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Abstract 

The major characteristic of COPD is systemic inflammation. This inflammatory process stimulates 

hematopoietic system, especially bone marrow, to release leukocytes and stimulates the liver to produce acute-

phase proteins such as fibrinogen. Fibrinogen levels tend to increase with severe airflow obstruction. High 

neutrophil levels are associated with a decrease in FEV1 even beyond exacerbations. In this study, we evaluated 

the relationship between fibrinogen and neutrophil levels with severity of COPD. The objective of this study 

was to analyze the correlation between fibrinogen and neutrophil levels with the incidence and severity of 

COPD. Design of this study was observational with a cross-sectional approach to population of COPD patients 

from May to July 2017 and healthy people as control. Consecutive sampling did a sampling of COPD patients. 

We evaluated clinical, CAT score, history of exacerbations, number of cigarettes consumed, fibrinogen, and 

neutrophil levels. From 35 COPD subjects and 21 healthy controls, we found that fibrinogen and neutrophils 

levels increased in COPD subjects compared to control (p <0.001), there was no significant correlation of 

fibrinogen and neutrophil levels with smoking status on COPD subjects (p> 0.05), Fibrinogen levels was 

significantly higher in exacerbation COPD than stable (p <0.001) but not with neutrophil, there was no 

significant correlation between smoking status and amount of cigarettes with  COPD severity(p> 0,05), there 

was significant correlation between fibrinogen levels with COPD severity (p <0.001) but not with neutrophils. 

Conclusion of this study is there was a correlation between fibrinogen with COPD incidence and severity.  

However, neutrophils levels associated with COPD incidence. 
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1. Introduction 

Currently, chronic obstructive pulmonary disease (COPD) is a global health problem. Global initiative for 

chronic Obstructive Lung Disease (GOLD) defineCOPDis a common, preventable and treatable disease that is 

characterized by persistent respiratory symptoms and airflow limitation that is due to airway and/or alveolar 

abnormalities usually caused by significant exposure to noxious particles or gases [1]. Pulmonary component is 

characterized by airflow obstruction that is not entirely reversible. Airflow obstruction is usually progressive 

and associated with pulmonary inflammatory responses to noxious particles or gases [2,3].  The chronic 

inflammatory response in COPD may induce parenchymal tissue destruction (caused emphysema), and disrupt 

normal repair and defense mechanisms (caused small airway fibrosis) [1]. This inflammatory process stimulates 

hematopoietic system especially bone marrow to release leukocytes and platelets and stimulates the liver to 

produce acute-phase proteins such as CRP and fibrinogen. Fibrinogen is a glycoprotein found in plasma, with a 

half-life about 100 hours and released in large quantities into circulation in response to stimulation of interleukin 

6 (IL-6) [4,5]. While neutrophils are a type of polymorphonuclear leukocytes, which have a role during the 

acute inflammatory phase, with a half-life in the circulation about 8 hours in humans [6]. One of fibrinogen 

degradation products is fibrinopeptide A and B which have a special proinflammatory effect as a neutrophil, 

monocytes, and macrophages chemoattractants [5].  In general, the inflammatory process increases with the 

severity of disease and persists despite quit smoking [7,8]. Fibrinogen levels tend to increase with severe airflow 

obstruction [9]. High neutrophil levels associated with decrease in FEV1 even beyond exacerbations [10,11] 

Neutrophil and fibrinogen levels are predictive markers for future exacerbations (Evaluation of COPD 

Longitudinally to Identify Predictive Surrogate Endpoints, ECLIPSE). Currently, fibrinogen considered as a 

prognostic biomarker in COPD patients [16,17].  In this study, we intend to explore the correlation between 

fibrinogen and neutrophil levels with incidence and COPD severity. Our hypothesis that fibrinogen and 

neutrophils levels associated with COPD severity. 

2. Methods 

Study Design 

This cross-sectional study was performed from May to July 2017. The flowchart showing the enrollment, 

screening, and outcome of this study was depicted in Figure 1. We enrolled outpatients and in patients 

diagnosed with COPD in Wahidin Sudirohusodo Hospital, and it‟s network. 

Subject 

We enrolled patients who were at least 40 years old diagnosed with COPD, which is stable and exacerbation 

stage with severity from mild to very severe. The diagnostic criteria were defined as an FEV1/FVC ratio <70%, 

determined when stable in accordance with the GOLD criteria. Excluded from the study were participants with 

a history of hypertension, stroke, Diabetes Mellitus, heart disease, autoimmune disease, asthma bronchial, 

pulmonary tuberculosis, chronic kidney disease, cancer, hematology disease, liver disease, and pregnancy. The 

subjects in the control group were non COPD healthy people who were older than 40 years with or without 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2019) Volume 48, No  1, pp 143-159 

145 
 

smoking history.All participants were informed about the nature and purpose of the study and gave their 

written consent. The study was approved by the Ethics Committee of Medical Faculty, Hasanuddin University, 

Makassar. 

