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ABSTRACT 
Background: Chronic obstructive pulmonary disease (COPD) is a progressive chronic disease and C-reactive protein (CRP) 
and fibrinogen are considered as main systemic inflammatory biomarkers. This study aimed to evaluate the alterations of 
CRP and serum fibrinogen levels in COPD patients and their correlation with the severity of disease, arterial O2 saturation 
and opium or cigarette consumption. 
Materials and Methods: This was a descriptive case-control study conducted on 31 COPD patients and 29 healthy controls 
selected by using easy sampling method in Afzalipour Hospital. Serum levels of CRP and fibrinogen were measured by 
ELISA method and analyzed using SPSS software version 15.  
Results: The mean serum level of CRP in the understudy patients (13.15±13.72 mg/L) was significantly higher than that of 
the controls (3.53±1.12 mg/L)(P=0.000). However, no significant difference was found in the mean serum level of fibrinogen 
between cases (3.81±0.93 mg/dl) and controls (3.72±0.9 mg/dl)(p=0.82). Also, no significant correlation was detected 
between the serum level of CRP or fibrinogen and severity of the disease (P=0.92 and P=0.58, respectively). A statistically 
significant relationship was found between the serum levels of CRP and fibrinogen and arterial O2 saturation (P=0.02). There 
was no significant difference in the serum levels of CRP and fibrinogen between the opium users (p=0.19) and other patients 
(p=0.15). 
Conclusion: According to our study results, COPD, per se, can increase the inflammatory biomarkers including CRP. Raised 
serum level of CRP is indicative of systemic inflammation which results in extra-pulmonary manifestations like cardiovascular 
diseases, cerebrovascular accidents, osteoporosis, and cachexia. Therefore, with routine measurement of this marker, we 
can evaluate the severity of systemic inflammation in these patients and choose the best treatment accordingly. (Tanaffos 
2010; 9(1): 28-33) 
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INTRODUCTION 
Chronic obstructive pulmonary disease (COPD)       

is  a  chronic  progressive  disease  mainly  caused by 
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cigarette smoking and includes 3 major diseases of 
chronic bronchitis, emphysema, and small airways 
disease (1). 

COPD is characterized by airflow limitation 
which is not completely reversible. Airways disease 
is usually progressive and is associated with 
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pulmonary inflammatory response to chronic 
exposure to inhaled toxic gases and particles (1). 

COPD is undoubtedly an important disease. 
According to the WHO report, 2,660,000 deaths have 
occurred worldwide due to COPD in 1999 (1). 

COPD is the forth leading cause of death in the 
United States. According to the "Global Initiative for 
Chronic Obstructive Lung Disease" (GOLD) 
estimates, COPD will be the third leading cause of 
death by the year 2020 (2). 

Systemic manifestations in COPD patients are not 
caused by the alterations in pulmonary function 
alone; a systemic inflammatory disease is also 
involved (3-5). 

Systemic inflammation is a risk factor for most of 
the complications that occur in these patients 
including atherosclerosis, cachexia, loss of appetite 
and osteoporosis (6) and is associated with increased 
rate of cardiovascular diseases, cerebrovascular 
accidents, morbidity and mortality (7). 

Circulatory cytokines released due to the 
inflammation of the lungs are considered as a 
possible cause (4,8). 

Interleukin 6 (IL-6) may be responsible for the 
increased serum level of fibrinogen and 
hypercoagulability in these patients (4) and tumor 
necrosis factor α (TNFα) may contribute to weight 
loss and skeletal muscular dysfunction (4). 

COPD is a prevalent disease in our country. 
Cigarette smoking, bread baking in rustic ovens, 
working in mining industries especially coal mining, 
and mainly opium consumption are among the most 
common causes of COPD in Iran. Therefore, this 
study was conducted to evaluate the serum levels of 
CRP and fibrinogen as the biomarkers of systemic 
inflammation, to investigate their association with 
different causative factors especially opium 
consumption, and to offer a more efficient treatment 
for these patients. 

