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Abstract
Introduction: Chronic Obstructive Pulmonary Disease is a heterogeneous lung condition characterized by
chronic respiratory symptoms due to abnormalities of the airways and/or alveoli that cause persistent,
often progressive, airflow obstruction. The criterion for airflow obstruction, the FEV1/FVC ratio of < 0.70.
CRP is a widely used clinical biomarker of inflammation and Fibrinogen has emerged as a promising
biomarker in COPD. Aim of this study: To evaluate plasma CRP and Fibrinogen concentrations in COPD at
baseline, during exacerbation and after one year follow up of the patients and to predict frequency of
exacerbation, ICU admissions and mortality rate to improve outcomes of the disease. Patients and methods:
This study was conducted as a prospective cohort study; 95 COPD patients were included in this study who
attending the inpatient ward and outpatient clinic of Chest diseases Unit. Results: CRP is a significant
predictor of frequency of exacerbations and at a cut-off value of > 17.5 and AUC of 0.658 with a sensitivity
of 64% and specificity of 68% with PPV of 92.75% and NPV of 65.38%. While fibrinogen showed no
significant value. There was a significant positive moderate correlation between CRP and frequency of
exacerbations, CAT and ABCD. While there was a significant negative moderate correlation between FEV 1
and all two markers (Fibrinogen and CRP). Conclusion: Monitoring the two biomarkers Fibrinogen and CRP
may help in the management and treatment of COPD by providing insights into the inflammatory status and
disease severity in patients.
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to the disease's burden Effective management and
early intervention in COPD primarily focus on symptom

Chronic Obstructive Pulmonary Disease (COPD) is a

heterogeneous lung condition characterized by
chronic respiratory symptoms (dyspnea, cough,
sputum production and/or exacerbations) due to
abnormalities of the airways (bronchitis,
bronchiolitis) and/or alveoli (emphysema) that
cause persistent, often progressive, airflow
obstruction.(1) The criterion for airflow obstruction,
the FEV1/FVC ratio of < 0.70 (2).The condition is
generally progressive and irreversible, causing
substantial morbidity and mortality worldwide.
COPD was the third leading cause of death
worldwide. It primarily affects individuals over the
age of 40, and its prevalence increases with age.
Smoking is the most significant risk factor for COPD,
accounting for approximately 80-90% of all cases.
Exposure to environmental pollutants, such as
biomass fuel and occupational dust, also contributes

control, slowing disease progression, and improving
the patient's quality of life. (3)

It is important to mention that although a reduction of
the ratio of FEV1 to forced vital capacity (FVC) has been
adopted as an unquestionable sign of airflow
obstruction, there is no consensus of cut-off
achievement to separate healthy patients from
obstructive patients. This will make any definition of
phenotype that has been described after a prospective
analysis to be somehow inconsistent, especially when
a based fixed FEV1/FVC<0.70 ratio was not used. This
fixed ratio has been included in GOLD and also by the
British National Institute for Health and Clinical
Excellence (NICE) and the Canadian Thoracic Society.
But this does not imply that the diagnosis with COPD
using a fixed ratio is more accurate and confirmed than
using the FEV1/FVC below the lower 5th percentile or

38

eISSN: 1303-

www.neuroquanotology.co


http://www.neuroquanotology.com/
http://www.neuroquanotology.com/

NeuroQuantology | May 2025 | Volume 23 | Issue 4 | Page 38-46| doi: 10.48047/nq.2025.23.4.NQ25006
Omnia Ahmed Nasser Ebrahem, Use of Fibrinogen and C Reactive Protein as Biomarkers of Chronic Obstructive Pulmonary Disease Severity

lower limit of normality, which decreases with age
(4) .Because this definition leaves a large proportion
of subjects with physiological abnormalities that also
manifest respiratory symptoms but do not satisfy
the COPD diagnostic criteria, the patients will need
to be approached from multiple dimensions (clinical,
physiological, imaging and endotyping). (5)

Many of the traditional markers of inflammation are
elevated in patients with airway obstruction due to
COPD. C-Reactive Protein (CRP) is a widely used
clinical biomarker of inflammation. (6) CRP s
produced in the liver in response to several
inflammatory cytokines and has a role in
complement activation. Several studies report
elevated CRP at stable COPD, and there is an inverse
relationship between increasing CRP and declining
FEV1. Further, increased CRP levels are associated
with obesity, increasing dyspnea and functional
impairment. Although CRP seems to have an
independent association with airway obstruction, its
role in COPD pathogenesis is unclear (6) so it is often
used in conjunction with other clinical findings and
tests to make a diagnosis

Fibrinogen has emerged as a promising biomarker in
COPD and is currently being considered for
qualification as a drug development tool by the US
Food and Drug Administration and the European
Medicines Agency. It is an acute-phase soluble
plasma glycoprotein, synthesized primarily in the
liver and converted by thrombin into fibrin during
blood coagulation. Normal fibrinogen levels in blood
are between 1.5 and 3.5 g/liter but can increase
threefold during acute-phase stimulation in
response to increased IL-6 production (7,8).

