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Abstract: C-reactive protein (CRP) was discovered by Tillet and Francis in 1930 as a substance in the serum of patients 

with acute inflammation that reacted with the C polysaccharide of pneumococcus. C-reactive protein (CRP) is an acute 

phase protein which reflects a measure of the acute phase response. CRP, which is present in only small amounts in 

healthy individuals, is involved in several processes of the unspecific immunologic defense. The serum levels of CRP  

raises with infection making it a positive acute phase reactant. This review mainly highlights the role of CRP in the field 

of Oral and maxillofacial surgery, It provides a knowledge based framework for interpretation and analysis of clinical 

observations of CRP in relation to infection and other pathologies in orofacial region. 
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INTRODUCTION 

C-reactive protein (CRP) is an acute phase 

protein which reflects a measure of the acute phase 

response. The term “acute phase” refers to local and 

systemic events that accompany inflammatory local 

response which includes vasodilatation, platelet 

aggregation, neutrophil chemotaxis, and release of 

lysosomal enzymes. Systemic responses include fever, 

leukocytosis, and a change in the hepatic synthesis of 

acute phase proteins. 

 

The conventional measures to estimate 

infections such as evaluation of  WBC count and ESR  

are valuable in determining state of patient at testing 

time. However, the predictability of these is limited [1]. 

A better knowledge of the inflammatory cascade has 

given new insights and provided several mediators that  

in conjunction with the clinical manifestations, can be 

useful as markers of infection [2]. One such mediator is 

C-reactive protein (CRP) and is probably the most 

widely used marker. 

 

C-reactive protein (CRP) is an ring-

shaped, pentameric protein found in blood plasma. It is 

an acute phase protein which was discovered in 1930, in 

pneumococcal pneumonia patients [1]. C-reactive 

protein (CRP) is a well established biochemical marker 

of inflammation, and has also been shown to be 

involved in several functions of immune system [3, 4].
  

 

In normal healthy individuals, CRP is present 

only in small amounts and is involved in the process of 

innate immune system with functions such as activation 

of compliment system, antigen clearance and regulation 

of phagocytosis by activation of neutrophils [1, 5, 6]. In 

severe infections or inflammatory reactions, striking 

rise in serum concentration of CRP is seen up to 1,000-

fold within few hours of clinical symptoms [6]. 

 

The serum levels of CRP  raises with infection 

making it a positive acute phase reactant with a very 

short half-life of 5–7 h [1, 6]. Thus, advantage of having 

short half lives makes serum CRP levels as sensitive 

indicators of infection [5, 6]. 

 

Fascial space infections of odontogenic origin 

can lead to life threatening situations, owing to the 

anatomical connectivity of potential spaces to one 

another. Potentially fatal complications may become 

inevitable making constant observation and monitoring 

of such patients a necessity. 

 

Serial CRP measurement can be used as a tool 

for early diagnosis of  clinical infections, to monitor the 
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effects of treatment, outcome, and early detection of 

relapse of the disease, and hence can be a useful aid in 

determining progression of a disease [2].
 
Several studies 

have shown that CRP could be useful in infection 

diagnosis [7], as well as in monitoring the response to 

antibiotic therapy [8, 9].
 

 

C- Reactive protein 

The discovery of C- Reactive protein(CRP) in 

1930 is attributed to Tillet and Francis, it is so named 

because it reacts with the somatic C polysaccharide of 

Streptococcus pneumonia [10]. CRP was initially 

considered to  be a pathogenic secretion, as its levels 

were elevated in people with a  variety of illnesses 

including cancer, however, the discovery that it is 

synthesised in the liver demonstrated it to be a native 

protein. 

