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Abstract

Diabetes Mellitus is a chronic metabolic syndrome principally characterized by persistent hyperglycemia. Most of the type
2 DM patient suffers from micro or macrovascular complications. Early diagnosis of these complications can help to treat
the conditions successfully. The positive association between platelet indices (MPV, PDW, P-LCR) and glycaemic control
parameters (FBS, RBS & HbA1c) indicate the early detection of diabetic complications. The diagnostic use of these biomarkers
will provide reliable, accurate, and cost-effective information to predict future thrombotic events, especially in countries with
poor socioeconomic status like Bangladesh. This study aimed to evaluate MPV, PDW, and P-LCR along with HbA1c to establish
them as potential markers for diabetic complications. A prospective cross-sectional study of platelet indices (MPV, PDW, and
P-LCR) was carried out on 75 cases of Type 2 Diabetes Mellitus patients and 75 controls of normal blood glucose levels. Blood
was collected in EDTA (ethylene diamine tetraacetic acid) and analyzed in a Sysmex XN-1000 automated hematology analyzer
for platelet indices [MPV, platelet distribution width (PDW) and platelet-large cell ratio]. Statistical evaluation was performed
by using the Student’s unpaired t-test for mean and comparison. The age of the patients with type 2 diabetes mellitus was
41 to 70 years. The mean duration of diabetes was 3.6 + 1.7 years. MPV, PDW, and P-LCR were significantly higher in cases
compared to control (11.3 + 1.0 vs. 9.1 + 0.6, 14.2 + 2.5 vs. 10.7 + 0.7 fl, 32.0 + 8.1 vs. 21.0 * 2.4%). which was statistically
significant. The higher values of MPV, PDW, and P-LCR indicates that they serve as better risk indicator for the evaluation of
initial vascular complications in diabetes mellitus patients.
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Introduction by 2030 [2]. Type-2 diabetes accounts for over 80% of
cases of DM and is a slow onset, a heterogeneous disorder

Diabetes Mellitus is a chronic metabolic syndrome resulting from the interaction between environmental
principally characterized by persistent hyperglycemia [1]. factors and polygenetic inheritance [3]. Diabetes is a
Diabetes mellitus currently affects more than 171 million growing health problem associated with an increased
people worldwide and will affect an estimated 366 million risk of microvascular and macrovascular complications in

Clinical Utility of Platelet Indices and HbAlc in Type-2 Diabetes Mellitus Patients Clin Pathol


https://medwinpublishers.com/CPRJ
https://portal.issn.org/resource/ISSN/2642-6145
https://medwinpublishers.com/
https://doi.org/10.23880/cprj-16000173

Bangladesh. Microvascular complications would go along of
diabetes are significant causes of morbidity in diabetes and
are usually detected quite late in the course of the disease.
With the easy availability of various blood tests such as
platelet indices (MPV, PDW, and P-LCR), efforts will made
to identify and prove their utility to act as biomarkers for
early detection of diabetic complications. The high HbAlc
level indicates poor glycemic control. Human platelets are
anucleate discoid cells that circulate in the bloodstream and
participate in hemostasis. In response to stimuli generated
by the endothelium of blood vessels, platelets change
shape and adhere to subendothelial surfaces, secret the
contents of intracellular organelles, and aggregate to form
a thrombus [4]. Diabetes Mellitus has been recognized as a
prothrombotic tendency with increased platelet reactivity.
This reactivity has been postulated to play a role in the
microvascular complications of diabetes [1,5-7]. Among
platelet indices mean platelet volume changes in either
platelet stimulation or the rate of platelet production [8-
10]. Higher MPV in diabetic patients indicates larger platelet
size suggesting stimulated thrombopoiesis and augmented
platelet activation [11]. Platelet distribution width (PDW)
is a measure of platelet heterogeneity which in turn may be
due to aging of platelets or heterogenous demarcation of
megakaryocytes. The third platelet index Platelet large cell
(P-LCR) ratio is the measure of larger platelets [6]. People
with diabetes exhibit increased platelet reactivity through
direct effects and by promoting glycation of platelet protein.
Both insulin resistance and insulin deficiency increased
platelet reactivity [1,7]. The increased values of MPV, PDW,
and CRP levels will serve as a confirmatory test in predicting
the risk of developing complications. These platelet indices
are conveniently obtained from an automated hematology
analyzer. It is a simple and cost-effective laboratory test in
the follow-up of DM along with HbAlc and thereby helps
to reduce morbidity and mortality. An early indication of
the presence of one of the complications would go a long
way in reducing morbidity and healthcare costs in patients
with diabetes. Fewer studies have been found about these
newer biomarkers in the literature. Although several
measurements of platelet activity have emerged as potential
contributors to atherothrombosis. Many of them are time-
consuming, expensive, and use a high sample volume.
Alternatively, MPV, PDW, and P-LCR can be easily determined
on routine automated hemograms available at low cost [11].
Patients with larger platelets can early be identified during
routine hematological analysis and timely treatment could
be undertaken. Some studies showed that Mean platelet
volume is increased in diabetes mellitus and had a positive
correlation with HbA1c [1,12,13]. This present study will be
aimed at evaluating the platelet indices along with HbAlc
and CRP in patients with type-2 diabetes for diagnosing
initiation or progression of diabetic complications.
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Materials and Methods

