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ABSTRACT 

BACKGROUND 

COPD is an epidemic of modern society. It is one of the major causes of morbidity and mortality in the world. It is a well-known 

thought that one of the main complication of COPD is Pulmonary Embolism. It is mainly because of changes in platelet count and 

morphology under the chronic influence of inflammatory cytokines.[1,2,3] Meanwhile, this can also be taken as a parameter for 

determining severity of COPD.[4]  

 

MATERIALS AND METHODS 

The descriptive study of 200 patients diagnosed with COPD, admitted in General Medicine Wards at Government Rajaji Hospital, 

Madurai were selected. Mean platelet volume[5] of each patient was found out with 24 hours of admission. Spirometry was done to 

assess the severity of COPD and correlation was established between the two.  

Statistical Analysis- Correlation coefficient. 

Settings and Design- Correlation study. 

 

RESULTS 

From the study, it was found that COPD is more common after 40 years in males, and is strongly associated with smoking. It was 

also found that there is a strong correlation between spirometry values and mean platelet volume, i.e. when FEV1% and FEV1/ FVC 

ratio decreases, the MPV also decreases and when FEV1% and FEV1/FVC ratio decreases, the platelet count increases. 

 

CONCLUSION 

MPV was significantly decreased in patients with acute exacerbation of COPD[6,7,8] when compared with stable phase of COPD. 

FEV1, FEV1/ FVC are the main parameters in PFT[9] to determine the severity. MPV in patients with COPD was found to be 

independent of age, sex, family history, COPD, systemic hypertension and diabetes mellitus. While smoking is an important risk 

factor. When MPV decreased in severe COPD, platelet count increased.[10] MPV can be used as a prognostic marker for COPD. There 

was high negative correlation between platelet count and MPV.[11] There was a very high positive correlation between MPV and 

severity of COPD. 
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BACKGROUND 

COPD is an epidemic of modern society. COPD is one of the 

major causes of morbidity and mortality in the world. Despite 

the impressive strides in diagnosis and management over the 

past three decades, COPD continues to be a major public 

health problem in industrialised world and is becoming an 

increasingly important health problem in developing 

countries. Because COPD may strike an individual during the 

most productive years, it can have profoundly deleterious 

psychosocial and economic ramifications. It is a well-known 

thought that one of the main complications of COPD is 

Pulmonary Embolism. It is mainly because of changes in 

platelet count and morphology under the chronic  
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influence of inflammatory cytokines. Meanwhile, this can also 

be taken as a parameter for determining severity of COPD. 

Wang et al (2013) stated that there is decrease in mean 

platelet volume[4,12] when there is an exacerbation of COPD. 

Initially, there is an increase in mean platelet volume when 

there is stable phase of COPD.  

Ulasli et al (2012) suggested that mean platelet volume 

can be used as a negative acute phase reactant.[1] But it 

requires further more studies to prove this result. Thus, the 

role of platelet volume as a predictor for severity of COPD is 

unresolved and further studies are definitely needed. This 

study will help to confirm or refute the published reports on 

platelet volume in COPD. 

 

MATERIALS AND METHODS 

Study Population 

 This descriptive study was conducted among 200 

patients diagnosed with COPD admitted in General 

medicine wards at Government Rajaji Hospital, Madurai.  
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Inclusion Criteria 

 Patients diagnosed with COPD using GOLD [27] criteria.  

 Age above 40 yrs.  

 Gender: Both Male and Female.  

 

Exclusion Criteria 

 Diabetes mellitus.  

 HTN.  

 Asthma. 

 Bronchiectasis. 

 Active pulmonary tuberculosis.  

 Coronary artery disease.(13)  

 Systemic inflammatory diseases. 

 Pulmonary thromboembolism.  

 Medical treatment with anticoagulant statins,(14) 

angiotensin-converting enzyme inhibitors, acetylsalicylic 

acid or clopidogrel.  

 

Study Protocol 

200 patients diagnosed with COPD, admitted in General 

medicine wards at Government Rajaji Hospital, Madurai were 

selected. Selected socio-economic, clinical and laboratory 

data[15] were collected from the patients recorded in a 

proforma. 2 mL of blood was withdrawn by venepuncture 

from the patients within 24 hrs. of admission to the hospital 

for assessing MPV (mean platelet volume). The instrument 

used for analysis was Cobas Micros OT 18 automated 

haematological analyser.[5,16] Spirometry was done for every 

patient for diagnosis of COPD and for assessing the severity. 
 

Statistical Analysis 

The data collected during the study was formulated into a 

master chart in Microsoft Office Excel and statistical analysis 

was done with the help of computer using statistical software 

package SPSS V.17 for windows. Using this software, 

frequencies, range, mean, standard deviation and percentages 

were calculated. The statistical analysis was done by the 

calculation of correlation coefficient between the spirometry 

and MPV.(17) 

The average values of mean platelet volume and the 

standard deviation were calculated in the four groups namely 

control population with mild, moderate, severe and very 

severe COPD. To establish that the difference in MPV between 

these groups is statistically significant, ANOVA (analysis of 

variance) was carried out. A ‘p’ value of < 0.05 was 

considered statistically significant.  
 

