
ABSTRACT

Periodontitis is a local inflammatory process mediating destruction of periodontal tissues triggered by bacterial 
insult. However, this disease is also characterized by systemic inflammatory responses that contribute in the 
elevation of C-reactive protein (CRP) level. Circulating C-reactive protein levels are a marker of systemic 
inflammation and are associated with periodontal disease. Studies have shown that C- reactive protein serum 
levels in patient with periodontal disease are elevated.  A number of scientific evidence has shown that 
individuals with periodontitis have a significantly increased risk of developing coronary heart disease. 
Decrease in inflammatory markers were significant in subjects with above average clinical response to 
periodontal therapy after correction for possible confounders.
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INTRODUCTION

Oral - systemic disease connections have become a 
major concern because oral infections and 
conditions may contribute to pathologic processes 
elsewhere in the body. Poor oral health, attributed 
primarily to periodontal disease and associated 
tooth loss, has been associated with an increased 
risk for cardiovascular disease (CVD), pulmonary 
diseases, diabetes, adverse pregnancy outcomes, 
and all-cause a major concern of general health.

C-reactive protein(CRP) increase by two-fold in 
subjects with periodontitis or CVD (angina, 
myocardial infarction, and stroke) and by three-fold 
in subjects with CVD and periodontal disease. CRP is 
a strong marker and predictor of CVD; it increases in 
patients with periodontitis compared to 
periodontally healthy subjects and with coronary 
calcification(1).

THE ACUTE-PHASE RESPONSE

CRP, named for its capacity to precipitate the 
somatic C-polysaccharide of Streptococcus 
pneumoniae, was the first acute-phase protein to be 

described and is an exquisitely sensitive systemic 
marker of inflammation and tissue damage. The 
acute-phase response comprises the nonspecific 
physiological and biochemical responses of 
endothermic animals to most forms of tissue 
damage, infection, inflammation, and malignant 

 neoplasia(2).

In particular, the synthesis of a number of proteins is 
rapidly upregulated, principally in hepatocytes, 
under the control of cytokines originating at the site 
of pathology. Other acute-phase proteins include 
proteinase inhibitors and coagulation, complement, 
and transport proteins, but the only molecule that 
displays sensitivity, response speed, and dynamic 
range comparable to those of CRP is serum amyloid 
A protein(2).

C-reactive protein (CRP) is a protein found in the 
blood, the levels of which rise in response to 
inflammation (i.e. C-reactive protein is an acute-
phase protein). Its physiological role is to bind to 
phosphocholine expressed on the surface of dead or 
dying cells (and some types of bacteria) in order to 
activate the complement system via the C1Q 
complex(3). 

The CRP is a 224 – residue protein, located on the 
first chromosome (1q21-1q23)(4). CRP is 
synthesized by the liver. It is a member of the 
pentraxin family of proteins(2).  Normal 
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concentration in healthy human serum is usually 
lower than 10 mg/L, slightly increases with ageing. 
Higher levels are found in late pregnant women, 
mild inflammations and viral infections (10–40 
mg/L), active inflammation, bacterial infection 
(40–200 mg/L), severe bacterial infections and 
burns (>200 mg/L)(5). 

In most, though not all, diseases (Table 1), the 
circulating value of CRP reflects ongoing 

inflammation and/or tissue damage much more 
accurately than do other laboratory parameters of 
the acute-phase response, such as plasma viscosity 
and the erythrocyte sedimentation rate.  
Importantly, acute-phase CRP values show no 
diurnal variation and are unaffected by eating. Liver 
failure impairs CRP production, but no other 
intercurrent pathologies and very few drugs reduce 
CRP values unless they also affect the underlying 
pathology providing the acute-phase stimulus(2).
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Diagnostic use

The CRP concentration is a very useful nonspecific 

biochemical marker of inflammation, measurement 

of which contributes importantly to (a) Screening 

for organic disease, (b) Monitoring of  the  response  

to treatment  of inflammation  and  infection, and (c) 

D e t e c t i o n  o f  i n t e r c u r r e n t  i n f e c t i o n  i n  

immunocompromised individuals, and in the few 

specific diseases characterized by modest or absent 

acute-phase responses(2).