Assesment 

Baseline demographic information, smoking history, medication history, and patient-reported history of 

exacerbations were collected. Exacerbations were defined according to the criteria of Anthonisen and his 

colleagues Patients who had deterioration in the symptoms of the respiratory tract that caused a change in 

medical treatment beyond normal daily variations were classified as “exacerbation COPD”. Patients who had 

not had any significant changes in their symptoms in the last 3 months and the ones who did not need 

additional inhaler treatment dosages or any other additional treatments were defined as “stable COPD”. At all 

visits, spirometry and symptom assessment using COPD Assesment Test, CAT and modified Medical Research 

Council,mMRC, were undertaken.  

The RBTand fibrinogen in blood was measured for both of group. After the collection of all databases, the 

differences among the parameters such as fibrinogen and neutrophil between the COPD group and those of the 

healthy group were compared. All the COPD patients received standard medication in accordance with the 

GOLD guidelines. Spirometry examination was performed on stable condition by using Spirovit Sp-1, Swiss-

made Schiller AG which has been calibrated first. Blood samples for fibrinogen examination inserted into a 

citrate tube (blue cap) containing the Na citrate buff, the tube inserted into the STA Compact tool by previously 

entering the patient data. Blood samples for neutrophil examination were inserted into a tube with EDTA 

potassium.  

Levels of hemoglobin, hematocrit, platelets, as well as white blood cells and types (neutrophils, lymphocytes, 

eosinophil, and monocytes),  were identified with automatic blood counters (Siemens Advia 2120, Diagnostic 

Solutions, Milan, Italy) with electrical impedance methods. All measurements will auto-exit from the tool. 

Statistical analysis 

The data obtained were analyzed with a computer using Statistical Package for Social Science (SPSS) version 

22. Statistical analysis was descriptive statistical analysis and Chi-Square, Fisher Exact, Mann-Whitney, 

Kruskal-Wallis and Kendall's tau-b statistic tests. Statistical test results are significant if the p-value of test 

<0.05. 

3. Result 

Our study recruited 56 subjects with age range 40 to 85 years, from 56 subjects we have 35 COPD subjects 

(62.5%) and 21 healthy subjects (37.5%) as controls with characteristics can be seen in following tables:  
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Table 1: Characteristics of Sex Distribution by COPD and Controls 

Sex 
Groups 

Total COPD Control 

 
male 

n 32 12 44 

% 91,4% 57,1% 78,6% 

female 
n 3 9 12 

% 8,6% 42,9% 21,4% 

Total 
n 35 21 56 

% 100,0% 100,0% 100,0% 

Fisher Exact test (p=0,005) 

Comparison of COPD group subjects between male and female was 91.4% and 8.6%, respectively, as well as 

with the control group, male greater than female in 57.1% and 42.9%. Distribution of sex differed significantly 

by group (p <0.01). The percentage of a male was higher in COPD than in controls (91.4% with 57.1%), 

whereas the percentage of females was higher in control than COPD (42.9% with 8.6%). 

Table 2: Characteristics of Age Distribution by COPD and Control Group 

Age 
Groups 

Total 
COPD Control 

 

<50 years 
N 2 14 16 

% 5,7% 66,7% 28,6% 

50-59 years 
N 5 5 10 

% 14,3% 23,8% 17,9% 

60-69 years 
N 18 2 20 

% 51,4% 9,5% 35,7% 

>=70 years 
N 10 0 10 

% 28,6% 0,0% 17,9% 

Total 
N 35 21 56 

% 100,0% 100,0% 100,0% 

Chi-Square test (p=0,000) 

In COPD group, subjects with age > 60 years were much more than age < 60 years (80% vs. 20%) while in the 

control group, subjects with age > 60 years were only two persons (9.5%). Age distribution was significantly 

different by group (p <0.001). Percentage of subjects with age < 60 years was higher in control than COPD, 

whereas the percentage of subjects with age > 60 years was higher in COPD than in controls.  
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Table 3: Characteristic of Body Mass Index Distribution by COPD and Control Group 

BMI 
Groups 

Total 
COPD Control 

 

Low BMI 
n 10 0 10 

% 28,6% 0,0% 17,9% 

Normal BMI 
n 17 21 38 

% 48,6% 100,0% 67,9% 

High BMI 
n 8 0 8 

% 22,9% 0,0% 14,3% 

Total 
n 35 21 56 

% 100,0% 100,0% 100,0% 

Chi-Square test (p=0,000) 

In the COPD group, the number of subjects with less BMI was ten people (28.6%), and high BMI were eight 

people (22.9%). While in the control group, all subjects had normal BMI (100%). The distribution of BMI 

differed significantly by group (p <0.001). Percentage of subjects with less nutrition and obese were higher in 

COPD than controls. 

In table 4,  all subjects of COPD and control groups were divided into smokers and nonsmokers. Seven 

subjects were nonsmokers, and 28 subjects were smokers in the COPD group while in the control group, 14 

subjects were nonsmokers and seven subjects were smokers. The percentage of subjects who smoked was 

significantly higher in COPD than in controls (80.0% and 33.3%) (p <0.001).  

