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Evaluating serum C-reactive protein level in patients with 
chronic obstructive pulmonary disease and its correlation with 
disease severity
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ABSTRACT
Background: It has been proven that patients with chronic obstructive pulmonary disease (COPD)
are at risk for increased atherothrombotic events. Studies have demonstrated that C-reactive pro-
tein (CRP) and COPD are risk factors for heart disease. The present study aimed to evaluate the
serum level of CRP in patients with COPD and compare it with those of the control group.
Method: The present case-control study was conducted on 40 patients with COPD and 51 asymp-
tomatic individuals (control subjects). High-sensitivity C-reactive protein (hsCRP), blood gases, and
spirometry were evaluated in patients with COPD and compared with those of the control group.
Results: Patients with COPD had a higher hsCRP than the control group, and the difference was
statistically significant (7.6 mg/L compared to 4.2mg/L, P<0.001). A negative correlation was found
between hsCRP and the predicted percentage of forced expiratory volume in one second (FEV1%)
(P=0.03; r=0.32). There was also a positive correlation between hsCRP and the severity of COPD
based on the Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria (P=0.04; r=0.3).
Conclusion: Serum hsCRP is higher in the COPD group than the control groupmatched based on
age, and hsCRP is correlated with the severity of COPD. Further studies with larger sample sizes are
required for evaluating this correlation in patients with COPD.
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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is
considered a common type of lung disease charac-
terized by airflow restriction and serious long-term
breathing problems 1. The maintainable decrease in
the expiratory pressure flow is the main feature in
COPD. Studies have shown that inflammation plays a
significant role in the pathogenesis of COPD. More-
over, it has been proven that in the final stages of
COPD, long after the cessation of smoking, the in-
flammation induced by smoking in the early stages
of the disease still persists 1. Studies have reported
that the association between decreased pulmonary
function and the intensity of smoking demonstrates
an increase in COPD as patient age increases, thus
confirming a direct correlation between smoking and
COPD 2. On the other hand, indoor exposure to
biomass smoke, such as wood, fertilizer, remaining
products and charcoal, can result in acute respiratory
problems in children as well as in COPD and lung
cancer inwomen, such that it causes nearly 2.7%of the
disability-adjusted life years (DALYS) worldwide 3.
Approximately, more than 50% of the world’s pop-
ulation uses biomass for cooking, heating or baking

bread, whereas previous studies have shown the direct
correlation between biomass smoke, chronic bronchi-
tis and COPD 3. Based on the World Health Organi-
zation (WHO) reports, COPD is a common disease
that will be recognized as the 5th most common dis-
ease and the 3rd leading cause of death globally by
2020. This may be a result of the reduced mortal-
ity rate caused by cardiovascular diseases in devel-
oped countries as well as decreased infectious causes
in developing countries, in addition to a considerable
growth in smoking and environmental pollution 1.
C-reactive protein (CRP) is an acute-phase protein
mainly produced in the liver in response to tissue
damage and inflammation. CRP reflects the over-
all burden of inflammation in the body of patients
with COPD in exacerbation and stable conditions.
CRP is also a predictor for hospitalization and mor-
tality in chronic respiratory failure 4,5. Most studies
on the risk factors and causes of COPD, such as CRP,
were conducted in developed countries. No study
has been conducted in Iran given its different lifestyle
and dietary habits, such as the use of vitamins and
antioxidants 6–8. It is assumed that high-sensitivity
C-reactive protein (hsCRP) is increased in patients
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with COPD, and that there is a relationship between
plasma CRP level (on the one hand), and the sever-
ity of COPD and quality of life (on the other hand)
in these patients. The aim of the present study was to
evaluate the serum level of hsCRP and assess its corre-
lation with lung function parameters in patients with
COPD.

METHODS

Patients

In this study, the target population was considered as
all patients with COPD who were diagnosed by diag-
nostic tests (spirometry). The prospective data were
collected from 40 COPD patients who were admitted
to the Pulmonary Ward, Imam Khomeini Hospital,
Urmia, in 2013. Additionally. 51 asymptomatic in-
dividuals were selected as the control group. COPD
patients underwent spirometry tests and the severity
of disease was determined by the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) criteria.

Ethics

This study was approved by the Ethics Committee of
Urmia University of Medical Sciences, Urmia, Iran.
An informed consent was taken by all participants.

Study design

The main inclusion criteria for COPD patients
were having symptoms or history of COPD with
FEV1/FVC below 70% after using a bronchodilator.
Diseases such as hemoptysis, pneumothorax, acute
coronary disease, recent MI, pulmonary embolism,
vascular aneurysm, recent surgery, acute infection,
history of malignancy, or any inflammatory process
other than COPD, were the exclusion criteria for
COPD patients. The inclusion criteria for the control
group were those of age 55 years old or older, with no
signs of the exclusion criteria of the COPD group, and
no history of COPD, shortness of breath, or coughing.

