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Abstract 

Background: Type 2 diabetes mellitus (T2DM) patients have a higher risk of developing complications, which lead to decrease in the quality of 

life and increase in morbidity. Platelet indices have been available in the laboratory routine using blood cell counters for several years. P latelets 

(PLT) are directly or indirectly involve in the processes of chronic complications in T2DM. Beside serving as a marker of pla telet activation, 

mean platelet volume (MPV) is also considered as an inflammatory indice. Increased activity has been noted in Platelets with increased volume 

when compared to smaller ones, thus highlighting the utility of Mean platelet volume as a marker of platelet activity. Aim: To evaluate MPV in 

patients with type II DM in comparison with a healthy control group . Materials and Methods: In total, 50 diabetic patients along with age and 

sex matched non-diabetic controls were studied. A detailed history was taken regarding duration of diabetes, medication, past history of stroke 

and hypertension. Platelet indices, fasting blood glucose, Post prandial blood glucose and HbA1C were obtained from venous blood samples. All 

parameters were then subjected to statistical analysis using SPSS 20.0.   Data was expressed as mean +/- standard deviation. A p-value <0.05 was 

considered statistically significant. Results: Platelet indices, namely MPV, PCT were significantly higher in diabetic individuals. Platelet 

dysfunction also showed a positive association with HbA1C. Conclusion: Changes in platelet indices were found to be statistically associated 

with diabetes. 
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Introduction  
 

Diabetes mellitus (DM) is a major global health problem. [1,2]
  

According to  estimates of  the World  Health Organisation, there 

were 346 million people suffering from diabetes worldwide in 

2011.[3]
 
DM related deaths occurring due to the increased risk of 

developing atherosclerosis and the various disturbances at the 

cellular as well as metabolic levels. [1,2] Platelet volume, a marker of 

the platelet function and activation, is measured as mean platelet volume 

(MPV) by hematology analyzers. Platelets express procoagulant 

proteins such as P-selectin and glycoprotein IIIa on their surfaces.[4] 

Large platelets contain denser granules that are metabolically and 

enzymatically more active than smaller ones thus having higher 

thrombotic potential. This might be the basis of the link between 

increased MPV and increased thrombotic potential. [5]Diabetic 

patients have an increased risk of developing micro- and macrovascular 

disease, and platelets may be involved as a causative agent with 

respect to altered platelet morphology and function.[6,7]The aim of 

the present study was to evaluate MPV in patients with type II DM in 

comparison with the nondiabetics. Also to determine the correlation  

 

*Correspondence  

Dr.Shikha  Agrawal 

Assistant Professor, Anesthesia Department, GMC, Khandwa,India. 

E-mail: uditpatwari01@gmail.com 

 
 

 

of MPV with fasting blood glucose (FBS), postprandial plasma 

glucose (PPBS), glycosylated hemoglobin (HbA1c) and body-mass 

index (BMI) in the diabetic patients respectively.  

Materials and Methods 

This study was done in Sodani Diagnostic Laboratory, Khandwa 

Branch during the period from July 2019 to Dec 2019. This study 

was carried out in 50 patients who were already diagnosed to have 

Type 2 DM and 50 nondiabetic subjects without known coronary 

artery disease after taking their informed consent and was found to 

be within ethical standards as the Helsinki Declaration was followed. 

All the diabetic and nondiabetic subjects underwent a complete 

clinical evaluation with specific reference to any associated macro- 

or microvascular complications as well as any drugs taken. Height 

and weight of all the subjects were recorded. We measured the MPV 

and platelet counts in the above target groups who had a complete 

blood count done using a Nihon Kohden 3part Hematology analyzer. 

Venous blood samples were collected in dipotassium EDTA and 

tested within 1 hour of collection to minimize variations due to 

sample aging. Samples for plasma glucose estimation and HbA1c 

were collected in sodium fluoride and dipotassium EDTA, 

respectively. The estimation of plasma glucose levels (fasting plasma 

glucose and postprandial plasma glucose) was carried out by the 

glucose oxidase method in the semi auto analyzer and that of HbA1c 

by the Cobas C11-Roche-Biochemistry Analyzer. 

Exclusion Criteria: Male patients with hemoglobin below 13 gm% 

and female patients below 12 gm% were excluded from the study. 

http://www.ijhcr.com/
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Diabetics on antiplatelet drugs such as aspirin and clopidogrel were 

also excluded. Subjects with any diagnosed malignancy were also 

excluded.After baseline evaluation, diabetic patients were divided 

into two groups according to their HbA1c levels: group A consisted 

of patients with HbA1c levels < 6.5% and group B consisted of 

patients with HbA1c levels ≥ 6.5%. Statistical evaluation was 

performed by statistical package for the social sciences (SPSS) 

version 20. Data were expressed as mean ± standard deviation. A P 

value <0.05 was considered statistically significant. 