Fibrinogen and CRP are valuable biomarkers for
assessing COPD severity and guiding clinical
decisions. Their use in combination with other
clinical parameters can enhance the accuracy of
prognosis and risk stratification, ultimately
improving the management of COPD patients.
Patients and methods:

Study type: This study was conducted as a
prospective cohort study.

Study Population:

95 COPD patients were included in this study who
attended the inpatient ward and outpatient clinic of
Chest diseases Unit in Suez Canal University
Hospital.

Inclusion criteria

(1) Age = 40 years old (2) Both sexes will be included

(3) A diagnosis of COPD according to GOLD criteria (9)
Presence of any of following symptoms:

a- Dyspnea that is Progressive (worsens over time),
characteristically worse with exercise and persistent.

b-  Chronic cough that may be intermittent and may
be unproductive.

c-  Chronic sputum production.

d-  History of exposure to risk factors: Tobacco
smoke, smoke from home cooking and heating fuels or
occupational dusts and chemicals.

Exclusion criteria:

(1)  Primary diagnosis of other respiratory diseases
or chronic diseases.

(2) Recent (<4 months) myocardial infarction.
(3) Unstable angina.

(4) Congestive heart failure (New York Heart
Association class Il or IV).

(5) Changes in medication or hospital admissions in
the preceding 6 weeks

Statistical plan: Based on the equation provided (10): -

n = 1+2C*S2/d2

Where: n = required sample size. C=7.85 when power
is 80% and a error = 0.05, (S) is the standard deviation
of serum fibronigen among COPD patients (11), (d) is
the expected difference between the prespecified
value of serum fibronigen (11) and the postulated
mean experimental value. 10% expected drop out
were added So required sample size was 55 patients

Data management:

Data were fed to the computer and analyzed using IBM
SPSS software package version 20.0. (Armonk, NY: IBM
Corp) Qualitative data were described using number
and percent. The Kolmogorov-Smirnov test was used
to verify the normality of distribution Quantitative
data were described using range (minimum and
maximum), * mean, standard deviation, median and
interquartile range (IQR). A two-tailed P value 0.05 was
stetted to indicate a statistically significant difference.
Mann Whitney test: For abnormally distributed
quantitative variables, to compare between two
studied groups, Kruskal Wallis test: For abnormally
distributed quantitative variables, to compare
between More than two studied groups, Spearman
coefficient: To correlate between two distributed
abnormally quantitative variables and Receiver
operating characteristic curve (ROC). The area under
the ROC curve denotes the diagnostic performance of
the test. Area more than 50% gives acceptable
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performance and area about 100% is the best
performance for the test. The ROC curve allows also
a comparison of performance between two tests.

Ethics consideration

The study protocol received approval from the
Research Ethics Committee of the Faculty of
Medicine at Suez Canal University prior to
commencing the fieldwork.

Prior to collecting any data or conducting any
investigations, all participants provided written
informed consent.

The Helsinki Declaration was
throughout the study's conduct.

followed

Methodology:
I-History and clinical examination:

a) Personal history: age, sex, address, contact
information and smoking habit (status, onset, type,
duration and amount).

b)  Chronic Comorbidities
c) COPD related questions:

(1) Type of medication received by patient and
regularity of treatment and follow up.

(2) Exacerbation frequency: An exacerbation was
defined as an acute event characterized by a
worsening of the patient’s respiratory symptoms
that is beyond normal day-to-day variations and
leads to a change in medication. Patients were asked
whether exacerbations required hospitalization or
not and if admitted to intensive care unit (ICU).
Patient will be asked about number of exacerbations
during past year.

(3) COPD assessment test (CAT) (12) test
guestionnaire and score was categorized as in
FIGURE (1)

(4) Chest examination for signs of COPD and
exclude other respiratory diseases.

