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Abstract 
Objective: To assess the association between fibrinogen levels and immune inflammation severity in patients with 
chronic obstructive pulmonary disease at different stages of the Global Initiative for Chronic Obstructive Lung 
Disease classification. 
Method: The descriptive, prospective, cross-sectional study was conducted from January 2022 to November 2023 
at the Pulmonology Department, Mardan Medical Complex, Khyber Pakhtunkhwa, Pakistan, and comprised chronic 
obstructive pulmonary disease patients of either gender aged 40-85 years. Fibrinogen levels and systemic immune-
inflammatory markers were measured, and disease severity was classified based on the Global Initiative for Chronic 
Obstructive Lung Disease classification. Independent predictors of fibrinogen levels as well as the diagnostic 
accuracy of biomarkers for predicting advanced chronic obstructive pulmonary disease were identified. Data was 
analysed using SPSS 26. 
Results: Of the 253 patients, 147(58.10%) were males and 106(41.89%) were females. Most of the patients were 
aged 40-50 years 72(28.45%), followed by 50-60 years 57(22.52%). A strong positive correlation was observed 
between fibrinogen levels and chronic obstructive pulmonary disease severity (r=0.815, p<0.001). The diagnostic 
accuracy of fibrinogen for predicting advanced disease stages was reliable, having an area under the curve of 0.910. 
Conclusion: Fibrinogen levels could be used as a marker for immune inflammation severity in chronic obstructive 
pulmonary disease patients. 
Key Words: Fibrinogen levels, Biomarker, Inflammation, Pulmonary disease, Chronic obstructive. 
(JPMA 75: 556; 2024) DOI: https://doi.org/10.47391/JPMA.11531 

Introduction 
Chronic obstructive pulmonary disease (COPD), a 
common and severe respiratory condition, is 
characterised by a continuous restriction in airflow and a 
progressive loss of lung function.1 Over three million 
people die from COPD each year, placing a heavy burden 
on healthcare systems and being a major cause of 
morbidity and mortality worldwide.2 Based on their lung 
function, as determined by forced expiratory volume in 
one second (FEV1), COPD patients are divided into four 
phases by the Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) classification.1 These stages (I-IV) 
offer important details on the severity, prognosis and 
available treatments for the disease.3 

Systemic inflammation plays a significant role in the 
pathophysiology and development of COPD.4 C-reactive 

protein (CRP), interleukin-6 (IL-6), and tumour necrosis 
factor-alpha (TNF-α) are a few examples of the 
inflammatory mediators that are released as a result of 
the activation of innate and adaptive immune responses 
.5 These systemic immune inflammatory markers have 
been linked with increased disease severity, more 
frequent exacerbations, and a higher risk of death in 
COPD patients.6,7 

The liver produces fibrinogen (FIB), a glycoprotein that is 
essential for blood clotting, inflammation and tissue 
repair.8 Patients with COPD frequently have high FIB 
levels, and a recent study has indicated that FIB may be a 
promising biomarker for disease severity, risk of 
exacerbation and death.9  Additionally, FIB has been 
found to be a distinct risk factor for cardiovascular and all-
cause mortality in COPD patients.10 

Despite rising evidence of their significance in COPD, 
possible changes in these markers' levels across COPD 
stages can reveal pathophysiological processes. The data 
may affect risk classification, prognosis and targeted 
therapy. Understanding the links between these 
indicators and lung function can lead to new COPD 
treatments that reduce systemic inflammation and 
improve clinical outcomes. 
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The current study was planned to examine FIB levels and 
systemic immune inflammatory indicators in COPD 
patients at various GOLD stages. 

Patients and Methods 
The descriptive, prospective, cross-sectional study was 
conducted from January 2022 to November 2023 at the 
Pulmonology Department, Mardan Medical Complex 
(MMC), Khyber Pakhtunkhwa, Pakistan. After approval 
from the ethics review boards of MMC and Bacha Khan 
Medical College (BKMC), the sample was raised using 
convenience sampling technique. Those included were 
COPD patients of either gender aged 40-85 years meeting 
the GOLD criteria. The Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) criteria.3 Patients with 
other pulmonary diseases, autoimmune diseases, 
malignancies, a history of acute exacerbations within the 
preceding three months, or those receiving 
immunosuppressive therapy were excluded. Informed 
consent was obtained from all the participants. 

