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DALLAS, TX -- Aug. 24, 1998 -- Measuring C-reactive protein with a high sensitivity test may provide a powerful new method to predict risk of heart attack and stroke among healthy post-menopausal women, report researchers in tomorrow's issue of the journal Circulation.

According to the scientists, testing for this protein -- which is released into the bloodstream when the blood vessels leading to the heart are damaged -- adds to the predictive value of screening blood samples for both total and HDL (good) cholesterol levels. Thus C-reactive protein testing may improve doctors' ability to predict heart disease risk among women.

"C-reactive protein is a sensitive marker of inflammation, the process whereby the body responds to injury," said Paul M. Ridker, M.D., of Brigham and Women's Hospital and Harvard Medical School, Boston. "When we measure this protein with high-sensitivity test procedures, we seem to be able to detect how much underlying atherosclerosis a patient has and thus predict the risk of future heart attack and stroke events."

In the study, researchers measured C-reactive protein levels in blood samples obtained from participants in the Women's Health Study, an ongoing evaluation of 39,876 healthy, post-menopausal American women.

Overall, women with the highest levels of C-reactive protein had a five-fold increase in the risk of developing any cardiovascular disease and a seven-fold increase in risk of having a heart attack or a stroke, when compared to those with the lowest levels of C-reactive protein.

Levels of C-reactive protein predicted these events even among apparently low-risk women, such as those who did not smoke, had no evidence of high cholesterol and no family history of heart disease.

"These data confirm that increased levels of C-reactive protein are a strong marker of risk not only in middle-aged men, but also in healthy women," Ridker explained.

Last year Ridker and his colleagues reported in the Physicians' Health Study, an ongoing evaluation of 22,000 initially healthy men, that C-reactive protein was a potent predictor of heart attack risk.

"Taken together these two studies provide hope that we can do a better job of identifying those at high risk for future heart disease," they said.

In the study of women, levels of C-reactive protein were somewhat higher than previously found in men. The researchers suspect this may be because the women studied were more likely to smoke, weigh more and more likely to have high blood pressure and high cholesterol. It is also possible, they say, that there may be interactions between the inflammatory process and menopause itself.

The researchers caution that standard laboratory tests for C-reactive protein are not sufficient to determine cardiac risk.

"Physicians and their patients need to understand that only high-sensitivity or ultrasensitive tests for C-reactive protein are useful for this purpose," Ridker said. "Perhaps we should be calling this test 'Cardiac-CRP' rather than standard C-reactive protein."

. 
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What is C-Reactive Protein?

C-reactive protein (CRP) is an acute phase reactant. CRP is released by the body in response to acute injury, infection, or other inflammatory stimuli. Recent development of a high sensitivity assay for CRP (hs-CRP) has enabled investigation of this marker of systemic inflammation. 

CRP and Atherosclerosis

Atheromatous plaques in diseased arteries typically contain inflammatory cells. Rupture of atheromatous plaque is thought to be the mechanism for acute myocardial infarction and acute coronary syndrome. The most common site of plaque rupture appears to be the shoulder region where inflammatory cells are most prominent. Thus the release of acute phase reactants as a response to inflammation have been proposed as a potential marker of an "unstable" atheromatous plaque and underlying atherosclerosis. 

Studies have shown a positive association between CRP and coronary artery disease. In a survey of 388 British men aged 50-69, the prevalence of coronary artery disease increased 1.5 fold for each doubling of CRP level (Mendall MA, Patel P, Ballam L, et al. C-reactive protein and its relation to cardiovascular risk factor: A population based cross sectional study. BMJ. 1996;312:1061-1065.) 

C-reactive protein, interleukin 6, and risk of developing type 2 diabetes mellitus.