MATERIALS AND METHODS 
This was a descriptive case-control study 

conducted on 31 COPD patients and 29 healthy 
controls chosen by using the easy sampling method. 
Healthy controls were examined by a pulmonologist 
for any abnormality.  They were also evaluated in 
terms of exclusion criteria including history of 
current or previous cigarette smoking, opium 
consumption and high risk occupations affecting lung 
function. A written consent was obtained from 
subjects. After 10 minutes of relaxation, 5 cc of 
blood was drawn from a peripheral vein from the 
inside of the elbow using a 5 cc syringe, 2 cc of 
which was added to the 3.2% sodium citrate tubes 
and stored for the measurement of fibrinogen and the 
remaining 3 cc was stored for the measurement of 
CRP. Collected blood samples were transferred to the 
laboratory in a cold box (laboratory standard 
method). Understudy patients (case group) were 
selected from patients presenting to the pulmonary 
clinic of Afzalipour Hospital. Patients with a history 
of cough, sputum production, long-term dyspnea, and 
COPD risk factors such as cigarette smoking, opium 
consumption, occupational exposure to toxic 
substances and bread baking in rustic ovens were 
examined by a pulmonologist and those with a 
confirmed diagnosis of COPD based on signs and 
symptoms and physical examinations underwent 
spirometry (MIR Co. Spirometer). The spirometer 
measured various parameters among which FEV1 
(forced expiratory volume in 1 second), FVC (forced 
vital capacity) and ratio of FEV1/FVC were noted. 
The test was performed 3 times and the most correct 
result was selected (1, 2, 9). Patients with FEV1/FVC 
ratio of < 0.7 who were using salbutamol inhaler 
were asked to undergo a second spirometry test 15 
minutes later. If the FEV1 increase was less than 
12% or 200 ml, the patient would be considered as a 
COPD patient and severity of disease would be 
classified according to the GOLD criteria as follows: 
FEV1/FVC <0.7 and FEV1≥ 80%: mild  
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FEV1/FVC<0.7 and 50% ≤ FEV1 < 80%: moderate 
FEV1/FVC<0.7 and 30%≤ FEV1< 50%: severe 
FEV1/FVC<0.7 and FEV1<30%: very severe 

A written consent was obtained from these 
patients and a questionnaire containing the 
demographic characteristics of patients, history of 
smoking, history of opium consumption, occupation, 
and history of bread baking in a rustic oven was 
filled out for them. 

The inclusion criteria for the study were 
FEV1/FVC<0.7 and no response to bronchodilator. 

The exclusion criteria were as follows:  
1- Acute exacerbation of disease in the past 4 weeks 
2- Fever higher than 38˚C with oral measurement 
3- Presence of underlying diseases which would 

result in further inflammation and increased CRP 
such as various infections, cancers, rheumatic 
diseases, acute and chronic liver diseases, acute 
and chronic renal failure, and congestive heart 
failure 

4- Taking oral corticosteroids 
For patients who met the inclusion criteria, pulse 

oximetry was performed using a pulse oximeter 
(Nemoxy, model 412).  

Serum concentration of fibrinogen (mg/dl) was 
measured in the laboratory using a coagulameter 
(Labi Tac, made in Germany). Serum level of CRP 
(mg/L) was measured using nephlometry (Minineph, 
made in UK). Blood samples of both cases and 
controls were analyzed in the same laboratory using 
the same kit by the same technician who was blinded 
to the study population. Data were collected and 
analyzed using SPSS software, one way ANOVA, 
Kruskal-Wallis test, Mann-Whitney test, independent 
sample t-test, and linear regression model. P 
value<0.05 was considered significant and statistical 
power was considered as 80%. 
 
RESULTS 

In this study, 31 COPD patients and 29 healthy 
controls were evaluated. The mean age of COPD 

patients was 62.58 ±11.39 yrs (range 40-84 yrs). 
There were 28 males (95.3%) and 3 females (9.7%). 

Severity of disease according to the GOLD 
criteria was mild in 3 cases (9.7%), moderate in 10 
cases (32.2%), severe in 7 cases (22.6%) and very 
severe in 11 cases (35.5%).  