Score Impact

FIGURE (1):CAT test questionnaire and score (12)

II-Spirometry:

Lung function was measured before and 15 min after
administration of 200 lg of albuterol/salbutamol.
FEV1% predicted, although not reported separately,
was used to stage COPD. Participants were grouped
according to Global Initiative for Chronic Obstructive
Lung Disease (GOLD) grades 1 through 4 for airflow
limitation and the recent GOLD grades A through D for
assessing both symptoms and risk as in figure (2).
Correlations between percent predicted FEV1 and
each biomarker value were analyzed. (9)

’ CAASSHICATION OF AIRFLOW LIMITATION ACVERITY
IN COPD (BASLO ON POST-BRONCHODILATOR FEV.)

COPDM oot sbsiructive puvboonary die PEVL firvvcnd sxpivatory sssbions iv T socomd
P ¢ GOLI: Glabat Inirietree five Chromiy Ofsssroctive Ly i
weehs

FIGURE (2): Global Initiative for Chronic Obstructive
Lung Disease (GOLD) grades (9)

(1)  ABCD assessment tool as shown in figure (3).

P THE REFINED ABCD ASSESSMENT TOOL ’

Figure (3): ABCD assessment tool (13)
IV-Blood sampling and analysis
We evaluated Fibrinogen and C-reactive protein (CRP),
at stable, during exacerbation and after one year
follow up.
CRP
Determination of CRP concentration by enzyme linked
immunosorbent assay (ELISA) (Immunoleader) was
routinely assessed in all the studied subjects on
admission.
Fibrinogen:
Plasma level was measured by an Enzyme-Linked
Immunosorbent Assay (ELISA).
Protocol:
Patients were evaluated during the initial visit as

previously mentioned and every patient were followed
up for one year

Spirometry, CAT, mMRC and hematological
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investigations were measured in the first visit.

Enrolled patients needed to perform outpatient
follow-up visit every 3 months to evaluate their
condition.

When their COPD symptoms exacerbated and
needed additional medical attention, they contacted
the study doctor at any time and visit our hospital in
time.

During the follow up period,

The frequency of acute exacerbation of COPD
was assessed and confirmed according to criteria of
acute exacerbation diagnosis. Acute exacerbation of
COPD is a clinical diagnosis that is based on changes
in dyspnea, cough, and/or sputum production in a
COPD patient beyond usual day to day variability

In case of diagnosis of COPD exacerbation,
laboratory parameters (CRP and serum fibrinogen
was repeated at time of diagnosis. Patients were
evaluated clinical, radiological investigations and by
spirometry.

Need of hospitalization, and/or ICU admissions
during acute exacerbation of COPD were recorded

Outcome of exacerbation (discharge,
mortality, need of long-term oxygen therapy,
duration of admission if needed) was recorded

Endpoint of follow up is mortality of
completion of a total of one year follow up period
since time of study enrollment

Results:

The current study originally included 100 COPD
patients who attended the inpatient ward, ICU and
outpatient clinic of chest diseases unit in Suez Canal
University Hospital (the sample size was originally 55
patients but we averagely took double the planned
size). Through the period of follow up two of the
included followed patients were admitted to ICU
due to severe exacerbations and died, at 2nd month
and 9th month from the beginning of our study.
Also, three of the followed patients dropped, after
3rd, 5th and 7th months from the beginning of our
study so the final included patients in our study were
95 patient.

The followed patients were evaluated for
fibrinogen, CRP at baseline, during exacerbation and
after one year follow up.Males were 89 representing
93.7 % of the study population while females were 6
representing 6.3% of study population. According to
age, arrange from 50 to 79 years. Current smoker
were 34 representing 35.8 % of study population

while ex-smoker were 61 representing 64.2 % of study
population. According to residence, urban area was 36
of study population representing 37.9 %, while rural
area was 59 of study population representing 62.1%.
According to occupation, skilled workers were the
most common between studied cases. Regarding
distribution of studied cases according to co-
morbidities, having hypertension only were 30 of study
population representing 31.6 %while DM only were 11
representing 11.6 % of study population.

