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ABSTRACT
Background: Asthma is a chronic inflammatory process characterized by airway obstruction with hyper responsiveness to
variable stimuli which reversible by drugs or by itself. A more new evidences, coagulation activation has been established in
the bronchial tree of asthmatic patients. Objectives: The objective of the study was to evaluate the role of plasma fibrinogen
as inflammatory biomarker in asthmatic patients. Patients and Methods: A case–control study was carried out in this study
which includes 90 individuals. These subjects were divided into two groups: The first group includes 50 asthmatic patients
and the second group includes 40 apparently healthy individuals. Student’s t-test was used to determine the difference in
means between control and asthma groups for numerical variables using SPSS version 20.0 software. Results: The current
study shows a significant changes between patients and control group parameters (forced expiratory volume in 1 s [FEV1],
FEV1/forced vital capacity [FVC], fibrinogen level, and asthma control test [ACT]). Furthermore, the study reveals a
significant negative correlation between plasma fibrinogen level and FEV1/FVC in patients group. The study reveals a
significant negative correlation between plasma fibrinogen level and FEV1 in patients group. Furthermore, the study reveals
a significant negative relationship between plasma fibrinogen level and ACT in patients group. Conclusions: The results
of this study indicated increased plasma fibrinogen concentration in asthma compared to control group. This increasing
correlates positively with severity of asthma and thus can be considered as biomarker in predicting status.
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INTRODUCTION
Asthma is a chronic inflammation of the bronchial
tree, characterized by contraction of smooth muscle,
overproduction of mucus, and remodeling of the
airway wall.[1] However, asthma has become a major
cause of morbidity and mortality worldwide, and its
occurrence has amplified.[2] Spirometry is an extremely
useful investigation in such disease, it is grossly
under-utilized, in many countries.[3] A demonstration
of airways obstruction and its reversibility (a <12%
and 200 ml increase in forced expiratory volume in
1 s [FEV1]) following inhalation of a bronchodilator
is recommended to approve the clinical diagnosis of
asthma.[3,4] A reduced ratio of FEV1 to forced vital
capacity (FVC) indicates airflow obstruction.[5] Asthma
control test (ACT): Assessment of asthma control is
required on every follow-up visit to take a decision on
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any change in treatment. The proposed method in the
current global initiative of asthma (GINA) guidelines
is based on the assessment of daytime and night-time
symptoms, use of rescue bronchodilator and daily
activity limitation. Spirometry is not required to stepup the treatment.[3,6]
The FEV1 is the most commonly applicable marker
of asthma severity and progression. However, FEV1
shows poor relationship with both symptoms and other
parameters of disease progression and may, therefore,
not be a useful indicator of disease severity. Therefore,
new approaches are mandatory to define the disease,
observe its evolution and describe clinically related
endpoints. Biomarkers could come to be appropriate
substitutes in the early detection of diseases, topics
stratification, and as clinical trial endpoints.[7] According
to the last evidences, the activation of coagulation
within the asthma patients bronchial tree may magnify
inflammatory process.[8] Patients with asthma were
found to have raised concentrations of thrombinantithrombin complexes, soluble tissue factor (TF),
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thrombin, and reduced activated protein C (APC)/
thrombin ratio in induced sputum[9,10] the relation
between systemic inflammation and low lung functions
were ill-defined. The exact explanation behind this
association is unidentified but may be important for a
number of causes;
1. Unrecognized lung illness may cause systemic
inflammatory response with harmful effects on other
aspects of well-being
2. A non-respiratory diseases may lead to chronic
systemic inflammation and this may hasten lung
function deterioration
3. Coexisting elements, such as smoking, sinusitis,
and obesity, may influence on both systemic
inflammation and lung function parameters.

participate in bronchial tree hyperresponsiveness and
remodeling in patients with severe asthma.[28] The
current study was aimed to assess the role of plasma
fibrinogen as inflammatory biomarker in asthmatic
patients.

Since systemic inflammation is implicated in the
pathogenesis of cardiovascular diseases, the association
may also help to explanation the association between
low lung function and cardiovascular mortality.[11-15]

A case–control study was carried out on 50 patients
with asthma and 40 healthy control.

