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ABSTRACT
Background: Many of the systemic manifestations of Chronic Obstructive Pulmonary Disease (COPD) are
mediated through increased levels of inflammatory proteins. Hence, there is much interest in the use of
biomarkers of systemic inflammation in COPD, as these may have possible application in disease phenotyping,
monitoring of disease progression or exacerbation and measuring the effects of therapeutic intervention. The
study was undertaken to evaluate the circulating levels of C-reactive protein (CRP) and Interleukin-8 (IL-8) in
patients of COPD.
Methods: Plasma levels of CRP and IL8 were measured in 60 patients of COPD. CRP was estimated by
immunoturbiditimetric method, while 1L-8 levels were measured by commercially available ELISA kits. The
results were expressed as mean + SD and statistical comparison was done using student’s “t” test. Pearson’s
coefficient was used for correlation analysis.
Results: The levels of CRP and IL-8 were found to be significantly higher in patients with COPD as compared
to the controls and the levels increased with the severity of the disease being significantly higher in the acute
exacerbation of COPD (AECOPD) as compared to the stable COPD (CRP= 86.80+40.93, 25.67+21.69 mg/|
and IL-8= 97.19455.45, 21.28+15.89 pg/ml, respectively). A statistically significant positive correlation
(r=0.86, p<0.001) was found between the levels of CRP and IL-8 in patients of COPD, while the levels
correlated negatively with FEV1%.
Conclusion: The results of the study suggest that circulating levels of inflammatory proteins are elevated in
patients of COPD and correlate positively with the disease severity. It may be concluded that levels of CRP and
IL8 could be a useful complimentary criteria to improve therapeutic and prognostic strategies for COPD.
Keywords- COPD, CRP, IL-8.

INTRODUCTION by irreversible airflow limitation that increases
Chronic obstructive pulmonary disease (COPD) isa  progressively during the natural course of the
major disease affecting the health of people globally  disease.

and is expected to be the third leading cause of  There is increasing evidence to suggest that
mortality in the world by the year 2020 ™. It is a  systemic inflammation also contributes to the
chronic airway inflammatory disease, characterized — morbidity associated with this disease!?. The
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underlying molecular basis linking COPD and co-
morbidities is still not fully understood B4 |t
remains unclear whether systemic inflammation is
the result of systemic diffusion of local
inflammation in the lungs, or is a consequence of
comorbid conditions, which impact on lungs. One
possible mechanism may be due to the spill-over of
pro-inflammatory factors and cells from lung to
peripheral blood, probably due to the increased
permeability of pulmonary vessels in COPDI®.
Another hypothesis supports the proposition that an
enhanced expression of granulocyte-macrophage
colony-stimulating factor and IL-6 in COPD plays
an important role, as these mediators stimulate
neutrophils release from the bone marrow causing
an increased neutrophil amount in the peripheral
blood M8 Systemic hypoxia due to progression of
COPD has been suggested as a possibility .

Most of the systemic manifestations are likely the
result of inflammatory processes and several
biomarkers such as various cytokines, adipokines,
C-reactive protein and coagulation factors have

been investigated for their role in inflammation 2.

The standard method for classifying disease severity
is the measurement of forced expiratory volume in 1
second (FEV1) ™. However, there is a need for
biomarkers that are reflective of the inflammatory
mechanisms involved in disease pathogenesis. Such
biomarkers may be useful for monitoring disease
progression, evaluating the effects of therapeutic
interventions or identifying disease sub-phenotypes
with different clinical characteristics. The study was
thus, planned to evaluate the biomarkers of systemic
inflammation in patients with COPD.

MATERIAL AND METHODS

The study group consisted of 60 patients of COPD,
meeting the diagnostic criteria of the GOLD for
COPD™ . The subjects were divided in two groups
based on the disease severity. 30 patients had acute
exacerbation (AECOPD) while 30 patients had
stable COPD ie those who had not been on any
glucocorticoid or antibiotic treatment for the last
four weeks prior to recruitment. Patients with
concomitant pneumonia or any other respiratory
disease were excluded from the study. 30 healthy

age and sex matched volunteers were recruited from
the hospital staff to serve as control group. Healthy
controls had no history of smoking, chronic
underlying illness, no recent upper airway infection
and no respiratory symptoms like cough, wheezing
etc. Clearance from the Institutional Research and
Ethics Committee was obtained and informed
consent was taken from all the participants of the
study.

