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Abstract
Introduction: Mean platelet volume (MPV) and Platelet Distribution Width (PDW) is a relatively
simple, inexpensive tool that indicates the platelets size, the rate of platelet production, platelet
activation and the severity of inflammation since inflammation plays an important role in COPD, any
alteration in platelet activity can cause alteration in MPV. Red blood cell distribution width (RDW)
reflects morphology of erythrocytes whereas RDW can also vary due to systemic inflammation and
ineffective erythropoiesis. Hence we aimed to study Platelet indices in patients with exacerbation of
COPD.
Aim and objectives: Our aim is to evaluate the role of platelet Indices in COPD patients. Since only
limited data were available on the relationship between COPD and platelet indices, we aimed to
evaluate and find out the correlation between Mean Platelet Volume (MPV), Red Cell Distribution
Width (RDW), Platelet Distribution Width (PDW) and Plateletcrit (PCT) in exacerbation of COPD
patients at a tertiary care hospital in south India.
Materials and methods: A total of 135 subjects, 79 men and 56 women, who were admitted in our
hospital with exacerbation of COPD during a period of one year were enrolled in this prospective
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observational study. The levels of MPW, RDW, PDW and PCT were assessed during the course of
hospital stay in patients with COPD exacerbation
Results: In our study we found out that there exists a statistical significance among male and female
COPD exacerbation patients with respect to Mean Platelet Volume (P=<0.0001) and Red Cell
Distribution Width (P=<0.0001). There also exists statistical significance between our COPD patients
with other study stable controls (p=<0.005). Using ROC curve, considering optimal level of MPV
<8.8Fl, male population showed sensitivity of 95% and specificity of 85% with Average age in men
with diagnosed COPD is 49 and average age of female COPD patient is 55.
Conclusion: Our study suggests that Mean Platelet Volume and Red Cell Distribution Width values
may be useful for identifying patients who are at high risk for exacerbation of COPD. RDW per se is
an important risk factor for Ischemic heart disease (IHD) and elevated RDW may suggest increase in
risk of IHD in patients with COPD.
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Introduction
COPD is currently the fourth leading cause of
death in the world, projected to be third leading
cause by 2020 [1]. 3 million people died out of
COPD in 2012, accounting for 6% death
worldwide. COPD burden is projected to be
increased in upcoming years because of
increased prevalence of smoking and other
COPD risk factors and aging [1]. According to
GOLD 2017, Chronic Obstructive Pulmonary
Disease is a common, preventable and treatable
disease that is characterized by persistent
respiratory symptoms and airflow limitation that
is due to airway and alveolar abnormalities
usually caused by significant exposure to
noxious particles or gases [1].
Hence early diagnosis and intervention provides
betterment in prognosis. Since COPD has varied
clinical presentation, assessment of it might be
difficult and few cases might be missed in earlier
stages. Hence, platelet indices from complete
blood count were analyzed in our study.
Mean platelet volume (MPV) and platelet
distribution width (PDW) is a relatively simple,
inexpensive tool that indicates the platelets size
and the rate of platelet production in bone
marrow [2]. It indicates the platelet activation
and the severity of inflammation since

inflammation plays an important role in COPD,
any alteration in platelet activity can cause
alteration in mean platelet volume. PCT is the
volume percentage of platelets in the blood and
the formula for pct is PCT = mean platelet
volume *platelet/10000 [3]. Red blood cell
distribution width (RDW) reflects morphology of
erythrocytes. Erythrocyte morphology changes
not only by primary hematological diseases but
also by systemic inflammation and ineffective
erythropoiesis [4]. However role of platelet
indices in COPD has not been studied in larger
number and only limited studies are available
showing controversial results, our study has been
undertaken to assess the role of platelet indices in
exacerbation of COPD patients.