The sample size calculation for the study was determined 
using the formula 

 

sample size per GOLD stage was calculated as 
approximately 35 patients. Considering the four GOLD 
stages, the total required sample size was 140 patients. To 
account for an anticipated dropout rate of 10%, the 
sample size was adjusted using the formula  

 

resulting in a final adjusted sample size of approximately 
156 patients. To ensure adequate representation and 
account for practical recruitment feasibility, the target 
sample size was set at 160 patients, distributed 
approximately equally across the four GOLD stages.11 

For determining the GOLD stage, a spirometer was used 
to measure the ratio between FEV1 and forced vital 
capacity (FVC), according to the manufacturer's 
instructions by spirobank ii made in Italy. Stage I (mild) 
required an FEV1/FVC ratio of <0.70 and FEV1 80%. 
Patients could have a persistent cough and sputum 
production at this point, but they might not be aware of 
any breathing problems. Stage II (moderate) meant FEV1 
50-79%, and FEV1/FVC ratio <0.70. Patients could have a 
persistent cough and sputum production, and 
experienced breathlessness during physical exertion. 
Stage III (severe) meant FEV1/FVC ratio 0.70, and 
projected FEV1 30-49%. Stage IV (very severe) meant 
FEV1/FVC ratio 0.70 and FEV1 30-50% plus chronic 

respiratory failure. Patients could have significant 
shortness of breath (SOB) and could experience 
exacerbations necessitating hospitalisation.5 

Blood samples from all the participants were collected in 
vacutainer containers and centrifuged at 4°C at 3,000 rpm 
for 10 minutes. The separated serum was kept at -80 
degrees Celsius until further examination. The Clauss 
method, entailing a coagulometer-based automated 
assay, was used tso determine FIB levels.12 For systemic 
immune inflammation, a sensitive chemiluminescence 
immunoassay (CLIA) was used to measure CRP levels by 
using Roche cobas e411 automated immunoassay 
analyzer made in Germany. IL-6 and TNF-α levels were 
measured using enzyme-linked immunosorbent assay 
(ELISA) kits according to the manufacturer's instructions 
by ELK biotechnology made in the united states of 
America. In addition, total leukocytes count (TLC), 
neutrophils (NEU) and lymphocytes (LYM) counts were 
collected as baseline testing using a haematology 
analyser (Horiba ABX Micros es60) made in the France. 

Data was analysed using SPSS 26. Continuous variables 
were reported as medians with interquartile ranges (IQR), 
and categorical variables were presented as frequencies 
and percentages. For the comparison of categorical 
variables, chi-square test was utilised. In instances where 
the frequencies fell <5, Fisher’s exact test was applied to 
maintain statistical accuracy. Given the non-parametric 
distribution of continuous variables, Kruskal-Wallis test 
was used to analyse differences in baseline parameters, 
systemic immune inflammation markers, and FIB levels 
across the GOLD stages. Correlations involving FIB levels, 
baseline characteristics, and systemic immune 
inflammation markers with GOLD stages were examined 
using Spearman’s correlation coefficient, which is an 
appropriate method for non-parametric data. To assess 
the discriminatory ability of baseline parameters, systemic 
inflammation markers, and FIB levels in predicting 
advanced GOLD stages, a receiver operating 
characteristic (ROC) curve analysis was conducted, and 
the area under the curve (AUC) was calculated. Despite 
the non-normal distribution of FIB levels, simple linear 
regression analysis was performed to determine 
independent predictors of FIB. This approach was 
considered appropriate given that linear regression could 
still provide reliable results in larger datasets where 
violations of the normality assumption have a reduced 
impact. Adjustments for potential confounding variables, 
including age, gender, smoking status, body mass index 
(BMI) and COPD severity, and all other studied variables 
were made to improve the accuracy of the model. A 95% 
confidence interval (CI) was applied to all statistical tests 



where applicable, and p<0.05 was considered statistically 
significant. 

