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Abstract 

Coronary heart disease (CHD) is a major cause of morbidity and mortality and has various risk factors. 

CHD has a multi-factorial etiology with many of the risk factors being influenced by the lifestyle. The cost 

of management of CHD is a significant economic burden and so prevention of coronary heart disease is 

very important step in the management. In recent years, attempts to combat this disease have extended 

beyond treatment and have centered mainly on prevention. The risk factors for CHD are classified into: 

Modifiable, Non Modifiable and Emerging risk factors. The modifiable risk factors are hypertension, 

diabetes mellitus(DM), dyslipidaemia, tobacco smoking, obesity, sedentary life style. The non-modifiable 

risk factors include advancing age, sex, family history of cardiovascular events. The emerging risk factors 

include elevated homocysteine, small dense lipoprotein (Lpa), plasminogen activator inhibitor, 

inflammatory markers such as C-reactive protein, infectious agents like chlamydia. The risk factors of 

CHD, if identified at an early stage can play a significant role in planning primary and secondary 

preventive strategies for CHD and its complications. This review focuses on the modifiable and non 

modifiable risk factors and also sheds light upon the emerging risk factors contributing to the development 

of coronary heart disease.  

Keywords: Coronary Heart Disease, Modifiable risk factors, Non modifiable risk factors, Emerging risk 

factors, Prevention. 
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CHD is the major threat to modern society and, 

according to estimate, it will remain so at least by 

2020. CHD or ischemic heart disease occurs 

because of reduced coronary blood flow or 

complete circulatory obstruction in a part of the 

myocardium. This leads to myocardial lesions, 

which determine the symptomatology, clinical 

course and outcome of the disease. According to 

symptomatology and clinical course, ischemic 

heart disease is categorized into acute coronary 

syndrome, non-Q wave ST-segment elevation 

myocardial infarction (STEMI), non-Q wave non-

ST-segment elevation myocardial infarction 

(NSTEMI), unstable angina, and stable angina. In 

almost 99% of cases, CHD is caused by 

atherosclerosis, and less frequently by spasm that 

is usually idiopathic, or by a drug such as cocaine. 

Atherosclerosis is characterized by subintimal 

plaques that can reduce or obstruct blood flow 

through the vessel.
[1]

The risk factors for CHD are 

classified into; Modifiable, Non Modifiable and 

Emerging risk factors.The modifiable risk factors 

are Hypertension, Diabetes Mellitus(DM), 

Dyslipidaemia, Tobacco Smoking, Obesity, 

Sedentary life style. The non-modifiable factors 

include Advancing age, Sex, Family history of 

premature cardiovascular events. The emerging 

risk factors include elevated Homocysteine, small 

dense Lipoprotein (Lpa), Plasma fibrinogen, 

inflammatory markers such as C-reactive protein, 

infectious agents like Chlamydia.
[2]

 

 

1. Modifiable Risk Factors 

a. Hypertension :  

Hypertension is a well-established risk factor for 

CHD. 
[3] 

Hypertension, whether labile or fixed, 

borderline or definite, casual or basal, systolic or 

diastolic, at any age regardless of gender, is the 

most common and a powerful contributor to 

atherosclerotic coronary heart disease.
[4] 

Hypertension is classified as either primary 

(essential) hypertension or secondary 

hypertension; about 90–95% of cases are 

categorized as primary hypertension which means 

high blood pressure with no obvious underlying 

medical cause.
[5] 

The remaining 5–10% of cases 

categorized as secondary hypertension is caused 

by other conditions that affect the kidneys, 

arteries, heart or endocrine system. A number of 

factors increase Hypertension, including obesity, 

insulin resistance, high alcohol intake, high salt 

intake (in salt-sensitive patients), aging and 

perhaps sedentary lifestyle, stress, low potassium 

intake, and low calcium intake.
[6][7]

Furthermore, 

many of these factors are additive, such as obesity 

and alcohol intake. Higher levels of blood 

pressure are typically associated with abnormal 

cholesterol levels, greater body mass index, and 

an increased prevalence of diabetes. The main 

mechanism of action through which hypertension 

leads to the development of atherosclerosis is 

mechanical damage to endothelial cells due to 

altered hemodynamics, i.e.enhanced force of the 

blood flow,or to the formation of whirls at 

vascular bifurcations.
[1]