C Reactive Protein

Acute Phase Response 

Inflammation is a protective reaction of vascular connective tissue to damaging stimuli, including infection. The inflammatory response is associated with vasodilatation, increased vascular permeability, recruitment of inflammatory cells (especially neutrophils in acute inflammation), the release of inflammatory mediators from these cells (including vasoactive amines, prostanoids, and reactive oxygen intermediates), and cytokine release. The macrophage-derived cytokines IL-1 and IL-6 are primarily responsible for the acute phase response, a protective change in plasma protein production by hepatocytes. The responses of some of the more important acute phase proteins are indicated in Table 1.

	Table 2: Major CRP Elevation 

	Infections 
	  

	Hypersensitivity complications of infections 
	Rheumatic fever
Erythema nodosum leprosum 

	Inflammatory disease 
	Rheumatoid arthritis
Juvenile chronic arthritis
Ankylosing spondylitis
Psoriatic arthritis
Systemic vasculitis
Polymyalgia rheumatica
Reiter's disease
Crohn's disease
Familial Mediterranean Fever 

	Allograft rejection 
	Renal transplantation 

	Malignancy 
	Lymphoma
Sarcoma 

	Necrosis 
	Myocardial infarction
Tumour embolisation
Acute pancreatitis 

	Trauma 
	Burns
Fractures 

	Table 3: Minor CRP Elevation 

	Systemic lupus erythematosus
Systemic sclerosis
Dermatomyositis
Ulcerative colitis
Leukaemia
Graft-Versus-Host Disease


Context  Human adipose tissue expresses and releases the proinflammatory cytokine interleukin 6, potentially inducing low-grade systemic inflammation in persons with excess body fat

Conclusion  Higher BMI [body mass index] is associated with higher CRP concentrations, even among young adults aged 17 to 39 years. These findings suggest a state of low-grade systemic inflammation in overweight and obese persons.

Vitamin E supplementation decreases serum C-reactive protein in normal and type 2 diabetics. Posted  11/1//00
Diabetics have a 4-fold higher risk of heart attacks. There is strong evidence that inflammation  accelerates the formation of plaque and the formation of blood clots (thrombosis). This explains why half of all heart attacks happen to people with normal cholesterol levels. C Reactive Protein has emerged as a good indicator of inflammation and high risk for heart disease.  The aim of the study was to test the effect of  high levels of natural alpha-tocopherol (1200 IU/d) on C-reactive protein and interleukin-6 (another indicator of inflammation) release from activated monocytes in Type 2 diabetic patients and matched controls. Vitamin E  lowered significantly the levels of C-reactive protein and monocyte interleukin-6 in all both the diabetics and normal people. The researchers concluded that  alpha-tocopherol therapy decreases inflammation in diabetic patients and controls and could be an adjunctive therapy in the prevention of atherosclerosis. Free Radic Biol Med 2000 Oct 15;29(8):790-792. 
The best vitamin E products contain all eight members of the vitamin E family – tocopherols plus tocotrienols – in their natural (and preferably) unesterified form.

Mechanism - Since CRP is itself an acute phase reactant, its measure reflects the level of inflammation directly , rather than the more indirect reflection of inflammation that the ESR provides. CRP production is induced by the liver under the influence of IL-1 and IL-6. It reaches peak levels quickly, approximately 50 hours and also falls rapidly once the stimulus is removed 6. Thus the CRP provides a more immediate picture of the level of inflammation than does the ESR in which fibrinogen level rises and falls more slowly. Its function in-vivo is felt to be to assist in the activation of the complement system, influence phagocytic cell function, and augment cell mediated cytotoxicity ie amplify the immune response. 

C-reactive protein (CRP) is a very strong acute phase protein. During the acute phase of disease the CRP concentration can increase up to a thousand-fold. However, a higher CRP concentration is also observed during chronic stages of disease, for example in subjects with chronic bronchitis, periodontal disease or subjects with increased titers of Helicobacter pylori or Chlamydia pneumoniae. The concentration of CRP is also reported to be associated with age, sex, race, smoking, obesity, consumption of coffee and alcohol, stress, physical training, lipid levels, and blood pressure. Statins decrease the CRP concentration whereas oestrogen increases it. With regard to most other drugs no consistent relationship has been reported. 
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