Structure 

The human CRP molecule (Mr 115,135) is 

composed of five identical nonglycosylated 

polypeptide subunits (Mr 23,027), each containing 

206 aminoacid residues. The protomers are 

noncovalent ly  associated in  an annular  

configuration with cyclic pentameric symmetry.

Each protomer has the characteristic "lectin fold," 

composed of a two-layered β sheet with flattened 

jellyroll topology. The ligand binding site, composed 

of loops with two calcium ions bound 4 Å apart by 

protein side-chains, is located on the concave face. 

The other face carries a single α helix. The pentraxin 

family is named for its electron micrographic 

appearance from the Greek penta (five) 

ragos(berries)(6).

CRP and periodontal disease

CRP plays a key role in the innate immune response 

and is easily measured due to its long plasma half-

life (12 to 18 hours). In healthy individuals, CRP 

levels are found in trace amounts with levels <0.3 

mg/l.6-8 Serum levels of CRP could exceed 100 mg/l 

in the presence of overwhelming systemic infection, 

which provides a useful marker for tracking the 

course of the infection(7).

In 2000, Slade et al. found that after controlling for 

established risk factors, increased levels of CRP 

persisted among individuals with extensive 

periodontal disease. In fact, among dentate 

individuals with extensive periodontal disease, an 

increase of approximately one-third in mean CRP 

and a doubled prevalence of elevated CRP were 

found compared to periodontally healthy subjects. 

However, in this study, CRP levels below 3 mg/l were 

not studied, and the population was taken from the 

National Health and Nutrition Examination Survey 

(NHANES) III database(8). 

Glurich et al.(2002) found that localized persistent 

infection could influence systemic levels of 

inflammatory mediators. Subjects with periodontal 

disease and cardiovascular disease (CVD) 

demonstrated higher levels of CRP than subjects 

with CVD and no periodontitis(9).

Noack et al.(2001) found a significant increase in 

adjusted mean levels of CRP in subjects with high 

attachment loss (AL) (4.06 – 5.55 mg/l) compared 

to control subjects (1.70 – 1.91 mg/l). A correlation 
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was found between subgingival microorganisms 

(Porphyromonas gingivalis, Prevotella intermedia, 

Campylobacter rectus, and Tannerella forsythensis) 

and elevated levels of CRP. These studies show a 

significant correlation between elevated CRP and 

chronic periodontitis(10).

CRP and cardiovascular disease

CRP is considered an acute-phase reactant and was 

shown to induce the expression of cellular adhesion 

molecules, thus mediating the adhesion of 

leukocytes to the vascular endothelium. CRP is 

associated with endothelial cell damage, and it has 

been viewed as a marker of low-grade vascular 

inflammation. CRP has received a great deal of 

attention because it is now considered a risk factor 

for cardiovascular events when its levels are >2.1 

mg/l(11).

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 

i n c r e a s e d  C R P  p r o d u c t i o n  a n d  f u t u r e  

atherothrombotic events, including coronary 

events, stroke, and progression of peripheral 

arterial disease(2).

Cardiology diagnostic test

CRP is a general marker for inflammation and 

CRP, IL-6, and neutrophils may contribute in part to 

the mechanism for the observed associations 

between chronic infections and cardiovascular 

diseases. CRP may activate complement in damaged 

vessel walls.

IL-6 has pro-in? ammatory properties and 

procoagulant effects; these properties may 

contribute to      the pathogenesis of coronary 

syndromes. Furthermore, IL-6 stimulates the 

production of CRP by hepatocytes. The elevated 

levels of neutrophils affect blood rheology, they may 

adhere to endothelial membranes     and release 

harmful oxygen radicals and proteolytic enzymes, 

and in this way also contribute to increased 

inf lammatory activity  in atherosclerotic  

lesions(12).

infection, so it can be used as a very rough proxy for 

heart disease risk. Since many things can cause 

elevated CRP, this is not a very specific prognostic 

indicator(13). Nevertheless, a level above 2.4 mg/l 

has been associated with a doubled risk of a 

coronary event compared to levels below 1 mg/l(2).