Exacerbations frequency per year there were no
exacerbations per year were 4 of study population
representing 4.2 %, while mild (if they are treated with
short-acting bronchodilators only) were 30 of study
population representing 31.6 % also moderate to
severe exacerbation if they are treated with antibiotics
and/or oral corticosteroids or the patient requires
hospitalization) were 60 of study population
representing 64.2%

According to site of admission during exacerbations,
inpatient ward was the most common, were 49 of
study population representing 51.6 % while ICU
admission were 23 of study population representing
24.2% and the patient not requiring admission were 23
of study population representing 24.2%

Table (1): Relation between Fibrinogen at baseline and
different parameters (n = 95)
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| Bdale 189 | 1072029 | L0E (047 - 163 I I
[Famake (6 |0 Thadmzr | 02 (00-083 5000
| Smaking || | |
Cumend Smokes 742
34| L E0E0 | 183050 - 162 0260
| Eximsker |61 | Losxas0 | 102(047 - 163
Chronk e
[®a 81 | 100 =027 | 103 (047 153 H 7
B3 30 [ LOTEasr | Lol (050 167 4 BN
] 10| o s din 1 el 10 5 — 1
Exscorbations per fllom ap
| zmar
1 152
[ %ot requining sdmission |23 |00 4019 | L02(03 - L13) §50.8
| Raquirng admissen (72 [ hieedil | |68 (047— | 65
ErT
.'."I-'":'-\Il-l.' ..‘." | B Adx 024 | 123 (053 LGk 1
:"\'.ll-wuljl.ll:l..' :-1|'l o2 .53 0550047 162 | T99.00°
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U: Mann Whitney test, H: H for Kruskal Wallis testp: p
value for comparing between different categories
*: Statistically significant at p < 0.05
Table (1) shows that there was a statistically significant
difference between serum fibrinogen level at baseline
and sex (with p value 0.004), chronic illness comparing
(no chronicillness, hypertension and diabates mellitus,
but also some patients may have more than one co-
morbidities) (with p value 0.002), compliance to
medication (with p value 0.023) & ICU admission (with
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p-value 0.020). While there was no statistically
significant difference between serum fibrinogen
level at baseline and smoking comparing current
smoker with ex-smoker (with p value 0.782),
frequency of exacerbations per year during follow
up period (with p value 0.052).

Table (2): Relation between CRP at baseline and
different parameters (n = 95)
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SD: Standard deviation
U: Mann Whitney test
H: H for Kruskal Wallis test

p: p value for comparing between different
categories

*: Statistically significant at p < 0.05

Table (2) shows there was a statistically significant
difference between serum CRP level at baseline and
sex (with p value 0.001), chronic illness (comparing
no chronic illness, hypertension and diabates
mellitus, but also some patients may have more than
one co-morbidities) (with p value 0.006), ICU
admission (with p value 0.001), frequency of
exacerbations per year during follow up period (with
p value 0.003). While there was no statistically
significant difference between serum CRP level at
baseline and smoking comparing current smoker
with ex-smoker (with p value 0.788) and compliance
to medication (with p value 0.099).

Table (3) Correlation between Fibrinogen and CRP at
baseline and different parameters (n = 95)

Fibkrimagen ar bassline CRIP i haseline
{
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a: Pearson correlation coefficient,b: Spearman
correlation coefficient,*: Statistically significant at p
<0.05

Table (3) shows that there was a significant positive

moderate correlation between fibrinogen and age and
CAT. There was a significant positive moderate
correlation between CRP and age, frequency of
exacerbations, CAT and ABCD. While there was a
significant negative moderate correlation between FEV
1 and the two markers (Fibrinogen and CRP).

Table (4) Correlation between Fibrinogen and CRP at
exacerbations and different parameters (n = 95)

Fibrinogen at exacerbations | CRF a1 emacerbations

| [ I [r I3
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a: Pearson correlation coefficient, b: Spearman
correlation coefficient*: Statistically significant at p <
0.05

Table (4) At COPD exacerbations, there was a
significant positive moderate correlation between
fibrinogen and age, frequency of exacerbations, ABCD
and CAT. There was a significant positive moderate
correlation between CRP and frequency of
exacerbations, CAT and ABCD. While there was a
significant negative moderate correlation between FEV
1 and all two markers (Fibrinogen and CRP) .

Table (5) Correlation between Fibrinogen and CRP at
end of the study and different parameters (n = 95)

Fibrinogen at end of stndy | CRF at end of stmdy
ry P I P
Age h401 <{LMF]L** 0291 | O.d3=*
Exncerbation L1EY 0.067" O.401 | =<i.0o]p**
frequency
FEV1 -.407 R LT B - =q00y=*
.63z
CAT L3GS <1 =* 0,380 | <0001+
ABCT 0158 | 0027 0517 | 0.002%

a: Pearson correlation coefficient, b: Spearman
correlation coefficient, *: Statistically significant at p <
0.05

Table (5) At end of the study, there was a significant
positive moderate correlation between fibrinogen and
age and CAT. There was a significant positive moderate
correlation between CRP and age, frequency of
exacerbations, CAT and ABCD. While there was a
significant negative moderate correlation between FEV
1 and all three markers (Fibrinogen and CRP) .