Twenty-six cases (83.9%) were using opium 
during the study period while 5 cases were not 
(16.1%). Twenty-seven cases (87.1%) were current 
smokers and 4 cases (12.9%) were nonsmokers.  

In terms of occupation, there was 1 carpet-weaver 
(3.2%), 17 farmers (54.8%), 5 coal miners (16.1%), 4 
employees (12.9%) and 4 businessmen (12.9%). 

The 29 healthy controls were all males with the 
mean age of 58.21±8.84 yrs (range 46-75). None of 
them had a high risk occupation affecting lung 
function. 

In COPD patients, the mean concentration of CRP 
was 13.72±13.15 mg/L and the mean concentration 
of fibrinogen was 3.81±0.93 mg/dl. 

In controls, the mean concentration of CRP was 
3.53±1.12 mg/L and the mean concentration of 
fibrinogen was 3.72±0.9 mg/dl. 

The mean FEV1/FVC ratio was 57.26±9.26 and 
the mean percentage of arterial oxygen saturation 
was 86.96%± 6.42%. 

No significant correlation was found between the 
serum level of fibrinogen and value of FEV1 
(p=0.58). Also, there was no significant correlation 
between the serum level of CRP and FEV1 value 
(p=0.92). However, a significant correlation was 
detected between the serum level of CRP and SaO2 
(p=0.02). A significant correlation was also detected 
between the serum level of fibrinogen and SaO2 
(p=0.02) (Table 1). 

The mean serum level of CRP in COPD patients 
(13.72±13.15 mg/L) was significantly higher than 
that of healthy controls (3.53±1.12 mg/L)(p=0.00) 

However, no significant difference was found      
in the serum level of fibrinogen between patients 
(3.81±0.93 mg/dl) and controls (3.72±0.9)     
(p=0.82) (Table 2). 
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Table 1. The levels of CRP and fibrinogen and the percentage of arterial oxygen saturation in COPD patients based on FEV1 value. 

 

 
Mild 

FEV1≥80% 
Moderate 

50%≤FEV1<%80 
Severe 

30%≤FEV1<%50 
Very severe 
FEV1<30% 

P-value† 
ANOVA 

Level of fibrinogen (mg/dl) (Mean±SD) 3.56±1.59 3.77±0.9 4.01±0.95 3.80±0.97 0.58 

Level of CRP (mg/L) (Mean±SD) 3.73±0.45 21.7±18.7 7.6±7.8 22.4±43.1 0.92 

Arterial oxygen saturation (%) (Mean±SD) 92±2 88±4.6 90.4±4.3 83.46±7.09 0.02* 

 
* Significant(p<0.05)  
† Analysis of variance 
 
Table 2. Comparison of the mean level of fibrinogen and CRP between COPD patients and controls 
 

 
COPD patients Controls P-value 

Mann-whitney test 
Mean serum level of fibrinogen (mg/dl) 3.81±0.93 3.72±0.9 0.82 
Mean serum level of CRP (mg/L) 13.15±13.72 3.53±1.12 0.000 

 
Although the serum level of CRP was higher in 

those not using opium compared to opium addicts 
(20.07±14.51 versus 11.82±13.44, respectively), the 
difference was not statistically significant (Mann 
Whitney test, p=0.19). Also, the difference in the 
serum levels of fibrinogen between opium addicts 
and others (3.92±0.94 versus 3.26±0.73, 
respectively) was not statistically significant 
(independent sample t-test, p=0.15). 
 
DISCUSSION 

According to our study results, the mean serum 
level of CRP was significantly higher in COPD 
patients compared to controls (13.15±13.72 versus 
3.53±1.12) which was in accord with the study 
results of de Torres. In his study, level of CRP in 
patients was also higher than that of controls (4.17 
versus 1.8 mg/L) (10). 

In a study conducted by Broekhuizen and 
colleagues in the Netherlands, the serum level of 
CRP was higher than the normal limit in COPD 
patients (3). 

In another study conducted by Karadag and 

coworkers in Turkey, the serum level of CRP was 
higher in COPD patients compared to controls (11). 

