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ABSTRACT

BACKGROUND

Diabetes mellitus is a major global health problem. It is classified as type 1 and type
2 diabetes. The disease and its complications also cause a heavy financial burden on
diabetic patients, their families and the society. Mean platelet volume is a
measurement of the average size of platelets and varies between 7.5 and 10.5 fl. We
wanted to study the correlation of MPV and HbAlc.

METHODS

The present study was conducted in the Department of Pathology, SSMC and SGMH,
Rewa (MP) over a period of 18 months on 210 cases. Glucose was measured by GOD-
POD method, MPV by cell counter and HbAlc by high performance liquid
chromatography (HPLC) method. Unpaired t test is used to find out p value by using
GraphPad software.

RESULTS

A total 210 cases were included. 60 cases were non-diabetic (Control Group) and 150
cases were of DMT2. The DMT2 group was further divided into DMT2 (controlled)
and DMT2 (uncontrolled) on the basis of levels of HbAlc. MPV in DMT2 vs. non-
diabetic was 10.80 + 1.32 fl vs. 10.01 + 1.12 fl respectively. MPV in DMT2
(uncontrolled) vs. DMT2 (controlled) was 11.07 + 1.53 fl vs. 10.39 + 0.75 fl
respectively.

CONCLUSIONS

MPV in DMT2 patients was significantly higher than non-diabetic group. MPV in
uncontrolled diabetic group (HbAlc >7%) was significantly higher than controlled
diabetic group (HbAlc <7%). Hence MPV along with HbA1c can be a useful diagnostic
test as well as prognostic marker of vascular complications in DMT2 patients.
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BACKGROUND

Diabetes mellitus (DM) is a major global health problem.12
Diabetes mellitus is increasingly affecting the population
across the world and is a complex metabolic syndrome
characterized by chronic hyperglycaemia resulting in
complications affecting almost all organs of the body.3 DM is
classified into two types, Type 1 DM which is characterized by
severely reduced insulin levels affecting mostly the young
individuals and Type 2 DM characterized by insulin resistance
which has higher incidence in adults.* Type 2 Diabetes mellitus
(DM) accounts for 80% of all DM.> Diabetes is fast gaining the
status of a potential epidemic in India with 8.7% diabetic
population in the age group of 20 to 70 years. It is predicted
that by 2030, 79.4 million individuals may be afflicted with
diabetes in India.6 Type-2 DM is considered as a lifelong
disease which increases morbidity, mortality and decreases
the quality of life. The disease and its complications also cause
a heavy financial burden on diabetic patients, their families
and society. This is especially true in a developing country like
India. The risk of developing Diabetes mellitus type 2 (DMT2)
increases with age, obesity and lack of physical activity.
Women and individuals with hypertension and dyslipidaemia
represent the majority of these patients. Diabetic patients have
an increased risk of developing micro and macro vascular
diseases, and platelets may be involved as a causative agent
with respect to altered platelet morphology and function.”8
Platelets play a major role in maintaining normal homeostasis.
Increased activation of platelet has been implicated in the
pathogenesis of vascular complication. Platelets are tiny, disc-
shaped, non-nucleated, flattened structures. They are derived
from cytoplasm of megakaryocytes and are well influenced by
the patient’s general health and nutritional status. Around
65% of platelets are smooth; disc shaped inert cells whereas
the remaining 10-35% are less clearly defined cells (spherical
platelets). MPV is a measurement of the average size of platelet
in the blood. Generally, the normal platelet count varies
between 1, 50,000 and 4, 00,000/pl and normal platelet size
varies between 2 to 5 microns. Mean Platelet Volume varies
between 7.5 and 10.5 fl.9 The size of the platelets depends
largely on the density of granules present in them.® The
electron microscopy reveals the presence of glycogen as well
revealed prominent masses in platelets. In fact, the major
source of energy for platelets is usually glucose which is
rapidly taken from plasma.? It is already established that the
value of glycated haemoglobin (HbA1c), as a marker of long-
term gluco-regulation, should be kept below 7% in order to
reduce the risk of micro-vascular and macro vascular
complications in DMT2 patients.l® Many biomarkers of
diabetic thrombocytopathy have been considered for the
implementation in clinical practice. Measurement of most
parameters of platelet activity is time-consuming, expensive,
requires high sample volume and specialty training. On the
other hand, mean platelet volume (MPV) is a simple, quick and
easy-to-measure parameter of platelet size, and consequently,
of its enzymatic activity and prothrombotic potential. It can be
determined by routine automated hemograms at a relatively
low cost.
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METHODS