 

CRP is an acute phase reactant, a sensitive 

marker of inflammation and tissue damage [11]. It has a 

short half life. The normal range for CRP is < 2 mg/L in 

normal healthy individuals, however  with illnesses 

such as rheumatoid arthritis or sepsis, its concentrations 

can increase up to 300 mg/L. CRP belongs to the 

pentraxin family of ligand-binding and calcium-

dependent plasma proteins. Increase in CRP levels is 

associated with a broad range of infections, immune-

mediated inflammatory diseases, trauma, and 

malignancies. The levels of CRP may increase up to 50 

to 100 mg/L in case of acute infections. However it is of 

significance that, under all physiologic and pathologic 

conditions, Plasma half life of CRP remains constant. 

The plasma levels of CRP  rapidly rise and fall after 

introduction and cessation of stimulus  respectively. 

 

SYNTHESIS AND METABOLISM 

The synthesis of CRP primarily occurs in 

hepatocytes, in response to cytokines such as 

interleukin 6. In some models, induction of CRP  

requires both interleukin 6 and either interleukin-1 or 

TNF-α [12].  IL 6- dependent hepatic biosynthesis is the 

main source for CRP. Glucocorticoids enhance the 

stimulatory effects of cytokines on the production of 

acute phase proteins [13]. Insulin, on the other hand, 

decreases their effects on the production of some acute 

phase proteins [14].
 
Efficiency of secretion of CRP is 

enhanced significantly during acute-phase response.
 

 

Following an acute stimulus the plasma 

concentration of CRP rises within 6 hrs, and may 

double evry 8 hrs thereafter, reaching a peak at around 

50 hrs [15]. Similarly on cessation of stimulus, the 

plasma CRP concentration declines rapidly in 

exponential manner, the half life of the molecule in 

circulation being 5-7hrs [16].
 

 

CONDITIONS OR DISEASE STATES WHERE C-

REACTIVE PROTEIN IS ELEVATED [17]
 

A. Acute inflammation: 

 Bacterial infection 

 Pneumococcal pneumonia 

 Acute rheumatic fever 

 Bacterial endocarditis 

 Staphylococcal osteomyelitis 

B. Chronic inflammation: 

 Systemic lupus erythematosis 

 Rheumatic arthritis 

 Reiter‟s syndrome, psoriatic arthriopathy, 

arthritis following jejuno-ileal bypass 

 Polyarteritis nodosa, disseminated systemic 

vasculitis, cutaneous vasculitis 

 Polymyalgia rheumatica 

 Crohn‟s disease 

 Ulcerative colitis 

 Dermomyositis 

 Osteoarthritis 

 Neoplastic diseases 

 Smokers 

 Obesity 

 Diabetes 

C. Tissue injury: 

 Tissue injury and surgery 

 Acute myocardial ischemia 

 

Regulation of CRP 

The gene for CRP is located on short arm of 

chromosome 1, and about 35 to 40% of the variability 

of baseline CRP concentrations among different healthy 

individuals is mediated by genetic polymorphisms in 

the CRP gene [18,19]. Apart from fulminant liver 

failure, there are no other pathologies and very few 

drugs (e.g. statins, niacin, fibrates) that will reduce the 

CRP concentrations, unless they also affect the 

underlying acute-phase stimulus such as antibiotics for 

infection or corticosteroids for an inflammatory disease 

[20]. On the other hand, obesity, smoking, diabetes 

mellitus, lack of exercise, pregnancy and hormonal 

therapy (estrogens or progesterones) are associated with 

a mildly elevated CRP concentration. 

 

Extrahepatic synthesis of CRP has also been 

reported in neurons, atherosclerotic plaques, monocytes, 

and lymphocytes [21, 22]. The mechanisms regulating 

synthesis at these sites are unknown, and it is unlikely 

that they substantially influence plasma levels of CRP. 

 

CRP concentration does not have any diurnal 

variations and is unaffected by diet, therefore indicating 

it can be estimated using a non-fasting blood sample. 

 

Functions of CRP 

An important function of CRP, a component of 

innate immune system, is its ability to bind 

phosphocholine and recognize some foreign pathogens 

as well as phospholipids of damaged cells. 