Table 4: Characteristic of Smoking Status Distribution by COPD and Control Group 

Smoking Status 
Groups 

Total 
COPD Control 

 

Non-smokers 
n 7 14 21 

% 20,0% 66,7% 37,5% 

             Smokers 
n 28 7 35 

% 80,0% 33,3% 62,5% 

         Total 
n 35 21 56 

% 100,0% 100,0% 100,0% 

Chi Square test (p=0,000) 

Comparison of Fibrinogen and Neutrophil Levels between COPD Group and Control Group 

In Table 5 shows that fibrinogen levels were also significantly higher in COPD than in controls group (p 

<0.001), whereas fibrinogen levels in the COPD group compared with the control group (461.8 vs. 341.9) 

(p<0.001). The detailed results are displayed in the graph (Figure 2). While neutrophils levels were 

significantly higher in COPD than the control group (p <0.001), where neutrophil levels in the COPD group 

compared with the control group (66.5 vs. 51.0). The detailed results are displayed in the graph (Figure 3). 
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Table 5: Fibrinogen and Neutrophil Levels in COPD and Control Group 

Variable Groups N Median Mean SD p 

Fibrinogen 
COPD 35 415,0 461,8 126,4 

0,000 
Control 21 336,0 341,9 74,3 

Neutrophil 
COPD 35 67,9 66,5 13,1 

0,000 
Control 21 50,8 51,0 7,9 

      Mann-Whitney test 

 

Figure 2: Fibrinogen levels in COPD and Control Groups 

 

Figure 3: Neutrophils levels in COPD and Control Groups 

Correlation of Fibrinogen and Neutrophil Levels with Smoking Status in COPD Group  

Table 6: Correlation of Fibrinogen and Neutrophil Levels with Smoking Status  in COPD Group 

Variable Smoking Status N Median Mean SD p 

Fibrinogen 
Non-Smoker 7 386,0 393,0 105,4 

0,087 
Smoker 28 454,0 479,0 126,9 

Neutrophils 
Non-Smoker 7 65,5 62,8 14,1 

0,606 
Smoker 28 68,4 67,4 13,0 
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Mann-Whitney test 

Table 6 shows that fibrinogen and neutrophil levels did not differ significantly according to smoking status (p> 

0.05). 

Correlation of fibrinogen and neutrophil levels with exacerbations in the COPD group  

Table 7 shows that Fibrinogen levels were significantly higher (median and mean) in COPD exacerbations 

than in stable COPD (p <0.001). 

Table 7: Correlation of Fibrinogen Levels with Exacerbation in COPD Group 

COPD N Median Mean SD p 

Stable 23 392,0 385,1 56,7 
0,000 

Exacerbation 12 597,0 608,9 83,8 

Mann-Whitney test 

While in table 8 showed that neutrophil levels did not differ significantly with exacerbations in COPD (p> 

0.05).  

Table 8: Correlation of Neutrophil Levels with Exacerbations in COPD Group 

COPD n Median Mean SD p 

Stable 23 67,600 65,026 13,8729 
0,362 

Exacerbation 12 72,900 69,308 11,5829 

Mann-Whitney test 

Correlation of Smoking Status with COPD Severity 

In Table 9.  shows that no significant difference in the distribution of smoking status with COPD severity (p> 

0.05). 

Table 9: Correlation of Smoking Status with COPD Severity 

Smoking Status 
COPD Severity 

Total 
Grade A/B Grade C/D 

 

Non Smokers 
n 2 5 7 

% 50,0% 16,1% 20,0% 

Smokers 
n 2 26 28 

% 50,0% 83,9% 80,0% 

Total 
n 4 31 35 

% 100,0% 100,0% 100,0% 
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Fisher Exact test (p=0,171) 

Table 10: Correlation of Cigarettes Distribution (Brinkman Index) with COPD Severity  in COPD  Smokers 

Group 

Cigarettes (IB) 
COPD Severity 

Total 
Grade A/B Grade C/D 

 

Light Smokers 
n 0 1 1 

% 0,0% 3,8% 3,6% 

Mild Smokers 
n 1 3 4 

% 50,0% 11,5% 14,3% 

Heavy Smokers 
n 1 22 23 

% 50,0% 84,6% 82,1% 

Total 
n 2 26 28 

% 100,0% 100,0% 100,0% 

Chi-Square test (p=0,321) 

Whereas in table 10.  shows that no significant difference in cigarettes distribution (Brinkman Index) with 

COPD severity in smokers COPD (p> 0.05). 

Correlation of Fibrinogen and Neutrophil Levels with COPD Severity 

In Table 11. shows that fibrinogen levels highest significantly on grade D and lowest on grade A (p <0.001). 

This suggests a significant correlation between fibrinogen levels and COPD severity. 

Table 11: Correlation of Fibrinogen and Neutrophil Levels with COPD Severity 

Variable COPD Severity n Median Mean SD p 

Fibrinogen 

Grade A 2 285,0 285,0 32,5 

0,000 
Grade B 2 297,0 297,0 12,7 

Grade C 19 396,0 407,8 43,1 

Grade D 12 597,0 604,2 91,9 

Neutrophil Grade A 2 55,3 55,3 26,9 
 

0,484 

Kruskal-Wallis test 

Figure 4 also shows that fibrinogen levels were going higher with increasing severity of COPD. 
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Figure 4: Correlation of Fibrinogen Levels with COPD Severity 

 

Figure 5: Correlation of Neutrophil Levels with COPD Severity 

While neutrophil levels did not differ significantly with COPD severity (p> 0.05). This shows that no significant 

correlation between neutrophils with COPD severity. The detailed results are displayed in the graph (Figure 5). 