It was a cross-sectional study. This study took place in
BIRDEM General Hospital, Shahbagh, Dhaka, Bangladesh
where patients were enrolled in the study from in and
out-patient departments. The study used the Probability
sampling method. This study included 75 patients with
type 2 DM as the ‘study group’ and 75 non-diabetic patients
from the outpatient department of the hospital as a control
for comparison. Patients with abnormal hematocrit and/
or abnormal platelet numbers were excluded from the
study. Diagnosis of DM was established using the American
Diabetes Association criteria of fasting blood glucose level
of >7mmol/]l and/or 2 hours post-prandial blood glucose of
>11.1 mmol/l on two occasions. Control subjects had a blood
glucose level of <6.1 mmol/l. Venous blood (10.0 ml) was
taken with aseptic precaution. A drop was used for preparing
a blood smear and the remaining samples were collected in
two plastic tubes, one tube containing potassium ethylene
diamine tetra acetate (K2-EDTA). Blood was also collected in
ash tubes for blood sugar and another EDTA tube for HBA1c.
Complete blood count analyses were done in Analyzer XN-
1000 including the platelet indices (MPV, PDW, and P-LCR).
HbA1c was measured using an autoanalyzer which is based
on a specific method. Statistical tests used for handling the
data were unpaired t-tests for mean and comparison of
various platelet indices with biochemical parameters. A
value of P < 0.05 was accepted as level significance (two-
tailed). The statistical software used for the study was SPSS
version 20 IBM.

Results

In this study, 75 Type 2 diabetic cases and 75 controls
with normal blood glucose parameters were included. In the
present study, the age ranged from 41 to 70 years. The mean
age of diabetic patients in our study was 50.5+11.71 years
and that of the control group was 45.53+9.97 years (Table
1). The majority of the patients diagnosed with Type 2 DM
belonged to the 5th decade of life. There was no statistical
difference in age between diabetic subjects and controls
(p=0-082) The number of males in the diabetic group was
52 (69.33%) compared to 61 (81.33%) in the non-diabetic
group & number of females in diabetics was 23 (30.67%)
compared to 14 (18.67%) in nondiabetics. There was a
male predominance in both groups (male/female: 2:1-3 in
controls and 2:1-88 in diabetic patients). The mean duration
of diabetes was 3.6 = 1.7 years. The blood glucose parameters
(FBS, RBS, and HbA1c) were statistically significantly higher
in diabetics compared to non-diabetics (p value<0.001)
(Table 2). The mean MPV in diabetic cases was 11.4 * 1.0
fl compared to 9.0 * 0.6 fl in nondiabetics with a p-value of
0.003. Mean PDW and P-LCR in diabetic patients were 14.1 *
2.4 fl and 32.0 = 8.1 compared to nondiabetics where it was
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10.5+0.7 fland 21.0 * 2.4% respectively (Table 2). However,
no statistical correlation was seen between MPV, PDW, and
P-LCR and the duration of DM in the diabetic group (Table 3).
Diabetic patients were also divided into two groups according
to their HbA1c level. Out of 75 Type 2 DM cases, there were
15 patients (20.0%) in group A (mean HbA1c<6.5%) and 60
patients (80.0%) in group B(mean HbA1c=6.5%) (Table 3).
The mean MPV in group B (11.7 + 1.0 fl) was significantly
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higher in group A (11.1 + 1.2 fl). Significantly higher mean
PDW in group B (14.3 + 2.4 fl) was observed in our study
compared to group A (13.5 * 2.7 fl) (Table 3). Our study also
observed a statistically significant difference between mean
P-LCR in group B (35.6 £ 7.7%) than group A (32.7 + 9.1%).
Duration of diabetes was not statistically significant between
groups A&B (p-value <0.746) (Table 3).

