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Abstract 
Diabetes mellitus (DM) is a global pandemic. Increase in 
incidence of DM is a major health concern and now a 
global health priority. As such it is genetically & 
clinically heterogeneous disease requiring continuous 
follow-up. DM is characterized by enhanced platelet 
activation & coagulation proteins and reduced 

fibrinolytic activity. This prothrombotic state and 
reduced fibrinolytic activity. This prothrombotic state 
precedes the development of cardiovascular disease 

(CVD). The aim of this study was to evaluate the serum 
levels of mean platelet volume (MPV) & calcium in type 
2 diabetic patients. The study group comprised of 50 type 
2 diabetic patients visiting medicine Out Patient 
Department of MGM institute of medical college and 
hospital, Aurangabad, Maharashtra, 50 age and sex 

matched healthy participates comprised the control 
group. The study found that MPV and calcium levels 
were significantly high in type 2 diabetes compared the 
control group significantly positive correlation between 
MPV with FBSL, HbA1c & platelet count was noted.  
Calcium appears to play important roles in both insulin 
secretion and action. The study shows that the patients 
with DM had increased MPV& Ca2+which may 
predispose for the development and progression of 

diabetic complications. 
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1. Introduction 

 

DM is one of the major encompasses non 

communicable disease, (Cockram et al., 

1999) whose prevalence is increasing 

every year at an alarming rate, both 

nationally and worldwide. (Kchana N et 

al., 2014) There were 382 million people 

suffering from diabetes worldwide in 

2014.  (Demirtunc R et al., 2009) 

 

Rise in number of diabetics in India with 

constantly increasing risk of diabetics in 

adolescents and adult due to changing life 

style in the era of computer and internet 

favoring sedentary Life pattern has led to 

poor health profile and thereby financial  

 

 

 

 

burden on country’s economy. “Diabetes 

is a mysterious illness”. This statement 

made in antiquity by Aerates of 

Cappadocia is still valid today that is 1900 

years later, in the sense that the cause of 

complications of diabetes remains a 

mystery. (Cockram et al., 1999) 

 

DM is a metabolic (Charles et al., 1998) 

and endocrine (C.G.  Ostenson et al., 

2001) disorders characterized by chronic 

hyperglycemia due to disturbance of 

macro and micro nutrients that are 

associated with absolute or relative 
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deficiencies in insulin secretion and action 

and both. (Charles et al., 1998) 

 

MPV reflects the average size of platelets. 

It is a one of the markers indicating 

subclinical platelet activation and is an 

independent risk factor for various 

vascular episodes such as acute myocardial 

infarction (AMI), coronary artery disease 

(CAD), cerebral ischemia & peripheral 

artery diseases (PAD). (Citirik M   et al., 

2015) 

 

Diabetes leading to the initial step in 

platelet aggregation that is adhesion of 

platelets or platelet shape change and is 

reflects in change in MPV. (Lee T S et al., 

1989). Platelet change shape lead to adhere 

to sub endothelium of blood vessels, 

secrete the contents of intracellular 

organelles and aggregate to form a 

thrombus. Thus platelet may assume an 

important role in signaling of the 

development of advanced atherosclerosis 

in diabetes. (Mitchell R N et al., 2010). 

 

Inflammation is a protective mechanism of 

body. However in chronic diseases like 

DM, hypertension, asthma etc. this 

protective mechanism becomes an 

important mechanism for progression of 

disease. In inflammation superoxide 

increases intra platelet release of Ca2+ 

often their activation and thus enhanced 

platelet reactivity. ( Vinik A.I. et al., 2001; 

Schncider D.J., 2009; Kakouros N et al., 

2011) 
 

Modification in plasma  concentration of  

Ca2+ is one  of the principle mineral have 

been suspected in diabetic patients and 

Ca2+ also be minerals accomplish the 

body’s defense against oxidative stress.( 

Pushparani D.S. et al., 2014) 

 

Disorders of serum concentration are 

relatively common and often serve as a 

harbinger of underlying disease. (Sundeep 

Khosla et al., 2012) Insulin secretion is 

Ca2+ dependent process, in insulin 

responsive tissues such as adipose tissues 

and skeletal muscle. (Becerra-Tomas N et 

al., 2014) 

 

Due to these facts gave us an impetus to 

analyze platelet count, current status of 

platelet function, MPV & Ca2+ in T2DM 

patients and observed their suitability to be 

surrogate marker for T2DM. 

 

2. Materials and Methods 

 

2.1 Aims and objectives of the study 

-To estimate the platelet count in 

uncomplicated T2DM and compare with 

the normal subjects. 

-To estimate the MPV & Ca2+ in patients 

of uncomplicated T2DM and compare 

with age matched normal controls. 

-To correlate the MPV with FBSL, 

HbA1c, Ca2+, platelet count in patients of 

uncomplicated   

 T2DM. 

 

2.2 Selection of subjects  

For this study, diabetic individuals who 

attended at MGM medical college, 

Aurangabad, Maharashtra and diagnosed 

previously as T2DM were selected.  