4. Discussion 

In this study, our COPD group divided into smokers and nonsmokers. A number of smokers were 28 people, 

and non-smokers were seven people. Similarly, the control group divided into smokers and non-smokers, with a 

number of smokers were seven people and nonsmokers were 14 people. Percentage of subjects who smoked was 

significantly higher in COPD than in controls, 80.0% and 33.3% (p <0.001). Percentage of men was higher in 

COPD than in controls groups (91.4% with 57.1%) with percentage of subjects with age > 60 years higher in 

COPD than in control groups (80% with 9.5%). Based on BMI, percentage of subjects with less and high BMI 

was higher in COPD than in controls groups, 28.6%, and 22.9%, respectively.  Our findings are in agreement 

with recent studies by Garciario and his colleagues which found that compared with control group, COPD group 

were more men and smokers, with older age and a higher body mass index [26]. Similarly, in the ECLIPSE 

study, found that COPD patients are older than control and have more intense smoking than smokers with 

normal lung function [60].  

Comparison of Fibrinogen and Neutrophil Levels between COPD and Control Groups 
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Fibrinogen is a major plasma protein coagulation factor associated with adverse health effects when the levels 

are low or high. While COPD is a predictor of increased levels of fibrinogen [8]. In this study, fibrinogen levels 

were significantly higher in COPD than in controls groups (p <0.001), whereas fibrinogen levels in the COPD 

group compared with the control group (461.8 vs. 341.9). This finding is consistent with a shift in hemostatic 

balance that will activate coagulation in COPD. Various studies have demonstrated the prothrombotic 

conditions that occur in COPD [8,41]. Mona Fattouh and his colleagues also found a statistically significant 

increase of fibrinogen levels in COPD patients compared with the control group [4]. Neutrophils play an 

essential role in the pathogenesis of COPD and considered to be the primary effector cells involved in 

inflammatory process. In COPD, peripheral blood neutrophils activated by different inflammatory mediators 

then extravasation into lung tissue. Neutrophilia caused by neutrophil demarginations, slow neutrophil 

apoptosis, and bone marrow stimulation by growth factors [61,62]. In this study, neutrophil levels were 

significantly higher in COPD than in controls groups (66.5 vs. 51.0). Our findings are in agreement with recent 

studies by Erdal in and his colleagues which found that statistically, neutrophil levels were significantly higher 

in COPD than in control group. Several studies have shown that neutrophils are a key mediator of decreased 

lung function in COPD patients. When activated, neutrophils release several proteolytic enzymes, elastase and 

metalloproteinase matrices, which contribute to the formation of emphysema. Milara and his colleagues 

reported that peripheral blood neutrophils are constantly increasing in patients with COPD despite smoking 

cessation for many years. Increase the level of neutrophils associated with development of COPD. Increased 

levels of neutrophils in COPD patients are in line with previous studies and support the concept of systemic 

inflammation [36,55,62].  

Correlation of Fibrinogen and Neutrophil Levels with Smoking Status in COPD Group 

Long-term smokers can inhale more than 5,000 different compounds over several decades while slowly 

developing the pulmonary disease. In this study, we found that fibrinogen levels in smokers were higher than 

non-smokers in the COPD group (479,0 vs 393.0) but not statistically significant (p> 0.05). While neutrophil 

levels in smokers were higher than nonsmoker subject in COPD group (67,4 vs 62,8) but not statistically 

significant (p> 0,05). This is consistent with a study conducted by Agusti A. and his colleagues found that 

fibrinogen didn‟t affected by smoking activation, which in later studies concluded that IL-8 and TNF-α were 

strongly influenced by smoking while hs-CRP, IL-6 and fibrinogen were inflammatory biomarkers associated 

with COPD whereas WBC affected by both smoking and COPD [9]. YunitaArliny and his colleagues also 

found that there was no significant correlation between fibrinogen levels with smoking history and Brinkman 

Index [7].  Our results show elevated levels of fibrinogen and neutrophils in smokers COPD  versus non-

smokers although not statistically significant. Based on this study, we concluded that an increase of neutrophil 

level in COPD didn't only influence by smoking alone. Similarly, insignificant elevated fibrinogen levels in 

these patients are likely due to our COPD subjects still have comorbid factors such as hypertension and diabetes 

mellitus which unable to exclude It may also affect inflammatory biomarkers in COPD patients outside of 

smoking. Miller and his colleagues suggests that comorbid diseases such as heart disease, hypertension, and 

diabetes associated with increased systemic inflammation [63].  

Correlation of Fibrinogen and Neutrophil Levels with Exacerbations in COPD Group 
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Alteration in various systemic inflammatory indicators observed during COPD exacerbation, which 

accompanied by significant pulmonary function decline. The basic mechanism of COPD exacerbation episodes 

is "pulmonary inflammatory flareup," regardless of the "trigger" that causes it (infection, air pollution, etc.). 