Results 

Among the 50 diabetic subjects in the study. There were 64% male 

diabetics and 36% female diabetics in the study . There were 57% 

nondiabetic males and 43% nondiabetic females in the study. The 

mean age of the diabetic population was 54±11.02 years, whereas 

that of nondiabetic population was 50.4±10.6 years. The mean 

duration of diabetes was 5.1±4.23 years. The mean BMI in the 

diabetic group was 24±3.81 kg/m
2 

whereas it was 23.61±4.1 kg/m
2 

in the nondiabetic group (P=0.30). The mean FBS level in the 

diabetic population was 151.6±72.5 mg/dL while that of the 

nondiabetic group was 77.6±12.11 mg/dL (P < 0.005). The mean 

PPBS level in the diabetic population was 251.7±93.65 mg/ dL while 

that of the  nondiabetic group was 132.1±54.69 mg/dL (P < 0.004). 

The mean HbA1c level in the diabetic group was 9.11±2.41% as 

compared to 5.89±0.612% of the nondiabetic group (P < 0.001). 

The mean platelet count in the diabetic group was 275.46±80.12 × 

10
9

/L as compared to 270.71±70.1× 10
9

/L of the nondiabetic group 

(P=0.26). In the diabetic subjects, MPV was significantly higher 

(8.19±0.645 fl) as compared to the non-diabetic group (7.37±0.73 fl; 

P < 0.001)[Table 1]. 

Table 1: Comparison of various parameters between the diabetic and nondiabetic subjects 

Characteristic Diabetics Non- diabetics P value 

Number 50  50 — 

Age (years) 54±11.02 50.4±10.6 — 

Mean duration of diabetes (years) 5.1±4.23 — — 

Height (cm) 161.6±8.14  161.2±8.7 — 

Body mass index (kg/m2) 24±3.81 23.61±4.1 0.30 

Weight (Kg) 65.13±11.1 64.1±11.9 — 

Fasting blood sugar (mg/dL) 151.6±72.5 77.6±12.11 < 0.005 

Post prandial blood sugar (mg/dL) 251.7±93.65 132.1±54.69 <0.004 

HbA1c (%) 9.11±2.41 5.89±0.612 < 0.001 

Hemoglobin (gm%) 14.6±1.44 14.7±4.9 0.07 

Platelets (X 109  /L) 275.46±80.12 270.71±70.1 0.26 

Mean platelet volume (fl) 8.19±0.645 7.37±0.73 < 0.001 

 Among the diabetic subjects, a positive statistical correlation was seen between MPV and HbA1c levels (P < 0.001), FBS levels (P < 0.001) and 

PPBS levels (P = 0.002). However, no statistical correlation was seen between MPV and the duration of DM & BMI [Table 2]. 

Table 2: Correlation of MPV to the various parameters studied 

Characteristic  Pvalue 

MPV Duration of DM 0.591 

MPV     BMI 0.414 

MPV HBA1C < 0.003 

MPV FBS < 0.002 

MPV PPBS 0.005 

We also divided the diabetic group based on the HbA1c levels into 

group A (HbA1c < 6.5%) and group B (HbA1c ≥ 6.5%). Out of 50 

DM patients, there were 7 patients in group A (mean HbA1c = 

5.88±0.41%) and 43 patients in group B (mean HbA1c = 

9.13±3.1%). The mean BMI in group A (23.1±2.89 kg/m2) was 

significantly lower than that of group B (25.19±4.2 kg/m2; P = 

0.026). The mean FBS level in group A was 83.13±18.16 mg/dL 

while that of group B was 161.7±72.31 mg/dL (P < 0.005). The mean 

platelet count in group A (290.11±66 × 109/L) was higher than that 

of group B (276.1±84 × 109/L) but was not statistically significant. 

The mean MPV in group A (7.89±0.69 fl) was significantly lower 

than that of group B (8.15±0.73 fl; P = 0.005). 

