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ABSTRACT –  

Introduction: Platelet dysfunction is a major systemic consequence of 

Diabetes mellitus (DM), a health issue with a rising prevalence that affects 

people all over the world. 

Methodology: 120 individuals with Type 2 Diabetes Mellitus were 

separated into groups with and without vascular issues for the research. In 

accordance with recognized DM diagnostic criteria, we evaluated a number 

of variables, including Plateletcrit (PCT), mean platelet volume (MPV), 

platelet distribution width (PDW), and blood glucose levels. Strict 

inclusion/exclusion criteria and ethical guidelines were meticulously 

followed during data collection. 

Results: Patients with vascular problems had raised MPV, PDW, and PCT 

as well as noticeably higher blood glucose levels. Notably, in diabetics with 

vascular problems, MPV showed a high favourable connection with 

glycaemic control indicators. 

Conclusion: In conclusion, our research emphasizes possible significance 

of MPV as a marker for identifying and treating DM-related vascular 

problems. This finding is clinically significant for improving diabetes 

control. 

Keywords: Vascular problems, Diabetes Mellitus, Mean Platelet Volume 

(MPV), Platelet Distribution Width (PDW), and Plateletcrit (PCT). 

 

 

INTRODUCTION -  

A complicated group of metabolic illnesses known as diabetes mellitus (DM) are defined by 

high blood glucose levels, or hyperglycaemia. There are numerous mechanisms that 
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contribute to hyperglycaemia in people with diabetes, including the pancreas' decreased 

secretion of insulin, cells' impaired uptake of glucose, and the liver's increased synthesis of 

glucose. Due to its wide-ranging effects on numerous organ systems, this metabolic 

dysfunction not only affects people with diabetes but also places a huge burden on healthcare 

systems around the world. 

Recently, diabetes has been acknowledged as a severe worldwide health concern. The 

International Federation of Diabetes (IDF) has issued concerning reports of a substantial and 

alarming rise in the number of adults worldwide living with diabetes. According to their latest 

data, there are now 537 million adults affected by diabetes, marking a 16% increase 

(equivalent to 74 million more cases) compared to estimates from 2019. According to 

projections, this number will rise to 629 million people worldwide by 2045, with a substantial 

portion of this burden falling on South East Asia, where a staggering 151 million people are 

projected to be affected. It is noteworthy that a substantial 77% of the global diabetes burden 

is expected to weigh on emerging countries in the 21st century, and India, in particular, 

reports a prevalence rate of 8.8% (Tönnies et al., 2021).  

Hyperglycaemia, the hallmark of diabetes, sets the stage for a range of chronic systemic 

complications. These complications have profound implications for both affected individuals 

and society as a whole, often striking people when they were at their most productive. The 

adverse effects of hyperglycaemia are typically categorized into two main groups: 

Macrovascular complications: These include conditions such as Peripheral artery disease, 

cerebrovascular accident (commonly known as stroke), and coronary artery disease, all of 

which affect large blood vessels and can lead to severe cardiovascular problems. 

Microvascular complications: They include diabetes retinopathy, which affects the eyes, 

diabetic nephropathy, which affects the kidneys, and diabetic neuropathy, which affects the 

nerves. These complications predominantly affect smaller blood vessels and can result in 

significant health issues (Fowler, 2008). 

Notably, in people with diabetes, platelet dysfunction is a critical factor in the emergence of 

both microvascular and macrovascular disorders. Platelet function and structure have 

changed as a result of extended exposure to hyperglycaemia and insulin resistance, which is 

the cause of this dysfunction. These changes can lead to damage in the pericytes (cells 

surrounding small blood vessels) and endothelium (the inner lining of blood vessels). The 

prothrombotic (clot-promoting) status of platelets is believed that a distinguishing feature of 

Diabetes Mellitus, vascular complications, plays a part in this metabolic condition. (Buch et 

al., 2017). 

Platelet indices serve as valuable functional indicators of the body's homeostasis because 

platelets essential part in preserving the vascular system's integrity. Larger platelets, 

characterized by their increased content of dense granules, are more potent and have a higher 

thrombotic (blood clotting) potential. This prothrombotic state has been associated with 

conditions like Type 2 diabetes, the metabolic syndrome, strokes, coronary artery disease, and 

high mean platelet volume (MPV). Some studies even suggest that platelet indices are 

notably higher in diabetes mellitus patients compared to those without the condition, further 

underlining the importance of platelet function in diabetes-related complications (Zuberi et 

al., 2008, Khandekar, 2006). 
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The diabetes-related long-term complications are a primary cause of mortality and a 

significant contributor to a reduced quality of life for affected individuals. These 

complications are closely linked to endothelial dysfunction, primarily driven by inadequate 

glycaemic management (poor blood sugar control) (Arora et al., 2009). Although early 

detection of these problems remains difficult, emerging research suggests that platelets are 

one of the components of the blood clotting system that cause the emergence of certain health 

problems. This underscores the potential usefulness of platelet-related parameters in 

evaluating and managing the complications associated with diabetes (Corash et al., 1987, 

Pereira et al., 1988). 