Increased levels of airway inflammation during exacerbations are also accompanied by greater systemic 

inflammation, which has a role in higher cardiovascular morbidity. In our study, fibrinogen levels were 

significantly higher (median and mean) in exacerbations than in stable (p <0.001). Our findings are in agreement 

with recent studies by Kersul and his colleagues and Fattouh and his colleagues who found that during COPD 

exacerbations, plasma fibrinogen levels were elevated compared with stable phases or smokers control subjects 

[4, 57].  Several studies have shown that peripheral blood neutrophils are increasing during exacerbations [64]. 

Peripheral blood neutrophils increased during exacerbations, with levels correlated with exacerbations severity. 

The percentage of blood neutrophil apoptosis in COPD exacerbations decreases. In our study, we found that 

levels of neutrophils in stable COPD (65.026) increases during exacerbations (69.308), but this result was not 

statistically significant (p> 0.05). An acute exacerbation can be caused by various causes including infection 

(bacteria or virus), bronchospasm, air pollution, or sedative class drugs [22]. While an increase in neutrophils 

itself only dominated by more severe exacerbations caused by bacterial infections [65]. In addition, in some 

exacerbated subjects, we did not immediately take blood samples on the same day our subject admitted to the 

hospital. At the time we took blood samples, the subjects had already received antibiotic therapy. This may 

affect levels of neutrophils in COPD subjects. Neutrophils are not acute-phase reactions, short-lived cells with a 

half-life in circulation about 8 hours in humans, compared with fibrinogen that has a half-life about 100 hours 

[5,6]. The nature of neutrophil, which is faster vanish in circulation, affect the neutrophil levels in our study. 

Correlation of Smoking Status with COPD Severity 

In our study, we found that no significant difference in smoking status distribution with COPD severity (p> 

0.05) and no significant difference in cigarettes distribution (Brinkman Index) with COPD severity in smokers 

COPD (p> 0, 05). Our findings are in agreement with recent studies by Agusti A. and his colleagues in 

ECLIPSE, found that the number of cigarettes which consumed almost the same at different stages of GOLD. 

Smoking is a major risk factor for COPD, but it has been suggested that not all smokers develop into this disease 

because of the presence the vulnerable and non-vulnerable smokers. Various 'levels of vulnerability' have been 

proposed by Fletcher and Peto in 1977, and have recently been confirmed in the Framingham Offspring Cohort, 

which there is a potential difference or genetic interaction with other risk factors, such as nutrition or infection 

[60].  

Correlation of Fibrinogen and Neutrophil Levels with COPD Severity 

Our study showed that the highest fibrinogen levels were in grade D and the lowest levels were in grade A (p 

<0.001). This suggests a significant relationship between fibrinogen levels and COPD severity. Our findings are 

in agreement with recent studies by Cockayne and his colleagues found that fibrinogen increases with COPD 

severity, consistent with its role as a chronic inflammatory marker [66]. Several mechanisms proposed as the 

origin of increased systemic inflammation in COPD. First, inflammatory mediator 'spillover' from the lung 

compartment; Second, inflammatory reaction due to tissue hypoxia, and third, the reaction caused by the 
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proinflammatory product of bacterial lipopolysaccharide [65].  In our study, neutrophil levels were higher in line 

with COPD severity, where the lowest score (55.3) was found in grade A while the highest score (70.6) was 

found in grade D but not statistically significant (p> 0.05 ). It shows no significant correlation between blood 

neutrophils and COPD severity. Our findings are in agreement with recent studies by Z He and his colleagues 

found that in peripheral blood analysis showed no significant difference between groups of COPD subjects 

based on GOLD criteria with the proportion of white blood cells or neutrophils [67].  Xiong and his colleagues 

and Lee and his colleagues found that neutrophils did not correlate with severity of respiratory tract obstruction 

and death in COPD [55, 65]. Based on these studies, it concluded that Neutrophil to Lymphocytes Ratio reflects 

severity and activity of COPD better than neutrophilia or lymphopenia alone where this ratio integrates 

neutrophilia as an indicator of inflammation and lymphopenia as an indicator of overall immune deficiency 

found in COPD [65]. Insignificant increase neutrophil levels with COPD severity in our study is likely due to 

blood sampling was done by random, not specified at any one time. Circadian variation of neutrophil in 

circulation has been reported, with neutrophil levels being highest in the blood during the day [68]. Also, in this 

study, we do not exclude any subject who use antibiotics that can affect neutrophils levels.  

Limitations 

Several potential limitations of this study are worth discussing. First, our COPD subject still accompanied by a 

comorbid disease which included exclusion criteria, this may lead to confusion in the results of the study. 

Several studies have suggested that this disorder is more common in COPD patients and, therefore, may 

contribute to its proinflammatory state. Secondly, COPD subjects in our study, 28% used inhaled and systemic 

corticosteroids. This can lead to underestimation of systemic biomarker levels. However, the effect of inhaled 

corticosteroids on inflammatory biomarkers remains controversial. Thirdly, the number of samples in our study 

is small so that it could not generalize some findings. 

