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Abstract  Original Research Article 
 

Myocardial infarction is among the top five causes of morbidity worldwide and is increasingly becoming common in 

India. Myocardial infarction depicts acceleration of atherosclerotic process accompanied by a cascade of platelet 

reactions resulting into formation of thrombus. It is likely that different individuals have platelets of variable size, 

density and reactivity; larger platelets aggregate more rapidly with subendothelial collagen and lead to thrombosis and 

subsequently acute myocardial infarction. It is possible to measure platelet parameters i.e. mean platelet volume 

(MPV), platelet distribution width (PDW) and platelet count (PC) with electronic cell counters. Recognition of platelet 

parameters as a risk factor in acute myocardial infarction will help to reduce the morbidity and mortality in cases of 

acute myocardial infarction. The current study involves evaluation of platelet parameters (MPV, PDW & PC) as the 

risk factor in patients with acute myocardial Infarction during the period of 6 months from September 2018 to 

February 2019. 
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INTRODUCTION 
Myocardial infarction is among the top five 

causes of morbidity worldwide and is increasingly 

becoming common in India as well. The underlying 

pathology of myocardial infarction is atherosclerosis, 

which progresses clinically to manifest as myocardial 

infarction usually in fifth and sixth decades of life. 

 

Myocardial infarction depicts acceleration of 

atherosclerotic process accompanied by a cascade of 

platelet reactions resulting into formation of thrombus. 

 

Platelets are known to play a critical role in 

conversion of chronic atherosclerotic plaque into an 

occluding thrombus [1]. The thrombus leads to partial 

or complete coronary artery occlusion, which in turn, 

results in myocardial infarct. It is likely that different 

individuals have platelets of variable size, density and 

reactivity [2]. Larger the platelets, they are more likely 

to be metabolically and enzymatically active. Large 

platelets are denser, aggregate more rapidly with 

subendothelial collagen, produce more thromboxane A2 

and express more glycoprotein Ib and glycoprotein 

IIb/IIIA receptors [3, 4].
 
 These characteristics may lead 

to increase thrombosis and possibly acute myocardial 

infarction. 

 

Electronic cell counters have made it possible 

to measure platelet volume indices that are mean 

platelet volume (MPV), platelet distribution width 

(PDW). This is a simple and cost effective method of 

identifying these larger platelets. The current study is 

planned to evaluate MPV, PDW and PC as the risk 

factors in patients with an incident of acute myocardial 

infarction. 

 

AIM & OBJECTIVES 
To measure platelet parameters (MPV,PDW & 

Platelet count) in patients with acute myocardial 

infarction and to compare the values with those of age 

and sex matched controls and with cardiac markers.   

 

MATERIAL AND METHODS 
A 6 months analytical study of platelet 

parameters (MPV, PDW and PC) was carried out in the 

hematology unit of department of pathology in our 

institute from September 18 to February 19. 
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Patients, with clinically diagnosed acute 

myocardial infarction were taken as cases. Age and sex 

matched patients, admitted for elective surgical 

procedures, with normal ECG and without any history 

of AMI in previous 2 years were taken as controls. 

Blood samples of cases were collected within 24 hours 

of onset of symptoms. Blood samples (of both cases and 

controls) were collected aseptically in EDTA vacutainer 

and were analysed with a 5-part automated hematology 

analyser, within 30 minutes of sample collection.  

 

Value of platelet parameters, of both, cases as 

well as controls were recorded immediately. Findings of 

platelet parameters were confirmed with peripheral 

smear. Data regarding age, sex and P values were 

documented. The data were compared between cases 

and controls. Association between platelet parameters 

and AMI were carried out. 75 cases and 75 controls 

were taken for the study. 

 

Patients on antiplatelet therapy were excluded. 

The study was conducted after ethical clearance from 

our institute. 

 

Observations 
The study of platelet parameters in cases of MI 

was carried out for a period of 6 months in the 

hematology unit of department of pathology in our 

institute from September 18 to February 19. This 

included 75 patients as cases (Group 1) and equal 

number of age and sex matched controls (Group 2). 

 

In the study, majority of patients (30 

patients,i.e.40%) belonged to 51-60 years age group, 

followed by 23 patients (30.7%), belonged to 61-70 age 

group  

 

Table-1: Age wise distribution of cases 

Age (Years) Cases (n=75) 

 Number % 

31-40 7 9.3 

41-50 12 16 

51-60 30 40 

61-70 23 30.7 

>70 3 4 

 75 100 

 

 There was no patient in <30 age group with 

MI. Youngest patient in Group I (Cases) was a 

37 years old male, while oldest was a 75 years 

old male, the mean age being 56 years. 

