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ABSTRACT: BACKGROUND: Diabetes mellitus (DM) is both metabolic disorder and a major 

worldwide health problem because of its high prevalence and mortality. The prevalence of 

cardiovascular complication of type II DM may be associated with glycosylated hemoglobin (HbA1c) 

and mean platelet volume (MPV). AIM: 1. To investigate if platelets were activated in diabetes and its 

associated complications by measuring the MPV in diabetics compared to non-diabetics. 2. To 

determine the correlation of MPV among diabetics with Fasting blood Glucose levels (FBS), HbA1c, 

duration and complications of diabetes respectively. MATERIALS AND METHODS: A prospective 

study was carried on 200 diabetic patients and 200 control subjects. Both the groups underwent 

thorough clinical examination in terms of complications and duration of diabetes and laboratory 

investigations was performed. Laboratory investigations such as haemoglobin (Hb), white blood 

count (WBC), platelet count (Plt), MPV, FBS and HbA1c values of the participants were recorded. 

RESULTS: We could find significant increase in MPV among diabetics (8.83 ±0.72 fl) when compared 

to non-diabetics (7.62±0.47 fl) with a P value of 0.001. MPV showed a strong positive correlation with 

fasting blood glucose level, HbA1c levels, duration and complication of DM CONCLUSION: MPV is 

associated with increase in FBS, HbA1c, duration and complications associated with DM. Therefore, 

MPV might be a useful prognostic marker of cardiovascular complications in patients with type II DM. 
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INTRODUCTION: Diabetes mellitus is a common health concern worldwide, especially type II DM has 

reached an epidemic level in both developed and developing countries.1 Type II DM is a part of 

metabolic syndrome which comprises of dyslipidemia, hypertension, impaired fibrinolysis and 

increase pro coagulation factors.2,3 The prevalence of cardiovascular risk complication of type II DM 

may be associated with blood glucose concentration ,HbA1c and MPV.4,5,6,7 MPV is a new and 

independent risk factor for atherothrombosis. Studies have shown that increased MPV is a risk factor 

for myocardial infarction, cerebral ischemia, and transient ischaemic attacks. 

The aim of the present study was to investigate if platelets were activated in diabetes by 

measuring the MPV in diabetes compared to non-diabetes and to determine the correlation of MPV 

among diabetes with fasting blood glucose levels, HbA1c levels, duration of DM and DM with and 

without complications. 
 

MATERIALS AND METHODS: A prospective study was carried on 200 diabetic patients and 200 

control subjects (Non-diabetics). All the diabetics and healthy subjects had a through clinical 

examination in term of micro/macro vascular complications, duration of complications and history of 

drug usage. Laboratory investigations such as haemoglobin (Hb), white blood count (WBC), platelet 

count (Plt), MPV, FBS and HbA1c values of the participants were recorded. MPV was analyzed using 
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automated blood counter mind ray. BC 3000 plus. HbA1c was measured by mispai and serum glucose 

by glucose oxidase method using auto analyzer. 

 

Inclusion Criteria: 

1. Non diabetic patients with no clinical features of diabetes and with blood glucose levels and 

HbA1c levels within normal limits. 

2. Patients with signs and symptoms of diabetes and with higher level of blood glucose level and 

HbA1c levels. 

 

Exclusion Criteria: 

1. Patients with iron deficiency anaemia, nutritional anaemia, hypo-hyperthyroidism, recent 

infections, malignancy and patients on antiplatelet drugs. 

 

STATISTICAL ANALYSIS: Statistical evaluation was performed by using SPSS programme version 17 

using Z test for two sample means and Pearson correlation test(r value as the coefficient). Data was 

expressed as mean ± standard deviation. A p value <0.05 was considered statistically significant and 

p value <0.001 was considered highly significant. 
 

RESULTS: Among the 200 diabetic subjects, there were 132 males and 68 female diabetics and 

among 200 non-diabetic subjects there were 98 males and 102 non-diabetic females (Table 1). The 

mean age of the diabetic population was 55±10.7 years, whereas that of non-diabetic population was 

47±4.5years. The mean duration of diabetes was 8.17±5.43 years. Out of the 200 diabetics, 

135(67.5%) had complications such as hypertension, diabetic retinopathy, autonomic neuropathy, 

peripheral vascular disease, diabetic foot and diabetic nephropathy while 65(32.5%) did not have 

any of these complications. The mean FBS level in the diabetic population was 186.7±60.2mg/dl 

while that of the non-diabetic group was 78.9±4.63mg/dl (p<0.001). The mean HbA1c level in the 

diabetic population was 8.86±0.68% as compared to 5.71±0.22% of the non-diabetic group 

(p<0.001). The mean platelet count in the diabetic group was 3.04±0.6×106/l as compared to 

2.76±0.85×106/l of the non-diabetic group. The mean Hb in the diabetic group was 13.39±1.04 gm% 

as compared to 14.8±5 gm% of the non-diabetic group (p<0.059). In the diabetic subjects, MPV was 

significantly higher (8.83±0.72fl) as compared to the non-diabetic group (7.62±0.47fl; p<0.001. 