5. Conclusion 

There is a significant correlation between increased levels of fibrinogen with the incidence and severity of 

COPD. In addition, there is a significant correlation between elevated levels of neutrophils with COPD 

incidence 

Acknowledgment 

Authors would like to acknowledge friends and family for supporting me during this study. 

6. Competing Interest 

The authors declare that they have no competing interests. 

References 

 [1] Alvar Agusti, Marc Decramer, Rongchang Chen, et al. Global Initiative for Chronic Obstructive Lung 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2019) Volume 48, No  1, pp 143-159 

155 
 

Disease: Pocket Guide to COPD Diagnosis, Management, and Prevention A Guide for Health Care 

Professionals. In: Hadfield R, ed. UK: Global Initiative for Chronic Obstructive Lung Disease, Inc; 

2017:42. 

[2] Maranatha D. Penyakit Paru Obstruktif Kronik (PPOK). In: Wibisono MJ, ed. Buku Ajar Ilmu Penyakit 

Paru. 5 ed. Surabaya: Departemen Ilmu Penyakit Dalam; 2013:41-57. 

[3] Soeroto AY. Penyakit Paru Obstruktif Kronis. In: Zulkarnain Dahlan ea, ed. Kompendium Tatalaksana 

Respirologi dan Respirasi Kritis 2ed. Bandung: PERPARI (Perhimpunan Respirologi Indonesia); 2013:31-

52. 

[4] Mona Fattouh, Alkady O. Inflammatory biomarkers in chronic obstructive pulmonary disease. Egyptian 

Journal of Chest Diseases and Tuberculosis 2014:799-804. 

[5] Jennewein C, Tran N, Paulus P, et al. Novel aspects of fibrin(ogen) fragments during inflammation. Mol 

Med 2011;17:568-73. 

[6] Kolaczkowska E, Kubes P. Neutrophil recruitment and function in health and inflammation. Nat Rev 

Immunol 2013;13:159-75. 

[7] Yunita Arliny, Faisal Yunus, Wiwien H Wiyono, et al. Kadar Fibrinogen dan Faktor-faktor Resiko 

Sindrom Metabolik pada Pasien Penyakit Paru Obstruktif Kronik (PPOK) Stabil. J Indon Med Assoc 

2011;61. 

[8] Mannino DM, Valvi D, Mullerova H, et al. Fibrinogen, COPD and mortality in a nationally representative 

U.S. cohort. Copd 2012;9:359-66. 

[9] Agusti A, Edwards LD, Rennard SI, et al. Persistent systemic inflammation is associated with poor clinical 

outcomes in COPD: a novel phenotype. PLoS One 2012;7:e37483. 

[10] Dixon LC, Ward DJ, Smith J, et al. New and emerging technologies for the diagnosis and monitoring of 

chronic obstructive pulmonary disease: A horizon scanning review. Chron Respir Dis 2016. 

[11] Pavord ID, Jones PW, Burgel PR, et al. Exacerbations of COPD. Int J Chron Obstruct Pulmon Dis 2016;11 

Spec Iss:21-30. 

[12] Tantucci C, Modina D. Lung function decline in COPD. Int J Chron Obstruct Pulmon Dis 2012;7:95-9. 

[13] Alexandra Comes, Edith Simona Ianoși, Jimborean G. Inflammatory Biomarkers in Chronic Obstructive 

Pulmonary Disease. University of Medicine and Pharmacy, Tîrgu Mureș, Romania: Journal of 

Interdisciplinary Medicine; 2016:12-7. 

[14]  Hurst JR, Vestbo J, Anzueto A, et al. Susceptibility to exacerbation in chronic obstructive pulmonary 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2019) Volume 48, No  1, pp 143-159 

156 
 

disease. N Engl J Med 2010;363:1128-38. 

[15] do Nascimento ES, Sampaio LM, Peixoto-Souza FS, et al. Home-based pulmonary rehabilitation improves 

clinical features and systemic inflammation in chronic obstructive pulmonary disease patients. Int J Chron 

Obstruct Pulmon Dis 2015;10:645-53. 

[16]  Faner R, Tal-Singer R, Riley JH, et al. Lessons from ECLIPSE: a review of COPD biomarkers. Thorax 

2014;69:666-72. 

[17] Casaburi R, Celli B, Crapo J, et al. The COPD Biomarker Qualification Consortium (CBQC). Copd 

2013;10:367-77. 

[18] Laurentia K. Mihardja, Delima, Farida Soetiarto, et al. Penyakit Tidak Menular.  Riset Kesehatan Dasar: 

RISKESDAS 2013. Jakarta: Badan Penelitian dan Pengembangan Kesehatan Kementrian Kesehatan RI; 

2013:85. 

[19] Vestbo J, Hurd SS, Agusti 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;187:347-65. 

[20]  Kaul S. Pathophysiology. In: Laura Blackler RN ea, ed. Managing Chronic Obstructive Pulmonary 

Disease. England: John Wiley & Sons Ltd; 2007:292. 

[21] Liam Heaney, Masih I. Inflammation in COPD and New Drug Strategies In: Khatami M, ed. 

