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Abstract: Asthma is a clinical condition characterized by inflammation of the airways and C-reactive protein is 

a marker for inflammation, infection, tissue damage and host defence mechanism by complement pathway. 

Impaired respiratory functions are associated with disturbance in immune response in the lung. This immune 

response is characterized by the secretion of some inflammatory cytokines such as C-reactive protein and IL-6. 

The case-control study was conducted in the department of Biochemistry, People’s College of Medical Science 

& Research Centre Bhopal (M.P.). Total 200 subjects were selected for the study. The level of hs-CRP was 

measured using the nephelometric method. The mean value of serum high sensitive C-reactive protein was 

4.74±2.24 in asthmatic cases and 2.53±1.31 in control group and p-value is ≤0.0001 which shows that serum 

hs-CRP was highly significant in asthmatic cases in comparison to the control group. It has been shown that 

serum level of hs-CRP in asthmatic patients were elevated compared with healthy controls and statistically 

highly significant difference was found. The overall finding shows that the High sensitive C-reactive protein is a 

marker for inflammation in asthma.  
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I. Introduction 
 Asthma is a clinical condition characterized by inflammation of the airways and C-reactive protein is a 

marker for inflammation, infection, tissue damage and host defence mechanism by complement pathway [1]. 

Infiltrations of the airway walls by mast cells, T-lymphocytes and eosinophils are involved in the inflammatory 

process [2, 3]. Impaired respiratory functions are associated with disturbance in immune response in the lung. 

This immune response is characterized by the secretion of some inflammatory cytokines such as C-reactive 

protein and IL-6 [4]. 

 Assessment of serum hs-CRP levels has suggested the involvement of low-grade systemic 

inflammation in several disorders such as cardiovascular disease and diabetes mellitus [5, 6, 7, 8]. First it was 

separated by the serum of patient with acute inflammation. The C-reactive protein is precipitated by the somatic 

C-polysaccharide antigen of streptococcus pneumonia [9]. 

 

II. Materials And Methods 
 The case-control study was conducted in the department of Biochemistry, People’s College of Medical 

Science & Research Centre Bhopal (M.P.). Total 200 subjects were selected for the study in which 100 

asthmatic patients and 100 healthy subjects. The asthma diagnosis was established according to the Global 

Initiative for Asthma (GINA) guidelines. This study was approved by the institutional ethics committee and 

informed consent was obtained from all subjects. 

 The inclusion criteria was patients having physician diagnosed asthma; patients who were not treated 

with any asthma therapy prior to the study; patients who were not on anti-histaminic, short and long-acting beta 

agonists; patients without any other lung disorder that could cause systemic inflammation other than asthma. 

The exclusion criteria had patients with upper or lower respiratory tract infection, trauma, collagen vascular 

disease, malignancy, smokers, alcoholics, pregnancy and lactation. 

 The blood samples were collected and stored at -20˚C after serum separation. The level of hs-CRP was 

measured using the nephelometric method. 

 Data were tabulated in Microsoft excel and perform analysis which is expressed as mean±SD. The 

statistical significance of differences between the means in the two groups was evaluated by using an unpaired 

T-test. p-value of <0.001 and p<0.05 considered highly significant and significant respectively.  
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III. Results 
 Of the 200 subjects, 67 were males and 133 were females. Results are shown in terms of mean±SD, p-

value and 95% confidence interval (Table1). The mean value of serum high sensitive C-reactive protein was 

4.74±2.24 in asthmatic cases and 2.53±1.31 in control group and p-value is ≤0.0001 which shows that serum hs-

CRP was highly significant in asthmatic cases in comparison to the control group.   

 
 Asthmatic cases (n=100) 

Mean±SD 

Control Group (n=100) 

Mean±SD 

P-Value CI 95% 

Sex (M/F) 31/69 36/64   

Age (years) 46.57±15.81 41.23±16.41 0.02 0.85 9.83 

hs-CRP 4.74±2.24 2.53±1.31 ≤0.0001 1.71 2.73 

 

Table I. Characteristics of the study subjects 

 
Figure I: Compare hs-CRP level between asthmatic cases & Control group 

 

IV. Discussion 
 It has been shown that serum level of hs-CRP in asthmatic patients were elevated compared with 

healthy controls and statistically highly significant difference was found. Several studies have suggested that 

systemic inflammation and local inflammation occur in asthmatic patients and CRP is a sensitive marker for 

inflammation [6, 10-16]. In recent years, researchers use serum hs-CRP level for measuring systemic 

inflammation in asthma [17, 18]. 

