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Abstract
Chronic obstructive pulmonary disease (COPD) is a major worldwide health problem 

which leads to expiratory air-flow limitation which is often slowly progressive over the 
years. C-Reactive Protein (CRP) usually elevated in patients with COPD and used as a 
marker for inflammation. 
Objectives: The objective of the study to see whether CRP correlated with the severity 
of COPD in the form of lung function test.
Method: This is a retrospective study, from patients with COPD followed up in a tertiary 
hospital between Jun 2011 to Dec 1016 who have both CRP measurement and spirometry 
in same period. 
Result: Total number of patient were 159 (84.2% male), mean age was 66 years, most of 
the patients presented with dyspnea (>73%) followed by cough (>58%) and about 
quarter of the patient with wheezing. Based on Global Initiative for Obstructive Lung 
disease(GOLD) classification; most of the patient belong to GOLD II (51.5%), then GOLD 
III (27%), then GOLD I (13.3) and only 8.2 belong to GOLD IV. Majority of our patients 
(73%) had raised CRP level (> 5 mg/L), our study showed no significant difference 
between CRP and GOLD stages but there is a linear negative correlation between FEV1% 
and CRP level and we found each unit increase of CRP level, there will be decrease of 
FEV1 by 0.001. This finding is novel as it hasn’t been documented elsewhere. 
Conclusion: our study shows that there is a linear negative correlation between FEV1% 
and CRP level in stable COPD patients. 
Keywords: Retrospective study; Spirometry; Obstructive airway disease; Chronic Obstructive 
Pulmonary Disease (COPD); C-Reactive Protein (CRP); Global Initiative for Obstructive 
Lung disease.

Introduction
Chronic obstructive pulmonary disease (COPD) is a major health issue worldwide; COPD 

is a slowly progressive disease over years due to expiratory airflow limitation [1], [2]. The 
expiratory airflow limitation is generally progressive; though it’s variable from one patient to 
another; and in most of the cases it is associated with exaggerated inflammatory response 
of the airways to different particles and gases [1]. The circulating serum level of the 
inflammatory marker C reactive protein (CRP) are usually elevated in patients with stable 
COPD however C-reactive protein (CRP) is often used as a clinical marker of acute systemic 
inflammation such as acute exacerbation of COPD [3]. CRP measurements may provide a 
prognostic indicator which could give better prediction than the traditional parameters to 
assess mild to moderate stable COPD, and hence the measurement of CRP may help to 
detect more accurately the patients at high risk of mortality or morbidity [3]. Morrten Dahl 
and his colleagues found CRP serum level is a strong and independent predictor of future 
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COPD outcomes in patients with chronic obstructive airway 
disease [4]. Funda Aksu found similar result that CRP correlate 
well with COPD severity and also he found elevated CRP 
correlated with COPD and concomitant systemic hypertension 
and pulmonary hypertension and this association independent 
of ever-smoking [5]. However, Silva in case control study found 
serum CRP in COPD has no significant difference when compared 
with control group [6]. Torres reported in 218 stable moderate to 
severe COPD patients the level of CRP level was not associated 
with survival compared with other prognostic clinical tools such 
as the BODE index, modified Medical Research Council scale, 
6-min walk distance and percentage of predicted FEV1 [7]. 
Zhang in meta-analysis found Patients with COPD had higher 
serum CRP concentrations than healthy controls in addition, 
patients with severe COPD had higher serum CRP concentrations 
than those with moderate COPD but there was no significant 
difference in serum CRP concentration between patients with 
mild and moderate COPD [8].

Objective
The objective of our study to assess the level of C Reactive 

Protein (CRP) and whether it correlate to the severity of COPD 
among GOLD classes based on spirometry. 

Methods
Study population

This is a retrospective study of patients diagnosed with 
chronic obstructive pulmonary diseases (COPD) based on 
physician diagnosis at Royal hospital; largest tertiary hospital 
in Muscat belong to Ministry of Health (MOH), the data was 
retrieved from Al Shifa (electronic system). The diagnosis of 
COPD was based on history (symptoms; cough, shortness of 
breath and or wheezing) and confirmed with spirometry 
based on GOLD guideline (FEV1/FVC less than 70%) [9]. The 
patients belong to different GOLD classes (I-IV), we selected 
patients with diagnosis of COPD and have both investigations 
done; Spirometry and C- Reactive Protein (CRP) we excluded 
all patient with Asthma or Asthma and COPD overlap 
syndrome and patients with Bronchiectasis. After all, 159 
patients had been followed up as an out-patients at Royal 
hospital between period of Jun 2011 and Dec 1016.

