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ABSTRACT: 

Background: Diabetes Mellitus (DM) is the most prevalent endocrinal disorder distinguished by hyperglycaemia arising 

from faults in insulin secretion, insulin action or bothand is related with remarkable morbidity and mortality.Diabetic 

nephropathy is a serious microvascular complication which can seriously affect vision in diabetic patients.Platelet indiceshas 

close association with development and progression of diabetic nephropathy.  

Aim and Objective: Early prediction of diabetic nephropathy by platelet indices in type 2 diabetes mellitus. The objective of 

this study was to study platelet indicesin Type 2 diabetics with and withoutcomplications of diabetic nephropathy.  

Methods: A cross sectional study was conducted on 75 Type 2 diabetes patients.Detailed clinical history regarding duration, 

and complications was taken. Platelet indices was obtained usingautomated cell counter. Fasting blood glucose, HbA1c were 

also obtained. Diabetics were furthercategorized into patients with complications and without complications of diabetic 

nephropathy.  

Results: Platelet indices were significantly (p=0.001) higher among patients with nephropathy than without nephropathy.  

Conclusion: Platelet indices is significant in microvascular complication diabetic nephropathy in type 2 diabetes patients 

and can be considered as predictive marker of diabetic microvascular complication. 
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INTRODUCTION 

Microvascular complication like diabetic nephropathy eventually determines the mortality of diabetes and is a 

burden on the health care system. Hyperglycaemia contributes to greater platelet reactivity through direct effect 

and by promoting glycation of platelet proteins. Platelets in type 2 diabetes mellitus adhere to vascular 

endothelium and aggregate more readily than those in healthy individuals. Enhanced platelet activity due to 

abnormal insulin action is emphasized in the development of vascular complications of diabetes mellitus. 

Elevated MPV level specifies bigger platelets, that are metabolically and enzymatically more active. Higher 

value of MPV has been shown in diabetic patients in parallel to the micro vascular complications such as 

retinopathy and microalbuminuria.1,2Platelets are important for haemostasis and compression of their function is 

basic to the understanding of the pathophysiology of vascular disease in diabetes mellitus.3 In recent decennium, 

a growing figure of proofs have revealed that platelets are also associated with inflammation.There are three 

parameters for understanding platelet function and morphology that is Mean Platelet Volume (MPV), Platelet 

Distribution Width (PDW) and Platelet Large Cell Ratio (P-LCR).  MPV and PDW are easily measured platelet 



Indian Journal of Basic and Applied Medical Research; December 2021: Vol.-11, Issue- 1, P.168-171  
DOI: 10.36848/IJBAMR/2020/30215.55675 
 

169 
www.ijbamr.com   P ISSN: 2250-284X, E ISSN: 2250-2858 
 

indices, which rise during platelet activation and during platelet activation platelets change their shape from 

discoid to spherical.9 Mean platelet volume (MPV), a structural parameter of platelets is a readily available 

indicator in routine blood test, could consider the size and activity of platelet. 

Insulin is a natural antagonist of platelet hyperactivity as it sensitizes the platelets to PGI2 and 

increases the generation of PGI2 and NO. Therefore, the defect in insulin action in diabetes mellitus produces an 

environment of disordered platelets conducive to macro vascular and micro vascular events.4 Diabetic 

nephropathy is the leading cause of End Stage Renal Disease (ESRD) accounting for 39% of prevalent kidney 

failure and also a leading cause of diabetes mellitus related morbidity and mortality.5Evaluation of neutrophil 

lymphocyte ratio along with all the three platelet indices can predict the occurrence of diabetic microvascular 

complications at a very early stage so that treatment can be initiated at the earnest leading to better prognosis. 

MATERIAL AND METHODS 

This study was conducted in Department of Medicine, SGT Medical College, SGTUniversity, Gurugram, 

Haryana, India. 75 patients in the age group 35 years to 70 years were selected for the study. Platelet indices was 

studied in the cases and was correlated withdiabetic nephropathy.Laboratory results in these patients were 

analyzed & frequency of abnormal results was evaluated. Consent was taken from the patients prior to involving 

them in the study on a consent form. Correct procedure of the test was well explained to all the patients. After 

taking permission from the ethical committee of SGT medicalcollege and university and written consent of 

patients, a cross-sectional study was carried out in the medicine department of SGT hospital. Inclusion criteria 

was FBG level ≥ 126 mg/dL, HbA1c level ≥ 6.5%, RBS ≥ 200 mg/dL with symptoms of diabetes. Exclusion 

criteria was females with Hb% <10g% & males with Hb% less than 12 g%, pregnant women, patients on 

antiplatelet drugs like aspirin or having malignancy, chronic heart disease. Blood sample was taken under all 

aseptic precautions from the ante-cubital vein by a clean puncture avoiding bubbles and froth. About 2 ml of 

blood sample was collected in EDTA, fluoride bulb, and plain bulb each. Complete hemogram was performed 

by using automatic blood counter (Sysmex XN-550, USA) from EDTA bulb. Platelet indices was determined. 

Statistical analysis 

The data collected was entered into the M-S excel sheet and SPSS. The results were analysed using software 

Statistical Software Package of Social Sciences (SPSS) 16.0 version (Chicago, Inc., USA).The results were 

presented inpercentages and mean ± SD. The Unpaired t-test was used to compare continuous variables. P value 

<0.05 was considered significant and p value < 0.01 was considered as very significant. 

RESULTS 

Table-1: Comparison of platelet indices between with & without nephropathy 

Platelet indices Nephropathy p-value1 

Present Absent 

Platelet count 2.61±0.558 2.33±0.69 0.34 

MPV 11.86±1.08 10.44±1.11 0.001* 

P-LCR 39.80±6.46 33.18±6.31 0.001* 

PDW 17.53±2.76 15.42±2.54 0.003* 
1Unpaired t-test, *Significant  
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Table-1 & Fig. 1 shows the comparison of platelet indices with between with and without nephropathy.  Platelet 

indices were significantly (p<0.01) higher among patients with nephropathy than without nephropathy except 

platelet count. 

 

Nephropathy 

Figure 1: Comparison of platelet indices between with & without nephropathy. 

 

DISCUSSION 

Diabetes mellitus is a worldwide health problem characterized by persistent hyperglycaemia that can cause both 

acute and chronic complicationsand subsequently imposes an enormous burden on the individual as well as the 

healthcare system.Hyperglycaemia in diabetes causes creation of glycated proteins that damages the cells in 

various ways, including impaired cellular function, and subsequently causes the creation of inflammatory 

cytokines like C-Reactive Protein, TNF-alpha, Interleukin-6, etc. This inflammation contributes to development 

of microvascular complications like diabetic nephropathy. Platelet indicesis an inexpensive and easily available 

marker to evaluate the inflammatory status in these patients and can predict complications like diabetic 

nephropathy at an early stage. 

Age distribution of the cases ranged from 35-70 years with mean age of 51.41± 10.64. Maximum patients were 

in the age group 40 to 50 years while minimum number of patientswere in the age group 35-40 years.The 

morphologic and functional forms of platelets, which are related to enhanced platelet activity, were found to be 

increased in patients with DM 6. Statistically significant correlation of MPV with microvascular complication 

diabetic nephropathy was found in our study. Similarly, high values were also seen in the studies done by 

Dindar et al.7 and Ates et al.8Association of elevated MPV with prediabetes, diabetes and vascular diabetic 

complications are stated in the literature 9, 10-15. 

Conclusion: 

Platelet indices was significantly (p<0.01) higher among patients with nephropathy than without nephropathy in 

our study.  
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