Materials and methods
A total of 135 Patients who were diagnosed with
exacerbation of COPD and hospitalized in
Department of Respiratory Medicine, Chettinad
hospitals were taken as our study group. It was a
prospective observational study and the study
was approved by Ethical committee of Chettinad
University and informed consent was taken from
all patients.
The diagnosis of COPD was made in patients
with
persistent
dyspnea,
cough
with
expectoration for more than three months,
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smoking history, history of biomass fuel
exposure, clinical evaluation and pulmonary
function test showing irreversible obstruction
according to global initiative for obstructive lung
disease(GOLD) guidelines.
Inclusion criteria: Previously diagnosed COPD
patients with exacerbation who are above 40
years both male and female with progressive
dyspnea,
cough
with
mucopurulent
expectoration, Fever, hypoxemia.
Exclusion criteria were hematological disorders,
asthma, coronary artery disease, active
pulmonary tuberculosis, cardiac failure, hepatic
and renal failure and systemic diseases.
Clinical history was noted and blood samples
were drawn from all the patients and samples
sent for platelet indices analysis. Hematological
parameters were determined by automated blood
counter and the results were tabulated and
statistical analysis was done.
Statistical analysis
T test for equality of means with paired 2 tailed t
test and one sample test was used to determine
mean, standard deviation and percentage of
platelet incides. Two sample independent t test
using open Epi was used to find out two sided
confidence interval and to study the comparison
between our study group and other study control
group. Receiver operation characteristic (ROC)
curve analysis was conducted to identify the
optimal cut-off values of MPV and RDW in
exacerbation of COPD patients. A p-value < 0.05
was considered significant.

among male and female patients in exacerbation
of COPD with respect to MPV (P=<0.0001) and
RDW ( P=<0.0001), we also inferred that RDW
in male was found to be higher when compared
to female whereas there was no significant
correlation between plateletcrit and platelet
distribution width in Exacerbation of COPD
patients. We also found out that there exists a
statistical significance between our study group
COPD patients and other study control group
with (p=<0.00000017) with decrease in MPV is
found in exacerbation of COPD with 8.5FL
compared to controlled group 9.1Fl
Receiver Operation Characteristic (ROC)
predicts at the optimum level of MPV <8.8Fl,
male population showed sensitivity of 98.7% and
specificity of 85.7% with Area under curve for
ROC (AUC) OF 0.924 WITH P=<0.0001. ROC
for RDW at optimum level of RDW >14.5
sensitivity was founf to be 83.5 and specificity
was found to be 58.9% with area under ROC
curve (AUC) of 0.706 with p=<0.0001. There
was no statistically significant p values noted
between plateletcrit and platelet distribution
width (Table – 1, 2 and Graph – 1, 2).
Graph - 1: Predicts at the optimum level of
<8.8Fl, there is a sensitivity of 98.7% in male
population and specificity of 85.7.

Results
Out of 135 subjects, 79 were found to be male
and 56 was found to be female. The mean and
standard deviation of MPV was found to be
8.573 with SD 0.6864 with mean and SD values
of RDW in male population of COPD was
16.073 and 2.073 respectively whereas in female
population. It was 14.55 and 2.17. According to
our study there exists a statistical significance

Area under the curve (AUC)
Significant p value

0.9241
<0.0001
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Table - 1: Showing comparison between our study group and other study control group showing
decrease in MPV in exacerbation group (MPV-8.5) when compared to control group (MPV-9.1).
N
Mean
Std. Deviation
MPV-Subject
135
8.573
.6864
control
81
9.1
0.933
Two sided confidence interval 95% with significant p value of <0.00000017

P values
0.000
0.00000017

Table - 2: showing Mean and standard deviation of RDW, PCT and PDW in Exacerbation of COPD
patients with significant P values. Only the parameter RDW shows significant p value with p=0.000
and RDW in male population is comparatively higher when compared to female.

RDW
PCT
PDW

group
1
0
1
0
1
0

N
79
56
79
56
79
56

Mean
16.073
14.554
.32423
.30545
17.319
15.961

Std. Deviation
2.0736
2.1738
.148867
.097090
11.4196
1.1369

Graph - 2: ROC curve Predicts at the optimum
level of >14.5 there is a sensitivity of 83.5% and
specificity of 58.9%.

Area under the curve (AUC)
Significant p value

0.706
<0.0001

Discussion
The platelet indices were assessed among
patients with exacerbation of COPD, which
reveals that Mean platelet volume is decreased
during exacerbation of COPD when compared to
stable controls and Red cell distribution width is
increased in COPD exacerbation patients. Also
we found out that RDW in male population is
found to be higher than the female population.