Results 
Of the 253 patients, 147(58.10%) were males and 
106(41.89%) were females. Most of the patients were 
aged 40-50 years 72(28.45%), followed by 50-60 years 
57(22.52%). There were 69(27.27%) patients having GOLD 

stage I, 82(35.17%) stage II, 62(24.50%) stage III, and 
33(13.04%) stage IV. Physical and clinical characteristics of 
all the patients were noted in detail (Table 1). 

As the severity of COPD increased, there was a notable 
increase in TLC, NEU, CRP, IL6, TNF-α and FIB levels, while 
LYM levels decreased (Table 2). 

The correlation between FIB and GOLD stage (0.815, 
p<0.000) suggested a significant association between FIB 
levels and COPD severity (Table 3). 

All biomarkers showed statistically significant values 
(p<0.05). The ROC curve analysis demonstrated that TNF-
α had the highest AUC (0.987), followed by CRP (0.977) 
and NEU (0.955). Fibrinogen also exhibited a notable AUC 
value (0.910) (Table 4, Figure 1). 
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Table-1: Demographic, physical and clinical characteristic of chronic obstructive 
pulmonary disease (COPD) patients. 
 
Characteristic                                           No of patients                  Values/percentages  
 
Total Patients                                                        253                                                          100 
Gender 
Male                                                                         147                                                        58.10 
Female                                                                    106                                                        41.89 
Age (Years)  
40-50                                                                        72                                                         28.45 
50-60                                                                         57                                                         22.52 
60-70                                                                         45                                                         17.78 
70-80                                                                         51                                                         20.15 
80-85                                                                         28                                                         11.06 
Sign Symptoms  
Shortness Of Breath                                             253                                                          100 
Wheezing                                                                186                                                        73.51 
Chest Tightness                                                     172                                                        67.98 
Chronic Cough                                                       253                                                          100 
Mucous Production                                               61                                                         24.11 
Fatigue                                                                      33                                                         13.04 
Weight Loss                                                             33                                                         13.04 
Recurrent Respiratory Infections 
Pneumonia                                                              14                                                           5.53 
Bronchitis                                                                 31                                                         12.25 
Body Mass Index 
<18.5                                                                        49                                                         19.36 
18.5-24.9                                                                  73                                                         28.85 
25.0-29.9                                                                  67                                                         26.48 
30.0-34.9                                                                  36                                                         14.22 
>35.0                                                                        28                                                         11.06 
 

Smoking History  
Yes                                                                             122                                                        48.22 
No                                                                             131                                                        51.77 
Respiratory Rate                                                   253                                                    23(21-25) 
Heart Rate                                                               253                                                   93(88-110) 
Diastolic Pressure                                                 253                                                    88(79-94) 
Systolic Pressure                                                   253                                                136(125-149) 
Body Temperature                                               253                                        36.6(36.33-37.04) 
Spirometry 
Fev1 % Predicted                                                 253                                       63.00(31.00-81.00) 
Fev1/Fvc Ratio                                                       253                                              0.65(0.62-0.71) 
Arterial Blood Gases  
Ph                                                                              253                                              7.39(7.36-7.42) 
Paco2                                                                        253                                              62.3(42.6-69.9) 
Pao2/Fio2                                                                253                                               299(258–391) 
Hco3                                                                          253                                          29.5(27.29-32.51) 
Gold Stage 
Stage 1                                                                      69                                                         27.27 
Stage 2                                                                      89                                                         35.17 
Stage 3                                                                      62                                                         24.50 
Stage 4                                                                      33                                                         13.04 
PCO2: Partial pressure of carbon dioxide, HCO3: Bicarbonate, PaO2/FiO2: Partial arterial 
oxygen/fractional inspired oxygen, Ph: Potential of hydrogen, FEV1: Forced expiratory volume in 
1 second, FCV: Forced vital capacity.

