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C-reactive protein (CRP) is a substance produced by the liver in response to inflammation. Other names for CRP are 
high-sensitivity C-reactive protein (hs-CRP) and ultra-sensitive C-reactive protein (us-CRP).  high level of CRP in the 

blood is a marker of inflammation. It can be caused by a wide variety of conditions, from infection to cancer.

High CRP levels can also indicate that there’s inflammation in the arteries of the heart, which can mean a higher risk 
of heart attack. However, the CRP test is an extremely nonspecific test, and CRP levels can be 

elevated in any inflammatory condition

Because an hs-CRP test isn’t useful to assess cardiovascular risk among people with inflammatory diseases, 
these patients have to rely on such well-recognized risk factors as high blood pressure or high cholesterol, 

whether or not they smoke, their weight, and their risk of diabetes. In addition to such standard measures for 
reducing the risk of cardiovascular disease as exercise, keeping weight under control, practicing stress 

reduction techniques, and getting adequate sleep

C-reactive protein (CRP) is an acute-phase protein featuring a homopentameric structure and Ca-binding 
specificity for phosphocholine (PCh). Expression of CRP is regulated mainly at the transcriptional level with 

interleukin-6 being the principal inducer of the gene during the acute phase. The crystal structure of CRP has 
been determined and the topology and chemical composition of its ligand-binding site determined. The wide 

distribution of PCh in polysaccharides of pathogens and in cellular membranes allows CRP to recognize a 
range of pathogenic targets as well as membranes of damaged and necrotic host cells. CRP bound to a 

multivalent ligand can efficiently initiate the assembly of a C3 convertase through the classical pathway and 
thus decorate the surface of the ligand with opsonic complement fragments. However, the protein does not 

favor the formation of a C5 convertase and therefore, CRP-initiated complement activation does not mediate 
acute inflammatory reactions and membrane damage. CRP also

,
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review
The major acute phase reactants: C-reactive protein, serum amyloid P component and serum amyloid A 
protein.                                                                               

Human C- reactive protein (PDB ID: 1gnh), CRP, is an acute phase serum protein: a protein whose 
concentration fluctuates in response to cytokines during inflammation (1). CRP is part of the pentraxin
family; members of this protein family contain a cyclic pentameric structure and are dependent on calcium 
for ligand binding (1). CRP has a molecular weight of 230309.25 Da and an isoelectric point of 5.27 (2).

Molecular structure and morphology of human CRP



Function of C-reactive protein
1-function of c-RP is felt to be related to its role in the innate immune system. Similar to immunoglobulin (IgG) 
it activates complement, binds to Fc receptors and actsas an opsonin for various pathogens.

2-Interaction of CRP with Fc receptors leads to the generation of pro-inflammatory cytokines that

enhance the inflammatory response. Unlike IgG, which specifically recognizes distinct antigenic

epitopes, CRP recognizes altered self and foreign molecules based on pattern recognition. 



CRP and heart disease

when considering all risk factors, individuals with CRP levels greater than or equal to 2 milligrams per liter 
(mg/L) likely need more intense management and treatment for heart disease.Elevated levels of CRP may 
have an important role in identifying those who might need closer follow-up or more intensive treatment 
after heart attacks or heart procedures.CRP levels may also be useful in uncovering those at risk of heart 
diseaswhere cholesterol levels alone may not be helpful.The Centers for Disease Control and 
Prevention considers these conditions significant risk factors for developing heart disease:

Diabetes                                                                                                                     

high blood pressure

high cholesterol

smoking

unhealthful diet

limited physical activity

alcohol use in excess

being overweight

Analysis of CRP values in stored sera from large epidemiological studies rapidly followed, and the 
subsequent availability of routine high-sensitivity assays for CRP has enabled a flood of studies 
demonstrating a predictive relationship between increased CRP production and future 
atherothrombotic events, including coronary events, stroke, and progression of peripheral arterial 
disease. Meta-analysis of all published studies up to the year 2000, comprising a total of 1,953 
coronary events, showed a relative risk of 2.0 for a future coronary event in subjects with a single 
initial base-line CRP value in the upper third compared with those in the lower third of the 
distribution in the general population. (see “CRP and atherothrombotic events