The study approved by Royal Hospital ethics committee.

Estimation of CRP
The serum CRP levels was estimated at Royal Hospital 

laboratory with, the values were considered normal if less 
than 5 mg/l and abnormal if values were 5mg/L and above, 
the blood sample obtained when patients has no symptoms 
suggest acute exacerbation; however there are few patients 
the blood sample obtained for CRP at the end of recovery of 
acute exacerbation.

Spirometry evaluation
Spirometry was also done at Royal hospital in the lung 

function laboratory with ATS specifications, the test was selected 
close proximity in the timing of CRP measurement as most of the 
patients had spirometry in different hospital visits, the selected 

spirometric values coincide with CRP measurement is not post-
bronchodilator test as in all patient these are a follow up 
spirometry and not spirometry in the first visit.

Statistical Analysis
Results are presented as number, percent, mean and 

standard deviation in the form of tables and figures. The 
continuous data was analyzed by One-Way ANOVA. Relationship 
between CRP and GOLD stages was analyzed by correlation 
analysis and linear regression after Log10 transformation.

Result
Total number of patients was 159 out of which 84.2% 

were male, the mean age + standard deviation 66.2 + 9.7 
years, GOLD classification; most of the patient belong to 
GOLD II (51.5%), followed by GOLD III (27%), followed by 
GOLD I (13.3) and only 8.2 belong to GOLD IV. Most of the 
patient presented with shortness of breath (73.5%) followed 
by cough (58.4%) and about one quarter of the patient 
presented with wheezing; table 1. The characteristics of 
female patients are similar to male patients in our population 
in the form of age, symptoms and also the level of C- reactive 
protein level, however, this comparison is difficult to make as 
the number of female patients in our study was less than 16% 
of the patients.

CRP measurement showed as follow; 73% of the patients 
has CRP>5 mg/l and the rest of the patients <5 mg/l; the 
median value of CRP was 10.7 mg/l, CRP values based on 
GOLD classification as follow; GOLD I 62% of patients had 
CRP>5 mg/l and rest of the patient their CRP<5mg/l, GOLD II 
74.4%of patients had CRP>5 mg/l and rest of the patient their 
CRP<5mg/l, GOLD III 74.5% of patients had CRP>5 mg/l and 
rest of the patients their CRP<5mg/l and GOLD IV 77% of the 
patients had CRP>5 mg/l and rest of the patients their 
CRP<5mg/l as shown figure 1. Since the distribution of CRP 
was highly right skewed, therefore a Log10 transformation 
was applied to make the data normal. Thereafter One-Way 
ANOVA was done, keeping the GOLD classification as the 
explanatory variable and the Log10 (CRP mg/L) as the 
dependent outcome variable. The results yielded an 
insignificant P-value of 0.226. However, the bar graph (see 
figure 2) clearly shows that there appears to be a positive 
correlation between severity of GOLD and CRP mg/L. The 
reason for the insignificant P-value could be the low sample 
size of 13 in the GOLD IV category. 

FEV1% was spread as bell shaped distribution as shown in 
figure 3 with mean + standard deviation= 56 + 19.5%. A 
correlation analysis was conducted to examine the correlation 
between FEV1% and CRP level, the FEV1% being the 
dependent variable. The correlation coefficient was found to 
be –0.162, which shows a weak negative correlation. However, 
the linear model was found to be statistically significant, F 
(1,157) = 4.224, P-value= 0.042. The linear regression equation 
turns out to be: FEV1% = 0.577- 0.001 x CRP. The model 
predicts that that for a unit increase in the CRP level, there will 
be decrease of FEV1 by 0.001.
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Discussion
In this retrospective study of 159 patients with COPD 

followed up in tertiary hospital between June 2011 and 
December 2016, more than 84% of the patient are male, this 
male to female distribution in our population is different from 
other population as reported by Pinto-Plata from Poston in 
United State of America as in his COPD patients was 59% 
male 10 and 55% male as reported by Morten Dahl and his 
colleagues in European populations 4, these differences in 
male to female ratio is expected in our society as women are 
much less smoker then women in western countries. The 
mean age 66 years and that is same age as reported by Pinto-
Plata [10]. In United State of America and same as reported by 
Morten 4 in European populations. C-Reactive Protein (CRP) 
was high (>5) in more than three quarter of COPD patients, 
these fact is well reported in many studies, Zhang analyses 17 
studies in a meta-analysis, all studies except one by Kersul et 
al 2011, showed significant association between CRP and 
COPD 8 this association thought to be due to bacterial 
colonization in stable COPD patients [11]. Takemura reported 
that COPD patients whom CRP high might have Chlamydia or 
Mycoplasma infection [12]. However, Anderson thought that 
elevated CRP in stable COPD patients unlikely due to 
smoldering chest infection [13].