 

2.3 Study design 

 A prospective cross sectional study, 

comparative nature, was ranging a period 

of six months from 1 march – 31 Aug 

2016. 

 

2.4 Study population:- 

For this study purpose, individuals were 

divided into two groups, each group 

consisted of 50 individuals. 

 

Group I: - consisted of 50 T2DM 

individuals. 

Group II: - consisted of 50 healthy 

individuals. 

Inclusion criteria for these cases:- 

All individuals were maintained on anti-

diabetic treatment like oral hypoglycemic 

agents. None of the patients were on 
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injectable insulin. Not any other micro or 

macro vascular complications.   

 

Exclusion criteria for the cases:- 

The patients of anemia, hypertension, 

pregnancy, CAD, smoker, alcoholic, 

history of iodopathic thrombocytopenia, 

subjects with antiplatelet drugs such as 

aspirin and clopidogrel excluded. 

 

2.5 Laboratory analysis:- 

Blood samples for platelet count, MPV 

estimation collected in ethylene diamine 

tetra acetic acid (EDTA) tubes, FBS, 

HbA1c estimated blood sample collected 

in fluoride tube and Ca2+ estimation used 

plain tube. We measured the 

hematological parameters using an 

automated hematology analyzer, FBS level 

measured   by GOD - POD methods, 

HbA1c levels were determined by SDA1c 

Care System based on the Immunoassay 

and reflectometry  technology. Ca2+ 

estimated by modified Arsenazo III 

method. 

 

Statistical analysis:- 

 

The data collected during the study from 

both patients as well as healthy 

individuals. Normal continuous variables 

data were presented as mean ± S.D. with 

95% confidence interval. These test of 

significance was calculated by unpaired 

student’s ‘t’ test between cases and 

controls. Correlations of MPV with other 

parameters were performed by two tailed 

Pearson’s correlation. Significance was set 

at P <0.05. Data was analyzed using 

statistical Package for the social sciences 

version 16.0.  

 

3. Results  

 

This study was undertaken to assess the 

role of platelets, MPV, HbA1c & calcium 

in uncomplicated T2DM. The mean age in 

patients of DM was 45.18±5.68 and 

controls were 45.6±6.08 years was 

4.79±2.60 years of duration of DM. In 

Table No.1, comparison of mean S.D. and 

P values of FBSL, Platelet count, MPV & 

Hba1c, calcium in T2DM & controls. 

 

The mean FBSL in the diabetic population 

was 183.1±36.1 mg/dl and 87.06±8.81 

mg/dl in non diabetic group (P=0.000). 

The mean HbA1c level in the diabetic 

group was 6.68±0.65 in the diabetic group 

as compared to 4.86±0.53 in non diabetic 

group (P=0.000). 

 

The mean platelet count in the diabetic 

group was 294.5±35.7×103/µl as compared 

to 210.9±22.6×103/µl in non diabetic 

group (P=0.000) MPV was significantly 

higher in diabetic patients 10.52±0.81 fl 

and it was 8.38±0.39 fl in non diabetic 

group (P=0.000). 

 

The mean calcium level was 11.10±0.51 

mg/dl in the diabetic group and 9.56±0.69 

mg/dl in normal healthy subjects 

(P=0.000) 

 

Table No.2, among the diabetic subjects a 

positive statistical Person correlation was 

seen between MPV and HbA1c levels 

(r=0.435, P=0.002), FBSL 

(r=0.447,P=0.001) and platelet count 

levels (r=0.638,P=0.000). No statistical 

significant correlation was between MPV 

and calcium levels in the diabetic groups 

(r=0.151, P=0.296). 

 

Table 1: Comparison of various 

parameters between diabetic and 

nondiabetics healthy subjects. 

Parameters 

 

T2DM 

(n=50) 

mean±SD 

 

Controls 

(n=50) 

mean±SD 

Age 45.18±5.68 45.6±6.09 

FBSL(mg/dl) 183.1±36.1 87.06±8.81 

HbA1c (%) 6.68±0.65 4.86±0.53 

Platelet 

count 

(×103/µl) 

289.5±35.7 210.9±22.6 

MPV (fl) 10.52±0.81 8.38±0.39 

Calcium 11.10±0.51 9.56±0.69 
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(mg/dl) 

 

Table 2: Correlation of MPV to the 

various parameters studied  

 

Characteristic

s 

  

r 

Valu

e 

 

P 

valu

e 

MPV FBSL 0.447 0.00

1 

MPV HbA1c 0.435 0.00

2 

MPV Platelet 

count 

0.638 0.00

0 

MPV Calciu

m 

0.151 0.29

6 

 

4. Discussion 

 

DM is a multisystem chronic disease that 

affects the eyes, kidneys, peripheral nerves 

and leads to micro & macroangiopathy 

through chronic hyperglycemia. 

 

This studies have revealed the relationship 

of DM increased subclinical platelet 

aggregation and vascular complications of 

DM. (K.T. Ulutas, et al.2014N. Kilic¸li-C 

et al., 2005) So there is need to develop 

risk factor modification to reduce the 

impact of complications like thrombosis 

function and activation. (Ezgi Coşkun 

Yenigün, Gülay Ulusal Okyay; 2014) 

 

High MPV is emerging as new risk factor 

for the vascular complications of DM of 

which atherothrombosis play a major role. 