 Here some researches shows the importance of using hs-CRP marker for inflammation in asthma, Kony 

et al, in the population based study has shown associations of increased levels of serum hs-CRP with a high 

frequency of airway hyper-responsiveness and low forced expiratory volume in 1 second (FEV1) [19]. They 

found that systemic inflammation can be associated with respiratory impairment [19]. Savykoski et al. explained 

that serum hs-CRP levels were significantly higher in patients with mild to moderate asthma than in healthy 

controls [20]. Olafsdottir et al. found that raised serum levels of hs-CRP are associated with respiratory 

symptoms in asthmatic patiens [21]. Takemura et al. demonstrate that in patients with steroid native asthma, 

serum level of hs-CRP were increased compared with healthy volunteers and correlated negatively with indices 

of pulmonary function and positively with number of sputum eosinophils [17]. Shaaban et al. in a population 

based study reported that increases in serum CRP concentration over time are associated with a significant 

decline in pulmonary function, consistent with the hypothesis that low-grade systemic inflammation is 

associated with pulmonary impairment [22].   

 There are so many factors which can affect the serum level of hs-CRP in asthmatic patients. It is a 

strong predictor of cardiovascular events such as myocardial infarction, ischaemic stroke and peripheral 

vascular diseases [23, 24]. Along with CVD, hs-CRP level increases in diabetes mellitus, smoking and obesity 

which may be due to adipocyte-derived interleukin-6 [23, 25, 26, 27]. Aging also increases serum hs-CRP [27]. 

The exact function of CRP in humans is unclear. It involves in inflammatory as well as innate immunity 

processes. It binds with variety of ligands such as damaged cell membrane, apoptotic cells, fibronectin etc with 

the highest affinity for phosphocholine residues and activates the classical component pathway and also 

regulates the alternative complement pathway [15, 28-30].  
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V. Conclusion 
 The overall finding shows that the High sensitive C-reactive protein is a marker for inflammation in 

asthma which shows the airway obstruction and provide diagnostic tool for monitoring the inflammation in 

asthmatic patients. 

 

References 
[1]. Ramesh Chandra Sahoo, Preetam Rajgopal Acharya, T. H. Noushad, R. Anand, Vishak K. Acharya and Kausalya R. Sahu. A study 

of high-sensitive C-Reactive protein in bronchial asthma. The Indian Journal of Chest Diseases & Allied Sciences 2009; 51:213-

216. 
[2]. Sugita M, Kuribayashi K, Nakagomi T, Miyata S, Matsuyama T, Kitada O. Allergic bronchial asthma: airway inflammation and 

hyper-responsiveness. Intern Med 2003; 42: 636-43. 

[3]. Postma DS, Kerstjens HA. Characteristics of airway hyperresponsiveness in asthma and chronic obstructive pulmonary disease. Am 
J Respir Crit Care Med 1998; 158: S187-92.  

[4]. Georas SN, Guo J, De Fanis U, Casolaro V. 2005. T-helper cell type-2 regulation in allergic disease. European Respiratory Journal 

26(6), 1119-1137. 
[5]. Tracy RP. Inflammation in cardiovascular disease: cart, horse, or both? Circulation 1998; 97: 2000-2002. 

[6]. Rifai N, Tracy RP, Ridker PM. Clinical efficacy of an automated high-sensitivity C-reactive protein assay. Clin Chem 1999; 45: 

2136-2141. 
[7]. Roberts WL, Sedrick R, Moulton L, Spencer A, Rifai N. Evaluation of four automated high-sensitivity C-reactive protein methods: 

implications for clinical and epidemiological applications. Clinc Chem 2000; 46: 461-468. 

[8]. Roberts WL, Moulton L, Law TC et al. Evaluation of nine automated high sensitivity C-reactive protein methods: implications for 
clinical and epidemiological applications. Clin Chem 2001; 47: 418-425. 

[9]. Pepys MB and Batz ML. Acute phase protein with special reference to C-reactive protein and related proteins (pentaxins) and 

serum amyloid A protein. Adv Immunol. 1983; 34: 141-212. 
[10]. Busse WW, Lemanske RF Jr. Asthma. N Engl J Med 2001; 344: 350-62. 

[11]. Buyukozturk S, Gelincik AA, Genc S, Kocak H, Oneriyidogan Y, Erden S, et al. Acute phase reaction in allergic airway disease. 

Tohoku J Exp Med 2004; 204: 209-13. 
[12]. Jousilahti P, Salomaa V, Hakala K, Rasi V, Vahtera E, Palosuo T. The association of sensitive systemic inflammation markers with 

bronchial asthma. Ann Allergy asthma Immunol 2002; 89: 382-5. 