 Male preponderance was seen in the present 

study, i.e., 51 males (68%) against 24 females 

(32%) 

 

Table-2: Distribution of risk factors in patients with MI 

Risk factors No. of patients % 

Diabetes 54 72 

Obesity 32 42 

Alcohol 26 34.7 

Hypertension 17 23 

Positive family history 4 5 

Tobacco consumption 9 12 

 

Major risk factors in the present study were diabetes (72%), obesity (42%) and alcohol (34.7%). 

 

Table-3: Distribution of presenting symptoms 

Symptoms Number of patients Percentage of patients 

Chest pain 72 96% 

Sweating 56 75% 

Breathlessness 40 53% 

Giddiness 26 35% 

Palpation 21 28% 

Vomiting 16 21% 

 

In the present study, most of the patients 

presented with multiple symptoms. The commonest 

presenting symptoms were chest pain (96%), followed 

by sweating (74 %) and breathlessness (54%). 

 

Platelet volume indices 

Mean Platelet Volume 

The platelet parameters, which were taken into 

account in the study, were Mean Platelet Volume 

(MPV), Platelet distribution Width (PDW) and Platelet 

Count (PC). 

 

Values of platelet parameters were compared 

between that of cases and controls. 

 

The value of MPV was found to be statistically 

significant in cases when compared to controls. 

Comparing the mean of 2 groups (Cases vs controls), t 

test showed significant difference (p<0.05) and higher 

MPV. 
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 Mean MPV of cases was 11.52 fl and of control 

was 9.09 fl. This was statistically significant (p 

value – 0.0001) 

 Mean MPV of females (11.57 fl) was higher than 

in males (11.30 fl) 

 Mean MPV was higher in post-menopausal women 

(11.61 fl) then pre-menopausal women (10.83 fl). 

 

Platelet distribution width 

A significantly higher PDW was observed in 

acute myocardial infarction patients when compared to 

controls. 

 

The mean value of PDW in cases was found 

10.43 fl, while that of controls, it was found 9.92fl and 

showed statistically significant p value (p<0.05). 

 

Platelet count 

Acute myocardial infarction cases had lower 

mean value for platelet count (2.61 lacs/cumm) than 

those of controls (2.73 lacs/cumm). The t test showed 

no significant difference between cases and controls 

(p=0.097). 

 

Comparison of platelet parameters between cases & 

controls 

Comparison of MPV & PDW between MI and 

controls showed statistically significant (p < 0.05) 

increase in both of the platelet parameters in MI cases. 

The mean values of platelet count (PC) in patients with 

MI showed slight decrease in its value, when compared 

with those of controls. Also, no significant difference 

existed. 

Table-4: Comparison of platelet parameters between MI and controls 

 MI Controls p value 

No. of patients 75 75  

MPV  11.52 9.09 <0.001 

PDW  10.43 9.92 0.008 

PC 2.61 2.73 0.228 

 

Correlation with cardiac biomarkers 

 Amongst 75 cases of MI, Troponin I levels were 

increased in 47 patients (63%) and in the remaining 

28 patients, Troponin I were within normal limits. 

 The mean values of MPV in CK-MB positive MI 

cases, CK-MB negative cases and controls were 

found to be 11.65 fl, 11.31fl and 9.09 fl 

respectively. Thus, the mean value of MPV was 

found higher in CK-MB positive MI cases than in 

CK-MB cases as well as controls.  

 

DISCUSSION 
Coronary heart disease increases with 

increasing age and the risk of MI increases 5 fold 

between 40-60 years [5]. The MI is higher in men than 

premenopausal women. This risk increases in post-

menopausal women [5]. Diabetes and hypertension 

have greater relative effects on risk of acute myocardial 

infarction in younger individuals [6].  

 

Atherosclerosis is an inflammatory condition. 

Platelets are also now considered as cells involved in 

both thrombosis and inflammation [7-9]. 

 

Platelets and leucocytes play an important role 

in the development, maturation and progression of an 

atherosclerotic lesion. 

 

CONCLUSION 
 Larger platelets are hemostatically more active, the 

presence of larger platelets is probably a risk factor 

for developing myocardial infarction. 

 Patients with larger platelets can easily be 

identified during routine hematological analysis, as 

MPV & PDW are generated as a byproduct of 

automated blood counts. 

 Thus, these indices are considered as a cost 

effective tool which predict an 

atherosclerothrombotic tendency in human body. 
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