 Dietary and lifestyle 

changes can improve blood pressure control and 

decrease the risk of health complications, although 

drug treatment is still often necessary in people 

for whom lifestyle changes are not enough or not 

effective. The treatment of moderately high 

http://en.wikipedia.org/wiki/Essential_hypertension
http://en.wikipedia.org/wiki/Essential_hypertension
http://en.wikipedia.org/wiki/Secondary_hypertension
http://en.wikipedia.org/wiki/Secondary_hypertension
http://en.wikipedia.org/wiki/Hypertension#cite_note-pmid10645931-2
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arterial blood pressure (defined as 

>160/100mmHg) with medications is associated 

with an improved life expectancy.
[8][9]

 

 

b. Diabetes Mellitus :  

Diabetes mellitus is an established risk factor for 

coronary heart disease.
[10]

 Hyperlipoproteinemia, 

hypertriglyceridemia in particular, i.e. elevated 

levels of  very - low density lipoprotein (VLDL) 

particles and atherogenic LDL deriving from 

VLDL, with concurrent decrease in the level of 

protective HDL particles, are quite common in 

diabetic patients. LDL particles that undergo non 

enzymatic glucosylation due to elevated blood 

glucose are fast and intensively phagocytosed by 

macrophages, thus stimulating atherogenesis. 

Hyperinsulinemia causes damage to vascular 

endothelium. 
[1] 

Hyperglycemia results in multiple 

biochemical changes, a few of which we will list: 

The glycosylation of proteins in the arterial wall is 

thought to contribute to diabetic atherosclerosis. 

The nonenzymatic reaction between glucose and 

arterial wall proteins results in the formation of 

advanced glycation end products (AGE), process 

that is enhanced in hyperglycemia. AGEs are 

thought to directly interfere with endothelial cell 

function and accelerate atherosclerosis. 

Additionally, hyperglycemia increases the 

formation of reactive oxygen species (ROS); these 

ROS inhibit endothelial production of nitric oxide, 

a potent vasodilator and regulator of platelet 

activation.
[11]

 Furthermore, those ROS prevent the 

migration of vascular smooth muscle cells into the 

intimal plaques, a step necessary to the 

stabilization of  

coronary plaques. Such plaques then carry an 

increased risk of rupture, as is known of diabetic 

coronary plaques.
[12] 

Shechter et al. were able to 

demonstrate the role of glucose as an independent 

predictor of platelet dependent thrombosis.
[13] 

Furthermore, insulin has been found to increase 

serum concentrations of Plasminogen Activator 

Inhibitor type I (PAI-1) 
[14] 

which has been shown 

to correlate with impaired fibrinolysis.
[15] 

A 

regular program of physical activity and weight 

control should be prescribed to improve insulin 

sensitivity. Use of thiazolidinediones may be 

considered early in the course of hypoglycemic 

therapy.
[16]

 

 

c. Dyslipidemia: 

Dyslipidemia is a primary, widely established as 

an independent major risk factor for coronary 

artery disease (CAD) and may even be a 

prerequisite for CAD, occurring before other 

major risk factors come into play.
[17]

 Dyslipidemia 

is defined as an abnormal plasma lipid status. 

Common lipid abnormalities include elevated 

levels of total cholesterol, LDL-cholesterol, 

lipoprotein (a), triglyceride, HDL-cholesterol and 

a preponderance of small dense LDL particles. 

These abnormalities can be found alone or in 

combination.
[1]

 A recent study of Gupta  et 

al
[19]

 indicated that elevated TC and LDL 

cholesterol, low HDL cholesterol  and 

triglycerides was associated with CAD. Most 

international studies e.g. the MRFIT Study 

Group;
[20] 

Seven Countries Study 
[21] 

and 

Framingham Study 
[22][23] 

emphasized the 

importance of elevated LDL and TC in the 

http://en.wikipedia.org/wiki/Life_expectancy
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development of CAD. A study that considered 

CHD prediction using TC, LDL-C, TC/HDL-C 

ratio, and LDL-C/HDL-C ratio
[24]

 concluded that 

“total cholesterol/HDL is a superior measure of 

risk for CHD compared with either  total    

cholesterol or LDL cholesterol, and that current 

practice guidelines could be more efficient if risk 

stratification was based on this ratio rather than 

primarily  on the LDL cholesterol level.” 