Table-2: Systemic immune inflammation severity based on Global Initiative for Chronic Obstructive Lung Disease (GOLD) stages. 
 
Characteristic                                     Stage 1                                                         Stage 2                                                 Stage 3                                                    Stage 4                                      P-VALUE 
 
Patients                                                 69(27.27)                                                         89(35.17)                                                 62(24.50)                                                 33(13.04)                                                 
TLC                                                     7.52(7.26-7.90)                                             7.73(7.01-8.56)                                    9.29(8.41-10.14)                                11.37(10.57-12.22)                               < 0.001  
NEU                                                   5.26(4.84-5.54)                                             5.67(5.12-6.58)                                     7.20(6.48-8.15)                                    9.60(8.80-10.43)                                 < 0.001  
LYM                                                   1.52(1.39-1.69)                                             1.17(1.09-1.24)                                     1.14(1.03-1.25)                                     0.94(0.84-1.10)                                   < 0.001  
CRP                                                 10.31(6.00-13.44)                                       20.01(15.33-28.91)                              39.06(31.00-49.11)                              55.46(46.29-59.21)                               < 0.001  
IL6                                                      2.65(1.93-3.43)                                             6.46(4.70-8.22)                                   11.73(6.95-14.11)                                13.91(9.14-23.55)                                < 0.001  
TNF-α                                                5.07(4.01-7.01)                                           10.08(6.06-14.09)                               26.04(18.06-34.02)                              42.07(39.03-53.05)                               < 0.001  
FIB                                                       305(295-313)                                                 365(315-419)                                         439(380-493)                                         634(572-740)                                    < 0.001  
 

TLC: Total leukocyte count, NEU: Neutrophils, LYM: Lymphocytes, IL6: Interleukin 6, TNF-α: Tumour necrosis factor-alpha, CRP: C-reactive protein, FIB: Fibrinogen.

Continued on next column...

Continued from previous column...



GOLD stage, wheezing, mucous production, FEV1% 
predicted, bicarbonate (HCO3), , PaO2/FiO2: Partial 
arterial carbon dioxide (PaCO2), and the ration between 
partial arterial oxygen (PaO2) and fractional inspired 
oxygen (FiO2) were significant predictors of FIB levels 
(p<0.05). Other variables, like age, body mass index (BMI) 
and vital signs, were not significant predictors of FIB levels 
(Table 5). 

There was a positive linear relationship of TLC, NEU, IL-6, 
TNF-α, CRP and FIB levels with GOLD stage, while there 
was a negative linear relationship between LYM count 
and GOLD stage (Figure 2). 
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Figure-1: Arrow pointing at the right lower parathyroid gland in the picture. Stitch is retracting the right lobe of the thyroid gland medially.

Table-3: Correlation metrics of the studied diagnostic blood parameters for systemic immune inflammation severity. 
 
Biomarkers                                      Correlation and significance                       TLC                           NEU                          LYM                              CRP                          IL-6                    TNF-α                     FIB                      GOLD Stages 
 