 

Phosphocholine is found in a number of 

bacterial species and is a constituent of sphingomyelin 

and phosphatidylcholine in eukaryotic membranes. 
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However, the head groups of these phospholipids are 

inaccessible to CRP in normal cells, so that CRP can 

bind to these molecules only in damaged and apoptotic 

cells [23-25]. In addition to phosphocholine, CRP can 

bind to a wide variety of other ligands, including 

phosphoethanolamine, chromatin, histones, fibronectin, 

small nuclear ribonucleoproteins, laminin, and 

polycations (11, 19). Ligand-bound or aggregated CRP 

efficiently activates the classical complement pathway 

through direct interaction with C1q. There is evidence 

that CRP can interact with the immunoglobulin 

receptors Fc_RI and Fc_RII as well, eliciting a response 

from phagocytic cells. The ability to recognize 

pathogens with subsequent recruitment and activation 

of complement, as well as effects on phagocytic cells, 

constitute important components of the first line of host 

defense. 

 

Role of C-reactive protein in Oral and Maxillofacial 

Surgery 

Infections or other causes of tissue injury result 

in a complex set of systemic and metabolic reactions, 

which presents as „The acute phase response‟. Apart 

from other physiological, metabolic, and biochemical 

changes, the acute phase response is associated with  

alterations in the hepatic synthesis and serum levels of 

some proteins. Thus, while the levels of positive acute 

phase proteins like CRP, complement 3, serum amyloid 

A, alpha-1, and glycoprotein, etc., increase due to 

stimulation of hepatic synthesis, visceral transport 

proteins (negative acute phase proteins) like albumin, 

transferring, thyroxin binding prealbumin (TBPA), and 

retinol binding proteins (RBP), etc., decrease due to 

depression of their hepatic production [26, 27].
 

 

In healthy individuals, CRP, is present in only 

small amounts and is involved in several processes of 

the non specific immunologic defense. A rapid and 

significant rise in the serum concentration of CRP is 

often seen in severe infections or inflammatory 

reactions. This suggests to the possibility, that rise of 

CRP levels may serve as a definitive aid in the early 

diagnosis of septicemia. 

 

Patients with odontogenic fascial space 

infections are at increased risk of complications like 

upper airway obstruction, descending mediastinitis, 

thrombosis of jugular vein, venous septic emboli, 

rupture of carotid artery, adult respiratory distress 

syndrome, pericarditis, septic shock and disseminated 

intra-vascular coagulopathy, therefore, mandating 

vigilant scrutiny and monitoring of such patients. The 

CRP concentration is a good marker of infection 

diagnosis, and that it performs better than body 

temperature and White cell count(WCC). The 

combination of CRP and temperature measurements 

further increases the specificity for the diagnosis of 

infection [28]. Thus, based on these properties of the 

markers attempt has been made to use them in patients 

with fascial space infections for early diagnosis and to 

guide antiobiotic therapy. 

 

Sabel KG and Wadsworth C [6] conducted 

study on the early diagnosis of acute infections and 

emphasized that CRP can be used for early stage 

detection of infection. They also concluded that 

antibiotics usually can be withdrawn if the clinical 

condition of the patient was satisfactory, and if the CRP 

levels not above normal limits. 

 

Franz et al. described that combination of 

positive IL-8 and/or CRP >10 mg/l in neonates with 

suspected bacterial infection is feasible (with 96% 

sensitivity) and cost effective in reducing antibiotic 

therapy [29]. Pourcyrous et al. suggested that it would 

be appropriate to discontinue antibiotic therapy if three 

serial CRP measurements were normal [30].
 

 

Sharma A et al.,[31] In a prospective study 

concluded that CRP can be a useful marker for 

determining severity of infection, to assess the efficacy 

of treatment regime and also determine the duration of 

hospital stay for patients with fascial space infections of 

odontogenic origin. It was also concluded that 

prealbumin has an extra advantage of being a sensitive 

marker for nutritional status of the patient. 