Primary and secondary prevention studies 

including the Coronary Primary Prevention Trial, 

Helsinki Heart Study, and the Coronary Drug 

Project have shown that lowering the atherogenic 

low density lipoproteins (LDL) and very low 

density lipoproteins (VLDL) whilst raising the 

high density lipoproteins (HDL) significantly 

decreases the risk for coronary disease.
[25]

 

 

d. Tobacco Smoking: 

Tobacco smoking is a well established major 

preventable risk factor for coronary heart disease 

(CHD).
[26] 

Research has shown conclusively that 

smoking accelerates arteriosclerosis (hardening of 

the arteries) and atherosclerosis (a type of 

arteriosclerosis characterized by fatty deposits in 

the artery walls), increasing the risk of heart 

disease, stroke, and peripheral vascular disease.
[27] 

Consequently, smokers have a higher risk of 

cardiovascular disease in general, and heart 

attacks in particular, than non-smokers
.[27]

 

Smoking also affects serum cholesterol. Smokers 

tend to have decreased levels of high-density 

lipoproteins (HDL - the “good cholesterol) and 

increased levels of low-density lipoproteins (LDL-

the “bad’ cholesterol) and triglycerides (a blood 

fat), thereby raising the risk and severity of 

atherosclerosis.
[28] 

Cigarettes may promote 

atherosclerosis by a variety of mechanisms. 

Several ingredients of tobacco lead to the 

narrowing of blood vessels, increasing the 

likelihood of a blockage, and thus a heart attack . 

According to a study by an  international team of 

researchers, people under 40 are five times more 

likely to have a heart attack if they smoke.
[29]

 

Smoking also increases the levels of carbon 

monoxide, a poisonous gas that is inhaled in 

smoke. Over the long time, this increased level of 

carbon monoxide from the inhaled smoke itself 

contributes to damaging the lining of the blood 

vessels and accelerates the process of 

atherosclerosis.
[28] 

Cigarette smoking can also 

enhance platelet activity, which in turn may lead 

to the formation of thrombi, and an increase in 

plasma fibrin and hematocrit, thus contributing to 

blood viscosity.
[1] 

Education and counselling by 

physicians been found to be effective in 

decreasing the risk of tobacco use.
[30] 

 

e. Obesity: 

Obesity increases the risk of developing CHD. 

Many studies have found that obesity is an 

independent risk factor for CHD. Obesity 

increases the risk of developing diabetes, impaired 

glucose tolerance, raised cholesterol and high 

blood pressure. Obesity is well known to cause the 

elevation of LDL and triglycerides with a decrease 

in HDL; and it promotes atherosclerosis.
[31][32] 

In 

extremely obese persons, low level of protective 

HDL-cholesterol is an independent risk factor for 

the hyperinsulinemia combined with 

http://en.wikipedia.org/wiki/Myocardial_infarction
http://en.wikipedia.org/wiki/James_A._Schoenberger
http://en.wikipedia.org/wiki/Health_effects_of_tobacco#cite_note-news.bbc.co.uk.330-48


 

Keesari. Rohali et al JMSCR Volume 3 Issue 4 April 2015  Page 5055 

JMSCR Volume||03||Issue||04||Page 5051-5069||April 2015 

hyperglycaemia. Adipose tissue in obese people is  

the biggest endocrine organ in the body. Secretion 

of various hormones (the most important leptin), 

leads to insulin  resistance and the 

occurrence of type 2 diabetes. Weight gain 

increases proportionately with blood pressure and 

all its harmful effects on the walls of  blood 

vessels. Excessive calories intakes, which are, not 

spend but stored in our body as fat. It is believed 

that cholesterol and fatty acids in the blood have a 

crucial effect on the development of 

atherosclerotic plaques in blood vessels.
[1] 

Weight 

reduction was associated with an improvement in 

risk factors and favorable changes in triglycerides, 

high and low-density lipoprotein levels and blood 

pressure.
[33][34] 

These observations suggest a 

beneficial effect of weight reduction, but direct 

evidence that weight loss reduces the risk of CHD 

is currently not available . Because of the 

difficulty of achieving and maintaining weight 

loss, the prevention of obesity is of utmost 

importance. 

