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Abstract

Background: Diabetes is a global pandemic. Mean platelet volume (MPV) is an
indicator of increased platelet activity, which is considered to play a role in the
development of vascular complications in diabetes. Platelet volume is strongly and
independently related with glycaemic control in Type 2 diabetes (T2D).

Aim: To study the MPV in patients with T2D, and its correlation with HbA1c, duration
of T2D, and microvascular complications.

Methodology: This was a cross-sectional, observational study conducted at the
Department of Medicine, Gandhi Medical College, Bhopal, India, during a period

of 18 months on 300 patients with T2D. Blood glucose, HbAlc, MPV, fundoscopy,
and 24-hour urine protein were done. Data were represented as mean+/-standard
deviation and statistical analysis was done using SPSS software (IBM, Armonk, New
York, USA).

Results: The mean age of patients was 56.64+8.69 years, with 52% of the patients
being females. Of these patients, 18.3% had HbAl1c between 6.5-8.0%, 51.7%
between 8.1-10.0% and the rest above 10.0%. A total of 51% of the patients had
diabetes for 6—10 years of duration and 30% for more than 10 years. Patients with
higher HbA1c level and prolonged duration of diabetes had higher MPV (p<0.001).
Patients with advanced diabetic retinopathy changes and nephropathy also had
higher MPV (p<0.05).

Conclusion: Measurement of MPV in patients with T2D can be a useful and easily
available prognostic marker, and hence assist clinicians to anticipate the occurrence
of microvascular complications associated with the disease, especially in resource-
poor settings, and reduce the burden of cost for the patient.
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Key Points

1. Mean platelet volume (MPV) in Type 2 diabetes (T2D) is an indicator of poor glycaemic control.
MPV is available as a part of the complete blood count report and, therefore, can be used to help
indicate the occurrence of diabetes-related complications, which is especially useful in resource-

limited settings.

2. This cross-sectional, observational study evaluated MPV as an indicator of glycaemic control in
patients with T2D. The findings revealed a positive correlation between MPV and HbAl1c, and MPV and
microvascular complications, including diabetic nephropathy and retinopathy.

3. MPV is an accessible biomarker that can be used in clinical practice to assess glycaemic control in
patients with T2D, help clinicians predict morbidity and mortality, and allow for earlier interventions to
reduce the risk of developing associated microvascular complications.

INTRODUCTION

Diabetes is emerging as an epidemic worldwide
and is a global public health problem. The
International Diabetes Federation (IDF) has
predicted that 463 million individuals had
diabetes in the year 2019, and this figure is
projected to increase to 578 million by the year
2030, and 700 million by the year 2045." Diabetes
affects 77 million adults in India, making it the
country with the second highest prevalence of
the disease worldwide. Prevalence of diabetes
is highest among adults between the ages of
50-70 years old, compared with all other age
categories. With an estimated 1 million fatalities
a year attributed to diabetes and its associated
complications, India was the country that had
the greatest impact on the overall diabetes
mortality rate.!

Type 2 diabetes (T2D) is the most prevalent form
of the disease, accounting for approximately
90% of diabetes cases globally. Hyperglycaemia
defines T2D, which is characterised by insulin
resistance. Whenever a person has insulin
resistance, the hormone is rendered ineffective,
which, in due time, causes an increase in insulin
production. Because the pancreatic B-cells are not
able to keep up with the demand for insulin over
time, an inadequate amount of insulin production
might develop. Most people who develop T2D
are adults in their later years; however, the
disease is becoming more prevalent in children
and younger adults as a result of rising rates of
obesity, physical inactivity, and improper diet.?
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Patients with diabetes have been found to

have altered platelet morphology and function,
and the mean platelet volume (MPV) has been
found to be significantly higher in patients with
diabetes compared with the normal population.#
Individuals with uncontrolled hyperglycaemia and
longer duration of diabetes are more prone to
develop diabetic microvascular problems.®

Diabetes is associated with an increased risk of
microvascular complications, and the increase

in platelet size may be one component that
contributes to this increased risk. As a result,
MPV has the potential to serve as a valuable
predictor of vascular problems in diabetes. It

is believed that osmotic swelling as a result of
hyperglycaemia is the cause of greater MPV in
people with diabetes, despite the fact that the
underlying mechanism responsible for this is not
yet fully known.® Alternately, a larger platelet size
could indicate the existence of a high platelet
turnover rate as well as younger platelets, which
will reflect as higher MPV.” The link between MPV
and diabetes was clearest in those individuals
who had the least control of their glucose levels.®
As a result, the purpose of the current study was
to investigate the impact of HbA1c on platelet
activity as measured by MPV, as well as the
correlation of MPV with glucose control, duration
of diabetes, and microvascular complications.