Table (6): Diagnostic performance for Fibrinogen CRP
and Interleukin-6 to discriminate acquired admission
(n = 73) from not acquired admission (n = 22) for
predication of moderate to severe exacerbation
frequency.
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AUC: Area Under a Curve , p value: Probability
value, Cl: Confidence Intervals

NPV: Negative predictive value, PPV: Positive
predictive value, *: Statistically significant at p < 0.05

Table (6) on constructing a ROC (receiver- operating
characteristics) curve for predication of moderate to
severe exacerbation frequency, the following was
deduced from figure 4 and table 13. The area under
the curve was 0.662% for fibrinogen and 0.706% for
CRP, there was statistically significant with p-value
0.020 for fibrinogen and 0.003 for CRP. The
sensitivity for fibrinogen and CRP are 69.57% and
78.26% and specificity are 52.78% and 54.17 % at a
cut-off point<1.02 pg/ml and <18 pg/ml of
Fibrinogen and CRP serum level.

~ar
\ "

Figure (4): ROC curve for Fibrinogen and CRP to
discriminate acquired admission (n =73) from not
acquired admission (n = 22) for predication of
moderate to severe exacerbation frequency

Table (7): ROC curve analysis of fibrinogen and CRP

at baseline for prediction of occurrence of
exacerbations >2 per year.
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*: Statistically significant at p < 0.05

According to data from table (7) and Figure (5), the
CRP is a significant predictor of frequency of
exacerbations and at a cut-off value of > 17.5 and
AUC of 0.658 with a sensitivity of 64% and specificity
of 68% with PPV of 92.75% and NPV of 65.38%.
While fibrinogen showed no significant value.

ROC Curve

Seshty

Source of the
Curve

RTINS

1 - SpecifNeity

Figure (5): ROC curve of fibrinogen, CRP and IL-6 at
baseline for prediction of occurrence of exacerbations
22 peryear.

Discussion:

Predicting the severity of COPD exacerbations is crucial
for timely intervention and better management. There
are various biomarkers, including fibrinogen and C-
reactive protein (CRP), to determine their predictive
value in assessing the severity of COPD exacerbations
over a follow-up period of one year.

. In our present study, there was 89 males (93.7%) and
6 females (6.3%), so Gender male was the
predominant in our study. There were statistically
significant difference between serum fibrinogen level
at baseline (p-value =0.004) &serum level of CRP at
baseline (p-value=0.001) and gender. Regarding to
age, there was a statistically significant difference
between our two inflammatory markers at baseline
and age with mean + SD. (63.02 + 9.67).

Mikash Mohan, 2021and his colleagues investigated
the association of fibrinogen levels at baseline with
increased exacerbation of COPD per year. This study
included 99 males (94%) and 6 females (6%), the mean
age was (60.7 +9.94) of copd patients which agree with
our study that serum levels of fibrinogen at baseline
was a statistically significant difference with gender
and age. (11)

Zai-chun Deng et al,2013 aimed to analyze C-reactive
protein as a prognostic marker in chronic obstructive
pulmonary disease as they investigated 115 copd
patients 75 males (65%) and 41 females ((35%) with
mean of age (71.049.0) which also agree with our
studies that reported serum CRP levels in the stable
COPD patients was a statistically significant difference
with gender and age. (14)

Our study showed a statistically significant difference
between serum fibrinogen, serum CRP & serum IL-6 at
baseline, at exacerbations and at the end of one year
follow up with FEV 1 (p-value = 0.001)

Tae Hoon kim et al., 2018 study reported that the
FEV1 is a traditional indicator used to differentiate
disease severity according to airway limitation in
COPD, there was a statistically significant difference
between serum fibrinogen level at baseline and FEV 1
which agree with our study. (15)

Yi-Hua Lin et al. in 2016 study showed a statistically
significant difference between serum CRP level at
baseline and FEV 1 which agree with our study. (16)

Our study correlated between frequency of
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exacerbations which is an important factor in the
management of COPD ( frequent is typically two or
more in the follow up year ) are considered at high
risk for future exacerbations and our three
inflammatory markers, showed at baseline there
was no statistically significant difference between
serum fibrinogen and serum IL-6 levels and the
frequency of exacerbations per year during follow
up period (respectively, p-value = 0.069,0.094) but
serum CRP level showed there was a statistically
difference with frequency of COPD exacerbations
during follow up year (p-value=0.001)

Deepa Valvi, 2012 and his colleagues studies
reported that there were a statistically significant
difference between serum fibrinogen level at
baseline and frequency of COPD exacerbations per
year which disagrees with our study (17).

