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ABSTRACT: 

BACKGROUND: 

Acute coronary syndrome refers to group of clinical signs and symptoms which includes unstable angina, Non ST segment 

elevation myocardial infarction(NSTEMI), ST segment elevation myocardial infarction(STEMI). Due to rupture of plaque 

and results in the coronary thrombus formation. Platelet play a major role in initiation of thrombosis. MPV is useful 

biomarker for the activity of platelets. Elevated MVP is associated with impaired angiographic perfusion in ACS patients. 

AIM: 

To evaluate the levels of mean platelet volume in ACS patients. 

METHODS: 

Prospective observational study was done in 500 patients, Complete clinical details    of patients were taken. Blood 

investigations were done as a part of routine investigation. Platelet count and MPV were determined using STKS automated 

hematology analyzer (Beckman coulrter). Mean platelet volume is statistically analyzed using Pearson correlation  between 

ACS and control groups and One way ANOVA test between ACS groups. 

RESULT: 

A total number of  250 cases with ACS and 250 normal healthy individuals were taken up for the study. About 85% of 

patients with ACS had significantly elevated MPV value compared   with control groups. Among ACS groups significant 

difference was obtained with elevated MPV in STEMI patients compared to NSTEMI and UA. 

CONCLUSION: 

MPV value was significantly higher in ACS patients and MPV values vary   significantly between ACS groups. Hence it can 

be used as reliable marker for early risk stratification of ACS. 
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INTRODUCTION: 

The spectrum of clinical symptoms of acute coronary 

syndrome (ACS) encompasses unstable angina (UA), non-

ST elevation myocardial infarction (MI), and ST-segment 

elevation MI (1). The abrupt disruption of atherosclerotic 

plaque in coronary artery, results in partial thrombosis, is 

aetiology of ACS, including UA and AMI. The hallmark of 

UA is a partial obstruction of coronary artery, results in 

decreased blood flow; the hallmark of AMI is a complete 

coronary artery blockage, results in cardiomyocyte 

necrosis(2). The development of thrombus and 

atherosclerotic plaque is significantly influenced by 

platelets. The most widely used and trustworthy metric for 

determining platelet size and activation status is MPV, 

which is a component of CBC (3). When platelets are 

activated, they secrete substances like thromboxane A2 and 

5-hydroxytryptamine (5HT), cause vasoconstriction; 

platelet-derived growth factor (PDGF), β-thromboglobulin 

(β-TG), and platelet factor 4 (PF4), cause arteriosclerosis; 

leukotrienes, which intensify inflammatory reactions; and 

glycoprotein IIb/IIIa receptor, triggers the haemotatic 

system for aggregation of platelet & formation of thrombus 

(4,5,6). The mean platelet volume, or MPV, during a 

routine blood examination positively correlates with 

platelet activity in addition to reflecting platelet size. 

Greater volume of platelets results in higher platelet 

aggregation capacity, thromboxane production, β-

thromboglobulin release, and adhesion surface molecule 

expression(7).  When compared to healthy persons, 

patients with DM, HTN, hypercholesterolemia, smoking 

habits, or obese are also have a susceptible risk of 

cardiovascular disease have increased MPV(8,9,10,11,12). 

According to several studies, there is a connection between 

increased MPV and ACS(13) and also the correlation 

between elevated one and the results of percutaneous 

coronary intervention, such as stent restenosis and 

mortality(14,15,16,17). This suggests that MPV is a 

potential biomarker for ACS diagnosis and a risk factor for 

patients to develop cardiovascular diseases(18). 

 

METHODS AND MATERIALS:  

The current study was prospective observational study 

conducted in cardiology department in CSSH. The IHEC 

gave their consent to the study. The study analyses the 

MPV and platelet count in ACS patients. Inclusion criteria 

includes the patients presented with the complaints of chest 

pain, ECG changes such as STelevation, STdepression and 

T wave inversion, patient with positive cardiac biomarkers. 
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Both gender, patients with diabetes, hypertension, 

dyslipidemia were included. Exclusion criteria includes 

patients who are receiving anti coagulant or anti platelet 

therapy, patient with bleeding disorder, patient with recent 

blood transfusion. Patients were informed about the trial 

and given formal consent. In the questionnaire, relevant 

history was documented. Hospital based prospective 

observational study was done in Cardiology    department at 

Chettinad hosptital and Research institute, Kelambakkam. 