 

f. Sedentary Lifestyle: 

Sedentary life style- with resultant poor 

cardiopulmonary fitness-has also implicated as 

a coronary risk factor.
[35 ]

Inadequate physical 

activity decreases the concentration of HDL .
[1] 

Sedentary lifestyle, and inactivity may contribute 

to higher blood pressure, elevated blood lipid 

levels, and insulin resistance associated with 

glucose intolerance in diabetics (insulin resistance 

or  metabolic syndrome). Exercise to the level 

of about 300 kcal three times a week is useful in 

improving maximal oxygen uptake, improving 

cardiorespiratory efficiency, promoting collateral 

artery formation, and promoting potential 

alterations in the risk of ventricular fibrillation, 

coronary  thrombosis, and  improved tolerance 

to stress. Epidemiologic studies have found that 

mortality is  directly related to resting heart rate 

and a low heart rate difference between resting 

and maximal exercise heart rate, and inversely 

related to exercise heart rate.
[36]

 A regular exercise 

program has been shown to reduce all-cause and 

cardiac mortality. Light to moderate exercise, of 

the type enhancing cardiopul- monary fitness 

(vigorous walking, jogging, bicycling, swimming) 

may be protective if approached properly to avoid 

potential hazards especially when combined with 

reasonable alterations in diet and smoking 

habits.
[35]

 

 

2. Non-Modifiable Risk Factors 

a. Advancing Age:  

The absolute risk of CHD and other 

atherosclerotic diseases is higher in the elderly 

compared with any other age group.
[37]

 Among 

CV diseases, more than 75-80% of the population 

aged 65 and over die from vascular diseases, in 

particular coronary heart disease. The most 

important pathologic cause is atherosclerosis, 

which results in coronary and cerebrovascular 

events and other major health problems.
[38]

 

Elderly individuals have different properties of 

lipid metabolism compared with younger 

individuals, as physiological changes can be seen 

in the lipid profile of the elderly. In general, 

atherogenic particles increase with age. Age-

related changes in the total serum cholesterol 
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concentration primarily result from an increase in 

LDL cholesterol levels. Apolipoprotein B and 

LDL cholesterol show a progressive increase with 

age
.[39]

 The mechanisms responsible for the 

progressive age-related elevation in LDL 

cholesterol have not been fully explained; 

however, various data suggest a decrease in the 

fractional catabolic rate of LDL cholesterol as 

playing a primary role. This reduction in LDL 

cholesterol catabolism is believed to result from 

diminished activity of hepatic LDL cholesterol 

receptors.
[40]

 Triglycerides (TG) increase with age, 

and reaches maximum values in men at age 50-59 

and in women at 60-69. In contrast, HDL 

cholesterol levels do not vary much with age, 

being approximately 10 mg/dL  higher in women 

than men throughout their lifetime.
[39] 

Aging is 

also associated with changes in the mechanical 

and structural properties of the vascular wall, 

which leads to the loss of arterial elasticity and 

reduced arterial compliance and may subsequently 

lead to coronary artery disease.
[41]

 

 

b. Sex: 

There is a marked difference in coronary heart 

disease (CHD) risk between sexes.
[42]

 CHD is 2 to 

5 times more common in middle -aged men than 

in women, and this sex ratio varies between 

populations.
[43] 

In both sexes, the risk of CHD 

increases markedly with age. At younger ages, 

blood pressure and LDL cholesterol are lower 

among women than men and throughout life 

women smokeless and have higher HDL 

cholesterol levels. One further large difference 

between men and women is that  

levels of central obesity, as measured by waist hip 

ratios, are very much smaller among women.
[37]  