Chun Hong Peng and his colleagues in 2013
reported that there were statistically significant
difference between serum level of CRP at baseline
and frequency of COPD exacerbations which agrees
with our study. (18)

Renata Ferrari and her colleagues, in 2013 studied
the relationship between C-reactive protein in COPD
patients in 3 years duration and frequency of COPD
exacerbations Frequency reported that there were
statistically insignificant difference between serum
CRP level at baseline and frequency of COPD
exacerbations during three year follow up which
disagrees with our study. (19)

CAT score is a useful indicator to predict systemic
inflammation in stable COPD patients, in our study,
there was statistically significant difference between
our two inflammatory markers at baseline, at
exacerbations and at the end of follow up year and
CAT score (p-value=0.001).

You-hui Tu et al., 2014 study reported that there
was statistically difference between CAT score and
serum fibrinogen and serum CRP levels at baseline
and at exacerbations which agrees with our study.
(20)

Also our study showed statistically significant
between the two inflammatory markers (Fibrinogen
and CRP) at exacerbations and ABCD assessment
tool which is commonly used to classify the severity
of COPD based on symptoms and exacerbation
history.

Ernesto Crisafulli and his colleagues in 2015 reported
that there was significant statistically between
serum CRP at exacerbations and ABCD assessment

tool which agrees with our study .(21)

In our study ROC curve for Fibrinogen, CRP and
Interleukin-6 was done to predict ICU admission, The
area under the curve was 0.662% for
fibrinogen,0.730% for CRP and there was statistically
significant with p-value 0.018 for fibrinogen and 0.001
for CRP. The sensitivity for fibrinogen, CRP are
69.86%and 60.27% and specificity are 50.0% and 45.45
% at a cut-off point >0.97 pg/ml and >13 pg/ml of
Fibrinogen and CRP serum levels.

Tamer Abdullah Helmy and his colleagues in 2014
conducted research to find the relationship between
the CRP biomarkers and 28-day mortality prediction,
their ROC curve showed the cutoff CRP value raised to
110 mg/dl with notable change in sensitivity from
66.67% to 100% for individual CRP, change in
specificity from 78.38% to 72.97% for individual, CRP
was noticed to be elevated in patients with AECOPD
who needed ICU admission. CRP is a good indicator of
future increase of hospital stay and ICU stay that agree
with our study. (22)

Zhang lJing et al. 2023, investigated that Higher
baseline fibrinogen and CRP are associated with
increased incidence of COPD hospitalization which
agrees with our study. (23)

Limitations of the study:

The scope of our study was limited to a single hospital,
which may restrict the applicability of our findings to a
broader population. The study population was small;
therefore, we cannot draw definitive conclusions, The
researcher was the only operator so the study cannot
be blinded.

Conclusion:

The study concludes that there is a significant
relationship between the severity of COPD and
frequency of COPD exacerbation and the levels of
serum CRP. Higher levels of CRP are associated with
more severe forms of COPD, suggesting that they could
serve as useful indicators for assessing disease
progression; there is a significant relationship between
serum levels of fibrinogen, CRP and ICU admission and
mortality outcome. Monitoring these biomarkers may
help in the management and treatment of COPD by
providing insights into the inflammatory status and
disease severity in patients.

Recommendations
From the study results we recommend:

(1) Further studies with larger sample size are needed
to confirm these results
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(2) Further studies with long duration more than one Disease. Global strategy for the diagnosis,
year follow up to make good judgment on severity management, and prevention of chronic obstructive
of disease pulmonary disease. 2021 report.

(3) Further studies to evaluate plasma fibrinogen 10- Dell RI.3, Hf)lleran S, Ramakrishnan R. Sample Size
and CRP levels relationship with phenotypes of copd. Determination. ILAR J. 2002; 43(4): 207-213.

11-Mikash M, Parthasarathi A, S K C, et al. Fibrinogen:
A Feasible Biomarker in Identifying the Severity and
Acute Exacerbation of Chronic Obstructive
Pulmonary Disease. Cureus 2021 13(8): e16864
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