Plasma fibrinogen is manufactured in the liver and
released into blood circulation.[16] It is a glycoprotein
and it is an essential coagulation factor; furthermore,
it plays an important role as an acute-phase reactant
protein. Raised levels of fibrinogen have been described
to be linked with a risk of inflammatory diseases.[17,18]
The level of plasma fibrinogen might associate with
disease activity and exacerbation hazards.[19-23] For that
reason, it is acceptable that low-grade chronic systemic
inflammation conversely disturbs lung parenchyma,
although the exact mechanism by which this may happen
is unidentified. Many new studies refer to increase
evidence of coagulation activation in the asthmatic
bronchial tree post allergen challenges test.[24,25]
In latest researches, a relationship between plasma
fibrinogen level and other inflammatory biomarkers
and cardiac disease has appeared.[12] Numerous studies
have revealed that increased levels of plasma fibrinogen
are accompanying later with the progression of
atherosclerotic vascular changes such as cerebrovascular
diseases, peripheral artery disease, and coronary heart
disease.[26] All these illnesses were accompanying with
low lung function test.[27] Current evidence shows that
coagulation activity in the bronchial tree of asthmatic
patients can exacerbate inflammation and airways
hyperresponsiveness to certain stimuli.[28] Patients with
severe uncontrolled asthma can be associated with
increased fibrin production in alveolar space and these
findings were established by heavy fibrin deposition in
distal bronchial tree and alveolar space of died asthmatic
victim.[29] Furthermore, earlier studies have shown that
coagulation and fibrinolysis-related proteins may be
involved in pathophysiology of asthma.[30] In recent
times, it was described that precipitation of fibrin and
aberrations in fibrinolytic and coagulation pathways
in the terminal bronchioles of the lung considerably
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PATIENTS AND METHODS
Setting of the Study
This study was carried out on patients attended to
respiratory clinic in Merjan Teaching Hospital in
Babylon Province. These patients were diagnosed
using spirometer and level of asthma control,
according to GINA guideline.
Study Design

Study Population
This study includes 90 individuals. These subjects
were divided into two groups: The first group includes
50 asthmatic patients and the second group includes
40 apparently healthy individuals (control group).
Data Collection
The inclusion and exclusion criteria for this study are
as follows:
Inclusion criteria
The participants in the present study were asthmatic
patient group and apparently healthy control group,
those who were accepted to participate in the current
study.
Exclusion criteria
Any subjects suffered from the following were
excluded from the study:
Lack of patient cooperation, known coagulation
disorders, patients under treatment, using warfarin
or having tumor, any chronic and acute illness, and
smoker >10 pack years.
Study Instruments
Questionnaire
The sociodemographic characteristics composed of
age, height, weight, gender, FEV1%, and medical
history. Moreover, the questionnaire form (ACT™)
was filed for each subject by direct interview.
Anthropometric measurement
The participant’s age, sex, family history, ACT™
(ACT™)© 2002, 2004 QualityMetric, and incorporated.
All asthmatic patients were diagnosed according to
the criteria of GINA on the basis of suggested sign
and symptom, spirometry, and radiological test,
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while the height and weight of the participants were
measured by measuring tape and electronic balance,
respectively. The calculation of body mass index
(BMI) was measured by dividing the weight (in kg)
on the square of height (in m) BMI = kg/m2.
Samples Collection
Samples were collected, during the period from
December 2018 to February 2019, from the visitors
of respiratory clinic in Merjan Medical City; verbal
consent agreement from all subjects was obtained
before the collection of samples.
3 ml of venous blood sample was aspirated by
5 ml disposable syringe, then the blood was kept in
sodium citrate tube for plasma separation. The human
hemostat fibrinogen kit was used to assess fibrinogen
level of plasma for 2 h from blood sampling.
Statistical Analysis
Numerical variables were expressed as mean ±
standard deviation (SD). Student’s t-test was used to
determine the difference in means between control
and asthma groups for numerical variables using
SPSS version 20 software (SPSS Inc.). In statistical
analysis, the level of significant (P-value) was <0.05.

RESULTS
A total of 50 patients (70% females and 30% male)
with asthma and 40 healthy controls (50% females
and 50% male) were studied, as shown in Figure 1.
The mean (±SD) age of patients and controls was
40.32 ± 10.01 and 35.5 ± 10.3 years old, respectively.
Demographics of the patients control are presented in
Table 1.
The study shows significant changes between patients
and control group parameters (FEV1, FEV1/FVC,
fibrinogen level, and ACT), as shown in Table 2.
Furthermore, the study shows a significant inverse
correlation between fibrinogen level and FEV1 in
patients group, as shown in Figure 2.

Furthermore, the study shows a significant negative
correlation between the level of plasma fibrinogen and
FEV1/FVC in patients group, as shown in Figure 3.
Furthermore, the study reveals a significant negative
correlation between level of plasma fibrinogen and
ACT in patients group, as shown in Figure 4.