 

It was Rudolf Virchow In 1863, who 

postulated the induction hypothesis. It stated that cancer 

originated at site of chronic inflammation. Chronic 

inflammation is associated with the risk of cancer. For 

instance, human immunodeficiency virus, viral hepatitis 

B, and human papilloma virus are well known for their 

association with an increased risk of cancer . 

 

Khandavilli SD et al, [32] in a prospective 

study evaluated  if elevated preoperative levels of serum 

CRP could predict the prognosis of patients treated with 

primary surgery for oral squamous cell carcinoma. It 

was concluded that that a raised preoperative CRP was 

associated with worse overall survival. Tumour size and 

stage when combined with CRP levels increases the 

predictive power of this indicator. 

 

Kruse et al, [33] in a prospective study 

investigated the significance of preoperative C-reactive 

protein (CRP) levels as a parameter for development of 

lymph node metastases or recurrence. It was concluded 

that there  does not appear to be a positive association 

between preoperative CRP levels and development of 

recurrence or metastases. 

 

It is still unclear whether CRP levels are 

elevated before the biological onset of cancer or if an 

elevated CRP level is also a risk factor for the 

development of cancer. Some authors have observed an 

association between elevated serum CRP levels in some 

cancers, like colorectal [34,35] and lung. On the other 

hand, some researchers doubt that CRP can be regarded 
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as a prognostic marker [36]. However, raised CRP 

concentrations have been demonstrated to be an 

indicator of a poorer prognosis for squamous cell 

carcinoma (SCC) in patients with esophageal cancer 

[37, 38]. 

 

CONCLUSION 

CRP is an acute phase protein and biomarker 

of infection. It is very useful in the diagnosis of 

infection as well as in the assessment of its response to 

antibiotic therapy. The duration of antibiotic usage, 

need for intensive care, and  length of hospital stay  

becomes more rationale if these measurements are 

incorporated in clinical decisions. CRP is a nonspecific 

marker of inflammation, and additional studies of 

specific cytokines that regulate acute-phase response 

are necessary to elucidate the mechanisms by which 

inflammation influences the risk of cancer. 

 

REFERENCES 

1. Ylyjoki, S., Suuronen, R., Somer, H. J., Meurman, 

J. H., & Lindquist, C. (2001). Differences between 

patients with or without the need for intensive care 

due to severe odontogenic infections. J Oral 

maxillofacial Surg, 59, 867 -872. 

2. Gabay, C., & Kushner, I. (1999). Acute-phase 

proteins and other systemic responses to 

inflammation. N Engl J Med, 340, 448-454. 

3. Lobo, S. M., Lobo, F. R., & Bota, D. P. (2003). C-

reactive protein levels correlate with mortality and 

organ failure in critically ill patients. Chest, 123, 

2043–2049. 

4.  Baidoshvili, A., Nijmeijer, R., Lagrand, W. K., 

Hack, C. E., & Niessen, H. W. (2002). Localisation 

of C-reactive protein in infracted tissue sites of 

multiple organs during sepsis. J Clin Pathol, 55, 

152–153. 

5. Sann, L., Bienvenu, F., Bienvenu, J., Bourgeois, J., 

& Bethenod, M. (1984). Evolution of serum 

prealbumin, C-reactive protein, and orosomucoid in 

neonates with bacterial infection. J Pediatr, 105, 

977–81.  

6.  Sabel, K. G., & Wadsworth, C. (1979). C-reactive 

protein (CRP) in early diagnosis of neonatal 

septicemia. Acta Paediatr Scand, 68, 825–31.  

7. Ugarte, H., Silva, E., Merca, D., De Mendonca, A., 

& Vincent, J. L. (1999). Procalcitonin used as a 

marker of infection in the intensive care unit. Crit 

Care Med, 27, 498-504. 

8. Povoa, P., Coelho, L., Almeida, E., Fernandes, A., 

Mealha, R., Moreira, P., & Sabino, H. (2005). C-

reactive protein as a marker of ventilator-associated 

pneumonia resolution – a pilot study. Eur Respir J, 

25, 804-812. 