METHODOLOGY

The present study was conducted as a cross-
sectional, observational study in the Department
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of Medicine, Gandhi Medical College and
associated Hamidia Hospital, Bhopal, India,
during the study period of 18 months (from
January 2021-June 2022). All the patients
diagnosed as per American Diabetes Association
(ADA) criteria, over 18 years, with HbA1c >6.5%,
fasting plasma glucose >126 mg/dL, post-2 hour
blood glucose (after 75 g glucose) >200 mg/dL,
and random blood glucose >200 mg/dL were
included. Individuals with abnormal platelet count
<1.5 lacs/uL or >4 lacs/uL; with known bleeding/
clotting disorders; taking drugs affecting platelet
function like antiplatelet drugs, statins, anti-
coagulants, etc.; with chronic liver disease; any
malignancy; and pregnant females were excluded
from the study.

The study was initiated after obtaining ethical
clearance from the Institute’s ethical committee.
A total of 300 cases were enrolled. All the
patients were then subjected to detailed history
and clinical examination. Plasma glucose levels
were calculated using glucose oxidase method,
and HbA1c using high performance liquid
chromatography. MPV was measured using
automated haematology blood counter from
Mindray (Mindray Global, Shenzhen, China).
Based on the HbA'c levels, patients were
categorised in three groups: 6.5-8.0%, 8.1-10.0%,
and >10.0%. Fundoscopy was done to look

for retinopathy. Apart from this, urine routine
microscopy and 24-hour urine protein was also
done to look for nephropathy.

STATISTICAL ANALYSIS

Data was recorded in Microsoft Excel (Microsoft,
Redmond, Washington, USA) and statistical
analysis was performed by the SPSS program
for Windows, version 25 (IBM, Armonk, New
York, USA). Continuous variables were presented
as mean+standard deviation, and categorical
variables were presented as absolute numbers
and percentage. Categorical variables were
analysed using either the x? test or Fisher’s
exact test. Continuous variables were assessed
using analysis of variance or independent
sample t-test. Pearson correlation (r) was
performed to establish the correlation between
different parameters. P<0.05 was considered
statistically significant.
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RESULTS

The study was conducted on a total of 300
patients with T2D with a mean age of
56.6+8.6 years.

The majority of patients with T2D belonged to
age group 51-60 years (47%), followed by 61-70
years (22.7%). Approximately 52% were females
and 50.3% of the participants had hypertension.
The majority (68%) of the participants had BMI
between 18.5-24.9 kg/m? and mean BMI was
21.79 kg/m?2. The majority of the patients with
T2D had HbA1c between 8.1-10.0% (51.7%)

and 30.0% of the patients had HbA1c above
10.0% (Table 1).

On comparing the MPV level with the glycaemic
control, it was revealed that those with higher
HbA1c level had higher MPV (p<0.001).
Similarly, MPV was significantly higher in
patients with prolonged duration of diabetes
(p<0.050; Table 2).

On comparing diabetes duration among HbAlc
category for MPV, it was observed that patients
with diabetes duration between 1-5 years, and
HbA1c level >10 had higher MPV than the lower
HbA1c values. A similar trend was observed for
6-10 and >10 years of diabetes duration where
MPV increased with increasing HbA1c level
(p<0.05). However, there was no significant
difference in MPV in different duration of
diabetes with similar HbA1lc.

In the authors’ study, patients with advanced
diabetic retinopathy and with significant
proteinuria (nephropathy) had higher MPV
than those with early diabetic changes and
those with <150 mg/dL proteinuria

(p<0.05; Table 3).