RESULTS 

In our study 30.5% cases (61) were between 41 - 50 years, 

31.5% cases (63) were between 51 - 60 years, 17.5% cases 

(35) were between 61 - 70 years, 16% cases (32) were 

between 71- 80 years and 4.5% cases (9) were between > 80 

years. As we all know, COPD is more common in males.(18) 

Our study also reveals the same- males 72% and females 

28%. As well documented in other studies, our study also 

clearly proves the fact of increased incidence in smokers.(19) 

In our study, 144 cases (72%) out of 200 cases were smokers. 

Out of this, 21% cases had < 20 pack years, 19.5% cases had 

20 - 29 pack years. 17.5% cases had 30 - 39 pack years. 

12.5% cases had >40 pack years. As we all know, there is no 

significant relation between SHT, T2DM and COPD. Our study 

showed 53.5% cases (107) are hypertensives and 40% (80) 

cases are diabetics. 

Spirometry Values and Severity of COPD  

 FEV1 < 30% (very severe) - 4.5% cases (9)  

 FEV1 30 – 49% (severe) – 32.5% cases (65)  

 FEV1 50 – 79% (moderate) – 46% cases (92) 

 

FEV1/FVC Ratio in COPD- The results of FEV1/FVC ratio in 

COPD in our study is similar to FEV1 values in COPD. 

 

Platelet Count and COPD 

In our study, platelet count > 3 lakhs are 27.5% cases, 2-3 

lakhs are 35.5% cases and 1-2 lakhs are 37% cases. In our 

study, 13.5% cases had MPV < 8 fL, 23.5% cases had 8-9 fL, 

39.5% cases had 9-10 fL, 23.5% cases had > 10 fL. As per 

GOLD criteria FEV1 decreases and FEV1/FVC ratio also 

decreases when there is increase in severity of COPD. In our 

study also, it proved the same. If FEV1 < 30%, the FEV1/FVC 

is 0.48 and if FEV = 80%, the FEV1/FVC is 0.7. In our study- 

 In very severe COPD (FEV1 < 30%), the MPV is 7.78 fL  

 In severe COPD (FEV1 30% - 49%), the MPV is 8.31 fL  

 In moderate COPD (FEV1 50% - 79%), the MPV is 9.73 fL  

 In mild COPD (FEV1 < 30%), the MPV is 10.89 fL  
 

Thus, in severe COPD Mean Platelet Volume is decreased. 

The collected values of FEV1, FEV1/FVC ratio, MPV and 

platelet count are analysed for finding significance between 

each other. Since there is no controls in our study, correlation 

coefficient is used for finding significance. 

 

FEV1 
No. of 
Cases 

FEV1/ 
FVC 

MPV 
(fL) 

Platelet Count 
(lakhs/ cu.mm) 

< 30% 9 0.48 7.78 3.47 
30 - 49% 65 0.53 8.31 3.06 
50 - 79% 92 0.64 9.73 1.99 

> 80% 34 0.71 10.89 1.5 
Table 1 

 

Grading 
of  

COPD 
FEV1 

No. of 
Cases 

FEV1/ 
FVC 

MPV (fL) 
Platelet 
Count 

(cu.mm) 
    Mean SD Mean SD 

Very 
Severe 

<30% 9 0.48 7.78 1.24 3.47 0.96 

Severe 
30% – 
49% 

65 0.53 8.31 1.20 3.06 0.95 

Moderat
e 

50% – 
79% 

92 0.64 9.73 1.22 1.99 0.98 

Mild >80% 34 0.71 10.89 1.23 1.5 0.97 
Table 2 

 

Correlation Values Table 

  
Correlation 
Coefficient 

 

FEV1% vs FEV1/FVC 0.932 
V. High 

Correlation 

FEV1% vs Platelet Count -0.848 
Neg. High 

Correlation 

FEV1% vs MPV 0.893 
V. High 

Correlation 

FEV1/ FVC vs Platelet Count -0.762 
Neg. High 

Correlation 

FEV1/ FVC vs MPV 0.892 
V. High 

Correlation 
Platelet Count 

vs 
MPV -0.758 

Neg. High 
Correlation 

Table 3 
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It means that,  

 When FEV1%, FEV1/ FVC ratio decreases, the MPV also 

decreases.  

 When FEV1%, FEV1/ FVC ratio decreases, the platelet 

count increases.  
 

DISCUSSION 

COPD is a major cause of morbidity and mortality in 

developed countries and is becoming a major problem in 

developing countries like India. Endogenous and exogenous 

risk factors like smoking, sex, diabetes mellitus and systemic 

hypertension significantly increase the progression of COPD. 