Std. Error Mean
.2333
.2905
.016749
.012974
1.2848
.1519

P values
0.000
0.000
0.410
0.377
0.377
0.297

Our study hence suggest that Mean platelet
volume can be used as an inflammatory
biomarker in COPD whereas Red cell
distribution width could be used as a positive
predictor for occurrence of coronary artery
disease in COPD patients. Tertemiz KC, et al. [4]
revealed that as RDW increases with severity in
COPD also increases, that might be due to
variation in size of circulating erythrocytes.
However, the above study didn’t find out the
optimal value for RDW as in our study and
sample size was comparatively lesser.
Tadeusz Osadnik, et al. [5] suggested that RDW
is an independent predictor of mortality in
patients with stable coronary artery disease
Yavsan, et al. [6] suggested that decrease in
RDW can cause non-invasive ventilation failure
in COPD patients. According to Wang, et al. [7]
suggested that MPV is significantly reduced
during exacerbation when compared to controls
in accordance with our study, whereas they also
found increase in CRP, fibrinogen and WBC
levels in exacerbation of COPD patients.
Gulistan Karadeniz, et al. [8] suggested that
MPV is decreased during exacerbation of COPD
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whereas increase in PDW was found, which was
converse to our study, where PDW was found to
be normal. Paschalis Steiropoulos, et al. [9]
suggested that MPV in smokers with COPD is
significantly higher when compared to smokers
with no airflow obstruction which is in converse
to our study. Ulasli, et al. [10] revealed that MPV
in acute exacerbation is low while compared to
normal controls.
Bansal, et al. [11] revealed that mean platelet
volume was increased in COPD patients when
compared to controls (converse to our study)
study also suggested that COPD patients with
increase MPV predisposes to pulmonary
thromboembolism and pulmonary hypertension,
where the drawback of study being comparison
of single platelet indices leaving out the other
three, which was done in our study. Zalawadiya
SK, et al. [12] suggested that higher RDW
appears to be a powerful independent predictor
of future CHD risk. However number of studies
have demonstrated that subjects with COPD have
an increased platelet count and also increased
platelet activation in stable disease and further in
the exacerbation period [13]. Platelet activation
can cause both increase and decrease in mean
platelet volume. Low mean platelet volume [2]
can also be found in aplastic anemia, wiskot
Aldrich
syndrome,
rheumatoid
arthritis,
inflammatory bowel disease, and familial
Mediterranean fever, whereas sequestration of
large activated platelets can also cause decrease
in MPV. Increased mean platelet volume is
found in thrombosis, such as cardiovascular
disease or atherosclerosis [2], Increase in RDW
is also found in Iron Deficiency Anemia, folate
and vitamin B12 deficiency, Hemolytic Anemias.
Hence it is very much necessary to exclude the
other causes of decrease in MPV or increase in
RDW to interpret the significance of the same in
COPD [14].

Conclusion
Our study suggests that Mean Platelet Volume
and Red Cell Distribution Width are relatively a
simple, inexpensive, non invasive, sensitive test,

that might be useful in identifying patients who
are at high risk for exacerbation of COPD. High
Red cell distribution width could be used as a
predictor in assessing severity of COPD.
Increased RDW per se is an important risk factor
for IHD, elevated RDW suggest increase in risk
of IHD in patients with COPD. A low mean
platelet volume indicates exacerbation of COPD
whereas negative correlation occurs between
MPV and severity of COPD.

Limitations
Limited sample size. More study population
should be included. The severity grading of
COPD is not taken in our study. Other
components of COPD and their correlation with
COPD should be studied. However, further
studies are needed to evaluate the platelet and
CBC indices with larger sample size and to
assess if early monitoring of MPV and other
platelet indices can reduce the exacerbation of
COPD and improves quality of life. And
whether increase in Red cell distribution width
can predict and if diagnosed earlier, the
occurrence of IHD and cardiac abnormalities in
COPD patients can be prevented should also be
studied.
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