Blood samples were drawn from all participants at
the time of recruitment for estimation of C-reactive
protein and IL-8. C-reactive protein was estimated
by immunoturbiditimetric method on Modular P
800 random access chemistry analyzer, while IL-8
levels were measured by commercially available
ELISA  kits, according to manufacturer’s
instructions.  Pulmonary function tests were
performed on all patients and controls using
standardized methods on SPIROLAB III.

The results were expressed as mean £ SD and
statistical comparison was done using student’s “t”
test. Pearson’s coefficient was used for correlation
analysis. The difference was considered significant
when p<0.05.

RESULTS

There was no statistically significant difference in
the age and duration of the the disease between
patients of AECOPD and those with stable COPD.
The levels of C-reactive protein and IL-8 were
found to be significantly higher in patients with
COPD as compared to the controls and the levels
increased with the severity of the disease being
significantly higher in the AECOPD as compared to
the stable COPD. (Fig.1)

A statistically significant positive correlation
(r=0.86, p<0.001) was found between the levels of
C-reactive protein and IL-8 in patients of COPD,
while the levels correlated negatively with FEV1%
(Fig 2 & Fig.3 respectively).
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Figl. Levels of CRP & IL-8 in patients of COPD.
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Fig 2: Correlation between levels of CRP and IL-8
in patients of COPD.
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Fig 3: Correlation between levels of CRP & IL-8
with lung function in patients of COPD.
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DISCUSSION

COPD is characterized by an intense inflammatory
process in the airways, parenchyma, and pulmonary
vasculature. The systemic manifestations of COPD
are recognized, but the understanding of their
etiology and importance is lacking. Evidence
indicates that airway inflammation is mediated
through a variety of cells, including macrophages,
neutrophils and T & B lymphocytes by the secretion
of a number of pro-inflammatory cytokines >,
One of the major cell types involved in
inflammatory events associated with COPD is
alveolar macrophages, which are able to produce
several chemotactic factors ™31 The high
production of chemo-attractants results in increased
lung neutrophil and lymphocyte infiltration which in
turn produce pro-inflammatory cytokines that
contribute to the development and progression of
the lung disease. The chronicity of COPD systemic
inflammation is sustained by an increased
production of several pro-inflammatory cytokines at
both serum and airway levels.

The main cytokines involved in the systemic
inflammation of COPD are IL-8, IL-6 and TNF-a.
Among them, IL-8 is the most important, which can
activate neutrophils and cause degranulation %%,
Various inflammatory mediators are released in the
degranulation, promoting inflammatory reaction.
IL-8 may be an important inducible factor of CRP
and other protein produced in the acute phase of
inflammation, and hence, involved in the systemic
inflammation of COPD.

In the present study the levels of markers of
systemic inflammation, ie, CRP and IL-8 were
found to be significantly higher in patients of COPD
as compared to controls. Moreover, patients with
AECOPD had the highest plasma IL-8 and CRP
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levels as compared to patients with stable COPD
and healthy controls, in line with certain previous
publications!?*?]. Previously it has been demonstr-
ated that IL-8 levels are increased in the alveolar
lavage fluid in COPD patients, and that its increased
levels in sputum samples correlated with the airway
bacterial load and proteinase released from activated
neutrophils®®. IL-8 levels in induced sputum have
also been found to be correlated with the extent of
neutrophilic inflammation and with disease severity
(%predicted FEV1) !,

Increased levels of IL8 in the serum, suggest that it
may act is a selective attractant of neutrophils, and
may play a role in the initiation of an acute phase
response through the acute phase proteins including
CRP.

A significant positive correlation was found
between levels of IL-8 and CRP which indicates
that that these inflammatory mediators may be inter-
regulated. The positive correlation may suggest that
IL-8 may possibly promote CRP production in
COPD patients.

Levels of IL-8 and CRP were found to be negatively
correlated with FEV1% suggesting that systemic
inflammation might play a role in the development
of airway obstruction, morbidity and severity.

CONCLUSION

In conclusion, this study demonstrated that both
serum IL-8 and CRP levels were significantly
higher in patients of COPD and their levels
correlated positively with the severity of the disease.
The results suggest that these levels could be useful
complimentary criteria to improve therapeutic and
prognostic strategies for COPD.

As the study was limited by sample size, further
studies with larger sample size may be required to
validate this result
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