Data is collected in the year of Jan2020- April 2020 from 

the department of cardiology, CARE. To assess the MPV in 

ACS patients. The study consisted, 250 Acute coronary 

syndrome patients having diagnostic criteria and 250 

controls who were non-ACS patients. ACS patients were 

diagnosed based on clinical presentation, examination, 

electrocardiographic changes like ST-T changes, 

echocardiographic changes with    development of regional 

wall motion abnormality and cardiac biomarkers. Venous 

blood samples of 2ml were taken in the EDTA containing 

blood collection tube  for the complete blood count 

assessment. Platelet count and MPV were    determined 

using STKS automated hematology analyser (Beckman 

coulter). 

STATISTICAL METHODS: Pearson correlation was 

performed for comparing the MPV statistical data obtained       

from the controls and ACS patients. A P-value < 0.05 are 

regarded as statistically significant. 

RESULTS: 

PRELIMINARY STUDY: 

The study participants of  500 patients were divided into 

two groups: (1) ACS patients; (2) Normal healthy 

individuals. The clinical profile of patients including 

Gender, HTN, DM, DLP, smoking, obesity, MPV are listed 

in the Table 1.. Among ACS group, 32.8% of patients had 

DM, 24.4% had HTN, 20% had DLP, 12.8% were 

smokers, 10% were obese patients. In control group, 31.6% 

patients had DM, 26.4% patients had HTN, 19.2% patients 

had DLP, 10.8% patients were smokers, 12% patients were 

obese. Average MPV in ACS and Control was found to be 

in range of  13 ± 0.71 and 8.75 ± 0.35 respectively.  

                                             

                                  CLINICAL PROFILE OF STUDY POPULATION 

 

S.no Variables ACS-STEMI ACS-NSTEMI ACS-UA CONTROL 

1 GENDER M:F 54:42 35:45 38:36 143:107 

2 DIABETES MELLITUS 24 (9%) 30 (12%) 28 (11.2%) 79 (31.6%) 

3 HYPERTENSION 32 (12.8%) 12 (4.8%) 17 (6.8%) 66 (26.4%) 

4 DLP 20 (8%) 15 (6%) 15 (6%) 48 (19.2%) 

5 SMOKING 10 (4%) 15 (6%) 7 (2.8%) 27 (10.8%) 

6 OBESITY 10 (4%) 8 (3.2%) 7 (2.8%) 30 (12%) 

7 MPV Mean ± SD 12.85 ± 0.49 12.4 ± 0.28 13.65 ± 0.21 8.75 ± 0.35 

                                   
                                                                          

Average MPV was found to be significantly increase in 

patients compared to control groups (ACS patients (13 ± 

0.71) and control groups (8.75 ± 0.35); P= 0.005) using 

pearson correlation. P- value <0.05 are regarded as 

statistically significant. About 85% of patients groups 

showed elevated MPV compared to control groups (P= 

0.005). 
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MPV IN PATIENTS VS CONTROLS 

 

 

 

 
 

ACS patients were divided into 3 groups (1) Patients with 

STEMI;(2) Patients with NSTEMI; (3) Patients with UA.     

Comparing the MPV value of UA, NSTEMI, STEMI 

significant difference were noted. One way ANOVA test 

was used to compare the MPV  in ACS groups. MPV value 

above 8.1 was considered to be elevated. A p-value <0.05 

are regarded as statistically significant.  

 

COMPARISON OF MPV PARAMETERS IN ACS : NSTEMI, STEMI AND UA  
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DISCUSSION 

 ACS is caused due to sudden rupture of atheromatous 

plaque. The diagnosis of ACS is major challenge in 

cardiovascular medicine because of atypical  chest pain, 

normal electrocardiograms. Cardiac enzymes are used as 

biomarkers for ACS diagnosis as it indicates the severity of 

myocardial injury. Many studies have be    done to find a 

better marker which is easily available in the risk 

stratification ACS patients than  with Atypical chest pain. 

