the LDLs. Macrophages, in 

particular, have a high affinity for modified (oxidized) LDL, which is believed to 

be more atherogenic than nonoxidized LDL. Thus, by preventing the oxidation of 

LDL, antioxidants such as vitamin E may be beneficial in preventing CHD, 

although the efficacy of antioxidants in this capacity remains unproven. As the 

macrophages ingest the modified LDL, they are converted into foam cells and form 

the fatty streak, which is the initial lesion in the atherogenic process. These lesions 

commonly affect the coronary arteries. Formation begins in the mid-teens, and the 

lesions grow as the person ages .Once the fatty streak forms, the oxidized LDL and 

macrophages act in other ways that promote the progression of the atherogenic 

lesion. Oxidized LDL appears to act as a chemotactic agent, recruiting other 

circulating monocytes and preventing macrophages from leaving the 

subendothelial space. Macrophages also produce chemotactic factors as well as 

growth factors. The growth factors cause proliferation of smooth muscle cells from 

the media into the fatty streak, leading to the formation of a fibrous plaque.   

Fibrous plaques are usually raised and protrude into the lumen of the artery, 

thereby compromising blood flow. As the foam cells grow, the endothelium 

stretches and may become damaged. This leads to platelet aggregation and clot 

formation. In many instances, these fissures heal and incorporate the thrombi 

inside the plaque. This process may occur dozens of times and eventually may 

produce a complicated lesion. The formation of complicated lesions is the major 

cause of acute cardiovascular (CV) events. However, in some instances, rupture of 



a small, unstable plaque may also cause the formation of a single large clot that 

totally occludes the vessel. The fibrous plaques that are most likely to rupture are 

those that have large lipid cores and a thin fibrous cap, a layer of smooth muscle 

cells directly over the lipid core. Large plaques with a strong fibrous cap may be 

more stable and less likely to rupture .The primary symptom associated with 

atherosclerosis is chest pain known as angina. Symptoms occur when the lesion 

compromises blood flow in the vessel lumen. A lesion that occludes approximately 

50% of the lumen usually causes symptoms when more blood flow is required  . 

As the lesions grow and occlude more than 70% of the vessel, anginal symptoms 

may occur even when the person is resting.   

 


