
VOL14, ISSUE 1 1 , 2023 

 

ISSN:0975 -3583,0976-2833 

 
 
 
 
 
 

1558 
 

 

 Original research article  

 

Evaluation of platelet indices and hsCRP to predict 

microvascular complications among diabetics 
 

1
Lt Col (Dr.) Akriti Kashyap, 

2
Dr. Rohini S Doshetty, 

3
Lt Col (Dr.) Jaspreet Kaur, 

4
Major (Dr.) Reetika Devashwar

 

1
Associate Professor, Department of Pathology, Military Hospital, Jalandhar, Punjab, India 

2
Senior Resident, Department of Pathology, ESIC Medical College and Hospital, Kalaburagi, Karnataka, 

India 
3,4

Assistant Professor, Department of Pathology, Military Hospital Jalandhar, Punjab, India 

 

Corresponding Author: 

Major (Dr.) Reetika Devashwar 

 

 
Abstract 

Aim: The aim of the present study was to evaluate platelet indices and hsCRP to predict microvascular 

complications among diabetics 

Methods: A total of 200 participants were enrolled, which included 100 cases and 100 controls. Among both 

the cases and controls, 60 were male patients and 40 were female patients. All patients with diabetic range 

sugar were included as cases. The controls were all non-diabetics. Diabetics were further divided into two 

groups-Group A with HbA1C < 6.5% and Group B with HbA1C values > 6.5%. Platelet indices (MPV, PDW 

and PLCR) and hsCRP were measured for both cases and controls.  

Results: The age group and platelet counts in both groups were comparable. There were a higher percentage 

of individuals with abdominal obesity among diabetics than among non-diabetics. The platelet indices- MPV 

(11.45 fL vs. 8.56 fL, p < 0.0001), PDW (15.68% vs. 11.43%, p <0.0001), PLCR (46.3% vs. 32.4%, p 

<0.0001) were higher among cases than controls respectively. Platelet indices- MPV (12.3 fL vs. 10.68 fL, p < 

0.0001), PDW (16.7% vs. 10.8%, p <0.0001), PLCR (47.4% vs. 45.6%, p <0.0001) were higher among 

diabetics with complications than diabetics without complications respectively. Furthermore, hsCRP were 

significantly higher among diabetics than among non-diabetics (4.33mg/L vs. 2.8mg/L, p<0.001). 

Conclusion:  Our study showed a positive correlation between Diabetes mellitus and platelet activation and 

reactivity as indicated by increased platelet indices. High HbA1C and diabetic complications which indicate 

poor glycaemic control are associated with higher platelet indices. One of the important outcomes of our study 

is the positive correlation between high platelet indices and diabetic complications, indicating role of increased 

platelet reactivity in the microvascular and macrovascular complications of diabetes mellitus. Furthermore our 

study has found a positive correlation between hsCRP an inflammatory marker and diabetes mellitus. 

Keywords: Platelet indices, hsCRP, microvascular complications, Diabetes mellitus, prothrombotic state 

 

Introduction 

Diabetes mellitus (DM) refers to a group of common metabolic disorders that share the phenotype of 

hyperglycaemia. In the modern world, the global burden of diabetes worldwide in 2017 was estimated to 

be 425 million and 82 million in South East Asia. This is expected to rise to 629 million worldwide and 

151 million in South East Asia by 2045 
[1]

. Factors resulting in hyperglycaemia include reduced insulin 

secretion, decreased glucose utilization, and increased glucose production. A number of secondary 

pathophysiologic changes in multiple organ systems are a result of this metabolic dysregulation 
[2]

. At 

present, the prevalence of diabetes in Indian adults is 8.8% 
[3]

. An array of long-term systemic 

complications occur as a result of hyperglycaemia which can be broadly divided into macrovascular 

complications (Coronary Artery Disease, Peripheral Arterial Disease, Stroke) and microvascular 

complications (Diabetic Retinopathy, Diabetic Nephropathy, Diabetic Neuropathy) 
[4]

. 

Persistent hyperglycaemia and insulin resistance are responsible for the prothrombotic state of platelets 

that persists in DM. Development of vascular complications in DM are largely believed to be a result of 

increased platelet activity. Hyperglycemia contributes to greater platelet reactivity through direct effects 

and by promoting glycation of platelet proteins. As insulin inhibits activation of platelets, relative or 

absolute deficiency of insulin would increase platelet reactivity 
[5]

. 

Average size and activity of the platelets is indicated by mean platelet volume (MPV). Large circulating 

platelets, reflected by increase in MPV, are younger, more reactive and aggregable. They also contain 

denser granules, secrete more serotonin and produce more thomboxane A2 than smaller platelets. 

Increase in MPV has been documented in patients with metabolic syndrome, stroke and DM. Similarly 

platelet distribution width (PDW) is an indicator of variation in platelet size which may be a sign of 
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active platelet release. Platelet large cell ratio (PLCR) is directly related to PDW and MPV 
[6]

. Another 

parameter associated with increased risk of cardiovascular risk in patients with type 2 DM is hsCRP 

(high sensitivity C-reactive protein), which is higher in diabetic individuals with microvascular 

complications 
[7]

.
 

 

Materials and Methods 

A total of 200 participants, including 100 cases and 100 controls, who were age and gender matched, 

from 10 Jan 2023 to 10 Dec 2023 were included in the study. Among both the cases and controls, 60 

were male patients and 40 were female patients. All patients with diabetic range sugar were included as 

cases. The controls were all non-diabetics. Platelet indices (MPV, PDW and PLCR) and hsCRP were 

measured for both cases and controls. Diabetics were further divided into two groups-Group A with 

HbA1C < 6.5% and Group B with HbA1C values > 6.5%. 