Among the diabetic subjects, a positive statistical Pearson correlation was seen between MPV and 

HbA1c levels(r=0.24), FBS levels (r=0.19) and duration of complications (r=0.19) (table 2 and graph 

1). There was an increase in mean MPV in patients with diabetes milletus with complications (8.859) 

when compared to diabetes without complications (8.79) but was not statistically significant. 
 

DISCUSSION: Diabetes milletus is a chronic condition that can lead to complications over time. The 

prevalence of diabetic micro vascular complications is higher in people with poor glycaemic control, 

longer duration of DM, associated hypertension, and obesity. This leads to increased morbidities and 

mortalities in DM.8,9 

Sustained hyperglycemia leads to a series of interrelated alterations that can cause evident 

endothelial dysfunction and vascular lesions in diabetic complications. Formation of advanced 

glycation end products, activation of protein kinase C and disturbances in polyol pathways are the 

possible mechanisms by which increased glucose induces vascular abnormalities.10 
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Kakouros N et al suggested that hyperglycemia causes to generate larger platelets and 

abnormal platelet-endothelial interactions have been identified as an essential pathogenic 

mechanism in the development of atherosclerosis.11 The patients with type 2 DM have larger platelets 

that are more reactive and aggregable. Some authors speculated that vascular complications in 

diabetes should be consequence of increased platelet activity. Activated platelets tends to be larger in 

diameter resulting in elevation in MPV.12 MPV is found to be significantly higher in diabetic patients, 

thereby playing role in the micro- and macro vascular complications. Although several measurements 

of platelet activity have been emerged as potential contributors to athero thrombosis, many of these 

measurements are time-consuming, expensive, uses high sample volume, or require speciality 

training.13,14  Alternatively Mean Platelet Volume (MPV) , a marker of platelet size is easily determined 

on routine automated hemograms and routinely available at a relatively low cost.15,16 MPV is a simple 

and cost effective tool which can be explored for predicting the acute vascular events in patients 

suffering from diabetes mellitus. 

In our study, the mean platelet count in the diabetic group was higher than that of the non-

diabetic group which was similar to the studies done by Kodiatte et al.10 and Zuberi et al.9 The mean 

platelet count depends on several variables, that is mean platelet survival, platelet production rate, 

and turnover rate in DM. 
 

The values of MPV in our study were significantly higher in diabetic patients compared to 

non-diabetics which is in accordance with the study conducted by Zuberi BF et al.9 which showed that 

MPV was significantly increased in diabetic group as compared to non DM group. We also found 

increased MPV in diabetic subjects with complications when compared to DM without complications 

but were not statistically significant. 
 

Among the diabetics, we found a strong positive correlation between the MPV and HbA1c levels 

which was similar to the study done by Demeirtunc etal.17 Study by Kodiatte et al10 showed no 

association between MPV and duration of DM which was in contrast to our study where there was 

association between MPV and duration of DM. Muscari etal18 showed that MPV values were 

associated with fasting glucose levels in Italian subjects. However, these subjects were not entirely 

representative of the general population because most of the subjects were elderly (mean age, 72.9 

years), hypertensive (86%), hypercholesterolemic (47%), and overweight or obese (46%). In the 

present study, we found a strong association between MPV and fasting glucose levels. Many authors 

have concluded that glycemic control reduces the platelet activity and it may prevent or delay 

vascular complications in patient with type 2 DM. 
 

CONCLUSION: Type 2 DM is a prothrombotic state due to increased platelet activity. MPV is 

associated with increase in FBS, HbA1c, duration and complications associated with DM. Increased 

MPV can generate a procoagulant effect and can cause thrombo vascular complications. Therefore, 

MPV might be a useful prognostic marker of cardiovascular complications in patients with type II DM. 
 

Limitation: Small sample size and study restriction to small geographic area are considered as two 

important limitations of our study. 

 

Recommendation: Further research studies are needed to support and to assess the real benefits of 

our study findings in wide population. 
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CHARACTERISTICS DIABETICS NON DIABETICS P VALUE 

NUMBER 200 200  

AGE (yrs.) 55.35±10.7 47.5±4.54  

MALES (Number of patients) 132 98  

FEMALES (Number of Patients) 68 102  

MEAN DURATION OF DIABETES (Yrs.) 8.175±5.43 ------  

MACRO AND MICROVASCULAR  

COMPLICATION (Number of patients) 
135 ------  

FASTING BLOOD SUGAR (mg/dl) 186.7±60.21 78.9±4.63 <0.0001 

POST PRANDIAL BLOOD SUGAR 257.02±69.31 130.8±5.53  

HbA1C (%) 8.86±0.68 5.71±0.22 <0.0001 

HEMOGLOBIN (gm%) 13.39±1.04 14.8±5 0.059 

PLATELET COUNT(X10 6/L) 3.04±0.68 2.76±0.85 - 

MEAN PLATELET VOLUME(fl) 8.83±0.72 7.62±0.47 <0.001 

Table1: Comparison of various parameters between the diabetic and non-diabetic subjects 

 

MPV HbA1c 0.24 

MPV FBS level 0.19 

MPV Duration 0.19 

Table 2: Correlation of MPV with various  
parameters among diabetic group Characteristic r- value 

 

 
 

 

 
 

Fig. 1: Graph shows relation between HbA1c and 
MPV. As the HbA1c increases we can see increase 

in the MPV value (linear line) 
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