Pearson correlation revealed a significant
positive correlation of fasting blood sugar
(r=0.804), postprandial blood sugar (r=0.745),
random blood sugar (r=0.799), HbA1c (r=0.860),
duration of diabetes (r=0.174), proteinuria
(r=0.651), and abnormal fundus findings
(r=0.335) with MPV (p<0.05).
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Table 1: Distribution of cases according to baseline variables.

Baseline variables Category Frequency (n=300) %
Age (years) <40 6 2.0
41-50 67 22.3
51-60 141 47.0
61-70 68 22.7
>70 18 6.0
Sex Female 156 52.0
Male 144 48.0
BMI (kg/m?) <18.5 39 13.0
18.5-24.9 204 68.0
25.0-29.9 57 19.0
>30.0 0 0.0
Hypertension Yes 151 50.3
No 149 49.6
HbATc (%) 6.5-8.0 55 18.3
8.1-10.0 155 51.7
>10.0 90 30.0
DISCUSSION while the level in the non-diabetic group

MPV is an efficient, easily available, and
cost-effective marker, which can be used in
monitoring glycaemic status in patients with T2D.

This was an observational study on 300 patients
with diabetes with mean age of 56.64+8.69
years. The majority of individuals in this study
who had T2D had HbA1c that ranged between
8.1-10.0% (51.7%). When the MPV level was
compared with the glycaemic control, it was
discovered that those with a higher HbA1c level
had a greater MPV (p<0.001). This provides
evidence that an increasing MPV can be a sign of
poor glycaemic control.

Swaminathan et al.® also discovered that the
difference between the MPV in patients with
diabetes and without diabetes was statistically
significant. In patients with diabetes, the MPV
was found to be 10.200+0.770, whereas in those
without diabetes, the MPV was 9.816+0.400.
According to Kodiatte et al.,'® the mean HbA1c
level in the diabetes group was 9.130+2.530%,

was 5.950%0.723% (p<0.001). MPV was
significantly greater in the patients with diabetes
(8.290£0.735 fL) compared with the non-diabetic
group (7.470%0.726 fL), which was statistically
significant (p<0.001).

Saluja et al." reported that among the subjects
with diabetes, a positive statistical Pearson
correlation was seen between MPV and HbA1c
levels and fasting blood sugar levels."

In the current study, increased duration of
diabetes also correlated with increasing MPV.
Also in the same group of duration MPV showed
a positive correlation with increasing HbAc.

For duration of 1-5 years, 6-10 years, and >10
years, the MPV increased with increasing HbA1c
levels. Patients with durations ranging from 1-5
years, 6-10 years, and >10 years had respective
MPV values of 10.503+1.040, 10.790+0.934, and
10.979+£1.428. It can be seen here that there

is a statistically significant upward trend in the
proportion of MPV with increasing duration of
diabetes. Platelet parameters between people
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Variables MPV p
Mean SD
HbAlc (%) 6.5-8.0 9.513 0.422 0.001
8.1-10.0 10.353 0.486
>10.0 11.950 0.660
Duration of diabetes | 1-5 10.503 1.040 0.005
(years)
6-10 10.790 0.934
>10 10.979 1.428
Microvascular complications MPV p
Mean SD
Fundus Advanced 11148 1.215 0.001
diabetic changes
(proliferative)
Early diabetic 10.934 0.999
changes (pre-
proliferative)
Normal 10.262 0.858
Proteinuria Absent 10.088 0.491 0.001
Present (>150 mg/ | 10.096 0.643
dL)
Traces (<150 mg/dL) | 11.671 0.829

HbA1c: haemoglobin Alc; MPV: mean platelet volume; SD: standard deviation.

Table 3: Comparing diabetes duration among HbA1c category for mean platelet volume.
Diabetes HbA1c groups p
duration

6.5-8.0% 8.1-10.0% >10.0%
Mean SD Mean SD Mean SD
1-5 years 9.497 0.4382 10.320 0.3760 12157 0.7709 0.005
(n=144)
6-10 years |9.750 0.2710 10.444 0.5132 11.860 0.6224
(n=137)
>10 years 9.050 0.1225 9.000 0.3464 11.780 0.2741
(n=19)

HbA1c: haemoglobin Alc; MPV: mean platelet volume; SD: standard deviation.
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with diabetes with diabetic duration <10 years
and those with diabetic duration >10 years
showed that MPV was significantly increased in
people with diabetes with duration of disease
>10 years, as reported by Swaminathan et al.® in
their study. However, in the study by Kodiatte et
al.,'” they came to the conclusion that there was
no correlation between MPV and the length of
diabetes, or the existence of complications.