Procedure

In this study, all individuals in the control and COPD
groups were visited, all individuals were examined,
and their history taken. The information was entered
into a special form. For all subjects, information such
as age, sex, history of smoking, baking, medical his-
tory of the patient, as well as the vital signs, were
recorded. In the COPD group, the patient’s tests (in-
cluding CBC and biochemistry) were examined, and
if patients had any of the exclusion criteria, they were
excluded. In the control group, patients were selected

based on examination and history, and in case of a his-
tory of earlier diseases, they were excluded based on
the exclusion criteria. In both groups, the individu-
als underwent blood sampling, and the serum sample
of the patients was centrifuged. For each individual,
3 samples were separated to measure hsCRP, and one
sample was separated as a backup. The samples were
stored at -20◦C until further use.

hsCRP assessment
HsCRP was measured in 40 COPD patients and 48
control patients. Due to the sensitivity of the hsCRP
measurement, the hsCRP was measured three times
for each sample, and the mean was considered as the
averaged results of hsCRP. Serum hs-CRP was mea-
sured by immunoturbidometry assay (Roche Diag-
nostics, Mannheim, Germany) and an auto analyzer
(Lysis, Milan, Italy), with a normal value defined as <
5000 ng/L.
In this study, there was no specific ethical consider-
ations. The information about each person was en-
tered in a special form, and finally, the collected in-
formation of both groups were compared based on
t-test. Moreover, the Pearson correlation coefficient
was used to examine the correlation between vari-
ables.

Statistical analysis
Statistical analysis was carried out using SPSS 17.0
software (SPSS Inc., Chicago, IL, USA). Descriptive
statistics were indicated as percent (for categorical)
and mean (SD) (for continuous) variables. We used
t-test to compare the values between groups; with
P<0.05 set as the level of statistical significance.

RESULTS
In this study, 91 subjects were investigated (40 pa-
tients with COPD and 51 individuals as controls).
The COPD group consisted of 22 men (55%) and 18
women (45%), whereas the control group was com-
prised of 29 men (56%) and 22 women (43%). Thus,
the COPD and control groups were matched in terms
of sex. There was no significant difference between
these two groups. Themean agewas 66.98±10.3 years
in the COPD group and 66.02±8.7 years in the con-
trol group. Therefore, the COPD and control groups
were matched in terms of age.
In the COPD group, 23 subjects (57.5%) noted
cigarette smoking during the study, 7 subjects (17.5%)
reported cigarette smoking in the past, and 14 sub-
jects (35%)mentioned a history of baking. In the con-
trol group, 8 subjects (15.7%) noted cigarette smok-
ing during the study; 4 subjects (7.8%) mentioned
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cigarette smoking in the past, and five subjects (9.8%)
reported a history of baking. In the control group, 34
patients (66.6%) had no history of smoking or baking.
In this study, hsCRPwasmeasured in 40 patients with
COPD and 48 control subjects. The mean hsCRP was
7619±407 ng/mL in the COPD group and 2774±383
ng/mL in the control group. In the comparative study
of the two groups using t-test, a significant difference
was observed (p<0.001).
The COPD group underwent spirometry and blood
gasmeasurements, and then FEV1, FEV1%, FVC, and
FEV1/FVC parameters were measured. The severity
of the disease was determined by the GOLD criteria,
where 12 subjects (30%) were GOLD II, 19 subjects
(47.5%) were GOLD III, and nine subjects (22.5%)
were GOLD IV. There was no case of GOLD I found
among the subjects because patients were hospital-
ized. Mean FEV1 was 1.5 L/s, mean FVC was 2.026
l, and mean FEV1/FVC was 57.3%.
The correlation between serumhsCRP and age, FEV1,
PaO2, and FEV1/FVC was studied in patients with
COPD, where the Pearson correlation coefficients
between hsCRP and the above-mentioned variables
equaled 0.171, 0.093, -0.329, and -0.061, respectively
(P<0.05 in the correlation between hsCRP and FEV1,
and P>0.2 in other cases).
Regarding smoking and its relationship with the ser-
ity of COPD, 23 patients reported as current smokers,
where nine subjects had moderate COPD, 12 subjects
had severe COPD, and two subjects had very severe
COPD. In this category, there was a significant rela-
tionship between the severity of COPD and current
smoking (P=0.042). Furthermore, 7 subjects reported
as past smokers. In this group, there was a significant
correlation between the severity of COPD and a his-
tory of smoking (P<0.001). Moreover, from among
patients with COPD, 14 patients noted a history of
baking. In this group, there was no significant corre-
lation between the severity of COPD and a history of
baking (P=0.243). The correlation between hsCRP in
patients with COPD was r=0.035, and the correlation
between hsCRP in the control group was r=0.001.