The absolute risk of CHD is lower in women at all 

ages up to the very elderly when disease rates 

almost converge. Over the age of 55 years, the 

decrease in estrogen production after menopause 

changes the female lipid metabolism toward a 

more atherogenic form by decreasing the HDL 

cholesterol level and by increasing LDL and total 

cholesterol, triglyceride, and lipoprotein(a) 

levels.
[40][44] 

In addition to the lipid effect, 

estrogen may have cardioprotective effects 

through glucose metabolism  and the hemostatic 

system, and it may also have a direct effect on 

endothelial cell function.
[46][47]

 Women have more 

obesity, higher total cholesterol and more diabetes 

than men, and over the age of 65 years have more 

hypertension than men. The major clinical and 

public health challenges are how to reduce the risk 

of CHD among middle-aged men closer to that in 

women and how to prevent the marked increase in 

CHD risk with aging, particularly in women. The 

HDL/total cholesterol ratio was the major 

determinant of the sex difference in CHD risk, and 

the increase in risk factor levels, particularly in 

serum cholesterol and blood pressure, explained a 

substantial part of the age-related increase in CHD 

incidence and mortality. Both HDL and total 

cholesterol levels can be modified by dietary and  

lifestyle changes.
[48][49]

 The increase in serum 

cholesterol and blood pressure with age is not an 

inevitable physical phenomenon, it can be 

prevented.
[50] 

Reduction in smoking would also 

reduce CHD incidence and mortality markedly, 

particularly in men. In addition to lifestyle 
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changes, cardiovascular risk can be controlled by 

pharmacological means, such as antihypertensive 

and cholesterol-lowering drug treatments. 

[51][52][53][54]
 

 

c.  Family History of Cardiovacular events: 

A family history of coronary heart disease 

(FHCHD) has been conclusively shown to be an 

independent risk factor for coronary heart 

disease.
[55][56] 

Evidence exists indicating an 

increased risk of CHD in close relatives of 

persons who experience a heart attack early in life, 

e.g., prior to age 50.
[57][58] 

There are numerous 

examples of multiple premature attacks within 

families. In contrast, there is little evidence for 

familial aggregation when the disease first occurs 

late in life. It is likely that much of this 

predisposition is mediated by familial 

resemblances in key risk factors, e.g.,  

hypercholesterolemia, hypertension, cigarette 

smoking.
[59] 

Obviously, most of these predisposing 

influences are under both environmental and 

genetic control. Families share not only genes, but 

also living habits, e.g., “rich” diet, cigarette 

smoking, sedentary living habit . Hence the 

preventive approach, through early detection and 

control of risk factors, must be a family affair.
[35] 

 

3. Emerging Risk Factors 

a. Homocysteine: 

Over the past 10 years many studies have 

demonstrated a relationshi between elevated levels 

of total plasma homocysteine and increased risk of 

CHD. 
[60] 

Observations in large clinical and 

epidemiological studies have suggested that 

elevated homocysteine levels are a risk factor for 

atherosclerosis. Moreover, moderate and 

intermediate hyperhomocysteinemia is present in 

12% to 47% of patients with coronary, cerebral, or 

peripheral arterial occlusive disease. Elevated 

plasma homocysteine may be an important cause 

for atherosclerosis formation.
[61]

 Homocysteine a 

sulphur containing amino acid, which is derived 

from the dietary methionine, has been associated 

with cardiovascular events. Several studies show 

that the sites of adverse effect of homocysteine 

include endothelial surface, vascular smooth 

muscle cells, connective tissue, interaction with 

plasma lipoprotein, clotting factor and platelets.
[62] 

Homocysteine is said to have a direct toxic effect 

on endothelial cells. It is also proposed that homo 

ysteine  induced endothelial injury exposes 

the subendothelial matrix, which in turn leads to 

platelet activation.
[63] 

The association between 

raised homocysteine and  thrombosis was 

reported by McCully
[64]