Thus DM has been considered as a 

“Prothrombotic state” which increases 

platelet reactivity. (Jindal S et al., 2011). 

 

We are of the opinion that, higher MPV 

cannot be attributed solely to the existence 

of diabetes, but platelets play a primary 

role in complication development. 

 

In our study, the diabetic group had 

significantly higher mean platelet count 

and MPV in diabetic group than non 

diabetic subjects. This was in consolence 

with the finding by Zuberi etal & 

Demirtunc et al. Thomas Alex Kodiatte et 

al, Binita shah et al. documented that, 

MPV was significantly higher in diabetics 

than non diabetic, which was similar to 

present study. 

 

Hender et al showed that, MPV was higher 

in patients with DM was had history of 

acute myocardial infarction AMI when 

compared with the patients with DM who 

did not have a history of AMI.  (Binita 

Shah et al., 2012). 

 

Although the underlying mechanism in 

diabetes is not completely understood, it 

has been suggested that, an increase MPV 

in diabetes may be osmotic swelling of the 

platelets or due to insulin effect, abnormal 

insulin action is emphasized in the 

development of vascular complications in 

diabetes. MPV forces megakaryocytes to 

produce platelet with larger sizes.  

 

There have studies showing that, an 

increase in HbA1c concentration 

indicatives of worsening glycemic control, 

was accompanied by MPV increase i.e. 

glycemic control decrease, so the activity 

of platelet function may prevent or delay 

vascular complications. (Seyit Murat 

BAYRAM, et al., 2016). 

 

The essential question to investigate is 

why subjects with diabetes have elevated 

serum calcium levels. 

 

They have also shown elevated calcium to 

be associated with insulin resistance and 

FBS.  The risk of diabetes was over three 

times higher in those subjects with 

increased serum calcium levels. (Becerra-

Tomas N, et al.2014) Hence, we suggest as 

a potential mechanism to explain the 

putative association between calcium and 

risk of diabetes. 

 

Increased serum calcium levels 

independently predict the risk for T2D, a 

new analysis from the ongoing Prevention 
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Dieta Mediterranean (PREDIMED) study 

suggests. (Miriam E. Tucker, August 22, 

2014) 

 

One of the mechanisms is calcium also 

modulated insulin sensitivity through an 

increase in intracellular calcium levels 

have been shown to decrease the effect of 

insulin in adiposity due to reduced number 

of glucose transporter (GLUT4) and a 

decrease in insulin receptor activity, 

consequently decrease glucose uptake and 

as a result glucose plasma concentration 

increase. Therefore further studies are 

warranted to understand the mechanisms. 

(Reaven GM. et al 1988) 

 

De Bullo told Medscape Medical News 

“calcium homeostasis is not simple at all 

and our results have to be interpreted with 

caution. Calcium is involved in several 

metabolic pathways and it is important to 

integral all of them. However, our result 

suggests that, calcium levels as a risk 

factor for the management of T2D as an 

additional tool for clinicians in the 

managements of population at risk.” 

(Miriam E. Tucker, August 22, 2014) 

 

Changes in calcium modulate adipocyte 

metabolism, which may promote TG 

accumulation via increased denove 

lipogenesis and inability to suppress 

insulin mediated lipolysis leading to fat 

accumulation, obesity is one of the 

commonest risk factor for diabetes. 

(Kanchana N et al., 2014) 

 

Conclusion 

 

MPV & Ca2+ is an important simple and 

cost effective tool. The secretion of insulin 

in response to an elevated concentration of 

plasma glucose is a Ca2+ dependent 

process. Serum Ca2+ levels are associated 

with certain blood coagulation factors, in a 

concentration dependant manner. MPV is 

a potential prognostic marker of platelet 

function and ability. Increased platelet 

volume & Ca2+ is likely to be associated 

with the pathological role in 

atherothrombosis and increase risk of 

vascular disease, so MPV & Ca2+ 

estimation is an important for vascular 

management of diabetic patients in 

everyday clinic practice. 

 

Research Highlights 

 

The study signifies the need of evaluating 

the status of MPV & Ca2+ in diabetic 

patients. More studies are needed to 

confirm them to design further prevention 

strategies. The knowledge in the field of 

type 2 diabetes is changing day by day & 

researchers & clinicians have to pay 

attention to new findings in order to 

improve the patients care. 

 

Limitation of this study 

 

-Small sample size, 

- Study restriction to small geographic 

area, 

-we did not measure ionized calcium 

levels which is gold standard. 

 

Recommendations  

 

The study can be done involving more 

number of patients. The patients can be 

evaluated for the improvement in their 

glycemic status & preventing further 

diabetic complications. 
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Research Highlights  

 

There is an increasing trend of type 2 

diabetes mellitus is urban as well as rural 

area which would be an iceberg 

phenomenon. 

 

This indicates the evaluation of 

biochemical and haematological parameter 

in type 2 diabetic patients and use clinical 

assessment for improving CVD in diabetic 

patients. 
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