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ABSTRACT

Background: Diabetes mellitus is a chronic metabolic disorder characterized by hyperglycemia and associated with
long term macrovascular and microvascular complications. Platelet parameters such as mean platelet volume and
platelet count are indicators of thrombotic potential. These parameters have been reported to be increased in diabetic
patients, leading to increased risk of vascular complications. The objective of this study was to determine mean platelet
volume and platelet count in patients with Type 2 Diabetes mellitus, impaired fasting glucose and non -diabetic controls,

and compare mean platelet volume and platelet count between the three groups.

Methods: A hospital based cross-sectional observational study was conducted at KIST Medical College Teaching
Hospital from February to May 2018. A total of 300 participants were included in the study which were grouped
into Group 1,2 and 3 based on fasting blood glucose level as non -diabetic controls, impaired fasting glucose and Type
2 Diabetes mellitus respectively with 100 subjects each. Platelet count and mean platelet volume were compared
between the three groups. Analysis of variance with post hoc Tukey test and Pearson correlation coefficient were
used for statistical evaluation. Data were expressed as mean T standard deviation. A p value <0.05 was considered as

statistically significant.

Results: Mean platelet volume was significantly higher in diabetic and impaired fasting glucose group (7.40 £ 0.77 fl
and 6.62 £ 0.58 f1), respectively as compared to non diabetic group (6.06 £ 0.41 fl) (p<<0.001). There was no significant
difference in the platelet count between the three groups (p=0.869). Significant correlation was seen between rising
fasting blood sugar and mean platelet volume (r =0.559; p<<0.001), while no correlation existed between platelet
count and fasting blood sugar level (r =0.037; p =0.526).

Conclusions: Mean platelet volume is increased in patients with type 2 diabetes mellitus and impaired fasting glucose.

This is a simple and cost effective test to predict vascular complications in type 2 diabetes mellitus.

Keywords: Diabetes mellitus; impaired fasting glucose; mean platelet volume; platelet count.

INTRODUCTION A2.7 Increased platelet activity is a risk factor for
vascular complications.®'" The objective of our study was
to determine MPV and platelet count in patients with
Type 2 DM, IFG and non-diabetic controls, and compare
MPV and platelet count between the three groups.

Diabetes mellitus (DM) is a group of metabolic disorder
due to defects in insulin secretion, insulin action, or
both." DM is characterized by prothrombotic state
due to enhanced platelet activation, increased
coagulation protein and reduced fibrinolytic activity.2 ~METHODS
Impaired fasting glucose (IFG) is a glycemic disorder
which is considered as prediabetic state.® Prediabetic
individuals are at risk of developing diabetes as well as
cardiovascular complications later in life.*>

This was a hospital based cross-sectional observational
study conducted in the departments of Pathology,
Biochemistry and Medicine of KIST Medical College
from 15" Feb-15" May 2018. Ethical clearance was
Platelet volume which is measured as mean platelet obtained from Institutional Review Committee of KIST
volume (MPV) by hematology analyzers is a marker of  Medical College. The patients were divided into three
platelet function and activation.¢ Larger platelets with  groups- Non-diabetic controls (Group 1), IFG (Group 2)
higher MPV produce increased amount of thromboxane and Type 2 diabetes mellitus (Group 3). Three hundred
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samples were included in the study- 100 samples from
non- diabetic controls, 100 samples from patients with
impaired fasting glucose and 100 samples from diabetic
patients. The cases and control were not matched for age
and sex. Patients attending diabetes clinic were included
in IFG and diabetic group. Patients with type 2 diabetes
mellitus with more than six months were included in the
study. Hospital staffs and healthy individuals who came
for routine screening in the outpatient department with
normal blood glucose level were included in the control
group. Patients with hematological diseases, renal
failure, hepatic failure, heart failure, acute illness,
chronic infections and patients on medication altering
platelet function were excluded from the study.

Blood samples were collected in EDTA vacutainer for
estimation of platelet count and mean platelet volume.
Fasting blood samples were collected in the morning
following overnight fast in plain vacutainer. The samples
were tested within one hour to minimize variations
due to sample aging. Platelet count and MPV were
measured using an automated blood counter (Nihon
Kohden Celtac-ES five part analyzer). Blood glucose was
tested in automated biochemistry analyzer (Siemens
Dimension RxL Max). Diagnosis of DM was established
using American Diabetes Association (ADA) criteria of
fasting blood sugar (FBS) of 126 mg/dl or higher on two
occasions. FBS values between 110 mg/dl and 125 mg/
dl was allocated to IFG group. FBS less than 110 mg/dl
was considered as normal. Platelet count and MPV were
compared between the three groups. Data analysis was
done using Statistical package for social sciences (SPSS),
version 21 for Windows. Analysis of variance (ANOVA)
with post hoc (Tukey) test and Pearson correlation
coefficient were used for statistical evaluation. Data
were expressed as mean + standard deviation. A p value
<0.05 was considered statistically significant.