TLC                                                                    Correlation Coefficient                                    1                            0.991                       -0.435                          0.728                        0.646                    0.751                    0.647                             0.787 
                                                                                          P-value                                                                                < 0.001                  < 0.001                      < 0.001                  < 0.001              < 0.001              < 0.001                       < 0.001  
NEU                                                                  Correlation Coefficient                                0.991                            1                           -0.554                          0.768                        0.673                    0.781                    0.686                             0.839 
                                                                                          P-value                                            < 0.001                                                      < 0.001                      < 0.001                  < 0.001              < 0.001              < 0.001                       < 0.001  
LYM                                                                  Correlation Coefficient                               -0.435                      -0.554                           1                               -0.626                      -0.498                  -0.575                  -0.575                           -0.736 
                                                                                          P-value                                            < 0.001                  < 0.001                                                         < 0.001                  < 0.001              < 0.001              < 0.001                       < 0.001  
CRP                                                                   Correlation Coefficient                                0.728                        0.768                       -0.626                               1                            0.670                    0.800                    0.708                             0.882 
                                                                                          P-value                                            < 0.001                  < 0.001                  < 0.001                                                         < 0.001              < 0.001              < 0.001                       < 0.001  
IL-6                                                                   Correlation Coefficient                                0.646                        0.673                       -0.498                          0.670                            1                        0.659                    0.681                             0.752 
                                                                                          P-value                                            < 0.001                  < 0.001                  < 0.001                      < 0.001                                                  < 0.001              < 0.001                       < 0.001  
TNF-α                                                               Correlation Coefficient                                0.751                        0.781                       -0.575                          0.800                        0.659                        1                        0.770                             0.876 
                                                                                          P-value                                            < 0.001                  < 0.001                  < 0.001                      < 0.001                  < 0.001                                              < 0.001                       < 0.001  
FIB                                                                     Correlation Coefficient                                0.647                        0.686                       -0.575                          0.708                        0.681                    0.770                        1                                 0.815 
                                                                                          P-value                                            < 0.001                  < 0.001                  < 0.001                      < 0.001                  < 0.001              < 0.001                                                       < 0.001 
GOLD Stages                                                 Correlation Coefficient                                0.787                        0.839                       -0.736                          0.882                        0.752                    0.876                    0.815                                 1 
                                                                                          P-value                                            < 0.001                  < 0.001                  < 0.001                      < 0.001                  < 0.001              < 0.001              < 0.001                                 

TLC: Total leukocyte count, NEU: Neutrophils, LYM: Lymphocytes, IL6: Interleukin 6, TNF-α: Tumour necrosis factor-alpha, CRP: C-reactive protein, FIB: Fibrinogen. 

Table-4: MReceiver operating characteristic (ROC) curve data of different blood 
parameters of systemic immune inflammation severity for disease stages C and D. 
 
Test Result Variable    AUC         Std. Error                       95% CI                         p-value 
                                                                                     Lower Bound   Upper Bound 
 
TLC                                        0.943            0.013             0.918                      0.968           < 0.001  
NEU                                       0.955            0.011             0.933                      0.976           < 0.001  
LYM                                      0.795            0.028             0.739                      0.850           < 0.001  
CRP                                       0.977            0.007             0.963                      0.990           < 0.001  
IL6                                         0.907            0.018             0.872                      0.943           < 0.001  
TNF-α                                   0.987            0.005             0.978                      0.996           < 0.001  
FIB                                         0.910            0.017             0.877                      0.943           < 0.001 
 

TLC: Total leukocyte count, NEU: Neutrophils, LYM: Lymphocytes, IL6: Interleukin 6, TNF-α: 
Tumour necrosis factor-alpha, CRP: C-reactive protein, FIB: Fibrinogen. AUC: Area under the curve. 
CI: Confidence interval. 
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Discussion 
In the current study, the demographic distribution of 
patients aligned with global trends, with a slightly higher 
proportion of male participants (58.10%) compared to 
females (41.89%).13 The current age range of 40-85 years 
accurately represented the adult demographic most 
commonly affected by COPD14, strengthening the 
external validity of the findings and their applicability to 
the broader patient population. 

The diverse array of symptoms experienced by the 
current patients unveiled a complex clinical landscape. 
SOB and chronic cough emerged as the most prevalent 
and universally experienced symptoms.15 wheezing and 
chest tightness were also reported by a substantial 
proportion of patients, highlighting their importance in 
COPD symptomatology.16,17 In contrast, mucus 
production, fatigue and weight-loss were less frequent, 
suggesting variability in COPD manifestations.18 

Furthermore, the study revealed the presence of 
recurrent respiratory infections, such as pneumonia and 
bronchitis, in a small percentage of patients, underlining 
the potential complications associated with COPD. 