Evaluating the correlation between hsCRP
and the severity of COPD

The correlation between the severity of COPD and
hsCRP equaled r=0.315 (P=0.048). Therefore, there
is a significant correlation between the severity of
COPD and hsCRP. There is also a significant corre-
lation between hsCRP and the severity of COPD.

DISCUSSION
In this study, serum hsCRP level was measured in
COPD patients and control subjects, and the cor-
relation between partial pressure of oxygen (PaO2),
FEV1, and age was examined with the above-
mentioned blood factor. Serum CRP (SCRP) is a risk
factor for cardiovascular and thromboembolic dis-
eases 9, and in patients with COPD, the pulmonary
inflammation apparently leads to systemic inflamma-
tion because the use of inhaled corticosteroids in these
patients has been associated with a decrease in SCRP
and other markers of systemic inflammation 10. It is
observed that in these patients, SCRP>3 mg/L is as-
sociated with a ten-year increase in mortality 11.
In this study, the hsCRP level was measured for the
control and COPD groups. CRP increases the risk of
thrombotic events and cardiovascular mortality. In
the lungs, CRP has a protective function against bac-
teria and apoptotic cells in the form of an intrinsic
immune system. At first, CRP is produced by hepa-
tocytes in the liver in response to IL-6, and then en-
ters the lungs through the plasma. The inflammation
in COPD activates epithelial cells and increases alveo-
lar macrophages and other inflammatory cells which
are responsible for the release of IL-6. This in turn
leads to an acute phase response and an increase in
plasma CRP.Moreover, IL-6 regulates two other acute
phase reactors, namely fibrinogen and al-anti trypsin,
both of which affect the pathogenesis of COPD 11. In
further support of IL-6 in the development of COPD,
studies have revealed that IL-6 increases the number
of CD8 and CD4 cells, macrophages, B cells, and pul-
monary neutrophils, which are matched with changes
seen in the pathology of COPD. On the other hand,
an increase in IL-6 leads to airspace enlargement in
emphysema, peribronchial accumulations, monocel-
lular cells, increased wall thickness of airways, sub-
epithelial fibrosis, and increased airway response. In
animals, a contact with ozone decreases IL-6 and,
consequently, reduces pulmonary injury. Therefore,
plasma CRP is associated with IL-6-dependent pro-
cesses in airways, leading to the progress ofCOPDand
severe clinical problems 11,12.
In this study, to eliminate the role of infection in in-
creasing CRP, all patients with abnormal CXR (indi-
cating pneumonia) who were febrile or had leukocy-
tosis were excluded. In this study, consistent with the
study by Tores et al. (2006), in Spain, and Seemun-
gal et al. (2007), the mean hsCRP level between con-
trol group and COPD group was different by greater
than 3.3 mg/L, which was significant (P<0.001) 13,14.
A significant negative correlation between hsCRP and
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Table 1: Demographic characteristics and studied variables among COPD patients and asymptomatic
individuals (control group)

Variables Control COPD P-value

Age 66.02±8.7 66.98±3.10 0.63

Gender

Male 29 (56.9%)

Female 22 (43.1%) 18 (45%)

Smoking

Now smoking 8 (15.7%) 23 (57.5%)

Past smoking 4 (7.8%) 7 (17.5%)

Baking 5 (9.8%) 14 (35%)

Lung Function

FEV1/L - 1.15

FVC/L - 2.026

FEV1/FVC - 57.3%

hcCRP (mmol/L) 4277±383 7619±407 0.001*
∗P<0.05; statistically significant

Table 2: Smoking and its relationship with severity of COPD

COPD severity

Moderate
No. (%)

Severe
No. (%)

Very severe
No. (%)

Total P-value

Now smoking 9 (39.1) 12 (52.2) 2 (8.7) 23 0.042

Past smoking - 1(14.3) 6 (85.7) 7 <0.001*

Baking 5 (35.7) 8 (57.2) 1 (7.1) 14 0.243
∗P<0.05; statistically significant

FEV1% was found in this research study (r=0.32,
P=0.3). A similar correlation was also reported be-
tween FEV1% and hsCRP by Fimognari et al. (2007)
(r=0.39, P=0.01), which is also consistent with the re-
sults from a study by Seemungal et al. (2009) 13,15.

CONCLUSION
The findings of the present study demonstrated that
plasma CRP is not only effective in the evaluation of
inflammation in COPD, but also useful as a marker
inmonitoring inflammation duringCOPD treatment.
CRP is decreased during treatment by inhaled cor-
ticosteroids. Moreover, the evaluation of the possi-
ble deficiency of vitamin B12 and folic acid is recom-
mended in patients with COPD, in addition to the
evaluation of the serum level of IL-6 in patients with
COPD exacerbation. Furthermore, evaluating nutri-
tional status, BMI, and serum albumin and their cor-
relation with the outcome of the disease is required in

patients with COPD.
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