Utilizing blood cell counters, recent developments in laboratory technology have made it 

possible to evaluate numerous platelet properties. Examples of these parameters are Platelet 

large cell ratio (P-LCR), platelet crit (PCT), and platelet distribution width (PDW), and MPV 

(Ismail et al., 2009). By analysing these platelet parameters, contemporary haematological 

analysers may quickly determine the prothrombotic condition of platelets, providing a 

potential route for early intervention and monitoring in the treatment of diabetes (Pereira et 

al., 1988). 

The current study's objective is to assess how platelet function affects those with Type 2 

Diabetes Mellitus, examining mean platelet volumes in both those with and without vascular 

problems. Creating more efficient prevention and treatment plans for this global health issue 

requires an understanding of the role played by platelets in issues associated with diabetes. 

MATERIALS AND METHODOLOGY –  

At Krishna Hospital, a hospital-based prospective, single-center, cross-sectional study was 

done in the hospital wards and intensive care unit. The research will last 18 months, starting 

in January 2021 and ending in June 2022. The study is carried out in a teaching facility and 

tertiary care hospital located in a major city in Western Maharashtra. 

The study encompasses a total of 120 participants, with an equal distribution of 60 

individuals in each of the comparative groups. The study involves patients who either visit 

the Medicine Department OPD or are admitted to the wards of the Medicine Department at 

Krishna Hospital, which is a tertiary care healthcare facility and a teaching institution located 

in a metropolitan city in Western Maharashtra. Following a detailed review of the study 

procedure, the institutional ethics committee gave the study their seal of approval. 

The inclusion criteria for this study comprise two groups: Group A consists of patients who 

have a confirmed diagnosis of diabetes along with concurrent vascular complications, while 

Group B includes patients with a confirmed diabetes diagnosis but without vascular 

complications. On the other hand, the exclusion criteria encompass several conditions. 

Patients who are male and have haemoglobin levels below 13 mg/dL or below 12 mg/dL in 

females were not be eligible for participation. Additionally, individuals with diabetes who are 

currently on anti-platelet medications or antibiotics known to induce low platelet counts 

(thrombocytopenia) was excluded from the study. Patients experiencing fever (pyrexia) were 

also not part of the study, and gestational diabetes patients are not included. Furthermore, 

individuals with cirrhosis of the liver and those with a documented history of malignancy will 

be excluded from participating in the study. 

The diagnosis of diabetes mellitus relies on specific criteria. First, it is shown when people 

have symptoms of diabetes and their Random Blood Sugar (RBS) levels are higher than 200 
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mg/dL. A diagnosis is also made if the Fasting Blood Sugar (FBS) levels are higher than 126 

mg/dL or if their Haemoglobin A1c (HbA1c) levels exceed 6.5%. Additionally, diabetes is 

identified if a glucose tolerance test results in 2-hour plasma glucose levels that are higher 

than 200 mg/dL. In addition to these requirements, diabetes-related symptoms such excessive 

thirst, blurred vision, tingling or numbness in the limbs, non-healing wounds, reoccurring 

yeast infections, increased appetite, frequent urination, and unexplained weight gain are also 

necessary. 

Tool for Data Collection: 

If 2-hour plasma glucose levels during a glucose tolerance test are more than 200 mg/dL, 

diabetes is diagnosed. Diabetes is characterized by a number of usual symptoms in addition 

to these requirements, including excessive thirst, blurred vision, tingling or numbness in the 

extremities, non-healing wounds, recurring yeast infections, increased hunger, frequent 

urination, and unexplained weight gain. The patient's height, weight, and Body Mass Index 

(BMI) are all included in this. A Complete Blood Count (CBC), Mean Platelet Volume 

(MPV), Fasting Blood Sugar (FBS), Post-Prandial (PP) Blood Sugar levels, Haemoglobin 

A1c (HbA1c) values, and platelet counts are other essential data variables included in our 

study. 

In terms of the data collecting procedure, it starts after receiving ethical permission from the 

KIMS Institutional Ethics Committee and obtaining informed consent from everyone who 

would be taking part. To guarantee the accuracy and applicability of the information acquired, 

data collection rigorously complies with the predetermined inclusion and exclusion criteria. 

