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cause of morbidity and increasing mortality in developing and 
developed countries.[2]

C-reactive protein (CRP) is extensively evaluated in  
clinical situations. Its levels are increased in the presence of 
localized bacterial and viral infections and in chronic inflam-
matory conditions.[3]

There is a significant difference in the mean serum CRP 
levels between patients with COPD and healthy subjects, as 
serum CRP concentration was higher in patients with COPD.[4]  
CRP levels are raised in patients with moderate to severe  
COPD.[5] There is an excellent correlation of circulating CRP 
concentrations with the severity, extent, and progression of 
many different pathologies, and the prognostic significance 
of these associations are consistent with serum CRP levels 
not only just being a marker of disease but also contributing 
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Introduction

According to the WHO, chronic obstructive pulmonary  
disease (COPD) is a lung disease characterized by the chronic  
obstruction of lung airflow that interferes with the normal 
breathing and is not fully reversible.[1] COPD is a leading 



International Journal of Medical Science and Public Health | 2015 | Vol 4 | Issue 11

Baburao et al.: Serum CRP levels in different stages of COPD

1533

to pathogenesis.[6] It is known as a predictive factor for the 
course of COPD.[4]

This study was an attempt to estimate serum CRP levels 
in patients with COPD and compared those with the serum 
CRP levels in controls and in different stages of COPD.

Materials and Methods

This study was carried out in the Department of Physiology,  
in collaboration with Department of Biochemistry between 
September 2009 to November 2011 at Government Medical 
College, Aurangabad, Maharashtra, India. The study pro-
tocol was approved by the Institutional Ethical Committee. 
Before enrollment in the study, informed written consent was  
obtained from each subject.

All the subjects aged between 20 and 70 years were  
selected from the outpatient department and from the admit-
ted patients of the institution and divided in two groups, each 
of 100 subjects. Group one consisted of normal individuals 
without signs and symptoms of COPD, who were taken as 
control. Group two consisted of patients with COPD. Venous 
blood samples from the subjects were collected in a plane 
bulb, and the serum separated after clotting was tested for 
CRP levels. “CRP-ultra sensitive” kit from “SPINREACT”  
company was used for the purpose.

Pulmonary function test machine in the Department of 
Physiology to determine pulmonary function tests (PFTs) and 
semi-auto analyzer in the Department of Biochemistry to eval-
uate serum CRP levels were used. PFT was done to rule out 
COPD in control subjects and for confirming the diagnosis in 
patients with COPD.

On the basis of PFT, patients with COPD were classified 
into four stages using standards mentioned in global initiative 
for chronic obstructive lung disease (GOLD) criteria.[7]

Two consecutive sputum samples were tested before 
PFTs to rule out tuberculosis.

All the calculations and statistics were done using Micro-
soft Excel 2007, and all the statistics were compared by using 
“Graph Pad Prism 5 software,” version 5.01. A P value of less 
than 0.05 (P < 0.05) was considered to be statistically signifi-
cant. A P value of less than 0.01 (P < 0.01) was considered to 
be statistically highly significant.

For each parameter, the mean value and standard  
deviation were calculated. Postbronchodilator FEV1, forced 
vital capacity (FVC), FEV1/FVC, and predicted FEV1% were 
calculated for staging of patients with COPD. CRP levels in 
control and all four stages of COPD were compared using 
one-way analysis of variance (ANOVA) test.

Result

In this study, values of CRP in patients with COPD and 
healthy control subjects were estimated and compared.

The observations and results of the study were tabulated. 
The demographic data (age, height, weight, and body mass 

index) of all the subjects in each study group were obtained 
[Table 1]. When the values of mean serum CRP levels in  
control subjects were compared with those of total patients 
with COPD using “unpaired t-test,” it showed statistically highly  
significant difference with P < 0.001 [Table 2]. The mean serum 
CRP values in control and in different stages of COPD patients 
are shown in Table 3. Comparison between mean serum CRP 
levels in different stages of COPD is shown in Table 4.

There was no significant difference between mean CRP 
levels in stages I and II and that of between stages II and III. 
A highly significant difference between mean CRP levels in 
stages III and IV was observed. A highly significant difference 
between mean CRP levels in control and all stages of COPD 
individually was observed. 

A highly significant difference was observed between the 
mean CRP levels when each stage was compared with other 
remaining stages, except between stages I and II and stages 
II andIII as mentioned earlier. 

Correlation test was applied, and Pearson’s correlation 
coefficient was calculated between serum CRP levels and 
predicted FEV1% showing negative correlation with a value of 
-0.564 (between 0 and -1) [Table 5, Figure 1].