Inflammation, Chronic Diseases and Cancer – Cell and Molecular Biology, Immunology and Clinical 

Bases. First ed. Janeza Trdine 9, 51000 Rijeka, Croatia: InTech; 2012:333. 

[22] Bambang Sigit Riyanto, Heni Retno Wulan, Hisyam B. Obstruksi Saluran Pernapasan Akut. In: Setiati S, 

ed. Buku Ajar Ilmu Penyakit Dalam. 6 ed. Jakarta: InternaPublishing Pusat Penerbitan Ilmu Penyakit 

Dalam; 2014:1602. 

[23] Wandersee K. Pathophysiology of COPD. In: Han MK, ed. Pulmonology. New Jersey: Projects In 

Knowledge, Inc; 2017:2142. 

[24] Valvi D, Mannino DM, Mullerova H, et al. Fibrinogen, chronic obstructive pulmonary disease (COPD) 

and outcomes in two United States cohorts. Int J Chron Obstruct Pulmon Dis 2012;7:173-82. 

[25] Jiang R, Burke GL, Enright PL, et al. Inflammatory markers and longitudinal lung function decline in the 

elderly. Am J Epidemiol 2008;168:602-10. 

[26] Garcia-Rio F, Miravitlles M, Soriano JB, et al. Systemic inflammation in chronic obstructive pulmonary 

disease: a population-based study. Respir Res 2010;11:63. 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2019) Volume 48, No  1, pp 143-159 

157 
 

[27] Peinado VI, Pizarro S, Barbera JA. Pulmonary vascular involvement in COPD. Chest 2008;134:808-14. 

[28] Espinosa de los Monteros MJ, Pena C, Soto Hurtado EJ, et al. Variability of respiratory symptoms in 

severe COPD. Arch Bronconeumol 2012;48:3-7. 

[29] Kessler R, Partridge MR, Miravitlles M, et al. Symptom variability in patients with severe COPD: a pan-

European cross-sectional study. Eur Respir J 2011;37:264-72. 

[30] Kim S, Nadel JA. Fibrinogen binding to ICAM-1 promotes EGFR-dependent mucin production in human 

airway epithelial cells. Am J Physiol Lung Cell Mol Physiol 2009;297:L174-83. 

[31] Su B, Liu T, Fan H, et al. Inflammatory Markers and the Risk of Chronic Obstructive Pulmonary Disease: 

A Systematic Review and Meta-Analysis. PLoS One 2016;11:e0150586. 

[32] Barbu C, Iordache M, Man MG. Inflammation in COPD: pathogenesis, local and systemic effects. Rom J 

Morphol Embryol 2011;52:21-7. 

[33] Alexandra Comes, Edith Simona Ianoși, Jimborean G. Inflammatory Biomarkers in Chronic Obstructive 

Pulmonary Disease. Journal of Interdisciplinary Medicine 2016:12-7. 

[34] Duvoix A, Dickens J, Haq I, et al. Blood fibrinogen as a biomarker of chronic obstructive pulmonary 

disease. Thorax 2013;68:670-6. 

[35] Zhang Y, Li S, Wang G, et al. Changes of HMGB1 and sRAGE during the recovery of COPD 

exacerbation. J Thorac Dis 2014;6:734-41. 

[36] Erdal İn, Mutlu Kuluöztürk, Önsel Öner, et al. The Importance of Neutrophil-to-Lymphocyte Ratio in 

Chronic Obstructive Pulmonary Disease. Turkish Thoracic Society 2016:41-6. 

[37] Nicola J Sinden, Stockley RA. Systemic inflammation and comorbidity in COPD: a result of „overspill‟ of 

inflammatory mediators from the lungs? Review of the evidence. Thorax 2010:930-6. 

[38] Lomas DA, Lipson DA, Miller BE, et al. An oral inhibitor of p38 MAP kinase reduces plasma fibrinogen 

in patients with chronic obstructive pulmonary disease. J Clin Pharmacol 2012;52:416-24. 

[39] Sara Ongay, Frank Klont, Peter Horvatovich, et al. Prioritization of COPD protein biomarkers, based on a 

systematic study of the literature The Netherlands: Advances in Precision Medicine; 2015:12-24. 

[40]  Thomsen M, Ingebrigtsen TS, Marott JL, et al. Inflammatory biomarkers and exacerbations in chronic 

obstructive pulmonary disease. Jama 2013;309:2353-61. 

[41] Lazovic B. Correlation of CRP and serum level of fibrinogen with severity of disease in chronic obstructive 

pulmonary disease patients. Med Arch 2012;66:159-60. 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2019) Volume 48, No  1, pp 143-159 

158 
 

[42] Agusti A, Gea J, Faner R. Biomarkers, the control panel and personalized COPD medicine. Respirology 

2016;21:24-33. 

[43] Shaw JG, Vaughan A, Dent AG, et al. Biomarkers of progression of chronic obstructive pulmonary disease 

(COPD). J Thorac Dis 2014;6:1532-47. 

[44] Tatsiana Beiko, Strange C. Chronic Obstructive Pulmonary Disease Biomarkers. Eurasian J Pulmonol 

2016:3-10. 