RESULTS

Out of 300 participants consisting of 100 non-diabetic
controls, 100 IFG and 100 diabetic patients, 152 (50.66%)
were males and 148 (49.33 %) were females. The age of
the patients ranged from 18-84, 21-72 and 21-86 years
in the control, IFG and diabetic group respectively.The
mean age of the control, IFG and diabetic group was
43.13 + 17.24, 52.34 + 12.75 and 53.04 + 14.33 years
respectively. The gender distribution in three groups is
shown in Fig. 1. The duration of diabetes mellitus ranged
from 0.5-26 years with a mean duration of 7.14 + 6.91
years.

The mean FBS in non-diabetic group was 83.83+ 11.87
mg/dl, in IFG group was 117.37 + 3.97 mg/dl and in
diabetic group was 176.09 + 49.35 mg/dl. The mean

MPV in non-diabetic control, IFG and diabetic groups
were 6.06 + 0.41 fl, 6.62 + 0.58 fl and 7.40 = 0.77 fl
respectively. The mean platelet count was 255.06 +
76.44 x 10°/L in non-diabetic group, 259.95 + 73.82 x
10°/L in IFG group and 254.55 + 87.81 x 10°/L in diabetic
group. (Table 1)
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Figure 1. Gender distribution in non-diabetic controls
(Group 1), Impaired fasting glucose (Group 2) and
diabetic patients (Group 3).

Table 1. Comparison of different parameters between
the three groups.

Parameters Non-DM IFG (Group DM (Group 3)
(Group 1) 2)

Mean MPV  6.06+0.41 6.62+0.58 7.40+0.77
(fL)
Mean 255.06+76.44 259.95+73.82 254.55+87.81
platelet
count
(x10°/L)
Mean FBS 83.83+11.87  117.37£3.97 176.09+49.35
(mg/dl)
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Figure 2. Relation between Fasting blood sugar (FBS)

and Mean platelet volume (MPV) (r = 0.559; p<0.001).
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Platelet count and MPV were compared in the three
groups using ANOVA with post hoc (Tukey) test. The
analysis showed highly significant difference in MPV
between group 1 and 2, 2 and 3 and 1 and 3; all p value
<0.001; however there was no significant difference in
the platelet count between the three groups (p value
0.869).

There was significant correlation between rising FBS and
MPV (r = 0.559; p<0.001) as shown in Fig 2. Correlation
between platelet count and FBS level was not statistically
significant (r = 0.037; p = 0.526) Fig 3. No significant
correlation was found between duration of diabetes
mellitus and MPV (r = -0.066; p = 0.513) and duration of
diabetes mellitus and platelet count (r = 0; p = 0.998)
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Figure 3. Relation between Fasting blood sugar (FBS)

and Platelet count (r = 0.037; p = 0.526).
DISCUSSION

MPV and platelet count are markers of thrombotic
potential. MPV is an indicator of average size and
activity of platelets. Larger platelets contain more
dense granules and are more reactive due to increased
prothrombotic contents such as thromboxane A2
which leads to aggregation of the platelets. They also
secrete more serotonin and B- thromboglobulin than
smaller platelets. High MPV indicates large platelet
size and is associated with thrombogenic activation
and increased risk for microvascular and macrovascular
complications.? 123

In the present study MPV was significantly higher in
diabetic and IFG group compared to non-diabetic control
group. It was also higher in diabetic group compared to
IFG group (p<0.001). This finding was in agreement with
other studies.®'*'> MPV value was found to be high in
diabetic patients than in controls in studies by various
authors.®'*" Multiple factors contribute for increased
MPV in DM such as osmotic swelling of platelets due to

increased blood glucose, activation of protein kinase C,
short life span of platelets and bone marrow stimulation
to release large younger platelets.'®'®20 |ncrease in
MPV is associated with thromboembolic complications
in diabetic patients. MPV was significantly increased in
IFG group compared to control in our study. Hence, this
group is also at increased risk of such complications.®™

Platelet count depends on platelet production rate and
platelet survival. In our study there was no significant
change in mean platelet count among diabetic, impaired
fasting glucose and control group. Similar observations
were reported by various authors.®%'" This is in contrast
with the findings by other authors'®'® who have reported
significant difference in the platelet count in their
study. Platelet count is dependent on mean platelet
survival, platelet production rate and turnover rate.
Poor metabolic control, low grade inflammation and
hyperglycemia in type 2 DM have been suggested as
factors leading to high platelet turnover."

Insulin regulates platelet function via insulin receptor
on platelets. Insulin reduces platelet response against
procoagulant factors such as thromboxane A2, ADP and
platelet activating factor. Therefore, insulin resistance
causes platelet dysfunction. Hyperglycemia promotes
non enzymatic glycation of platelet proteins which leads
to platelet activation.'®?° Association between impaired
glucose regulation and MPV has been reported.” In our
study there was significant correlation between rising
fasting blood sugar with MPV similar to the study by
other authors.2"2

CONCLUSIONS

The present study revealed statistically significant
difference in MPV in patients with IFG and DM. Significant
correlation was found between rising FBS and MPV.
Hence, MPV can be used as a simple and cost effective
investigation to identify early thromboembolic events in
patients with IFG and DM.
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