Discussion

In this study, it was observed that serum CRP levels in 
control group were 0.8872 ± 0.47 mg/L. The mean serum 
CRP levels in patients with COPD was 3.8536 ± 1.5 mg/L. 
This study showed that there was a significant difference in 
mean serum CRP level between patients with COPD and 
healthy subjects, as the mean serum CRP levels were higher  
in patients with COPD and the difference was statistically 
highly significant [Table 2].

Similar findings were noted in the studies done by  
Halvani et al.,[4] who in their study noted that CRP level in 
COPD was 52.49 ng/mL in comparison with control 28.51 
ng/mL (P = 0.01). Moreover, Pinto-Plata et al.[5] in their study 
showed that serum CRP levels were significantly higher in  
patients with COPD [5.03 (1.51) mg/L] than in controls (adjusted  
odds ratio 9.51; 95% confidence interval: 2.97 to 30.45). 

Table 1: The demographic data of the two study groups
Parameter  
(mean ± SD) Control COPD patients

Age (years) 51.86 ± 10.83 56.67 ± 10.99
Weight (kg) 59.58 ± 9.63 55.58 ± 11.95
Height (m) 1.62 ± 0.07 1.58 ± 0.07
BMI 22.8 ± 3.98 22.90 ± 4.33

SD, Standard deviation.

Table 2: Mean serum CRP levels in control and total COPD patients
Parameter Control COPD  

patients
P

Serum CRP (mg/L) 
(mean ± SD)

0.8872 ± 0.47 3.8536 ± 1.5 <0.001
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Dahl et al.[8] in their study showed that baseline serum levels 
of CRP were higher in individuals who subsequently had a 
COPD outcome than in those who did not.

Correlation test was applied and Pearson’s correlation  
coefficient was calculated between serum CRP levels and 
predicted FEV1% showing negative correlation with a value of 
-0.564 (between 0 and -1). This shows that, as the severity of 

disease increases, serum CRP levels increases significantly 
[Table 5, Figure 1]. 

Our findings are in agreement with the study done by Wu 
et al.,[9] who reported that FEV1 changes in COPD patients 
and serum CRP concentration was negatively correlated  
(r = -0.610 and P < 0. 001). Our finding also matches with 
those of study done by Amer et al.,[10] who showed that there 
was a positive significant correlation between the levels of  
serum CRP and stages of COPD according to FEV1 and 
those of Broekhuizen et al.,[11] who showed that CRP was 
moderately inversely correlated with postbronchodilator FEV1 
(r =  −0.22, P  =  0.026).

In this study, there was increase in CRP levels with  
the increase in severity of the disease in different stages  
(P < 0.001) [Table 3]. Similar findings were noted in the studies  
done by Samy et al.,[12] who reported that serum CRP level 
was increased in COPD stages II, III, and IV, and this increase 
was significant when compared with controls, while, in stage 
I, there was no significant increase in CRP compared with 
controls. Moreover, de Torres et al.[13] showed that serum CRP 
level was significantly increased with increasing severity of 
the disease.

In our study, there was a significant difference between 
the severity of dyspnea (FEV1% predicted) and the level 
of CRP (P = 0.001). As the severity of dyspnea increased 
by progression of COPD, we assume that there is a direct  
relationship between the severity of dyspnoea and increased 
serum CRP level. Similar finding was shown in study done by 
Shaaban et al.[14] who showed that FEV1 as a percentage of 
predicted values was negatively associated with serum CRP 
concentration (P = 0.002). Moreover, similar findings were 
found in study done by Aksu et al.[15] (r = -0.318, P < 0.002).

Conclusion

This study suggests that CRP is a good candidate as a 
predictor for rapid decline of FEV1 in COPD, although a larger  
size study with longer-term observation is needed to confirm 
this result, as biomarkers represent attractive options but 
are far from implementation in COPD. It is likely that, in the  
future, biomarkers shall be required to aid in determining those  
patients who will benefit from a given drug therapy to improve 
risk and/or cost benefit, especially, because it is becoming 
more widely considered in COPD. Because CRP is a systemic  
inflammatory marker and systemic inflammation is one  
of the major factors in development of extrapulmonary  
complications, we hope this marker can be applied for  
follow-up of patients, evaluation of treatment methods, and 
their efficacy.

Table 3: Mean serum CRP levels in control and different stages of COPD patients

Parameter Control
Stages of COPD

Stage I Stage II Stage III Stage IV

Serum CRP (mg/L) (mean ± SD) 0.8872 ± 0.47 2.735 ± 0.78 3.0855 ± 0.86 3.6558 ± 1.03 5.1361 ± 1.75

Table 4: Multiple comparisons between different groups and mean  
CRP levels

S.no. Comparison P Significance
1 C–S (I) <0.001 HS
2 C–S (II) <0.001 HS
3 C–S (III) <0.001 HS
4 C–S (IV) <0.001 HS
5 S (I)–S (II) >0.001 NS
6 S (I)–S (III) <0.001 HS
7 S (I)–S (IV) <0.001 HS
8 S (II)–S (III) >0.001 NS
9 S (II)–S (IV) <0.001 HS
10 S (III)–S (IV) <0.001 HS

C, control; S, stage; NS, not significant; HS, highly significant.