The present study was a prospective case control
observational study conducted in Department of Pathology,
Shyam Shah Medical College and Sanjay Gandhi Memorial
Hospital Rewa (MP) over a period of 18 months on patients
aged between 30 to 60 years, diagnosed with Type 2 Diabetes
Mellitus and subtyped based on American Diabetic Association
Criteria (2013). Random venous blood sample was taken
under all aseptic precautions. Two ml blood was taken in EDTA
vacutainer and processed for MPV and HbA1c within one hour.
In our study we have taken 210 cases. We use 4PQ/L2 formula
for sample size where P is prevalence; Q is 100- P and L is
allowed error. In our study P is 15, L is 5%. After calculating
with this formula we got sample size of about 204, so we took
210 cases.

Inclusion Criteria

1. Age-30to 60 years.

2. All non-insulin dependent diabetes mellitus patient
attending SSMC Rewa associated SGH and SGMH OPD and
IPD for the treatment.

Exclusion Criteria

Patients suffering from anaemia or any bone marrow
disorders, ischemic heart disease, dyslipidaemia, chronic
systemic inflammatory disorders, patient with renal failure,
patient suffering from thyroid related disorders, pregnant
women, patient on anti-platelet drugs and cancer
chemotherapy were excluded by asking full clinical history of
the patient and clinical examination and other respective
laboratory investigation. The diagnosis of diabetes was
established according to the ADA criteria. (1) Blood glucose
(R) more than 200 mg/dL. (2) Blood glucose (fasting) more
than 126 mg/dL. (3) Blood glucose (postprandial) more than
200 mg/dL. After baseline evaluation of the Diabetes Mellitus
type 2 (DMT2), patients have been subdivided into two groups
according to their HbA1lc levels based on American Diabetic
Association (2013). (a) DMT2 (controlled group) having
HbA1lc equal to or less than 7 percent. (b) DMT2 (uncontrolled
group) having HbAlc more than 7 percent.

MPV was measured using automated blood cell counter
(Mindray BC-5150). HbA1lc was calculated by HPLC (TINA
Quant). Two ml plain blood sample has also been collected for
random, fasting and postprandial blood sugar level estimation
by, Glucose oxidase enzymatic method (Bio Systems BA 400).

Statistical Analysis

Data was entered in Microsoft excel and analysis was done
using SPSS version 22. Unpaired t test is used to find out p
value by using Graph pad software.

RESULTS

In our study we have taken 210 cases out of which 150 cases
were Diabetes Mellitus type 2 (DMT2) cases on the basis of
their blood sugar levels. DMT2 cases were further subdivided
on the basis of their HbA1c levels. Sixty cases having HbAlc
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less than 7 percent were included in DMT2 (controlled group).
Ninety DMT2 cases having HbAlc more than 7 percent were
included into DMT2 (uncontrolled group). Sixty Non-diabetic
cases were also included as Control non-diabetic.

Table No. 1 show Mean platelet volume (MPV) in DMT2
was significantly High, than the Non-diabetic (control group),
i.e.10.80 + 1.32 flvs. 10.01 * 1.12 fl respectively. The p value
was less than 0.0001. Table No. 2 show that Mean platelet
volume (MPV) of DMT2 (uncontrolled group) was significantly
higher than DMT2 (controlled group), i.e. 11.07 + 1.53 f] vs.
10.39 £ 0.75 fl respectively. The p value was 0.0017.