At the earliest stages of ACS, the current cardiac markers 

are insufficiently sensitive. (40,41). Several studies that 

have been published recently have identified MPV as a risk 

factor for long-term mortality & cardiovascular disease in 

individuals with ACS(35,36,37).The aetiology, morbidity, 

and mortality of ACS are significantly influenced by 

platelets(19). Cardiovascular disease (CAD), peripheral 

artery disease (PAD), and transplant vasculopathy are 

linked to elevated platelet activation (20,21,22,23). More 

mediators, including adhesive proteins (fibronectin, 

thrombospondin, & fibrinogen), growth factors (PDGF, 

transforming growth factor-β, basic FGF), chemotactic and 

mitogenic factors (PF4), coagulation factors (factor V, 

factor XI), and cytokine-like factors (IL-1, CD40 ligand), 

are secreted and expressed by larger platelets than by 

smaller ones (24,25,26). Active platelets release 

chemokines that activate smooth muscle cells and cause 

atherogenesis & inflammation. (27,28). The existence of 

bigger PLTs is correlated with a higher risk of MI & 

coronary thrombosis because they are hemostatically more 

active. In the biggest study to date, researchers found that 

MPV was separate risk factor for death or recurrent 

ischemia after a myocardial infarction(38,39).According to 

Klovaite et al., regardless of established cardiovascular risk 

factors, the chance of MI has risen by 38%. in people with 

MPV 7.4 vs < 7.4fl (29). MPV was observed to be higher 

in Endler et al.’s study comparing AMI patients to stable 

AP (30). In their research, Martin et al. hypothesised that 

elevated MPV may function as a separate risk factor for 

mortality and post-MI recurrence of coronary events. (31). 

In our study, MPV was considerably higher in ACS 

patients than in control groups. (ACS patients ( 13 ± 0.71) 

and control groups (8.75 ± 0.35); P= 0.005). Among ACS 

groups elevated MPV was found in STEMI patients 

compared to NSTEMI and UA. Jan Budzianowski et.al in 

their meta analysis study suggested that to find the 

hematological indices in acute coronary syndrome and 

concluded that inflammatory process play a major role in 

atherosclerosis and inflammatory markers like NLR, 

MPV,PLR, PDW and RDW have significance in the ACS 

diagnosis(32). Study conducted in university by Lippi et.al 

reported that MPV was fond to be higher in patients with 

ACS than control groups. MPV in patients with ACS 

(8.0±5, P=<0.001) and without ACS (7.4±5, 

P=<0.001)(33). In our prospective observational study 

there was significant difference in the MPV value between 

ACS and non ACS patients and also between the ACS 

groups. In a study conducted at Jabalpur MPV value was 

found to be significantly increased in ACS patients. Larger 

platelet activity is mainly involved I thrombus formation 

and is expressed in mean platelet volume. As MPV is part 

of routine hematological study and is noninvasive can be 

used a risk factor in prediction of ACS  development (34). 

 

CONCLUSION: 

The main aim of this observative study is to consider the 

role of MPV as a predictor of CAD. Several common 

factors such as diabetes, hypertension, obesity are also 

being compared here. Diagnosis of ACS patients is still 

challenging in cardiovascular medicine. MPV values in 

250 ACS patients and 250 normal healthy individuals were 

statistically analyzed. The MPV value was significantly 

elevated in ACS patients and MPV value vary significantly 

between ACS groups. About 85% of patients showed 

elevated MPV value compared with control groups. I 

conclude that with enough evidence obtained from this 

study and previous other studies, it can be concluded that 

the role of MPV as a marker of ACS is inevitable. Further 

research, with emphasis laid on effective drug discovery 

and diagnostic methods, of ACS, using MPV, may 

contribute to a revolution in the field of ACS diagnosis. 
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