9. Yentis, S. M., Soni, N., & Sheldon, J. (1995). C-

reactive protein as an indicator of resolution of 

sepsis in the intensive care unit. Intensive Care 

Med, 21, 602-605. 

10. Tillett, W. S., & Francis, T. (1930). Serological 

reactions in pneumonia with non-protein somatic 

fraction of pneumococcus. J Exp Med, 52-56, 1–

571. 

11. Pepys, M. B., & Baltz, M. L. (1983). Acute phase 

proteins with special reference to C-reactive protein 

and related proteins (pentaxins) and serum amyloid 

A protein. Adv. Immunol, 34, 141-212. 

12. Sarah de, F., & Nader, R. (2002). C-reactive 

protein and cardiovascular disease: a review of risk 

prediction and interventions. Clinica Chimica Acta, 

317, 1-15. 

13. Baumann, H., Richards, C., & Gauldie, J. (1987). 

Interaction among hepatocyte-stimulating factors, 

interleukin-1, and glucocorticoids for regulation of 

acute phase plasma proteins in human hepatoma 

(Hep G2)cells. J Immunol, 139, 4122– 4128. 

14. Campos, S. P., Wang, Y., Koj, A., & Baumann, H. 

(1994). Insulin cooperates with IL-1 in regulating 

expression of alpha1-acid glycoprotein gene in rat 

hepatoma cells. Cytokine, 6, 485–492. 

15. Pepys, M. B. (1981). C-reactive protein fifty years 

on. Lancet, I, 653-6 

16. Gewurz, H., Mold, C., Siegal, J., & Fiedel, B. 

(1982). C-reactive protein and the acute phase 

response. Adv Int Med, 27, 345-72. 

17. Kailash, P. (2003). C-Reactive Protein and 

Cardiovascular Diseases. International Journal of 

Angiology, 12, 1–12. 

18. Pankow, J. S., Folsom, A. R., Cushman, M., 

Borecki, I. B., Hopkins, P. N., Eckfeldt, J. H., & 

Tracy, R. P. (2001). Familial and genetic 

determinants of systemic markers of inflammation: 

the NHLBI family heart study. Atherosclerosis, 15, 

681- 689. 

19.  Lange, L. A. (2006). Association of 

polymorphisms in the CRP gene with circulating 

Creactive protein levels and cardiovascular events. 

JAMA, 296, 2703-2711. 

20. Pepys, M. B., & Hirschfield, G. M. (2003). C-

reactive protein: a critical update. J Clin Invest, 

111, 1805-1812.  

21.  Kuta, A. E., Baum, L. L. (1986). C-reactive 

protein is produced by a small number of normal 

human peripheral blood lymphocytes. J  Exp  

Med,164, 321–326. 

22.  Jialal, I., Devaraj, S., & Venugopal, S. K. (2004). 

C-reactive protein: risk marker or mediator in 

atherothrombosis? Hypertension, 44, 6–11. 

23. Hack, C. E., Wolbink, G. J., Schalkwijk, C., 

Speijer, H., Hermens, W. T., & van den Bosch, H. 

(1997). A role for secretory phospholipase A2 and 

C-reactive protein in the removal of injured cells.  

Immunol Today, 18, 111–115. 

24. Gershov, D., Kim, S., Brot, N., & Elkon, K. B. 

(2000). C-Reactive protein binds to apoptotic cells, 

protects the cells from assembly of the terminal 

complement components, and sustains an 

antiinflammatory innate immune response: 

implications for systemic autoimmunity. J. Exp. 

Med, 192, 1353–1364. 



 

 

Mohammed Imran et al.; Saudi J. Oral. Dent. Res.; Vol-2, Iss-4(Apr, 2017):93-97              

Available Online:  http://scholarsmepub.com/sjodr/                                                                                          97 
 

25. Chang, M. K., Binder, C. J., Torzewski, M., & 

Witztum, J. L. (2002). C-reactive protein binds to 

both oxidized LDL and apoptotic cells through 

recognition of a common ligand: 

Phosphorylcholine of oxidized phospholipids. Proc 

Natl Acad Sci U SA, 99, 13043–13048. 