In our study population all patients presented with either 
shortness of breath, cough and or wheezing. Shortness of 
breath was 73% followed by cough in 58% of the patient and 
in about one quarter has wheezing. Majority of the patients 
had combinations of these symptoms, these finding are 
compatible with other studies [14-16]. Gallego reported there 
is weak relationship between intensity of dyspnea assessed by 
Medical Research Council (MRC) scale and predicted FEV1 
[17]. Smith reported the cough is very common symptom 
among patients with COPD and the frequency of cough vary 
according to the age group ranging from less than 20% in 
younger age (35-40 years) up to 50% in the age group above 
60 years, she also reported that cough correlated poorly to 
the severity of airway obstruction [18]. In a telephone survey 
of 2950 COPD patients Kessler et al. found that cough was 
reported by 55% of subjects with 20% rating it severe to 
extreme [19].

73% of our patients have their CRP higher than normal (> 
5mg/l), GOLD classification in our population has little impact 
in the level of CRP; GOLD I, II, III and IV, 62%, 74.4%, 74.5% 
and 77% respectively, the results yielded an insignificant 
P-value of 0.226, however, the bar graph (see figure 3) clearly 
shows that there appears to be a positive correlation between 
severity of GOLD and CRP mg/L. The reason for the 
insignificant P-value could be the very low sample size of 13 
in the GOLD IV category, this weak correlation between GOLD 
and CRP was also reported by other researchers as it was 
reported no statistically significant difference between serum 
concentrations in mild and moderate COPD (WMD = 0.67 
mg/l, 95% CI –0.08, 1.42, P = 0.08 [20-23]. As it was clearly 
reported by Y Zhang in his meta-analysis [8]. However Nena 
reported. The level of CRP showed significant correlation with 

the severity of clinical presentation according to GOLD 
classification. The higher the CRP concentration, the higher 
was the disease severity determined according to GOLD 
classification (p<0.001) [24], Simonovska also reported 
significant statistically difference between mean values of 
CRP and GOLD categories [25]. Similar result also reported by 
Nillawar in group of patients from India and the result was 
statistically difference between mean value of CRP and GOLD 
IV when compared with GOLD II or GOLD III with P = 0.0089 
and P = 0.03 respectively [26]. However Halvani from Iran 
showed similar to our result that the mean CRP level in COPD 
patient was not significantly correlated with severity of disease 
[27].

The correlation between FEV1% and CRP level, the FEV1% 
being the dependent variable, the correlation coefficient was 
found to be –0.162, which shows a weak negative correlation. 
However, the linear model was found to be statistically 
significant, F (1,157) = 4.224, P-value= 0.042. This negative 
correlation between FEV1% and CRP was reported by 
searchers. Aksu found CRP levels significantly correlated with 
age, FEV1% predicted, FVC% predicted, SpO2, MMRC, 
6-minute walk distance, BODE scores and hemoglobin levels 
[5]. Similar result also reported by Shrivastava as he 
demonstrated clearly that C-reactive protein levels correlate 
well with FEV1% (p0.029) and GOLD stage of disease (p0.040) 
[28]. This negative correlation between lung function test 
parameters and CRP level was reported by many other authors 
[11], [29-32]. However, Abolhassan Halvani reported there is 
no statistically significant negative correlation between CRP 
and severity of COPD assessed by lung function test in 45 
COPD patients [27]. Halvani hypothesize this result due the 
use of Inhaled corticosteroid uses in this group of patients.

In our study we concluded that the linear regression 
equation turns out to be: FEV1% = 0.577- 0.001 x CRP, this 
model predicts that that for a unit increase in the CRP level, 
there will be decrease of FEV1 by 0.001.

This novel finding, haven’t been mentioned by any 
researchers before, however, being the study population 159 
patient we need a larger number of patients to confirm this 
finding.