The BMI distribution and smoking history of the current 
patients mirrored patterns observed in previous studies, 
providing a foundation for comparison.19,20 The current 
findings related to spirometry and arterial blood gas 
values were consistent with the existing literature, further 
substantiating the relevance of the current patient 
population.21 The distribution of GOLD stages among the 
patients aligned with other studies, indicating that milder 
stages (I and II) were more common than severe stages (III 
and IV).22 

The current study noted that COPD patients at various 
GOLD stages exhibited FIB levels exceeding 400mg/dl. 
This intriguing finding was linked to a more potent and 
vigorous immune-inflammatory reaction. As a major 
acute-phase reactant, FIB is integral to the body's 

Table-5: Assessment of needs in Health Professions Education according to faculty track. 
 
CHARACTERISTIC                                        UN Standardised                          Standardised                                                                        95.0% CI                                                                         t-VLAUE                                             P VALUE 
                                                                                                                                                                                                                Lower Bound                                   Upper Bound 
 
Age (1 year)                                                                    -0.143                                               -0.16                                                    -1.252                                                   0.965                                                 -0.225                                                 0.799 
Gender (male)                                                               -18.43                                             -0.075                                                  -49.01                                                   12.14                                                   -1.18                                                  0.236 
BMI (1 kg/m²)                                                                  3.32                                                0.174                                                      0.99                                                       5.66                                                     2.80                                                < 0.001 
Body Temperature (1 °C)                                           28.38                                               0.100                                                  -18.847                                                 22.379                                                 0.169                                                  0.866 
Respiratory Rate (1 breaths/min)                           9.01                                                  0.53                                                       4.29                                                      12.56                                                    9.86                                                < 0.001 
Heart Rate (1 beats/min)                                         -0.182                                             -0.014                                                  -1.107                                                   0.742                                                 -0.389                                                 0.698 
Systolic Pressure (1 mmHg)                                     0.605                                               0.038                                                   -0.554                                                   1.763                                                  1.028                                                  0.305 
Diastolic Pressure (1 mmHg)                                  -0.267                                             -0.013                                                  -1.706                                                   1.173                                                 -0.365                                                 0.715 
Smoking (yes)                                                                5.243                                               0.022                                                  -25.029                                                 35.163                                                 0.341                                                  0.732 
Gold Stage (1-4)                                                            99.94                                               0.815                                                    91.11                                                   108.77                                                 22.28                                               < 0.001  
Fev1 % Predicted 1 Percent)                                    -4.34                                                -0.77                                                     -4.79                                                     -3.89                                                  -19.13                                              < 0.001  
HCO3 (1 mEq/L)                                                             18.87                                                0.56                                                      15.47                                                    22.26                                                  10.93                                               < 0.001  
PCO2 (1 mmHg)                                                              7.89                                                  0.65                                                       6.79                                                       9.03                                                    13.69                                               < 0.001  
PAO2/FIO2 (1 mmHg)                                                 -5.33                                                -0.49                                                     -3.91                                                     -7.89                                                   -9.45                                               < 0.001  
Ph (1 unit)                                                                        88.61                                               0.026                                                  -339.40                                                 516.63                                                 0.408                                                   0.71 
SOB (yes)                                                                           39.01                                                0.59                                                      34.29                                                    52.56                                                  10.11                                               < 0.001  
Wheezing (yes)                                                              67.94                                                0.49                                                      53.01                                                    82.86                                                    8.96                                                < 0.001  
Chest Tightness (yes)                                                  65.51                                                0.50                                                      51.49                                                    79.53                                                    9.20                                                < 0.001  
Fatigue (yes)                                                                  121.95                                               0.71                                                    107.11                                                  136.69                                                 16.23                                               < 0.001  
Weight Loss (yes)                                                        137.89                                               0.76                                                    123.35                                                  152.39                                                 18.70                                               < 0.001  
Recurrent Respiratory Infections (yes)                18.48                                                0.10                                                       3.81                                                      40.79                                                    1.69                                                   0.009 
Mucous Production (yes)                                           43.29                                                0.46                                                      26.34                                                    60.24                                                    5.03                                                < 0.001  
TLC (1000 cells/μL)                                                       52.50                                               0.647                                                    44.82                                                    60.19                                                  13.45                                               < 0.001  
NEU (1 Percent)                                                             51.43                                               0.686                                                    44.64                                                    58.22                                                  14.92                                               < 0.001  
LYM (1 Percent)                                                               -84                                                 -0.571                                                 -235.18                                                 -34.33                                                -11.12                                              < 0.001  
CRP (1 mg/L)                                                                    4.97                                                  0.70                                                       4.35                                                       5.59                                                    15.86                                               < 0.001  
IL6 (1 pg/mL)                                                                  14.06                                                0.68                                                      12.19                                                    15.94                                                  14.75                                               < 0.001  
TNF (1 pg/mL)                                                                 6.49                                                  0.77                                                       5.80                                                       7.13                                                    19.12                                               < 0.001  
 