Non-Diabetic <0.05
DMT2 (150) PC
(Control Group) (60) Significant)
MPV (in fl) 10.80 +1.32 f] 10.01 +1.121f1 <0.0001
Table 1. Comparison of MPV in DMT2 and Non-Diabetics
(Control Group)
DMT?2 DMT2 p Value
(Controlled) (60) | (Uncontrolled) (90) | (<0.05 Significant)
MPV 10.39+0.75f 11.07 £ 1.53 fl <0.0017
(in f1)
Table 2. Comparison of MPV in DMTZ2 (Controlled) and
DMT2 (Uncontrolled)
MPV p Value
SL . . <0.05
Authors Year Non-Diabetic DMT2 ( Lo
No. (Control Group) Grou Signi-
P P ficant)
1. | Hekimsoy etal” 2004 9.51+0.86f] 10.62+1.711 0.00
2. Zuberi et al8 2008 8.63 fl 9.34 fl 0.000
3. | Demirtunc etal! | 2009 8.2+0.71 8.7+0.81l 0.002
4. Jindal et al!2 2011 11.42+1.40f1 12.08 + 1.54 fl 0.015
5. | S.Dindar etal!3 2013 10.23+1.02f1 1091 +1.111 0.001
6. [AclanOzder etal!t| 2014 10.04 +1.01 11 10.49 + 0.96 fl 0.000
7. Alhadas et al’5 2016 8.27 +1.244 1] 8.69 + 1.288 fl 0.018
8. Pujari et al’6 2017 8.08 + 0.45 fl 9.09+ 09 fl <0.0001
9. Present study 2019 10.01+1.12f1 10.80 +1.32f1 | <0.0001

Table 3. Comparison of Mean Platelet Volume in Non-Diabetic
(Control Group) and DMT2 Group in Various Studies

MPV p Value
SL DMT2 DMT2 (Un- | (<0.005
No. Authors Year (Controlled | controlled Signi-
Group) Group) ficant)
1. | Demirtuncetalll | 2009 8.4+0.8f] 9.0+ 0.6 ] 0.003
2. Kodiatte et al® 2012 8.2+0.74 1l 8.35+0.7311 0.003
3. S. Dindar et al'3 2013 10.29 £ 0.87 fl 11.53+0.96 fl <0.001
4. | AclanOzder etal'+ | 2014 10.17 +0.83 fl 10.80 + 0.92 fl 0.001
5. Khanna et al'? 2016 8.106+ 0.7 f 9.93 +0.90 fl <0.001
6. Alhadas et al’s 2016 7.90 + 0.790 f 9.83 +0.998 ] <0.001
7. Present study 2019 10.39+0.75fl 11.07 +1.5311 0.0017

Table 4. Comparison of MPV in DMT2 (Controlled) &
DMT2 (Uncontrolled) Groups in Various Studies

DISCUSSION

This study was carried out on 210 case out of which 150 cases
are type 2 diabetes positive and 60 are non-diabetic control
and Diabetic cases are further divided into controlled (n=60)
and uncontrolled group (n=90) by using HbAlc in controlled
and uncontrolled group. We found significant p value on
comparison of mean platelet volume of diabetic and non-
diabetic cases. We also found significant p value on
comparison of mean platelet volume of controlled DMT2 cases
and uncontrolled DMT?2 cases.

Table No. 3 shows comparison of mean platelet volume of
DMT2 and non-diabetic control group with significant p value
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in various studies. It was well correlated with the studies done
by Hekimsoy et al,” Jindal et al'2 and various authors with
significant p value shown in table no 3. Table No.4 shows
comparison of mean platelet volume (MPV) of controlled
DMT2 and uncontrolled DMT2 group with significant p value
in various studies. Same observations are found in studies
done by Demirtunc et al,!* S. Dindar et al,13 Aclan Ozder et al14
and other studies given in table no 4. Study done by Kodiatte
et al3 taken Uncontrolled DMT2 groups and controlled DMT2
groups according to the HbA1c level as more than 6.5 percent
and less than 6.5 percent respectively which is different from
our study.

CONCLUSIONS

Mean platelet volume in diabetic mellitus type 2 patients was
significantly higher than non-diabetic group. We also found
that the mean platelet volume in uncontrolled diabetic group
(HbAlc more than 7 percent) was significantly higher than
controlled diabetic group (HbAlc less than 7 percent). Hence
MPV along with HbA1c can be a useful diagnostic test as well
as prognostic marker of vascular complications in DMT2
patients. MPV is an important parameter of routine
haemogram, which is simple, inexpensive and less time
consuming. So, it can also be useful in the early detection of
vascular complication in DMT2 patients. We hope and
recommend that this study will help in more effective
management of vascular complications in DMT2 patients, as
well as improve the present scenario.
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