[45] Mannino DM, Tal-Singer R, Lomas DA, et al. Plasma Fibrinogen as a Biomarker for Mortality and 

Hospitalized Exacerbations in People with COPD. Chronic Obstr Pulm Dis 2015;2:23-34. 

[46] Sadik CD, Kim ND, Luster AD. Neutrophils cascading their way to inflammation. Trends Immunol 

2011;32:452-60. 

[47] Alley TL. Periphery: Innate Immune Response. In: Kim Moscatello, ed. USMLE Step 1 Lecture Notes 

2016 Immunology and Microbiology. New York: Kaplan Inc; 2016:38. 

[48] Singh D, Edwards L, Tal-Singer R, et al. Sputum neutrophils as a biomarker in COPD: findings from the 

ECLIPSE study. Respir Res 2010;11:77. 

[49] Baines KJ, Simpson JL, Gibson PG. Innate immune responses are increased in chronic obstructive 

pulmonary disease. PLoS One 2011;6:e18426. 

[50] Austin V, Crack PJ, Bozinovski S, et al. COPD and stroke: are systemic inflammation and oxidative stress 

the missing links? Clin Sci (Lond) 2016;130:1039-50. 

[51] Quint JK, Wedzicha JA. The neutrophil in chronic obstructive pulmonary disease. J Allergy Clin Immunol 

2007;119:1065-71. 

[52] Kawayama T, Kinoshita T, Matsunaga K, et al. Responsiveness of blood and sputum inflammatory cells in 

Japanese COPD patients, non-COPD smoking controls, and non-COPD nonsmoking controls. Int J Chron 

Obstruct Pulmon Dis 2016;11:295-303. 

[53] Mirella Profita, Angelo Sala, Anna Bonanno, et al. Chronic obstructive pulmonary disease and neutrophil 

infiltration: role of cigarette smoke and cyclooxygenase products. Am J Physiol Lung Cell Mol Physiol 

2010:L261–L9. 

[54] Fan VS, Gharib SA, Martin TR, et al. COPD disease severity and innate immune response to pathogen-

associated molecular patterns. Int J Chron Obstruct Pulmon Dis 2016;11:467-77. 

[55] Lee H, Um SJ, Kim YS, et al. Association of the Neutrophil-to-Lymphocyte Ratio with Lung Function and 

Exacerbations in Patients with Chronic Obstructive Pulmonary Disease. PLoS One 2016;11:e0156511. 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2019) Volume 48, No  1, pp 143-159 

159 
 

[56] Larsson S, Nordenson A, Glader P, et al. A gender difference in circulating neutrophils in malnourished 

patients with COPD. Int J Chron Obstruct Pulmon Dis 2011;6:83-8. 

[57] Kersul AL, Iglesias A, Rios A, et al. Molecular mechanisms of inflammation during exacerbations of 

chronic obstructive pulmonary disease. Arch Bronconeumol 2011;47:176-83. 

[58] Vogelmeier C, Aquino TO, O'Brien CD, et al. A randomised, placebo-controlled, dose-finding study of 

AZD9668, an oral inhibitor of neutrophil elastase, in patients with chronic obstructive pulmonary disease 

treated with tiotropium. Copd 2012;9:111-20. 

[59] Anzueto A. Impact of exacerbations on COPD. Eur Respir Rev 2010;19:113-8. 

[60] Agusti A, Calverley PM, Celli B, et al. Characterisation of COPD heterogeneity in the ECLIPSE cohort. 

Respir Res 2010;11:122. 

[61] Kurtipek E, Bekci TT, Kesli R, et al. The role of neutrophil-lymphocyte ratio and platelet-lymphocyte ratio 

in exacerbation of chronic obstructive pulmonary disease. J Pak Med Assoc 2015;65:1283-7. 

[62] Milara J, Juan G, Peiro T, et al. Neutrophil activation in severe, early-onset COPD patients versus healthy 

non-smoker subjects in vitro: effects of antioxidant therapy. Respiration 2012;83:147-58. 

[63] Miller J, Edwards LD, Agusti A, et al. Comorbidity, systemic inflammation and outcomes in the ECLIPSE 

cohort. Respir Med 2013;107:1376-84. 

[64] Andelid K, Andersson A, Yoshihara S, et al. Systemic signs of neutrophil mobilization during clinically 

stable periods and during exacerbations in smokers with obstructive pulmonary disease. Int J Chron 

Obstruct Pulmon Dis 2015;10:1253-63. 

[65] Xiong W, Xu M, Zhao Y, et al. Can we predict the prognosis of COPD with a routine blood test? Int J 

Chron Obstruct Pulmon Dis 2017;12:615-25. 

[66] Cockayne DA, Cheng DT, Waschki B, et al. Systemic biomarkers of neutrophilic inflammation, tissue 

injury and repair in COPD patients with differing levels of disease severity. PLoS One 2012;7:e38629. 

[67] He Z, Chen Y, Chen P, et al. Local inflammation occurs before systemic inflammation in patients with 

COPD. Respirology 2010;15:478-84. 

[68] Cermakian N, Lange T, Golombek D, et al. Crosstalk between the circadian clock circuitry and the 

immune system. Chronobiol Int 2013;30:870-88. 