PCO2: Partial pressure of carbon dioxide, HCO3: Bicarbonate, PaO2/FiO2: Partial arterial oxygen/fractional inspired oxygen, Ph: Potential of hydrogen, FEV1: Forced expiratory volume in 1 second, FCV. Forced 
vital capacity, SOB: Shortness of breath, TLC: Total leukocyte count, NEU: Neutrophils, LYM: Lymphocytes, IL6: Interleukin 6, TNF-α: Tumour necrosis factor-alpha, CRP: C-reactive protein, FIB: Fibrinogen. 



J Pak Med Assoc Open Access

Hamidullah, S Ali, Ashraf, Imranullah, et al 561

Figure-2: Scatter plots showing the relationship between different blood parameters of systemic immune inflammation severity with disease severity.
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response to inflammation. Its synthesis is significantly 
upregulated during inflammatory events, underscoring 
its importance in the immune system's defence 
mechanism.23 A study found a distinct difference in FIB 
levels during various stages of COPD, reporting that 
during acute COPD exacerbations, FIB concentrations 
were markedly higher, averaging 455.38±159.71mg/dL. 
Meanwhile, FIB levels were considerably lower in the 
control group, with an average of 255.50±7.98mg/dl.24 

The current study’s comprehensive examination of 
systemic inflammation in COPD patients yielded 
fascinating insights. As the severity of COPD advanced 
from stage I to stage IV, a marked elevation was noted in 
inflammatory markers, which included TLC, NEU, TNF-α, 
IL-6, CRP, and FIB levels. In contrast, a reduction in LYM 
levels was noted, suggesting a complex interplay 
between the immune system and the progression of the 
disease. The study, in conjunction with existing literature 
9,25,26, emphasised the intricate relationship between 
systemic inflammation and COPD severity, furthering our 
understanding of the pathophysiology underlying this 
chronic condition. 

A significant finding of the current was related to the 
identification of FIB as a promising biomarker for 
evaluating immune inflammation severity in COPD 
patients. Another significant aspect of the study was the 
identification of key factors predicting FIB levels. 

The current study has its limitations. The cross-sectional 
design allowed for the identification of associations, but 
precluded the establishment of causality. Further, the 
study was conducted at a single centre, which affected 
the generalisability of the findings. Also, the study had a 
limited sample size. A larger sample might have yielded a 
more comprehensive understanding of COPD 
symptomatology and systemic inflammation. Finally, the 
study did not compare the FIB level with immune 
inflammatory severity. 

Future studies should address these limitations, and 
investigate each co-morbid condition separately in 
greater depth to better understand their individual 
contribution to COPD outcomes. 

Conclusion 
FIB, a major acute-phase reactant, was found to play a 
crucial role in the body's response to inflammation. In 
COPD patients across the GOLD stages, FIB levels 
demonstrated a significant, non-linear association with 
immune inflammation severity. The observed patterns 
implied that FIB might be a more informative marker for 
specific stages or patient subgroups, rather than 

uniformly for all patients. To further understand the 
factors influencing this relationship, future research 
should concentrate on exploring the underlying 
mechanisms and connections. Additionally, the 
development of a more comprehensive panel of 
biomarkers should be prioritised in order to improve the 
assessment and management of COPD patients, enabling 
a more accurate evaluation of disease severity and 
progression. 
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