CRP is a pentraxin produced mainly but not 
exclusively by hepatocytes as an acute inflammatory 
response. There is a consensus that inflammatory 
markers especially CRP can activate the complement 
system via the classical pathway and stimulate 
inflammatory cytokines like IL-8 and IL-6 resulting 
in the development of a chronic inflammatory 
process in the patient’s body.  

In this study no significant difference was found 
in the fibrinogen serum level of COPD patients and 
controls (3.81±0.93 mg/dl versus 3.72±0.9 mg/dl, 
respectively). 

However, in a study conducted by Groenewegan 
and his colleagues in Masstricht University in the 
Netherlands, the serum levels of inflammatory 
biomarkers including CRP, fibrinogen, and TNFα 
were higher in COPD patients compared to 
controls(12). 

In another study performed by Valipour A and 
coworkers on COPD patients, serum levels of 
inflammatory biomarkers including CRP and 
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fibrinogen were higher in these patients compared to 
controls (13). 

In a study conducted by Highashimoto and 
coworkers and also in another study by Wedzicha et 
al. the serum levels of CRP and fibrinogen were 
higher in COPD patients compared to controls (14, 
15). 

In our study, no significant difference was found 
in the mean serum level of fibrinogen between cases 
and controls. Therefore, further comparative studies 
with larger sample sizes are required in this regard. 

COPD is known as a risk factor for thrombotic 
accidents especially deep thrombophlebitis and 
thromboembolism.  Various studies have 
demonstrated that thromboembolic events in these 
patients are not caused by decreased mobility alone. 
Increased serum levels of inflammatory factors 
mainly IL-6 and fibrinogen also play a role in this 
regard. IL-6 and fibrinogen are both considered as 
precoagulation biomarkers and thrombotic accidents 
are a reflection of vascular endothelial inflammation 
and increased serum level of precoagulation 
biomarkers like fibrinogen. 

In our study, no significant correlation was found 
between the level of CRP and FEV1 (indicative of 
disease severity according to GOLD criteria). 
However, de Torres et al. Groenewegan et al. and 
Valipour et al. in their studies found a significant 
correlation between the increased serum level of 
CRP and fibrinogen and decreased FEV1 and disease 
severity (10, 12, 13). 

In this study, we also evaluated the effect of 
opium and cigarette consumption on the serum level 
of CRP and fibrinogen and we found that the serum 
level of CRP in those using opium alone, in smokers, 
and in those using both opium and cigarette was 
higher than healthy controls. However, no significant 
difference was found between these 3 groups. 
According to our study results, opium consumption 
similar to cigarette smoking increases the serum level 
of CRP in these patients and results in a chronic 

systemic inflammatory process. 
In our study, we found a significant correlation 

between the serum levels of CRP and fibrinogen and 
arterial oxygen saturation. This finding was in accord 
with that of de Torres et al. (10) who also found a 
significant negative correlation between the serum 
levels of CRP and fibrinogen, and arterial oxygen 
saturation and PaO2. 

These data suggest that the serum level of CRP as 
an inflammatory biomarker, increases in COPD 
patients causing a systemic chronic inflammatory 
process and increasing the chance of cardiovascular 
and cerebrovascular accidents, cachexia, and 
osteoporosis. These complications result in increased 
mortality and morbidity and decreased survival rate. 
Therefore, it is recommended to measure the serum 
level of CRP in COPD patients during their routine 
clinical visits. Patients with higher levels of CRP 
should be considered for a more aggressive 
treatment. They are also advised to quit smoking and 
opium consumption and undergo rehabilitation 
therapy. Pharmacologic therapy and life style change 
are also recommended for these patients in order to 
decrease the related complications and increase their 
survival rate. 

 
Study Limitations 

The majority of our understudy population were 
males. It would have been better if there was equal 
number of males and females. 

Also, our sample size was small and therefore we 
could not reach the level of significance for some 
understudy variables. Further investigations on a 
larger sample size are required in this regard. 

 
Acknowledgement 

The authors would like to thank the Afzalipour      
Hospital Research Center and the personnel of the 
Diagnostic Laboratory who cooperated in performing 
this study. 