, who demonstrated 

thrombovascular abnormality in homocystinuria 

patients. In the last three decades several studies 

[65][66] 
showed an association between 

homocysteine and CAD. In a recent study Nair et 

al reported that methylenetetra hydrofolate 

reductase (MTHFR) gene mutation causing hyper 

homocysteinemia is a risk factor for CAD.
[67] 

Boushy et al
[68]

 showed homocysteine as an 

independent graded risk predictor for 

atherosclerotic disease in coronary, cerebral and 

peripheral vessels. Homocysteine is the best 

predictor of CHD risk amongst other conventional 

risk factor in CAD patients.
[69] 
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b. Small dense Lipoprotein (Lpa): 

The role of lipoprotein(a) [Lp(a)] as a risk factor 

for Coronary Heart Disease (CHD) has received 

considerable attention in recent years.Lipoprotein 

(a) [Lp(a)] is a cholesterol-rich lipoprotein that is 

distinguished by its content of a glycoprotein 

called apolipoprotein(a) [apo(a)] . Apolipoprotein 

B is the major  apolipoprotein associated with 

LDL;The structure of lipoprotein (a) is similar to 

plasminogen and tPA (tissue plasminogen 

activator) and it competes with plasminogen for 

its     binding site, leading to reduced fibrinolysis . 

Lp(a) stimulates secretion of PAI-1, it leads to 

thrombogenesis. Lp(a) also carries cholesterol and 

thus contributes to atherosclerosis.
[70][71] 

In 

addition, Lp(a) transports the more atherogenic 

proinflammatory oxidized phospholipids, which 

attract inflammatory cells to vessel walls,
[72][73]

 

and leads to smooth muscle cell proliferation.
[74] 

In a study conducted by Martyn et al. Lipoprotein 

(a) concentration was found to be almost twice as 

high in subjects with severe CAD compared with 

normal subjects which concluded that CAD is 

associated with increased lipoprotein(a) 

concentrations independently of the size of 

circulating apolipoprotein(a)  isoforms.
[75]

 

Although Lp[a] levels appear to be unaffected by 

lifestyle attributes  such as diet and physical 

activity,
[76]

 some classes of antihypercholeste-

rolemic agents may have an effect on Lp[a] 

concentrations.
[77][78] 

Reports that these 

medications can produce regression of 

atherosclerotic plaque in hypercholesterolemic 

populations
[79][80]

 suggest the possibility that 

medication usage can alter the effect of Lp[a] on 

plaque development. Of these medications, niacin 

and neomycin alone or in combination appear to 

be the only commonly used antihypercholester-

olemic agents that do lower Lp[a] levels.
[81][82]

 

 

c. Plasma fibrinogen: 

Plasma fibrinogen is an independent risk factor for 

coronary heart disease (CHD).
[83] 

Increased plasma 

fibrinogen is a risk factor of CHD because it 

increases blood viscosity and platelet aggregation 

and promotes thrombogenesis. Plasma fibrinogen 

influences platelet aggregations and blood 

viscosity, interacts with plasminogen binding and 

in combination with thrombin, mediates the final 

step in clot formation and the response to vascular 

injury. In addition, fibrinogen associates positively 

with age, obesity, smoking cigarettes, diabetes and 

LDL-cholesterol level and inversely with HDL-

cholesterol level, alcohol use physical activity and 

exercise level.
[84]

 Seven prospective  studies have 

each observed an increase in incident coronary 

heart disease risk with increasing plasma 

fibrinogen level. 
[85][86]

 It would appear necessary 

to  decrease fibrinogen levels therapeutically 

in order to alleviate ischaemic symptoms. 

Unfortunately, fibrinogen levels cannot be 

lowered drastically by  means of oral drugs. 

