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ABSTRACT 
 

Background: The main feature of diabetes mellitus (DM), a complicated metabolic illness with significant global impact, is 
persistent hyperglycemia brought on by either insulin resistance or deficiency, or both.  
Aim: To assess platelet indices in type 2 diabetic patients with or without complications.  
Study Design: cross-sectional study.  
Methodology: This study was carried at Combine Military Hospital-Multan. Total patients (n=120) were enrolled and were 
divided into two equal groups with complication and without complication. In addition to providing standard follow-up care, the 
diabetes follow-up clinic screens all DM patients for diabetes-related complications at the initial visit. Patients were then checked 
for these issues every six months.  The data was entered and analyzed in SPSS 23. Mean ± SD were given for numeric data 
i.e., age and platelet indices. The frequency and percent were calculated for categorical data i.e., gender. Independent sample t-
test was used to compare the age and platelet indices between the two groups. Chi-square test was used to compare the gender 
distribution between the two groups. A p-value ≤ 0.05 was considered significant.  
Results: Independent sample t test revealed that there was no significant difference in mean age between both groups.  The 
results revealed that the mean PDW, MPV, PLCR and PCT levels was significantly higher in patients with complicated diabetes.  
Practical implication: This study helped in exploring platelets indices as platelet indices results have notable impact on patient 
diagnosis and follow-up. With increasing demands and burden of patients in Hospital, new reliable and quick diagnosis is need 
of hour.  
Conclusion: It was concluded that all platelet indices like MPV, PDW, and P-LCR increased significantly in patients with 
complicated diabetes. However, platelet indices can be used as a simple, low-cost metric to track and gauge the likelihood of 
problems.  
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INTRODUCTION 
 

The main feature of diabetes mellitus (DM), a complicated 
metabolic illness with significant global impact, is persistent 
hyperglycemia brought on by either insulin resistance or 
deficiency, or both1.90% of instances of diabetes worldwide are 
type 2 diabetes mellitus, which is the most common type2. 

The prevalence of diabetes mellitus as a global public health 
issue has been rising quickly. 463 million (8.8%) persons 
worldwide had diabetes as of 2019, according to estimates from 
the International Diabetes Federation (IDF). By the end of 2045, 
the predicted increase in prevalence reaches 700 million (10.9%) 
people worldwide. According to estimates, 80% of the world's 
burden of the diabetes epidemic will fall on middle- and low-income 
nations3. 

DM metabolic imbalance brought on by chronic 
hyperglycemia has long-term effects in a variety of organ systems4. 
These issues reduce the patient's quality of life and have a 
significant financial impact on them, their loved ones, and the 
healthcare system. They also account for the bulk of the morbidity 
and death associated with the condition5. 

Diabetes mellitus (DM) has been identified as having an 
enhanced prothrombotic tendency. It has been hypothesized that 
these increased responsiveness factors into the microvascular 
problems of diabetes6. Measuring variations in either platelet 
stimulation or the rate of platelet formation, mean platelet volume 
(MPV) is one of the platelet indicators. Platelet distribution width 
(PDW), which can be caused by either the ageing of platelets or 
the uneven demarcation of megakaryocytes, is a measurement of 
platelet heterogeneity. The third platelet index, or platelet-large cell 
ratio (P-LCR), measures larger platelets7. Only a few studies on 
diabetic individuals have looked at MPV. There has been evidence 
connecting an increase in MPV to metabolic syndrome, diabetes, 
and stroke8.  Proliferative diabetic retinopathy patients have been 
demonstrated to have higher MPV levels recently9. Because DM's  
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microvascular complications are a major cause of morbidity and 
high medical expenses, early detection of their presence would 
help to reduce adverse occurrences. Platelet indices, which are 
usually obtained from routine haemtological examinations, may 
therefore provide essential information for the early detection and 
evaluation of disorders related to diabetes, enabling timely action 
to be taken at an earlier stage10. 

The objective of the study was to assess platelet indices in 
type 2 diabetic patients with or without complications. 
 

METHODOLOGY 
 

After IRB permission, this cross-sectional study was carried at 
Combine Military Hospital-Multan. There were 60 diabetic 
individuals with complications and 60 diabetic patients without 
complications out of a total of 120 samples collected from normal 
hospital patients. In addition to providing standard follow-up care, 
the diabetes follow-up clinic screens all DM patients for diabetes-
related complications at the initial visit. Patients were then checked 
for these issues every six months. 

All patients who had diabetes for less than 10 years and 
visited the hospitals during the study period were included. 
However, patients who received blood transfusion, bone marrow 
inhibitors/antiplatelets, pregnant and had history of blood loss, with 
low haemoglobin levels were excluded. All baseline parameters 
were recorded at the time of enrollment. Baselines investigations 
(CBC, RFTS, URINE R/E), BSL and HbA1c were measured at 
start and end of study. All patients gave 5ml of blood in EDTA vials 
and samples were sent into local hospital laboratory for evaluation. 
Statistical Analysis: SPSS 23 was used to enter and analyse the 
data. For numerical data, such as age and platelet indices, mean 
SD were provided. In the case of gender-based categorical data, 
the frequency and percentage were determined. Age and platelet 
indices were compared between the two groups using an 
independent sample t-test. To compare the gender distribution 
between the two groups, a chi-square test was utilised. A p-value 
of 0.05 or less was regarded as significant. 
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RESULTS 
 

Sixty diabetic individuals with complications and 60 diabetic 
patients without complications participated in this study. The 
average age of diabetes patients with difficulties was 52.3 10.4 
years, compared to 51.8 9.5 years for diabetic patients without 
complications as shown in figure-1.  
 
