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Platelets: Indicator of inflammation in COPD
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COPD is a disease presenting with pulmonary inflammation as well as a systemic one. The present study was
conducted to see if platelet count may be accepted as an indicator of systemic inflammation other than erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP). 964 smoker patients without any concomitant disease were
divided into groups as COPD and non-COPD according to spirometric values. Physical examination,
posteroanterior chest x-rays and blood samples were determined. Patients with COPD had higher ESR, CRP levels
and platelet count than the group without COPD. According to spirometric parameters, as the severity of the
disease increased, platelet counts also revealed a statistically significant increase. We conclude that the increase
in the number of platelets may be an indicator of severity of the disease and sytemic inflammation in patients with

COPD.
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INTRODUCTION

The importance of systemic inflammation in pathogenesis of
COPD is recently emphasized. Neutrophiles have an
important role in systemic inflammation; they take place in
releasing cytokines and activation of many cells. Among
these cells, thrombocytes are of importance since they
cause thrombosis, pulmonary embolism and pulmo-ner
hypertension when activated and help the progres-sion of
the disease. As the indicator of systemic inflam-mation,
levels of TNF- , IL-8 and IL-6 are measured fre-quently
((Kojima et al., 2005; Gunnar, et al.,, 2006; Bansal et al.,
2002; Global Initiative for Chronic Obstructive Lung Disease
et al., 2004). Measurement of these parameters is not cheap
and feasible in every health center. How-ever, it is easy and
cheap to achieve platelet count in every center, yet it is
underestimated and not investi-gated sufficiently. According
to our results we suggest platelet count to be a feasible
indicator of systemmic inflamation.

MATERIALS AND METHODS

964 patients (Female: 233; Male: 731) presenting to our outpatient
clinic of pulmonary disease in Haseki Training and Research Hospi-
tal between years 2004-2005 who had a history of smoking at least
10 pcks/yr and stable clinical condition were included in the study.
The patients were excluded in case of a thoracic, abdominal or eye
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surgery within last three months; they were hospitalized because of
a cardiac problem, a gastrointestinal bleeding as well as obesity,
active tuberculosis, pregnancy, lactation, a neurologic or psychiatric
disorder and cooperation failure. None of the patients presented
any symptom of infection and rheumatologic or hematologic dis-
ease.

The study was approved by the ethical committee of the hospital.
After providing an informed consent, the patients underwent a phy-
sical examination and chest radiographies were provided. Blood
samples were obtained for ESR, CRP, leukocyte and platelet
counts. Sedimentation rate was measured by Linear device with
Westegen method. CRP was measured by Dade Behring with ne-
phelometric method and 24 parameters of blood count was asses-
sed by full automatic blood counter, ADVIA 120. The number of
platelets were measured mechanically with Bayer Advia 120 Hema-
tology and Trinity Biotec Amax 400.

Spirometry was performed with Jaeger 4.0 Master scope device.
Following 6-8 times of forced expiration, highest three values with a
difference of maximum 150 ml were recorded and the highest one
was accepted as the result. After the patients received 200 mcg of
salbutamol and rested at a sitting position for 20 min, the test was
repeated. All of the tests were performed while the patients were
sitting erect with a nose clip applied. The individuals who had
FEV1/FVC values less than 70% were diagnosed as COPD accord-
ing to GOLD 2004 guidelines. The individuals with and without
COPD were compared according to ESR, CRP, leukocyte and
platelet numbers. The assessments were made by Chi-Square, Stu-
dent’s t test, Mann Whitney-U test, Pearson- Spearman corre-lation,
One-way ANOVA, Tukey’s HSD and Kruskal Wallis tests.

RESULTS

452 individuals were included in the group of patients



Table 1. The characteristics of the participants with and without COPD.