Statistical Analysis: 

Data gathered is inputted into Microsoft Excel and subjected to analysis using suitable 

statistical techniques. Categorical data is presented quantitative data which are evaluated by 

computing their mean and standard deviation, whereas qualitative variables are expressed in 

frequencies and percentages. When applicable, the student's t-test and the chi-square test are 

used to analyze comparisons. The relationships between platelet indices and variables 

including Fasting Blood Sugar (FBS), Post-Prandial Blood Sugar (PPBS), and HbA1c are 

examined using Pearson's correlation. In terms of statistics, significance is determined when 

the p-value is 0.05 or less. 

RESULTS –  

120 patients with Type 2 diabetes were included in the study and divided into two 

groups: Group A included those with Type 2 diabetes with associated vascular problems, 

and Group B, encompassing those with Type 2 diabetes but without vascular problems. 

Upon examining the age distribution, it was discovered that Group A had five patients 

aged 40 to 50, 19 patients aged 51 to 60, 23 patients aged 61 to 70, and eight patients 

over 70 years old. In Group B, there were 11 patients aged 40 to 50, 22 patients aged 51 

to 60, 28 patients aged 61 to 70, and four patients over 70 years old. The average age in 

Group A was 62.35 years, while in Group B, it was 61.12 years. 

Group A exhibited a male-to-female ratio of about 1.07:1, with 31 male patients and 29 

female patients. Group B had a higher male-to-female ratio of nearly 1.73:1, with 38 

males (63.33%) and 22 females (36.67%). 
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Concerning the duration of diabetes, Group A consisted of 7 patients with 0 to 5 years of 

diabetes history, 31 patients with 6 to 10 years, and 22 patients with over 10 years. In 

contrast, Group B included 11 patients with 0 to 5 years, 34 patients with 6 to 10 years, 

and 15 patients with over 10 years of diabetes. Significantly, Group A had a notably 

longer average diabetes duration of 8.54 years, while Group B had a shorter duration 

averaging 5.46 years. 

In terms of blood sugar levels, Group A had an average fasting blood sugar level of 

193.6 mg/dL, which was markedly higher than the mean level of 112.65 mg/dL in Group 

B. Likewise, Group A's mean post-meal blood sugar level was 239.56 mg/dL which was 

substantially higher than the level of 161.35 mg/dL in Group B. These results 

demonstrate that individuals with Type 2 diabetes and vascular complications 

experienced significantly elevated fasting and postprandial blood sugar levels compared 

to those without vascular issues, as listed in table 1. 

Table 1: Examining the average mean and standard deviation of numerical variables 

within the population, we conducted this comparison for two distinct groups: 

Patients with diabetes mellitus and vascular complications (Group A) and Patients with 

diabetes mellitus but without any vascular complications (Group B). 

Numerical variables Group A Group B 

Body Mass Index (BMI) 26.59 (± 8.34) 25.42 (± 7.89) 

Duration of Diabetes mellitus 8.54 (± 2.83) 5.46 (± 2.38) 

Fasting Blood Sugar (FBS) 193.6 (±105.28) 112.65 (± 70.98) 

Postprandial Blood Sugar 

(PPBS) 

239.56 (± 121.14) 161.35 (± 72.07) 

HbA1c 8.12 (± 2.36) 6.92 (± 1.45) 

Mean Platelet Volume (MPV) 11.17 (± 2.12) 10.01 (± 1.83) 

Platelet Distribution Width 11.86 (± 2.83) 10.77 (± 1.47) 

Plateletcrit  0.267 (± 0.15) 0.131 ± (0.15) 

 

The study showed that patients in Group A, who suffered from both Type 2 Diabetes Mellitus 

and concurrent vascular complications, had an average HbA1c level of 8.12. In comparison, 

Group B patients, who did not have vascular issues, had an average HbA1c level of 6.92. 

Patients with Type 2 Diabetes Mellitus and vascular problems had significantly higher 

HbA1c levels (p-value < 0.001). When it came to mean platelet volume (MPV), Group A had 

an average MPV of 11.17, while Group B had an average of 10.01. Individuals with Type 2 

diabetes and vascular complications displayed notably higher mean platelet volumes, 

supported by a p-value of 0.001. 
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Regarding Platelet Distribution Width (PDW), Group A had an average PDW level of 11.86, 

whereas Group B had a level of 10.77. Remarkably, patients with Type 2 Diabetes Mellitus 

and vascular complications exhibited higher Platelet Distribution Width values. Finally, 

Group A showed an average Plateletcrit (PCT) level of 0.267, whereas Group B had an 

average PCT level of 0.131. Plateletcrit levels were significantly higher in patients with Type 

2 Diabetes Mellitus and vascular problems (p-value 0.001). 

The study also revealed weak positive connections between MPV and various factors in the 

sample of Type 2 Diabetes Mellitus patients with vascular problems. A robust positive 

correlation (p-value 0.001) was identified between MPV and HbA1c levels, fasting blood 

sugar levels, and post-meal blood sugar levels. Additionally, within the overall research 

group, MPV showed a slightly positive correlation with HbA1c, Fasting Blood Sugar, and 

Post-Prandial Blood Sugar in Group A, and a similar marginal positive correlation in Group 

B, respectively, depicted in table 2, 3 and 4. 