DISCUSSION
The biomarkers play a role in the evaluation of disease
status and it is a zone of growing importance. Numerous
validated multidimensional measures for asthma control
assessment are now obtainable.[31] The association
between coagulation and inflammation has been well
established in diseases characterized by systemic
inflammatory such as acute infections of respiratory
tract, hemorrhagic viral infections, and sepsis.[32,33] At
sites of tissue injury, fibrin is characteristically formed,
also it can be made at any pulmonary system part, after
epithelial damage, fibrin generation is required for
normal healing of bronchial tree epithelium.[34] Asthmatic
patients with poor control level can be associated with
increased production of fibrin in intra-alveolar area, as
revealed by huge fibrin precipitation in the terminal
bronchioles of victim who died from a severe asthma
bout that is refractory to anti-asthmatic drugs.[28] Mouse
studies demonstrated that there was great role for
Table 1: Demographics of patients with asthma and
controls
Parameters

Mean±standard deviation

Age
Body mass index

Patients
40.32±10.10
28.64±6.1

Control
35.5±10.3
27.89±6.2

Table 2: Patients and control group parameters
Parameters
FEV1
FEV1/FVC
Fibrinogen
ACT

Mean±standard deviation
Patients
76.93±22.4
65±4.38
477.41±160.41
14.4±4.68

Control
92.8±7.5
85.39±5.1
406.36±23.6
25±0.00

P‑value
<0.001
<0.001
<0.007
<0.001

FEV1: Forced expiratory volume in 1 s, ACT: Asthma control test

Figure 1: Distribution of gender in patients and control groups
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Figure 2: Correlation between plasma fibrinogen level and
forced expiratory volume in 1 s in asthmatic patients

Figure 3: Correlation between plasma fibrinogen level and
forced expiratory volume in 1 s/forced vital capacity in
asthmatic patients

Figure 4: The correlation between plasma fibrinogen and
level of control in asthmatic patients

activation of coagulation cascade in the lungs for asthma
pathogenesis. When they exposed mice to inhaled
fibrinogen, then after thrombin resulted in amplified
hyper-responsiveness of bronchial airways.[12] All of
above obviously indicate that raised level of fibrin in
the bronchial tree can result in a lung function pattern
that is specific for asthma.[35] We hypothesized that in
the course of exacerbation of asthma, systemic, and
bronchial tree inflammations raised, fibrinogen is one
of the important clotting factors and good inflammatory
marker, there is a well-established relationship
between it and atherosclerotic disease.[36] Meanwhile
a suppressed lung function parameters are also linked
with atherosclerotic disease.[37] It is a reasonable that
long-lasting, slowly growing systemic inflammation
negatively affects lung parenchyma.[38-40] However,
2902

in Iraq no preceding data were available to link lung
function test and plasma level of fibrinogen. High
level of plasma fibrinogen, in turn, resulted in an
augmented drop in parameters lung functions, Fogarty
et al. found that higher levels of plasma fibrinogen
in patients with more than 50 years of age and severe
obstructive lung pattern than the controls.[41] Gan et al.
revealed that high ranks of inflammatory biomarkers
for example plasma fibrinogen and C-reactive protein
were autonomously accompanying with low-level
FEV1.[42] The stimulation of coagulation in pulmonary
inflammatory diseases that are possibly triggered by
extravasation of plasma proteins into the alveolar cavity,
in addition to crucial mediators of coagulation that can
be present in the lung tissue, comprising TF that recruits
coagulation and thrombin, which play an important role
in transforming fibrinogen to fibrin.[43] Hence, initially,
physiologically required fibrin formation for regular
wound restoration, started by TF-bearing cells, may
broadcast into extravasated plasma, producing large
and physiologically unwanted fibrin that might result in
bronchial tree hyperresponsiveness, airways narrowing,
formation of mucus plug, and fibrosis.[28,44,45]
Worth mentioning, a modern study has shown that
asthmatic patients display evidence of a reduced
function of the PC in pulmonary system. In
bronchoalveolar lavage of persons with mild allergic
asthma, the APC level reduced 4 h after a bronchial
challenge test and was significantly lesser than healthy
individuals.[25] Furthermore, provocation challenge test
in mild asthmatic patients amplified the levels of soluble
form of thrombomodulin and expression on dendritic
cells in bronchoalveolar lavage.[25,46] In the current
study, ACT score was found to reflect lung function
and inflammation and these greatly concomitant with a
Greek asthmatic population study.[47]

CONCLUSIONS
The results of this study indicated increased plasma
fibrinogen concentration in asthma compared to the
control group. This increasing correlates positively
with severity of asthma and thus can be considered as
biomarker in predicting status.
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