Al ears) Grou;r)l 1021=75) Groupnltl)/(on=75) hvame
41-50 17 26.7 24 36.7
51-60 3530.0 4110.0
60-70 2320.0 1010.0
Mean#SD Range (min to max) 504?)1_1; 671 45433_13697 0.082 ns
Table 1: Distribution of the Study Subjects by Age (N=150).
Figure 1: Distribution of the Study Subjects by Gender (N=150).
Parameters Diabetic cases(n = 75) Non-diabetic control(n = 75) i
Mean * SD Mean * SD
HbA1lc (%) 73+1.1 53+04 0.002¢
FBS (mmol/1) 10.2 £ 2.6 57+0.7 0.001s
RBS (mmol/1) 152+2.1 6.5+ 0.4 0.002°
MPV 11.4+1.0 9.0+£0.6 0.003¢
PDW 14124 10.5+0.7 0.002¢
P-LCR 32.0+8.1 21.0+24 0.002s

Table 2: Comparison of Blood Sugar Level and Platelet Indices among Diabetic Cases and Non-Diabetic Controls.
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Group A Group B t-test

Parameters Hbalc<6.5%(n = 15) Hbalc 26.5%(n = 60)
Mean + SD Mean + SD JREIL
Age 52.1+4.6 53.2+54 0.001¢
MPV 11.1+£1.2 11.7+1.0 0.025¢
PDW 13.5+2.7 143+24 0.032s
P-LCR 32.7+9.1 35.6+7.7 0.023s
HbAlc (%) 10.3+1.0 8.0+0.6 0.004s
FBS (mmol/1) 10.7£0.7 142+ 25 0.003s
RBS (mmol/1) 23.0+24 35.0+8.1 0.002°
Duration of Disease 34+1.6 3.6+1.7 0.643™

Table 3: Comparison of Diabetic Cases in Group A and Group B.

Discussion

Diabetes mellitus is a major global health problem [15].
It is one of the major causes of morbidity and mortality
affecting youth and middle-aged people [14]. The mean age
of onset is 42 years. Deficient insulin action is the cardinal
factor for the development of DM and clearly contributes
to platelet dysfunction [16]. Platelets from patients with
type 2 diabetes mellitus have increased reactivity and
baseline activation which are likely to play a key role in the
development and sustainment of vascular complications
[17]. Higher MPV in diabetic patients indicates larger platelet
size suggesting stimulated thrombopoiesis and augmented
platelet activation [11]. One possible mechanism of increased
MPV in DM is osmotic swelling due to raised blood glucose
and perhaps due to a shorter life span of platelets in diabetic
patients [18,19]. In our study, the MPV was significantly
higher in the diabetic group than the nondiabetic controls
which was similar to the studies done by other researchers.
An earlier study showed lower MPV in diabetic cases
compared to the controls with no statistically significant
difference [20,21]. In addition, another platelet indices PDW
was also significantly higher in diabetic subjects compared
to controls (p< 0.002 respectively). Similar results were
noted in other studies done by Demirtas, et al. [22], Jabeen,
et al. [7], and Dalamaga, et al. [23] with significantly higher
PDW levels among diabetic cases. The P- LCR is relatively
a new platelet volume parameter. It is generated by only a
few machines, with the Sysmex analyzer being one of them.
Our study concluded that P-LCR was significantly higher
(p-value<0.002) in diabetic cases. The study done by Jindal,
et al. [19] and Ashraf, et al. [24] concluded significantly
higher P-LCR in diabetes compared to non-diabetics. In our
study, MPV, PDW, and P-LCR were significantly higher in
diabetics with HbAlc levels <6.5% than in diabetics with
HbA1c levels 26.5%. This is similar to the studies conducted
by Kodiatte, et al. [1], Ozder, et al. [21], Ulutas, et al. [12] and
Demirtas, et al. [22]. There was a higher number of diabetics
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with HbA1lc levels 26.5% which is similar to the observation
in the study done by Kodiatte, et al. [1]. This was due to
poor dietary practices and a lack of knowledge regarding
the diet and exercise regimens that ought to be followed in
diabetic patients. Few studies showed HbAlc and MPV tend
to decrease when glycemic control improves [21]. Therefore,
it may be concluded that glycemic control improves platelet
activity and function and may delay possible diabetic
vascular complications.

Limitations of the Study

Small sample size. Follow-up of the cases was not
possible to find out the prognostic significance of these
findings. Platelet function tests could not be conducted on
the sample to substantiate the findings of this study.

Conclusion

This study showed that increased platelet volume
indices and larger platelets contribute to the prothrombotic
state of diabetes mellitus. Because larger platelets are
hemostatically more active, therefore its presence probably
is arisk factor for developing diabetic vascular complications.
Platelets with larger platelets can be easily identified during
routine hematological analysis as MPV, PDW, and P-LCR are
generated as by-products of the automated blood counts.
Hence, MPV, PDW, and P-LCR would be useful prognostic
markers of vascular complications in diabetes. Thus,
platelet indices MPV, PDW, and P-LCR provide an important,
simple, effortless, and cost-effective tool that can be useful
in predicting an impending thrombotic state and vascular
complications of diabetes.
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