Risk factors contributing to atherosclerosis 

Atherosclerosis

Atherosclerosis is a common disease of arteries which may lead to a complete obstruction with necrosis of the tissues supplied by the affected artery; in the case of heart coronary artery the result is myocardial infarction, atherosclerosis of carotid arteries contributes to strokes, in the aorta to aneurysm (with the possibility of a rupture of abdominal aorta) and in the iliac and femoral arteries to claudication and/or gangrene 

Atherosclerosis develops slowly, usually over decades; this process is characterized by deposition of cholesterol, proteoglycans and collagen is subendothelial space, proliferation of smooth muscle cells, growth of this mass (atheroma) into the vessel lumen and ultimately by rupture of the plaque with subsequent thrombosis.

The stages of atherosclerosis include formulation of “fatty streaks” characterized by deposition of fat-filled macrophages (foam cells) under the endothelial layer of the artery followed by the proliferation of smooth muscle cells and deposition of their secretions, necrosis, further cholesterol collagen and proteoglycan deposition (the stage of fibrofatty plaque) and finally by repeated necrosis, thrombosis and ulceration of the plaque (the stage of complicated or ulcerated plaques).

Probably the more dangerous type of the plaque is a lipid-rich lesion with a thin endothelial layer covering it.  Such plaques are vulnerable to the higher shear stress and rupture relatively easily, thus exposing coagulation factors (tissue factor) inside the plaque to the circulating blood and leading to thrombosis and embolism.

Factors involved in the growth of atheroma

These have been called risk factors and fulfill Koch’s postulates for a causal relation to the disease.  For each of these factors several lines of evidence link it with atherosclerosis: experimental pathology, epidemiology, genetics and finally the proof that removal of the factor leads to decrease in atheroma provided by prospective randomized controlled clinical trials (RCT).

Perhaps the most important study ever done to reveal the relation of the risk factors to diseases due to atherosclerosis is that of Framingham that started in the early 1950’s.  This, and later other studies, clearly showed that the following major modifiable risk factors are causaly related to atherosclerosis and its clinical sequelae:

1. Smoking

2. High blood cholesterol

3. Hypertension

4. Diabetes mellitus

5. Inactivity/obesity


In addition, there are also four unmodifiable risk factors for atherosclerosis, namely:

1. Age

2. Male sex (or postmenopausal status)

3. Family history of vascular disease

4. Personal history of symptomatic vascular disease is another major risk for repeat events.

A vast amount of detail relating to the mechanism of action of the above risk factors and their interplay with a number of genes has been accumulated.  A good example is the development of our understanding of how cholesterol damages arteries.  From the initial observation that high cholesterol is related to the likelihood of future heart attack, we came to understand the difference between cholesterol carried in various lipoprotein particles – e.g. the difference between low-density lipoprotein cholesterol and high-density lipoprotein cholesterol or their respective sub-species – and to the understanding of the importance of lipoprotein particles size and charge and their chemical modifications for the ability to contribute to the growth of atheroma.

This knowledge of epidemiology, metabolism and genetics of atherosclerosis has resulted in a remarkable success in its control: the incidence of coronary artery disease and stroke has decreased dramatically over the last 30 years, thanks to the primary (before the event) and secondary (after the first event) prevention.

Furthermore, our increasing ability to successfully treat these disorders is also directly related to the understanding of underlying pathophysiology, particularly in regard to the metabolic risk factors.  The current trend toward evidence-based medicine, based on the knowledge of basic pathology, genetics and epidemiology, including RCT’s has been firmly established in this area.
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