COPD (n=512) Without COPD (n=452) p

Age 49.70+£13.03 59.82+30.03 p<0.001

Smoking(pck/yr) 31.68+51.86 42.66+29.78 p<0.001

ESR(mm/hr) 24.67+6.87 27.07+8.12 p<0.001

CRP ) 4.62+2.09 5.50+2.83 p<0.001

Leukocyte count (/mmd) 8346.59+2163.62 8345.02+2294.63 p=0.991

Platelet count(/mms) 260210.76£74162.65 279303.25+67540.46 p<0.047

FEV1/FVC(%) 80.26+41.10 55.93+£9.54 p<0.001

Table 2. The characteristics of COPD patients according to the stage of the disease.
Stage 1 Stage 2 Stage 3 p

Age 50.33£13.01 55.74+13.24 64.91+11.47 p<0.0001
Smoking(pck/yr) 31.47+£52.73 38.90+26.97 48.01+£30.11 p<0.0001
ESR(mm/hr) 23.16+6.65 28.50+8.00 27.32+7.31 p<0.0001
CRP ) 4.19+2.15 6.04+2.86 5.29+2.57 p<0.0001
Leukocyte count (/mmd 8554.24+6570.80 9353.82+16741.96 10335.37+19014.34 p=0.333
Platelet count(/mm3) 252856.04+69715.40 264638.94+£85545 298081.34+£252358.33 p<0.0001
FvC 3905.26+910.25 2979.33£791.15 2379.48+565.68 p<0.0001
FVC% 108.41+14.99 83.48+14.92 66.69+13.08 p<0.0001
FEV1 2989.82+785.17 1892.53+478.30 1188.13+270.00 p<0.0001
FEV1% 100.89+14.72 65.52+8.66 41.67+5.47 p<0.0001
FEV1/FVC 69.27+7.70 64.19+10.89 51.54+12.43 p<0.0001
FEF 2575 5466.42+1830.03 2852.41+1313.27 1306.94+647.86 p<0.0001
FEF 25.75% 82.52+21.71 44.13+20.64 22.37+25.03 p<0.0001

with COPD according to GOLD criteria and 512 in the
control group. The number of male patients (average age:
59.82 + 30.03 years) with COPD was significantly higher
than control group (average age: 49.70 + 13.03 years)
(Table 1).

In COPD group, average age and smoking rates were
higher while spirometric parameters were lower as ex-
pected. ESR and CRP levels were significantly higher in
COPD group (p<0.001). Leukocyte numbers were higher
than control group but the difference was not statistically
significant. The platelet count was also significantly high-
er in COPD group than control group (p<0.001). In COPD
patients, as the disease worsened, ESR, CRP, platelet
and leukocyte counts increased. While the increase in
ESR, CRP levels and platelet numbers was statistically
significant, the increase in leukocyte numbers did not
show any significance (Table 2).

DISCUSSION

COPD is a chronic inflammatory and progressive disease
presenting with acute exacerbations in which several en-
vironmental factors like air pollution, occupational expo-
sure and subjective factors like age and genetic suscepti-
bility are important (Aronsson et al., 2005; Kojima et al.,
2005; Enright et al., 2003;. Gunnar, et al., 2006; Bansal

et al., 2002; Global Initiative for Chronic Obstructive Lung
Disease et al., 2004; Hidekazu et al., 2005; Giovanni et
al., 2000; Jaen et al., 2003; Menezes et al., 2005) . There
is both respiratory and systemic inflammation in COPD
(Global Initiative for Chronic Obstructive Lung Disease et
al., 2004). Expression of adhesion molecules, secretion
of platelet activator factor, prostaglandins, leukotrienes
and cytokins from airway epithelial cells are important in
inflammation (Global Initiative for Chronic Obstructive
Lung Disease et al., 2004; Mannino, 2002). Neutrophils
cause activation and dysfunction of platelets.

To reveal the inflammation in lungs, bronchial lavage,
sputum and bronchial mucosa biopsy samples were sea-
rched for inflammatory cells and cytokins. These inflam-
mation markers are almost everytime present in the air-
way wall and sputum of the smoker COPD patients
whose findings belong to stage 1-3 (Aronsson et al., 2005
Willemse et al., 2005; Soriano 2002). ESR, CRP, leuko-
cyte count, TNF- , IL-8 and IL-6 levels are accepted as
important indicators of the systemic inflammation in
COPD (Global Initiative for Chronic Obstructive Lung Dis-
ease et al., 2004; Mannino, 2002; Willemse et al., 2005).
In our study, ESR, CRP levels and platelet counts are
measured and found to be significantly higher in COPD
group than control group. A negative correlation was de-
termined between these parameters and spirometric va-



riables.

In conclusion, we found that as the disease worsens,
the number of platelets increase and this result is asso-
ciated with spirometric parameters. To the best of our
knowledge, this is the first report suggesting that platelet
number may also be an indicator of systemic inflamma-
tion in patients with COPD.
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