However, intravenous Ancrod or fibrinolytic 

agents break down fibrinogen enzymatically and 

have been reported to be clinically effective in 

coronary heart disease and claudication. 
[87] 

Clearly there is a demand for  fibrinogen-lowering  

oral drugs. 
[88] 

Drugs such as , n-3 fatty acids, lipid 

lowering drugs or beta-blockers are all associated 

with relatively small but significant decreases in 

http://en.wikipedia.org/wiki/Plasminogen
http://en.wikipedia.org/wiki/Tissue_plasminogen_activator
http://en.wikipedia.org/wiki/Tissue_plasminogen_activator
http://en.wikipedia.org/wiki/Plasminogen_activator_inhibitor-1
http://en.wikipedia.org/wiki/Thrombogenicity
http://en.wikipedia.org/wiki/Cholesterol
http://en.wikipedia.org/wiki/Atherosclerosis
http://en.wikipedia.org/wiki/Lipoprotein(a)#cite_note-pmid8499402-5
http://en.wikipedia.org/wiki/Lipoprotein(a)#cite_note-pmid8499402-5
http://en.wikipedia.org/wiki/Lipoprotein(a)#cite_note-pmid21529331-18
http://en.wikipedia.org/wiki/Lipoprotein(a)#cite_note-pmid21529331-18
http://en.wikipedia.org/wiki/Lipoprotein(a)#cite_note-pmid11786416-20
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fibrinogen levels and plasma viscosity . Measure-

ments of fibrinogen (or plasma viscosity) should 

probably be included in the cardiovascular risk 

profile. A better understanding of the mechanisms 

involved could lead to more effective methods of 

prevention and treatment of arteriosclerotic 

disease.
[89]

 

 

d. Inflammatory markers like C-reactive protein: 

Elevated baseline concentrations of C-reactive 

protein (CRP), the classical acute phase protein, 

are associated with the long-term risk of coronary 

heart disease in general populations, whilst the 

major acute phase response of CRP following 

myocardial infarction is associated with death and 

cardiac complications. The pathogenic and 

clinical significance of these associations is 

controversial.
[90]  

C-reactive protein (CRP), a 

plasma protein synthesised by the liver, is a 

sensitive and dynamic systemic marker of 

inflammation.
[91] 

Its concentration in the 

circulation can increase by up to 10 000-fold 

during acute  responses to serious  infection or 

major tissue damage.
[92] 

Rather, systemic 

inflammation also plays a pivotal role in 

atherothrombotic inception and progression 

[91][92][93]
. Mononuclear cells, macrophages, and T 

lymphocytes are prominent in atheromatous 

plaques in the arterial wall 
[94][95][96][97]

. 

Furthermore, the shoulder region of a plaque, the 

most vulnerable site for rupture in acute coronary 

syndromes, is heavily infiltrated with 

inflammatory cells 
[98][99][100]

. Cytokines, which 

cause the de novo hepatic production of acute 

phase reactants such as C-reactive protein (CRP) 

[101]
,binds to LDL

[102][103] 
and is present in 

atherosclerotic plaques,
[104]

 so it has been 

proposed that CRP may have a causal role in 

coronary heart disease. A recent statement from 

the Centers for Disease Control and Prevention 

and the American Heart Association concluded 

that it is reasonable to measure C-reactive protein, 

a sensitive circulating marker of inflammation, as 

an adjunct to the measurement of established risk 

factors in order to assess the risk of coronary heart 

disease.
[105]

More than being a marker of 

inflammation, CRP may influence directly 

vascular vulnerability through several 

mechanisms, including  enhanced expression of 

local adhesion molecules, increased expression of 

endothelial PAI-1 (plasminogen activator 

inhibitor), reduced endothelial nitric oxide 

bioactivity, altered LDL uptake by macrophages 

and co localization with complement within 

atherosclerotic lesions.
[84]

 Several  reports have 

suggested that plasma C reactive protein and other 

possible markers of low grade inflammation can 

predict increased risks of coronary heart disease, 

but it is not known whether the associations are 

causal.
[92][96]

 

 

e. Infections such as Chylamadia: 

The possible role of chronic infections and CHD 

has been investigated in a number of studies. A 

great number of studies found evidence for an 

association between     C .pneumoniae antibodies 

and CHD. 
[106]

 Atherogenic processes resemble 

many aspects of chronic inflammation
[107]

, a 

response that may be promoted by 

microorganisms.
[108][110] 