Tables & Figures

Age

35-45 3/159=1.8%
46-55 16/159=10%
56-65 54/159=33.9%
>65 86/159=54%

Sex
F 25/159=15.7%
M 134/159=84.2%

Gold

GOLD I 21/159= 13.3%
GOLD II 82/159=51.5%
GOLD III 43/159=27%
GOLD IV 13/159= 8.2%

Symptoms
SOB 117/159=73.5%
Cough 93/159=58.4%
Wheezing 41/159=25.7%

Table 1. Demonstrate age distribution, GOLD classification and 
symptoms.
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Figure 1. Shows GOLD categories based on CRP

Figure 2. shows the CRP (log) and GOLD classifications

Figure 3. demonstrate the distribution of FEV1% among patients 
with COPD with mean FEV1% is 56%

Conclusion
In this study is retrospective study which includes 159 

stable COPD patients with average age 66 years’ old were are 
majority are male (84.2%), shortness of breath is the most 
common symptoms (73.5%) GOLD II was most dominant 
(51.5%) followed by GOLD III (27%) and only 8.2% of our 
patients belong to GOLD IV, majority of our patient (73%) had 
raised CRP (> 5 mg/l), however, in our study showed no 
significant different between CRP and GOLD stages but there 
is linear negative correlation between FEV1% and CRP level 
and we found each unit increase of CRP level, there will be 
decrease of FEV1 by 0.001. This finding is novel as it hasn’t 
been found in the previous studies. 

Declaration of Interest: None of the authors declared any 
conflict of interest regarding this study.

References
1.	 Vestbo J, Hurd SS, Agustí AG, et al. Global strategy for the diagnosis, 

management, and prevention of chronic obstructive pulmonary disease: 
GOLD executive summary. Am J Respir Crit Care Med. 2013; 187(4): 347-
365. doi: 10.1164/rccm.201204-0596PP

2.	 Pauwels RA, Buist AS, Ma P, Jenkins CR, Hurd SS. GOLD scientific 
committee. Global strategy for the diagnosis, management, and 
prevention of chronic obstructive pulmonary disease: National Heart, 
Lung, and Blood Institute and World Health Organization global initiative 
for chronic obstructive lung disease (GOLD) executive summary. Respir 
Care. 2001; 46: 798-825

3.	 Agustí A. Systemic effects of chronic obstructive pulmonary disease: what 
we know and what we don’t know (but should). Proc Am Thorac Soc. 2007; 
4(7): 522-5 doi: 10.1513/pats.200701-004FM 

4.	 Dahl M, Vestbo J, Lange P, et al. C - reactive protein as a Predictor of 
Prognosis in ChronicObstructive Pulmonary Disease. Am J Respir Crit Care 
Med. 2007; 175: 250-255. doi: 10.1164/rccm.200605-713OC

5.	 Aksu F, Capan N, Aksu K, 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. doi: 
10.3978/j.issn.2072-1439.2013.06.27

6.	 Silva DR, Gazzana MB, Knorst MM. C-reactive protein levels in stable 
COPD patients: a case-control study. International Journal of COPD. 2015: 
10: 1719-25. doi: 10.2147/COPD.S87015

7.	 De Torres JP, Pinto-Plata V, Casanova C, et al. C-Reactive Protein Levels 
and Survival in Patients with Moderate to Very Severe COPD. Chest. 2008; 
133(6): 1336-43. doi: 10.1378/chest.07-2433

8.	 Zhang Y, Bunjhoo H, Xiong W, Xu Y, Yang D. Association between C 
reactive protein concentration and Chronic Obstructive Pulmonary 
Disease: a Systematic Review and Meta-analysis. The Journal of 
International Medical Research. 2012; 40:1629-1635

9.	 Global strategy for the diagnosis, management, and prevention of chronic 
obstructive pulmonary disease; 2017 report. www.goldcopd.org

10.	 Pinto-Plata VM, Muellerova H, Toso JF, et al. C-reactive protein in patients 
with COPD, control smokers and non-smokers. Thorax. 2006; 61:23-28

11.	 de Torres JP, Cordoba-Lanus E, López-Aguilar C. C-reactive protein levels 
and clinically important predictive outcomes in stable COPD patients. Eur 
Respir J. 2006; 27: 902-07. doi: 10.1183/09031936.06.00109605