How is the test administered?

risks with the test

This is a routine test with low risk, but there’s a slight chance of the following complications from the 
blood draw:                                            
A CRP test can be helpful in assessing a person’s risk of heart disease, especially in combination with high 
cholesterol levels. The benefits of this test outweigh potential complications, especially for those at risk 
of heart disease or stroke and those recovering from recent heart procedures
The American Heart Association and U.S. Centers for Disease Control an Prevention have defined risk 
groups as follows:

Low Risk: less than 1.0 mg/L

Average risk: 1.0 to 3.0 mg/L

High risk: above 3.0 mg/L    



Abstract
Following an acute phase stimulus, such as infection or physical injury, many liver-derived plasma proteins are 
increased in concentration. These provide enhanced protection against invading micro-organisms, limit 
tissue damage and promote a rapid return to homeostasis .

C-reactive protein (CRP) compare with other circulating inflammatory markers in

predicting the risk for coronary heart disease (CHD)?
Patients: 2459 patients (mean age 56 y, 72% men) with major coronary events during mean

17.5-year follow-up were matched for year of recruitment, sex, and age with 3969 patients

(mean age 56 y, 69% men) without a history of myocardial infarction (MI) (nested within the

prospective cohort study



Risk factors (cutoffs of values for 
the top and bottom thirds of the
distribution of values in controls

)

Odds ratio†
(95% CI)

CRP level (2.0 and 0.78 mg/L) 1.45 (1.25 to1.16)

Erythrocyte sedimentation rate (10 and 4 mm during first h) 1.30 (1.13 
to1.51)

von Willebrand factor level (124 and 88 IU/dL) 1.11 (0.97 to1.27)

Total cholesterol level (6.80 and 5.85 mmol/L [263 and 226 mg/dL]) 2.35 (2.03 to2.74)

Smoking‡ (current vs never) 1.87 (1.62 to2.16)





Results
Of the 2459 patients who had a major CHD event, 1458 (59%) died from CHD, and 1001 (41%)

had a nonfatal MI. CRP was moderately associated with CHD (Table). The association with

CHD for erythrocyte sedimentation rate and von Willebrand factor was weaker than CRP, but a

stronger association was seen for such established risk factors as elevated total cholesterol

level and smoking (Table)

.



How is elevated C-reactive protein diagnosed?
1-C-reactive protein levels are measured via a blood test. There are two tests for elevated CRP. One can show a non-
specific elevation of CRP that occurs with general inflammatory changes in the body. The other test, hs-CRP, is a 

measure of inflammation in blood vessels. This is the test needed to help establish heart disease risk.
2-In evaluating cardiac risk, physicians look at a very narrow range of C-reactive protein levels, from zero to 3.0 and 

above. This requires a special test called high-sensitivity C-reactive protein (hs-CRP), which may be able to reveal 
inflammation at the micro-vascular level. If this test shows that CRP is less than 1.0 mg per liter of blood, the risk 
of heart disease is considered low; if it is between 1.0 and 3.0, the risk is average; and if it is above 3.0, the risk is 

deemed high.
3- CRP testing for evaluating patients with an intermediate risk of heart disease, such as a 10-20 percent risk of 

having a heart attack in the next 10 years. However, the AHA doesn’t advise routine hs-CRP testing in patients 
who aren’t at high risk for heart disease. But some physicians, including Dr. Weil, believe that all adults should 

have an hs-CRP test whenever their cholesterol is tested.
2-areading between 1 and 2.9 mg/L means you’re at intermediate risk.A reading greater than 3 mg/L means you’re 

at high risk of cardiovascular disease.                                                                      
3-A reading above 10 mg/L may signal a need for further testing to determine the cause of such significant 

inflammation in your body. This especially high reading may indicate:
A- bone infection, or osteomvelites
an autoimmune arthritis flare-up

B-tuberculosis
C-lupus, connective tissue disease,                                                    

other autoimmune diseases                                                           
D-cancer, especially lymphoma                                                       

pneumonia or other significant infectionE-



What do the test results mean

C-reactive protein is measured in milligrams of CRP per liter of blood (mg/L). In general, a low C-reactive 
protein level is better than a high one, because it indicates less inflammation in the body.