Individuals with anemia, myeloproliferative disorders, drugs causing bone marrow suppression, 

thrombocytopenia and pregnancy were excluded from the study. 

 

Results 

Majority of the individuals in both case and control groups were in the age group of 40-70 years. The 

platelet counts in both groups were comparable and identical. Among the diabetic group, 20% were case 

of diabetic neuropathy with history of neuropathic pain/tingling numbness in lower limbs, 40% cases 

were cases of diabetic retinopathy as diagnosed by fundus examination using direct ophthalmoscope. 

BMI was higher among diabetic patients than among non-diabetic patients. There were a higher 

percentage of individuals with abdominal obesity among diabetics than among non-diabetics (Table 1).  

The platelet indices were higher among cases than controls (Table 2) and higher among diabetics with 

complications than diabetics without complications (Table 3). Platelet indices and hsCRP were 

significantly higher among diabetics than among non-diabetics (Table 1). 

 
Table 1 

 

Baseline characteristics Cases Controls P value 

Age (years) 40-70 40-70  

Male gender 60% 60%  

Female gender 40% 40%  

Fasting blood sugar (mean) 140 mg/dl 90 mg/dl  

Post prandial blood sugar 240 mg/dl 130 mg/dl  

History of IHD 50% 12% <0.0001 

History of HTN 43% 15% <0.0023 

Diabetic neuropathy 20% -  

Diabetic retinopathy 40% -  

BMI (Mean) 26.2+/-3.5 23.4 <0.001 

Waist Hip Ratio 0.95 0.86 <0.0001 

hsCRP (mg/L) 4.33 2.8 <0.001 

 
Table 2: Platelet indices among cases and controls 

 

Platelet indices Cases Controls P value 

MPV (Mean) 11.45 fL 8.56 fL <0.0001 

PDW 15.68% 11.43% <0.0001 

PLCR 46.3% 32.4% <0.0001 

PCT 0.25% 0.22% <0.0001 

 
Table 3: Comparison of platelet indices between Diabetics with complications and uncomplicated Diabetes 

 

Platelet indices Diabetics with complications Uncomplicated Diabetics P value 

MPV 12.3 fL 10.68 fL <0.0001 

PDW 16.7% 10.8% <0.0001 

PLCR 47.4% 45.6% <0.0001 

PCT 0.27% 0.24% <0.0001 

 
Table 4: Comparison of platelet parameters between individuals with HbA1C<6.5% and HbA1C>6.5% 

 

Platelet parameters HbA1C <6.5% HbA1C >6.5% P value 

MPV 10.49 fL 12.46 fL <0.0001 

PDW 14.78% 18.68% <0.005 

PLCR 42.3% 48.6% <0.0001 

PCT 0.23% 0.27% < 0.110 
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Discussion 

Development and sustainment of vascular complications in patients with type 2 diabetes mellitus are 

secondary to increased reactivity and baseline activation of platelets.
8
 Moreover, hyperglycaemia-

induced up-regulation of glycoproteins (Ib and IIb/IIIa), and P2Y12 signaling which are key events 

underlying atherothrombotic risk in Type 1 DM and Type 2 DM.
9 

Increased glucose induces vascular 

abnormalities by increased formation of advanced glycation end products and activation of protein kinase 

C 
[10]

. 

In our study, the MPV was significantly higher in the diabetic group than the non-diabetic controls 

(11.45 fL vs. 8.56 fL, p<0.0001), which was similar to the studies done by other researchers. Akinsegun 

et al. showed lower MPV in diabetic cases compared to the controls with no statistical significant 

difference 
[11]

. In addition, other platelet indices like PDW was also significantly higher in diabetic 

subjects compared to controls (15.68% vs. 11.43%, p<0.0001). Studies done by Demirtas et al. and 

Jabeen et al. showed significantly higher PDW levels among diabetic cases. The PLCR is a relatively 

new platelet volume parameter and is generated by only a few machines, with the Sysmex analyser being 

one of them. Our study concluded that PLCR was significantly higher among diabetics than non-diabetic 

patients (0.25% vs. 0.22%, p<0.0001) 
[12, 13]

. 

In agreement with study done by Kodiate et al. and Papanas et al. our study showed higher MPV in 

diabetic patients with micro and macrovascular complications than nondiabetic controls (12.3 fL vs. 

10.68 fL, p<0.0001) 
[14, 15]

. This confirms the role of increased platelet activity in the pathogenesis of 

vascular complications among diabetics. Furthermore, higher levels of PDW (16.7% vs. 10.8%, 

p<0.0001) and PLCR (47.4% vs. 45.6%, p<0.0001) were also observed in diabetics with complications 

in our study which is concordant with the results observed in study done by Mowafy et al. 
[9]

. 

 

Conclusion 

Development and sustainment of vascular complications in patients with type 2 diabetes mellitus are 

secondary to increased reactivity and baseline activation of platelets 
[8]

. Our study showed a positive 

correlation between Diabetes mellitus and platelet activation and reactivity as indicated by increased 

platelet indices. High HbA1C and diabetic complications which indicate poor glycaemic control are 

associated with higher platelet indices. One of the important outcomes of our study is the positive 

correlation between high platelet indices and diabetic complications, indicating role of increased platelet 

reactivity in the microvascular and macrovascular complications of diabetes mellitus. Furthermore our 

study has found a positive correlation between hsCRP an inflammatory marker and diabetes mellitus, 

indicating a dysregulated inflammatory response which may lead to prothrombotic state. 
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