Table 3: Comparison of diabetic study population between group A and group B 

Characteristics Diabetic Population P value 

 Group A (HbA1c<6.5%) Group B(HbA1c>6.5%)  

Total patients 7 43 — 

MPV(fl) 7.89±0.69 8.15±0.73 0.005 

BMI (kg/m2) 23.1±2.89 25.19±4.2 0.026 

Platelets (X109/L) 290.11±66 276.1±84 0.41 

HbA1c 6.58±0.41 9.13±3.1 — 

FBS(mg/dl) 83.13±18.16 161.7±72.31 < 0.005 

PPBS(mg/dl) 149.9±46.8 270.1±89.11 < 0.005 

Discussion 

Diabetes mellitus is a chronic disease that causes increased morbidity 

and mortality due to its vascular complications. Most published 

studies aimed to investigate the relationship between MPV and the 

prevalence and severity of diabetes, [8] and its complications.[9, 10] 

However, few study examined causal effect of MPV and incident 

risk of T2DM. In addition, most of the previous studies were 

conducted in Europeans and the sample size was relatively small. 

Therefore, it still remains to elucidate whether MPV level is 

associated with incident diabetes risk, especially in other populations 

including the population of our region.There is increased risk of 

thrombosis and atherogenesis in diabetic patients. Development of 

complications in DM has been contributed by the changes in 

hemostatic balance. Many studies in diabetic patients have reported 

http://www.ijhcr.com/
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increase in thrombotic adhesion, aggregation and secretion which 

focused on the role of platelets in maintaining haemostatic balance. 

[11,12] 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.[13] The prevalence of diabetic microvascular 

complications is higher in people with poor glycemic control, longer 

duration of DM, associated hypertension, and obesity.[14] Platelets, 

the second most abundant cell type in the circulation, play a classical 

role in thrombosis and homeostasis.[15] In recent decades, an 

increasing number of evidence showed that platelets were also 

related to inflammation. [16]Mean platelet volume (MPV) is the size 

of circulating thrombocytes measured by automated blood analyzers. 

It is considered as a marker of platelet activation and moreover, as an 

inflammatory indice. Higher MPV level indicates larger platelets, 

which are metabolically and enzymatically more active. [6]  Cross-

sectional, [6] and case–control studies with relative small sample size 

indicated that person with diabetes or study participants with 

impaired fasting glucose had higher levels of MPV compared to the 

healthy controls.[8] A meta-analysis enrolling 30 case–control and 

cross-sectional studies also indicated that MPV was significantly 

higher among study participants with established diabetes than the 

healthy controls.[17] The findings from the present study also 

strongly support the positive association between MPV levels and 

incident DM risk.The platelet count in diabetics was higher than in 

non diabetics in the study by Kodiatte et al., [18] which is as similar 

to our study. In contrast The mean platelet count in non diabetes was 

lower when compared to the diabetic group.[19] An inverse relation 

was identified between MPV and the platelet count in the study made 

by GIovanetti et al., [20] While in our study there is a direct 

relationship observed between MPV and platelet count.Walinjkar 

et.,[21] al showed that the platelet indices, namely MPV was 

significantly higher in individuals with diabetes as compared to 

non‑diabetic controls .Also, platelet dysfunction showed a positive 

association with HbA1C which is quite similar to our study findings. 

Hiroyuki Inoue et. al.,[22] and Thomas Alex Kodiatte et al.,[23] in 

their studies found higher MPV in Type II DM as compared to non 

diabetic subjects. Also MPV showed a strong positive correlation 

with fasting blood glucose, postprandial glucose and HbA1C levels. 

Both the study findings are similar with our study findings.Potential 

mechanisms that underlying this positive association remains 

unclear. However, several mechanisms might involve in these 

associations. Firstly, activated platelets could express soluble CD40 

ligand (CD40L) and CD40L and its receptor CD40 extensively 

involved in oxidative stress and inflammatory pathways, which may 

play a role in the development of diabetes. Secondly, higher MPV 

might partly be due to the regulation of some cytokines, such as IL-6, 

which could increase the incident diabetes risk by damaging the 

body’s glucose stability and β-cell function. [24]  

Limitations of the Study: Small study population is the important 

limitation of our study. The platelet indices are also affected by 

thyroid and rheumatic diseases which were not considered in this 

study. Further studies are needed to evaluate the utility of Mean 

Platelet Volume in diabetes mellitus. One of the limitation of our 

study was a relatively small sample size and the study was from a 

single institution thus can’t be generalised to the entire population. 

Conclusion 
These findings suggest that increased MPV is positively associated 

with HbA1c levels in type 2 diabetes mellitus patients. The current 

findings indicate that MPV, a low-cost, widely available and 

noninvasive marker, might be a potential risk factor of diabetes in 

middle-aged and older population.  Measuring MPV could be a 

beneficial marker for determining diabetes-induced macrovascular 

complications in patients with type 2 diabetes mellitus. These 

findings need to be verified in other population with long follow-up 

period. 
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