12.	 Takemura M, Matsumoto H, Niimi A. High sensitivity C-reactive protein in 
asthma. Eur Respir J. 2006; 27: 908-912. doi: 10.1183/09031936.06.00114405

13.	 G.P Anderson. COPD, asthma and C-reactive protein. Eur Respir J. 2006; 
27: 874-76. doi: 10.1183/09031936.06.00029306

14.	 Meek PM, Lareau SC, Anderson D. Memory for symptoms in COPD 
patients: how accurate are their reports? Eur Respir J. 2001; 18: 474-81.

https://www.ncbi.nlm.nih.gov/pubmed/22878278
https://www.ncbi.nlm.nih.gov/pubmed/22878278
https://www.ncbi.nlm.nih.gov/pubmed/22878278
https://www.ncbi.nlm.nih.gov/pubmed/17878464
https://www.ncbi.nlm.nih.gov/pubmed/17878464
https://www.ncbi.nlm.nih.gov/pubmed/17053205
https://www.ncbi.nlm.nih.gov/pubmed/17053205
https://www.ncbi.nlm.nih.gov/pubmed/23991296
https://www.ncbi.nlm.nih.gov/pubmed/23991296
https://www.ncbi.nlm.nih.gov/pubmed/23991296
https://www.ncbi.nlm.nih.gov/pubmed/26357470
https://www.ncbi.nlm.nih.gov/pubmed/26357470
https://www.ncbi.nlm.nih.gov/pubmed/18339787
https://www.ncbi.nlm.nih.gov/pubmed/18339787
http://www.goldcopd.org
https://www.ncbi.nlm.nih.gov/pubmed/16455829
https://www.ncbi.nlm.nih.gov/pubmed/16455829
https://www.ncbi.nlm.nih.gov/pubmed/16707391
https://www.ncbi.nlm.nih.gov/pubmed/16707391
http://erj.ersjournals.com/content/27/5/874


Madridge Journal of Internal and Emergency Medicine

75Volume 2 • Issue 2 • 1000115Madridge J Intern Emerg Med.
ISSN: 2638-1621

15.	 Cleland JA, Lee AJ, Hall S. Associations of depression and anxiety with 
gender, age, health-related quality of life and symptoms in primary care 
COPD patients. Family Practice Advance Access published on 15 May 
2007.

16.	 Uronis HE, Currow DC, Abernethy AP. Palliative management of refractory 
dyspnea in COPD. International Journal of COPD. 2006; 1(3): 289-304.

17.	 Gallego MC, Samaniego I, Alonso I, Sanchez A, Carrizo S, Marin IM. 
Dyspnea in COPD: relation to the MRC scale with dyspnea induced by walking 
and cardiopulmonary stress testing. Archivos de Bronconeumologia. 2002, 
38(3): 112-16.

18.	 Jaclyn Smith, Ashley Woodcock. Cough and its importance in COPD. 
International Journal of COPD. 2006:1(3) 305-14.

19.	 Kessler R, Partridge MR, Miravitlles M, Cazzola M, Vogelmeier C, Leynaud 
D, Ostinelli J, et al. Symptom variability in patients with severe COPD: a 
paneuropean cross-sectional study. Eur Respir J. 2011; 37(2): 264-272. doi: 
10.1183/09031936.00051110

20.	 He Z, Chen Y, Chen P. Local inflammation occurs before systemic 
inflammation in patients with COPD. Respirology. 2010; 15(3): 478-84. doi: 
10.1111/j.1440-1843.2010.01709.x

21.	 Mannino DM, Ford ES, Redd SC. Obstructive and restrictive lung disease 
and markers of inflammation: data from the Third National Health and 
Nutrition Examination. Am J Med. 2003; 114: 758-62. doi: 10.1016/S0002-
9343(03)00185-2

22.	 Folchini F, Nonato NL, Feofiloff E. Association of oxidative stress markers 
and Creactiveprotein with multidimensional indexesin COPD. Chron 
Respir Dis. 2011; 8(2): 101-08. doi: 10.1177/1479972310391284

23.	 Núñez B, Sauleda J, Antó JM. For the PACCOPD Investigators: Anti-tissue 
antibodies are related to lung function in chronic obstructive pulmonary 
disease. Am J Respir Crit Care Med. 2011; 183: 1025-31. doi: 10.1164/
rccm.201001-0029OC

24.	 Milačić N, Milačić B, Milojković M, et al. Correlation of C-Reactive Protein 
And Copd Severity. Acta Clin Croat. 2016; 55:41-48