Accordingly, reviews 

http://www.clinchem.org/content/47/3/403.full#ref-1
http://www.clinchem.org/content/47/3/403.full#ref-2
http://www.clinchem.org/content/47/3/403.full#ref-3
http://www.clinchem.org/content/47/3/403.full#ref-4
http://www.clinchem.org/content/47/3/403.full#ref-5
http://www.clinchem.org/content/47/3/403.full#ref-6
http://www.clinchem.org/content/47/3/403.full#ref-7
http://www.clinchem.org/content/47/3/403.full#ref-8
http://www.clinchem.org/content/47/3/403.full#ref-9
http://www.clinchem.org/content/47/3/403.full#ref-10
http://www.clinchem.org/content/47/3/403.full#ref-11


 

Keesari. Rohali et al JMSCR Volume 3 Issue 4 April 2015  Page 5060 

JMSCR Volume||03||Issue||04||Page 5051-5069||April 2015 

have revisited the venerable hypothesis of an 

infectious etiology.
[108][109][111]

 Experimental 

animal studies have shown that bacterial and viral 

agents could contribute to atherogenesis. 

Chlamydia pneumoniae widely distributed, can 

infect blood vessel wall cells, and exhibit 

persistence, latency, and recurrence of infection. 

However, the potential mechanisms of infection-

induced atherosclerosis remain speculative.The 

earliest lesions of atherogenesis consist of arterial 

intimal accumulations of foam cells (primarily 

lipid-laden macrophages) and T lymphocytes 

intermixed with smooth muscle cells.
[107]

 Infection 

could indirectly influence this process without 

infiltrating the artery wall . Host defenses to 

extravascular infections usually elicit 

proinflammatory cytokines and stimulate 

increased expression of cellular adhesion 

molecules, enhancing leukocyte adhesion.  

These cytokines could elicit a second wave or 

“echo” from inflammatory cells already at sites of 

atherogenesis, such as arterial wall cells or 

macrophages.
[112] 

Circulating microbial products 

such as endotoxin can also produce an echo. 

Similarly, cytokines induced by extravascular 

infection (specifically interleukin-6) 

characteristically elicit hepatic synthesis of acute-

phase reactants, some of which might promote 

atheromata complicated by thrombosis. 

Accordingly, levels of the acute-phase reactant 

fibrinogen correlate prospectively with risk for 

coronary events, and plasminogen activator 

inhibitor can promote clot stability by interfering 

with fibrinolysis. 
[107][110]

 Still, direct infection of 

the arterial wall could promote evolution of 

atherosclerotic lesions or precipitate acute 

cardiovascular events. Over 30 peer reviewed 

publications from investigators worldwide, using 

different diagnostic methods, have localized C. 

pneumoniae antigen, DNA, or both in atheromata; 

three reports did not find such components. 

[108,113,114]
 Although detection rates have varied 

depending on the diagnostic methods used, the 

cumulative evidence supports existence of the 

organism in many lesions.
[108][113] 

If evidence 

substantiates a link between infection and 

atherosclerotic CVD, targeted antimicrobial 

therapy might mitigate atherosclerosis in persons 

at risk; controlling infections might decrease the 

impact of disease. Inappropriate antimicrobial 

therapy, however, could accelerate development of 

resistance in both associated and nontargeted 

organisms, without changing disease outcomes. 

Studies linking level of antibiotic use and 

prevalence of resistant bacteria in hospitals and 

communities justify these concerns; trends toward 

more frequent erythromycin and penicillin-

resistant pneumococci with higher antibiotic 

consumption reversed when macrolide use was 

reduced. 
[115][116]

 

 

CONCLUSION 

Coronary Heart disease is affected by number of 

modifiable and non-modifiable predisposing risk 

factors. A very little is known about the emerging 

risk factors such as such elevated homocysteine, 

small dense lipoprotein (Lpa), plasminogen 

activator inhibitor, inflammatory markers such as 

C-reactive protein, infectious agents like 

chlamydia. In this review an update is provided 
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about the role of various modifiable and non-

modifiable risk factors with much focus on the 

emerging risk factors contributing to the 

development of Coronary Heart Disease (CHD). 

Focusing on timely identification and early 

prevention of risk factors can greatly help in 

reducing the prevalence of Coronary Heart 

Disease.  
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