However, they only explain a part of the cases and there may 

be other relevant risk factors which need to be identified. 

Large platelets are more reactive, produce more thrombotic 

factors(11) and aggregate more easily.(1,4,6,16) Documented 

changes in mean platelet volume in COPD. But all these 

studies are conducted in limited sample size. So in this study, 

an attempt was made to find out if any association existed 

between the platelet size and severity of COPD among Indian 

population as reports are scanty.  

In the study, the ages of the cases are above 40 years. The 

most number of cases fell between 51 - 60 years. This pattern 

corresponds to the pattern reported in India, which is as 

follows. COPD appears decade earlier compared with the age 

incidence in developed countries and the peak period is 

attained between 51 - 60 years. In the present study, the 

relationship between age and MPV was not statistically 

significant, whereas Funaik et al (1994) found that MPV was 

significantly increased in patients of advanced age and it was 

statistically significant. But MPV decreases with age.(5) But 

our study did not confirm any of the observations made by 

the above two workers. COPD is common in males. It is 

mainly due to environmental factors and deleterious effects 

of smoking. Females generally are affected after menopause. 

In the present study, MPV was independent of genders. This 

is in parallel with the observation.(5) It has been noted that 

smoking is an important factor, which plays a major role in 

progression and exacerbation of COPD.  

 In the present study, no statistical relationship was 

observed between systemic hypertension and MPV. Bath et al 

(1996) also observed the same in their study. In contrast, 

Osuna et al (1998) observed a higher MPV in those with 

systemic hypertension. MPV in patients with diabetes 

mellitus did not vary from those without diabetes mellitus. 

Sharpe et al (1993) stated that MPV was significantly 

increased in diabetic subjects compared with non-diabetics. 

They stated that since platelet size is a determinant of 

platelet function with larger platelets being more reactive per 

unit volume, the platelets might play a role in micro- and 

macro-vascular complications of diabetes mellitus. The fact 

that in our study no relationship was observed may be due to 

inflammatory cytokines in COPD.  

 As per GOLD guidelines (2010) for defining COPD, FEV1 

should be ≤ 80%. In our study, most of the cases having FEV1 

values ranging from 30% - 79%. Hence, there is a high 

correlation between severity of COPD and FEV1. Our study 

has statistically documented this fact. The FEV1/ FVC ratio is 

also one of the criteria for defining COPD.(9) In our study, the 

FEV1/ FVC ratio ranges from 0.5 - 0.69. Thus, statistically 

proving that there is a relation between FEV1/ FVC ratio and 

severity of COPD.  

Wang et al (2013) quoted that platelet size is increased in 

stable phase of COPD, but is drastically decreased in acute 

exacerbation of COPD. In our study MPV decreases when the 

FEV1 value decreases, thus proving the fact that MPV 

decreases in acute exacerbation of COPD. Ulasli et al (2012) 

told that MPV can be used as a negative phase reactant for 

COPD just like other inflammatory conditions. In our study 

also, this statement is proved as MPV decreases in acute 

exacerbation of COPD. In our study, there is very high positive 

correlation between FEV1 and FEV1/ FVC ratio, FEV1/ FVC 

ratio and MPV proving that all decreases with severity of 

COPD. Also, there is very high negative correlation between 

FEV1, FEV1/ FVC ratio and platelet count. Thus, MPV can be 

used as a prognostic indicator and determinant of severity of 

COPD is well proved statistically in our study. 

 

Limitations 

1. We documented significance using correlation 

coefficient only. We did not do multivariate analysis 

using ANOVA.  

2. Mathematical analysis by way of log probability studies 

among platelet volume and platelet count was not 

attempted.  

 

Areas of Further Work 

1. MPV studies in other inflammatory conditions.  

2. Follow-up study of MPV after the onset of clinical events 

and finding out association between MPV and platelet 

count by applying the log probability formula.  

3. Platelet volume studies among patients on inhaled 

corticosteroids.  

4. In vitro studies on factors contributing for 

thrombomegaly in order to introduce interventional 

measures.  

5. Studies to find out the physiological mechanisms, which 

regulate MPV within the megakaryocytes.  

 

CONCLUSION 

 MPV was significantly decreased in patients with acute 

exacerbation of COPD (7.78 femtolitres) when compared 

with stable phase of COPD (10.89 femtolitres).  

 FEV1, FEV1/ FVC are the main parameters in PFT to 

determine the severity.  

 MPV in patients with COPD was found to be independent 

of age, sex, family history COPD, systemic hypertension 

and diabetes mellitus. While smoking is an important 

risk factor.  

 When MPV decreased in severe COPD, platelet count 

increased.  

 MPV can be used as a prognostic marker for COPD.  

 There was high negative correlation between platelet 

count and MPV.  

 There was a very high positive correlation between MPV 

and severity of COPD.  
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