CRP and preterm low birth weight

CRP has been associated with adverse pregnancy 

outcomes, including preeclampsia, intrauterine 

growth restriction,  and preterm delivery. Chronic 

infections like intrauterine infection and 

chorioamnionitis are linked to both preterm birth 

and elevated CRP levels. Furthermore, periodontal 

disease has been associated with increased risk of 

preterm low birth weight, low birth weight, and 

pretermbirth. Therefore, CRP might be a plausible 

mediator of the association between periodontitis 

and adverse pregnancy outcomes(6).

CRP and its role in cancer

The role of inflammation in cancer is not well 

known. Some organs of the body show greater risk 

of cancer when they are chronically inflamed.

Blood samples of persons with colon cancer have an 

average CRP concentration of 2.69 milligrams per 

liter. Persons without colon cancer average 1.97 

milligrams per liter. The difference was statistically 

significant(16). These findings concur with 

previous studies that indicate that anti-

inflammatory drugs could lower colon cancer 

risk(17).

CRP in other diseases

Semi-quantitative assays of serum CRP have been 

CRP is a hepatic globulin, and its increased levels in 

maternal serum are correlated with subclinical 

amnionitis and premature delivery. The level of CRP 

in plasma greater than 1.5 mg/dl (15 mg/l) showed 

a highly significant correlation with levels of 

interleukin-6 (IL-6) in the amniotic fluid greater 

than 1500 pg/ml(14). Watts et al (1992) also 

showed that the value of CRP in the serum of a 

mother which is greater than 1.5 mg/dl (15 mg/l) 

showed a highly significant correlation with 

positive amniotic fluid culture(15).
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widely used to provide an objective index of the 

acute phase response and therefore disease activity 

of rheumatological conditions(18). The value of CRP 

determinations has been found useful in detecting 

infections in patients with leukemia(19). 

CRP has other uses such as: 

(1) detection of infection in the central nervous 

system, 

(2) bacteremia in immunocompetent and 

compromised children, 

(3) marker for post-surgical infections and

 (4) assessment of antimicrobial response(20).

Effect of periodontal therapy on serum CRP level

Recent trials have indicated that treatment of 

periodontal infections, whether by intensive 

mechanical therapy, drug therapy, or extraction, can 

significantly lower serum levels of CRP. Such studies 

implicate periodontal infection or its resultant 

inflammatory response as a source of systemic 

elevation of CRP(7).

Intervention studies showed the effects of 

periodontal treatment on serum inflammatory and 

hematologic markers. Systemic levels of CRP, 

fibrinogen, and WBC counts are modified or 

decreased by periodontal treatment, suggesting 

that periodontal therapy–induced changes in 

systemic inflammatory markers may reduce the 

body's inflammatory load and, thus, modify/reduce 

the risk for CHD. However, further research is 

necessary to establish the potential benefit of 

periodontal therapy on systemic health as it relates 

to CHD(1).

Various studies have assessed the systemic effects of 

treating severe widespread periodontitis in a 

population of otherwise healthy individuals by 

examining treatment associated changes in markers 

of inflammation that are also implicated in 

cardiovascular atherosclerotic diseases. These were 

accompanied with significant reductions in serum 

IL-6 and CRP concentrations. In a multivariate 

model, serum CRP levels were significantly 

associated with the outcome of periodontal 

treatment after correcting for potential covariates 

(age, body mass index, gender, and smoking) and 

polymorphisms in the IL-6 (174 C/G) and IL-1A 

(889) genes(6).

Conclusion

C-reactive protein is a non-specific marker of 

inflammation. CRP production is part of the 

nonspecific acute-phase response to most forms of 

inflammation, infection, and tissue damage. CRP has 

been associated with adverse pregnancy outcomes, 

including preterm delivery.

 Periodontal treatment results in lowered CRP 

levels, however further research should investigate 

whether the changes in cellular and molecular 

markers in peripheral blood in periodontitis are 

indeed causally related to cardiovascular events and 

whether periodontal therapy and maintenance of 

periodontal health will reduce the risk for such 

events.
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