26. Malavé, I., Vethencourt, M. A., Pirela, M., & 

Cordero, R. (1998). Serum levels of thyroxine 

binding prealbumin, C-reactive protein and IL-6 in 

protein-energy undernourished children and normal 

controls without or with associated clinical 

infections. J Trop Pediatr, 44, 256–62.  

27. Pinilla, J. C., Hayes, P., Laverty, W., Arnold, C., & 

Laxdal, V. (1998). The C-reactive protein to 

prealbumin ratio correlates with the severity of 

multiple organ dysfunction. Surgery, 124, 799–

805.  

28. Povoa, P., Coelho, L., Almeida, E., Fernandes, A., 

Mealha, R., Moreira, P., & Sabino, H. (2005). C-

reactive protein as a marker of infection in 

critically ill patients. Clin Microbiol Infect, 11, 

101–108. 

29. Franz, A. R., Steinbach, G., & Korn, M. (1999). 

Reduction of unnecessary antibiotic therapy in 

newborn infants using interleukin - 8 and C - 

reactive protein as markers of bacterial infection. 

Pediatrics, 104, 447-53. 

30. Pourcyrous, M., Bada, H. S., & Kornes, S. B. 

(1993). Significance of serial C-reactive protein 

responses in neonatal infection and other disorders. 

Pediatrics, 92,  431-435. 

31. Sharma, A., Giraddi, G., Krishnan, G., & Shahi, A. 

K. (2014). Efficacy of Serum Prealbumin and CRP 

Levels as Monitoring Tools for Patients with 

Fascial Space Infections of Odontogenic Origin: A 

Clinicobiochemical Study. J. Maxillofac. Oral 

Surg, 13(1), 1–9. 

32. Khandavilli, S. D., Ceallaigh, P. O., Lloyd, C. J., & 

Whitaker, R. (2009). Serum C-reactive protein as a 

prognostic indicator in patients with oral squamous 

cell carcinoma. Oral Oncol, 45(10), 912-4. 

33.  Kruse, J. (2010). C-reactive protein levels: a 

prognostic marker for patients with head and neck 

cancer?. Head & Neck Oncology, 2, 21. 

34.  Erlinger, T. P., Muntner, P., & Helzlsouer, K. J. 

(2004). WBC count and the risk of cancer mortality 

in a national sample of U.S. adults: results from the 

Second National Health and Nutrition Examination 

Survey mortality study. Cancer Epidemiol 

Biomarkers Prev, 13, 1052-1056. 

35. Gunter, M. J., Stolzenberg-Solomon, R., Cross, A. 

J, Leitzmann, M. F., Weinstein, S., Wood, R. J., 

Virtamo, J., Taylor, P. R., Albanes, D., & Sinha, R. 

(2006). A prospective study of serum C-reactive 

protein and colorectal cancer risk in men. Cancer 

Res 2006, 66:2483-2487. 

36. Zhang, S. M., Buring, J. E., Lee, I. M., Cook, N. 

R., & Ridker, P. M. (2005). C-reactive protein 

levels are not associated with increased risk for 

colorectal cancer in women. Ann Intern Med, 142, 

425-432. 

37. Gockel, I., Dirksen, K., Messow, C. M., & 

Junginger, T. (2006). Significance of preoperative 

C-reactive protein as a parameter of the 

perioperative course and longterm prognosis in 

squamous cell carcinoma and adenocarcinoma of 

the oesophagus. World J Gastroenterol, 12, 3746-

3750.  

38.  Nozoe, T., Saeki, H., Ohga, T., & Sugimachi, K. 

(2002). Clinicopathological features of early 

esophageal squamous cell carcinoma with 

subsequent recurrence. Dis Esophagus, 15, 145-

148. 