Table 5: Correlation of serum CRP levels and predicted FEV1% in  
COPD patients

Serum CRP levels 
(mg/L)

Predicted FEV1% Correlation  
coefficient

3.85 ± 1.5 45.34 ± 19.23 -0.564

Figure 1: Scattered diagram showing negative correlation 
between serum CRP levels and predicted FEV1%.



International Journal of Medical Science and Public Health | 2015 | Vol 4 | Issue 11

Baburao et al.: Serum CRP levels in different stages of COPD

1535

References

1.  Chronic respiratory diseases. COPD: Definition. Available at: 
http://www.who.int/respiratory/copd/definition/en/index.html (last 
accessed on January 15, 2010).

2.  Anto JM, Vermeire P, Vestbo J, Sunyer J. Epidemiology of chronic  
obstructive pulmonary disease. Eur Respir J 2001;17(5):982–94.

3.  Lacoma A, Prat C, Andreo F, Dominguez J. Biomarkers in the 
management of COPD. Eur Respir Rev 2009;18(112):96–104.

4.  Halvani A, Nadooshan HH, Shoraki FK, Nasiriani K. Serum  
C-reactive protein level in COPD patients and normal population. 
Tanaffos 2007;6(2):51–5.

5.  Pinto-Plata VM, Mullerova H, Toso JF, Feudjo-Tepie M, Soriano 
JB, Vessey RS, et al. C-reactive protein in patients with COPD, 
control smokers and non-smokers. Thorax 2006;61(1):23–8.

6.  Pepys MB, Hirschfield GM. C-reactive protein: A critical update. 
J Clin Invest 2003;111(12):1805–12.

7.  Global Initiative for Chronic Obstructive Lung Disease. Global  
Strategy for the Diagnosis, Management, and Prevention of 
Chronic Obstructive Pulmonary Disease Germany: GOLD,  
updated 2008.

8.  Dahl M, Vestbo J, Lange P, Bojesen SE, Tybjærg-Hansen A,  
Nordestgaard BG. C-reactive protein as a predictor of prognosis 
in chronic obstructive pulmonary disease. Am J Respir Crit Care 
Med 2006;19:250–5.

9.  Wu L, Chau J, Young RP, Pokorny V, Mills GD, Hopkins R, et al.  
Transforming growth factor-beta1 genotype and susceptibility 
to chronic obstructive pulmonary disease. Thorax 2004;59(2): 
126–9.

10.  Amer MS, Wahba HM, Ashmawi SS, Mabrouk RR, Sharaf  
Eldeen AA, Hamza SA. Proinflammatory cytokines in Egyptian 
elderly with chronic obstructive pulmonary disease. Lung India 
2010;27(4):225–9.

11.  Broekhuizen R, Wouters EF, Creutzberg EC, Schols AM. 
Raised CRP levels mark metabolic and functional impairment in  
advanced COPD. Thorax 2006;61:17–22.

12.  Samy N, El-Maksoud A, Khayyal AE, Imam A. Clinical utility of 
biomarkers as predictors of lung function in chronic obstructive 
pulmonary disease. N YSci J 2010;6(3):25–32.

13.  de Torres JP, Cordoba-Lanus E, Lopez-Aguilar C, de Fuentes 
MM, de Garcini MA, Aguirre-Jaime A, et al. C-reactive protein 
levels and clinically important predictive outcomes in stable 
COPD patients. Eur Respir J 2006;27:902–7.

14.  Shaaban R, Kony S, Driss F, Leynaert B, Soussan D, Pin I, et al.  
Change in C reactive protein and FEV1 decline: A longitudinal 
population-based study. Respir Med 2006;100(12):2112–20.

15.  Aksu F, Çapan N, Aksu K, Ofluoğlu R , Canbakan S, Yavuz B, et al.  
C-reactive protein levels are raised in stable chronic obstructive 
pulmonary disease patients independent of smoking behavior 
and biomass exposure. J Thorac Dis 2013;5(4):414–21.

How to cite this article: Baburao CS, Bhausaheb NA, Chaudhary S.  
Comparison of serum CRP levels in healthy controls and different 
stages of COPD. Int J Med Sci Public Health 2015;4:1532-1535
Source of Support: Nil, Conflict of Interest: None declared.