Figure-1: Comparison of mean age between groups 

 
 
Figure-2: Comparison of Mean PDW between groups 

 
 
Figure-3: Comparison of Mean MPV between groups 

 
 
In the group of diabetic patients with complications, there were 33 
(55%) males, while in the group of diabetic patients without 
complications, there were 31 (51.7%) males As Shown In Table-1. 
The results of the chi square test showed that the gender 
distribution in the two groups was the same. (p = 0.714) 
 
Table-1: Gender distribution of study participants 

Group Male Female 

Diabetic patients with complication 33 (55.0%) 27(45.0%) 

Diabetic patients without complication 31 (51.7%) 29(48.3%) 

The findings showed that diabetes patients with complications had 
considerably higher mean PDW, MPV, PLCR, and PCT levels than 
diabetic patients without issues as shown in Table-2. 
 
Table-2: Comparison of platelet indices between groups 

Platelet indices Group-A Group-B p-value 

PDW (fL) 16.6 ± 3.9 13.1 ± 1.9 <0.001* 

MPV (fL) 12.1 ± 2.2 10.7 ± 1.2 <0.001* 

PLCR (%) 36.5 ± 12.2 31.0 ± 8.5 0.005* 

PCT (%) 0.30 ± 0.07 0.22 ± 0.06 <0.001* 

 
Figure-4: Comparison of Mean PLCR between groups 

 

 
 
Figure-5: Comparison of Mean PCT between groups 

 
 

DISCUSSION 
 

Diabetes is a widespread public health issue that puts people at 
higher risk for both microvascular and macrovascular problems11. 
Literature review has revealed that with a variety of blood tests, 
including MPV, have been used as biomarkers for the early 
diagnosis of diabetic problems. However, biomarkers that indicate 
an increase in platelet size and reactivity also result in raised MPV, 
PDW, and P-LCR values as per previous study12. The increased 
synthesis of glycoproteins and non-enzymatic glycation of these 
proteins on the surface of the platelets in a hyperglycemic situation 
reduces the fluidity of the platelet membrane and results in 
hyperactive platelets13. One of the powerful platelet activators, 
thromboxane A2, which is produced in greater amounts as a result 
of increasing plasma glucose concentration, is a factor in the 
hyperactivity of platelets in diabetic individuals14. 

One previous study showed that vascular problems 
accelerated mainly due to hyperactive platelets as they are bigger, 
more active and produce more granules. These factors lead to 
increased clotting, poor fibrinolysis, and endothelial dysfunction15. 
Moreover, these overactive platelets change into a multi-
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pseudopodia shape that increases their capacity for adhesion, 
which might result in vascular problems16.  

Additionally, hyperglycemic conditions and some glucose 
metabolites force platelets to swell osmotically, increasing their 
reactivity and possibly shortening their lifespan, which is indicative 
of the increased release of larger platelets from the bone marrow. 
The morbidity and mortality of diabetic patients rise as a result of 
these young, bigger platelets because they are more metabolically 
and enzymatically active and more likely to develop thrombotic 
events that cause both macrovascular and microvascular 
problems17. 

In our project there were 33(55%) males in diabetic patients 
with complication group and 31 (51.7%) males in diabetic patients 
without complication group. Our results revealed that mean PDW, 
MPV, PLCR and PCT levels were significantly higher in patients 
with complicated diabetes. This was in line with many researches 
that showed higher platelet indices among complicated diabetic 
patients15,18. 

According to one previous study, average age of 
presentation with type 2 diabetes mellitus was 53 ± 5.7 years. The 
mean duration of diabetes was 4.7±2.5 years. MPV, PDW and P-
LCR were significantly higher in diabetics compared to non 
diabetics (11.3±1.0 vs. 9.0±0.6, 14.2±2.5 vs. 10.7±0.7 fl, 35.0±8.1 
vs. 23.0±2.4%). Among the diabetics, MPV, PDW and P-LCR were 
higher in those with complications as compared to those without 
complications, which was not statistically significant19. The higher 
values of MPV, PDW and P-LCR indicated that they serve as 
better risk indicator of initial vascular complications in diabetes 
mellitus patients and can be used as a simple and cost effective 
tool to assess vascular events19,20. Their findings were similar to 
our results that revealed higher platelets indices among diabetics 
having complications like nephropathy, neuropathy and 
retinopathy. 
Limitations of study:  This study was only done on a limited 
population, hence in order to generalise the findings to wider 
populations, a larger study needs be done. Financial restrictions, a 
lack of genetic testing, and lengthy follow-ups are some of the 
constraints. 
 

CONCLUSION 
 

It was concluded that all platelet indices like MPV, PDW, and P-
LCR increased significantly in patients with complicated diabetes. 
However, platelet indices can be used as a simple, low-cost metric 
to track and gauge the likelihood of problems. This showed that 
platelet indices can serve as more accurate prognostic indicators 
for identifying diabetes problems early on. 
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