Table 2: Correlation of MPV and HbA1c in those with vascular problems associated 

with type 2 diabetes 

Relationship between Mean Platelet Volume (MPV) 

and Hemoglobin A1c (HbA1c). 

MPV 

 

 

HbA1c 

Pearson Correlation (r) 0.303 

Sig. (2 tailed) (p) <0.001 

n 60 

 

 

 

 

Table 3: Correlation between Mean Platelet Volume (MPV) and Fasting Blood Sugar 

(FBS) in individuals diagnosed with Type 2 Diabetes Mellitus and experiencing vascular 

complications. 

Correlation between MPV and FBS MPV 

 

 

Fasting Blood Sugar 

Pearson Correlation (r) 0.390 

Sig. (2 tailed) (p) <0.001 

n 60 

 

Table 4: Correlation between Mean Platelet Volume (MPV) and Post-Prandial Blood 

Sugar (PPBS) in individuals diagnosed with Type 2 Diabetes Mellitus and suffering 

from vascular complications 

Correlation between MPV and PPBS MPV 

 
Pearson Correlation (r) 0.314 
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Post Prandial Blood 

Sugar 

Sig. (2 tailed) (p) <0.001 

n 60 

 

DISCUSSION – 

In this prospective study, our aim was to explore the connection between mean platelet 

volume (MPV) and vascular complications in individuals diagnosed with Type 2 diabetes 

mellitus (Type 2 DM). The research focused on patients with Type 2 DM and concurrent 

vascular issues, including conditions like coronary artery disease, cerebrovascular incidents, 

and diabetic retinopathy. These patients were divided into two groups and studied in both the 

intensive care unit (ICU) and medical wards of a tertiary care hospital. Based on strict 

HbA1c, Random Blood Sugar, or Fasting Blood Sugar criteria established by the American 

Diabetes Association (ADA) for the diagnosis of diabetes mellitus, participants were chosen 

from those who were hospitalized or visited the outpatient department between January 2021 

and June 2022. 

Our study compared those with and without vascular problems in order to better understand 

how platelet function affects those with Type 2 DM. We chose 60 people with Type 2 DM 

and vascular problems at random. The average ages of the two groups—those with vascular 

issues and those without—were comparable, showing that there was little age difference 

between them. According to earlier studies, people with diabetes mellitus are frequently 

between the ages of 60 and 70. 

In terms of gender distribution, our research identified no appreciable differences between the 

two groups, which is in line with earlier work by AV Gupta et al. Additionally, both post-

prandial and fasting blood sugar levels as well as HbA1c readings showed significant 

variations between the groups in our analyses. According to prior research by R. S. Walinjkar 

et al. and K. J. Brahmbhatt et al., patients with vascular problems and diabetes mellitus tend 

to have higher blood sugar levels. 

Furthermore, our study highlighted notable differences in platelet indices between the two 

groups. Patients with vascular complications exhibited higher mean MPV, Platelet 

Distribution Width (PDW), and Plateletcrit (PCT) levels compared to those without 

complications. These findings were in harmony with previous research indicating elevated 

MPV, PDW, and PCT values in Type 2 DM patients. 

Additionally, our study established strong positive correlations between MPV and crucial 

variables such as Fasting Blood Sugar, Postprandial Blood Sugar, and HbA1c levels in Type 2 

DM patients with vascular complications (Group A). Similar significant positive relationships 

were observed for PDW and these glycaemic indicators in Group A. 

However, it's vital to acknowledge the study's limitations. The relatively small sample size of 

120 participants, the cross-sectional design preventing causal inferences, and potential 

confounding variables such as medication and lifestyle factors must be considered. The 

clinical significance of the observed correlations between MPV and glycaemic indicators 

requires further exploration. Conducting larger prospective studies addressing these 

limitations would enhance our understanding of the relationship between MPV and vascular 

complications in Type 2 DM. 
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CONCLUSION –  

In our study, we discovered that the mean platelet volume (MPV) and platelet distribution 

width (PDW) were significantly greater in individuals with diabetes mellitus who also had 

vascular issues. Additionally, in diabetic patients with vascular problems, we found a robust 

and statistically significant positive relationship between MPV and important glycaemic 

markers such fasting blood sugar, postprandial blood sugar, and HbA1c. This suggests that 

MPV and glycaemic parameters are closely associated in diabetics with vascular issues. 
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