[13]. Tall AR. C-reactive protein reassessed. N Engl J Med 2004; 350: 1450-2. 

[14]. Pradhan AD, Manson JE, Rifai N, Buring JE, Ridker PM. C-reactive protein, interleukin 6, and risk of developing type 2 diabetes 

mellitus. JAMA 2001; 286: 327-34. 

[15]. Bard RL, Clarke N, Rubenfire M, Eagle K, Brook RD. P-594: cardiovascular risk stratification obtained by Framingham risk score 
and C-reactive protein measurement. Am J Hypertens 2005; 18:224A 

[16]. Zietkowski Z, Tomasiak-Lozowska MM, Skiepko R, Mroczko B, Szmitkowski M, Bodzenta-Lukaszyk A. High-sensitivity C-
reactive protein in the exhaled breath condensate and serum in stable and unstable asthma. Respir Med 2009; 103: 379-385. 

[17]. Takemura M, Matsumoto H, Niimi A, Ueda T, Matsuoka H, Yamaguchi M et al. High-sensitivity C-reactive protein in asthma. Eur 

Respir J 2006; 27 (5): 908-12. 
[18]. Fujita M, Ueki S, Ito W, Chiba T, Takeda M, Saito N et al. C-reactive protein levels in the serum of asthmatic patients. Ann Allergy 

Asthma Immunol 2007; 99 (1): 48-53. 

[19]. Kony S, Zureik M, Driss F, Neukirch C, LLeynaert B, Neukirch F. Association of hyperresponsiveness and lung function with C-
reactive protein (CRP): a population based study. Thorax 2004; 59 (10): 892-6. 

[20]. Savykoski T, Harju T, Paldanius M, Kuitunen H, Bloigu A, Wahlstrom E, et al. Chlamydia pneumonia infection and inflammation 

in adults with asthma. Respiration 2004; 71 (2): 120-5. 
[21]. Olafsdottir IS, Gislason T, Thjodleifsson B, Olafsson I, Gislason D, Jogi R et al. C-reactive protein levels are increased in non-

allergic but not allergic asthma: a multicentre epidemiological study. Thorax 2005; 60 (6): 451-4. 

[22]. Shaaban R, Kony S, Driss F, Leynaert B, Soussan D, Pin I et al. Change in C-reactive protein levels and FEV1 decline: a 

longitudinal population based study. Respir Med 2006; 100 (12): 2112-20. 

[23]. Yudkin JS, Stehouwer CD, Emeis JJ, Coppack SW. C-reactive protein in healthy subjects: association with obesity, insulin 

resistance and endothelial dysfunction: a potential role for cytokines originating from adipose tissue? Arterioscler Thromb Vasc 
Biol 1999; 19: 972-8. 

[24]. Nakamura H, Yamashita T. Predictive value of cardiovascular events by high sensitivity CRP. Nihon Rinsho 2002; 60: 916-21. 

[25]. Ford ES. Asthma, body mass index and C-reactive protein among US adults. J Asthma 2003; 40 (7): 733-9. 
[26]. Visser M, Bouter LM, McQuillan GM, Wener MH, Harris TB. Elevated C-reactive protein levels in overweight and obese adults. 

JAMA 1999; 282 (22): 2131-5. 

[27]. Ridker PM. High-sensitivity C-reactive protein: potential adjunct for global risk assessment in the primary prevention of 
cardiovascular disease. Circulation 2001 3; 103: 1813-8. 

[28]. Calabro P, Golia E, Yeh ET. CRP and the risk of atherosclerosis events. Semin Immunopathol 2009; 31: 79-94. 

[29]. Diehl EE, Haines GK 3rd, Radosevich JA, Potempa LA. Immunhistochemical localization of modified C-reactive protein antigen in 
normal vascular tissue. Am J Med Sci 2000; 319: 79-83. 

[30]. Biro A, Rovo Z, Papp D, Cervenak L, Varga L, Fust G et al. Studies on the interactions between C-reactive protein and complement 

proteins. Immunology 2007; 121: 40-50. 

Pallavi Mishra. " Role of high sensitive C–reactive protein in asthma." IOSR Journal of Biotechnology 

and Biochemistry (IOSR-JBB) 5.1 (2019): 07-09. 

IOSR Journal of Biotechnology and Biochemistry (IOSR-JBB) is UGC approved Journal with Sl. No. 

4033, Journal no. 44202. 