1-According to the Cleveland Clinic, a reading of less than 1 mg/L indicates you’re at low risk of cardiovascular 
disease



What does it mean to have a high 
CRP?

Doctors don’t all agree on the implications of high CRP levels. Some believe there’s a correlation between 
high CRP levels and an increased likelihood for heart attack or stroke.

The Physicians’ Health Study found that among healthy adult men, those with a high level of CRP were three 
times more likely to have a heart attack than those with low levels of CRP. This was among men who had 

no previous history of heart disease.

According to the Cleveland Clinic, the Harvard Women’s Health Study showed that high CRP levels were more 
predictive of coronary conditions and stroke in women than were high cholesterol levels.

High cholesterol is a more commonly cited risk factor. The Jackson Heart Study found that hs-CRP may play a 
role in the development of type 2 diabetes in African-Americans.

Doctors may order this test in conjunction with other tests to assess a person’s risk of heart disease or stroke. 
There is also new research that suggests CRP may be used as a predictor in health outcomes related to 

chronic obstructive pulmonary disease (COPD). Doctors may also order a CRP test to diagnose 
inflammatory autoimmune diseases



What should you do if you have high CRP?

Lowering your CRP isn’t a guaranteed way to lower your risk of cardiovascular or autoimmune disease.
It’s important to know that high CRP is what doctors call a biomarker. A biomarker is a factor to keep in mind 
when analyzing a person’s health, but not a stand-alone indicator of a particular diagnosis.
Research indicates that a healthy dietary pattern can lower CRP levels. The Mediterranean diethas been 
consistently shown to lower CRP levels. If you’re at risk of heart disease, pursuing a healthy diet that works 
for you should be part of your lifestyle regardless.
If you’re at high risk of cardiovascular disease and your test results show high CRP, your doctor may suggest 
a statin or other cholesterol-lowering medication. An aspirin regimen may be recommended as well.
Vitamin C has also been explored as a way to lower CRP levels for people that are at an elevated risk of 
cardiovascular disease. Recent studies suggest that probiotics may also have a positive effect in lowering CRP.
Healthline and our partners may receive a portion of revenues if you make a purchase using a link above. 



Elevated CRP can signal many different conditions, including cancer, cardiovascular disease, infection, and 
autoimmune conditions such as rheumatoid arthritis, lupus, and inflammatory bowel disease. The chronic 
inflammation behind an elevated CRP level may also be influenced by genetics, a sedentary lifestyle, too 
much stress, and exposure to environmental toxins such as secondhand tobacco smoke. Diet has a huge 

impact, particularly one that contains a lot of refined, processed and manufactured foods



What is the conventional treatment of elevated C-
proteinreactive 

Conventional physicians may prescribe the same (statin) drugs used to lower LDL cholesterol to also lower 
levels of CRP. In addition, they will typically recommend exercise and weight loss where appropriate, 

since both can help lower CRP levels. In general, conventional physicians recommend the same lifestyle 
changes shown to reduce heart disease – diet, exercise, not smoking, drinking less alcohol, following a 

heart-healthy diet – to lower elevated C-reactive protein levels.



conclusion
1-CRP may be used as a marker of            
sub-clinical atherosclerosis and cardiovascular risk. Specifically                                                                                    
2- CRP has been positively linked to future   cardiovascular events in healthy women, healthy men,              
3- elderly patients, and high-risk        individuals. In addition, reports have shown associations between CRP 

and peripheral vascular disease and stroke. Furthermore,                                                                                                                 
4- preliminary data suggest that the relative efficacy of secondary                preventive therapies such as 

statin drugs.and aspirin may depend on the individual patient's leve

baseline CRP

C-reactive protein was a moderate predictor of coronary heart disease and added only 

marginally to the predictive value of established risk factors (elevated total cholesterol level

and smoking).
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