25.	 Simonovska L, Ahmeti I, Mitreski V. Evaluation of C-Reactive Protein in 
Patients with Chronic Obstructive Pulmonary Disease. OA Maced J Med 
Sci. 2015; 15; 3(2): 283-86. doi: 10.3889/oamjms.2015.061

26.	 Nillawar AN, Bardapurkar JS, Bardapurkar SJ. High sensitive C-reactive 
protein as a systemi inflammatory marker and LDH-3 isoenzyme in 
chronic obstructive pulmonary disease. Lung India. 2012; 29(1). doi: 
10.4103/0970-2113.92358

27.	 Halvani A, NadooshanHH, Shoraki FK, Khadijeh Nasiriani. Serum 
C-Reactive Protein Level in COPD Patients and Normal Population. 
Tanaffos. 2007; 6(2): 51-55

28.	 Shrivastava N, Dave L, Chaturvedi S, Saxena S, Mehmood T, Gupta A. 
Evaluation of Serum C-Reactive Protein Levels In Stable COPD Patients 
And Its Correlation With Severity. International Journal of Health Sciences 
and Research (IJHSR). 2015; 5(9): 62-66

29.	 Man SFP, Sin DD. Effects of corticosteroids on systemicinflammation in 
chronic obstructive pulmonary disease. Proc Am Thorac Soc. 2005; 2: 78-
82. doi: 10.1513/pats.200406-034MS

30.	 Schols AM, Buurman WA, Staal van den Brekel AJ, Dentener MA, Wouters 
EF, et al. Evidence for a relation between metabolic derangements and 
increased levels of inflammatory mediators in a subgroup of patients with 
chronic obstructive pulmonary disease. Thorax. 1996; 51: 819-24.

31.	 Dentener MA, Creutzberg EC, Schols AM. Systemic anti-inflammatory 
mediators in COPD: increase in soluble interleukin 1 receptor II during 
treatment of exacerbations. Thorax. 2001; 56(9): 721-26. doi: 10.1136/
thorax.56.9.721

32.	 Broekhuizen R, Wouters EF, Creutzberg EC, Schols AM. Raised CRP levels 
mark metabolic and functional impairment in advanced COPD. Thorax. 
2006; 61(1): 17-22. doi: 10.1136/thx.2005.041996

https://www.ncbi.nlm.nih.gov/pubmed/21115606
https://www.ncbi.nlm.nih.gov/pubmed/21115606
https://www.ncbi.nlm.nih.gov/pubmed/20210891
https://www.ncbi.nlm.nih.gov/pubmed/20210891
https://www.amjmed.com/article/S0002-9343(03)00185-2/abstract
https://www.amjmed.com/article/S0002-9343(03)00185-2/abstract
https://www.amjmed.com/article/S0002-9343(03)00185-2/abstract
https://www.ncbi.nlm.nih.gov/pubmed/21436222
https://www.ncbi.nlm.nih.gov/pubmed/21436222
https://www.ncbi.nlm.nih.gov/pubmed/21097696
https://www.ncbi.nlm.nih.gov/pubmed/21097696
https://www.ncbi.nlm.nih.gov/pubmed/21097696
https://www.ncbi.nlm.nih.gov/pubmed/27275236
https://www.ncbi.nlm.nih.gov/pubmed/27275236
https://www.ncbi.nlm.nih.gov/pubmed/22345910
https://www.ncbi.nlm.nih.gov/pubmed/22345910
https://www.ncbi.nlm.nih.gov/pubmed/22345910
https://www.ncbi.nlm.nih.gov/pubmed/16113473
https://www.ncbi.nlm.nih.gov/pubmed/16113473
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1746133/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1746133/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1746133/
https://www.ncbi.nlm.nih.gov/pubmed/16055618
https://www.ncbi.nlm.nih.gov/pubmed/16055618

	Research Article
	Relationship between Chronic Obstructive Pulmonary Disease (COPD) and C- Reactive Protein (Crp) 
	Abstract
	Objectives
	Method
	Result
	Conclusion
	Keywords

	Introduction
	Objective

	Methods
	Study population
	Estimation of CRP
	Spirometry evaluation
	Statistical Analysis

	Result
	Discussion
	Table 1
	Figure 1
	Figure 2
	Figure 3

	Conclusion
	Declaration of Interest

	References