Samareh-Fekri M, et al.   33 

Tanaffos 2010; 9(1): 28-33 

REFERENCES 
1. Crapo JD, Glassroth J, Karlinsky J, King LR. Baum’s text 

book of pulmonary Disease. 7th ed., Philadelphia, 

Lippincott William Wilkins, 2004; pp 35-54 & 203-246. 

2. Kasper DL, Braunwald E, Fauci AS, Hauser SL, Longo DL, 

Jameson JL. Harrison's Principles of Internal Medicine. 16th 

ed, New York, NY, McGraw Hill Co. 2008; pp 1498- 1504 

& 1547- 53. 

3. 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. 

4. Cracowski JL, Yaici A, Sitbon O, Reynaud-Gaubert M, 

Renversez JC, Pison C, et al. Biomarkers as prognostic 

factors in pulmonary arterial hypertension. Rationale and 

study design. Rev Mal Respir 2004; 21 (6 Pt 1): 1137- 43.  

5. Gompertz S, Bayley DL, Hill SL, Stockley RA. 

Relationship between airway inflammation and the 

frequency of exacerbations in patients with smoking related 

COPD. Thorax 2001; 56 (1): 36- 41. 

6. Wu SJ, Chen P, Jiang XN, Liu ZJ. C-reactive protein level 

and the correlation between lung function and CRP levels in 

patients with chronic obstructive pulmonary diseases. 

Zhong Nan Da Xue Xue Bao Yi Xue Ban 2005; 30 (4): 

444- 6. 

7. Joppa P, Petrasova D, Stancak B, Tkacova R. Systemic 

inflammation in patients with COPD and pulmonary 

hypertension. Chest 2006; 130 (2): 326- 33. 

8. Dev D, Wallace E, Sankaran R, Cunniffe J, Govan JR, 

Wathen CG, et al. Value of C-reactive protein 

measurements in exacerbations of chronic obstructive 

pulmonary disease. Respir Med 1998; 92 (4): 664- 7. 

9. Mason RJ, Murray JF, Broaddus V.C, Nadel JA. Text book 

of respiratory medicine.4th ed., Philadelphia, W.B 

Saunder’s Co, 2005: pp 671- 74 & 1115- 67. 

10. de Torres JP, Pinto-Plata V, Casanova C, Mullerova H, 

Córdoba-Lanús E, Muros de Fuentes M, et al. C-reactive 

protein levels and survival in patients with moderate to very 

severe COPD. Chest 2008; 133 (6): 1336- 43. 

11. Karadag F, Kirdar S, Karul AB, Ceylan E. The value of C-

reactive protein as a marker of systemic inflammation in 

stable chronic obstructive pulmonary disease. Eur J Intern 

Med 2008; 19 (2): 104- 8. 

12. Groenewegen KH, Postma DS, Hop WC, Wielders PL, 

Schlösser NJ, Wouters EF; COSMIC Study Group. 

Increased systemic inflammation is a risk factor for COPD 

exacerbations. Chest 2008; 133 (2): 350- 7. 

13. Valipour A, Schreder M, Wolzt M, Saliba S, Kapiotis S, 

Eickhoff P, et al. Circulating vascular endothelial growth 

factor and systemic inflammatory markers in patients with 

stable and exacerbated chronic obstructive pulmonary 

disease. Clin Sci (Lond) 2008; 115 (7): 225- 32. 

14. Higashimoto Y, Yamagata Y, Taya S, Iwata T, Okada M, 

Ishiguchi T, et al. Systemic inflammation in chronic 

obstructive pulmonary disease and asthma: Similarities and 

differences. Respirology 2008; 13 (1): 128- 33. 

15. Wedzicha JA, Seemungal TA, MacCallum PK, Paul EA, 

Donaldson GC, Bhowmik A, et al. Acute exacerbations of 

chronic obstructive pulmonary disease are accompanied by 

elevations of plasma fibrinogen and serum IL-6 levels. 

Thromb Haemost 2000; 84 (2): 210- 5. 

 

 