It was stated by Saluja et al.'" that the mean
HbA1c in patients who had diabetes for more
than 5 years was 8.62+0.96, while among
patients who had diabetes for less than 5

years it was 8.51£1.09 (p=0.49). According

to the findings of Saluja et al.,”" there is not a
statistically significant link between MPV and
the length of diabetes (p=0.50).

In the current study, an independent association
between the risk of microvascular problems and
the MPV was found in patients with T2D. When
the MPV level was compared with the presence
of proteinuria (which is suggestive of diabetic
nephropathy), it was found that those with the
presence of proteinuria had a higher MPV than
those without proteinuria. On the other hand,
the MPV was significantly higher in the group
that contained less than 150 mg/dL of protein
(MPV: 11.670), in contrast to the group that had
more than 150 mg/dL of protein (MPV: 10.096),
which suggested that MPV did not increase with
increase in proteinuria.

In the current study, the MPV was found

to be significantly higher in the group that

had advanced diabetic retinopathy (11.148),
compared with the group that had early
diabetic changes (10.934). This difference was

statistically significant (p<0.001), which also
suggested a positive correlation between MPV
and diabetic retinopathy. Saluja et al." reported
that the MPV in subjects with complications
(13.12%1.40 fL) was higher than the MPV in
subjects without complications (12.80+1.21 fL),
despite the fact that an independent

student t-test did not show any statistical
significance (p=0.13).

CONCLUSION

Patients with diabetes who have higher HbAlc
have higher values of MPV compared with
those who have lower HbA1c, which is a marker
for diabetes control. Also, MPV correlates
positively with duration of diabetes and with
presence of microvascular complications in

the authors’ study. Hence, the measurement

of MPV in patients with T2D can be a good
marker of control of diabetes and of probability
of microvascular complications. Therefore, it
can assist clinicians to anticipate morbidity and
mortality associated with the disease. As MPV is
widely available as a part of the complete blood
count report, it can be easily used, especially in
resource-limited settings.

LIMITATION

Absence of a healthy control group is a limitation
of the study. Macrovascular complications

were not taken into consideration as most
patients with cardiovascular diseases were on
antiplatelets, which would alter the MPV values
and hence they were excluded from the study.

90

References

Aschner P. New IDF clinical
practice recommendations for
managing type 2 diabetes in
primary care. Diabetes Res Clin
Pract. 2017;132:169-70.

Nathan DM et al. Medical
management of hyperglycemia

in type 2 diabetes: a consensus
algorithm for the initiation

and adjustment of therapy: a
consensus statement of the
American Diabetes Association
and the European Association for
the Study of Diabetes. Diabetes
Care. 2009;32(1):193-203.

Papanas N et al. Mean platelet
volume in patients with type

2 diabetes mellitus. Platelets.
2004;15(8):475-8.

Hekimsoy Z et al. Mean platelet
volume in type 2 diabetic patients.
J Diabetes Complications.
2004;18(3):173-6.

Shera AS. Prevalence of chronic
complications and associated
factors in type 2 diabetes. J Pak
Med Assoc. 2004;54(1):54-9.

Martyn CN et al. Effects of sorbinil
treatment on erythrocytes and

platelets of persons with diabetes.

Diabetes Care. 1986;9(1):36-9.

Guthikonda S et al. Role of
reticulated platelets and platelet
size heterogeneity on platelet
activity after dual antiplatelet
therapy with aspirin and
clopidogrel in patients with stable
coronary artery disease. J Am Coll
of Cardiol. 2008;52(9):743-9.

Shah B et al. The relationship
between diabetes, metabolic
syndrome, and platelet activity
as measured by mean platelet
volume: the National Health And
Nutrition Examination Survey,
1999-2004. Diabetes Care.
2012;35(5):1074-8.

Swaminathan A et al. Evaluation

Diabetes « November 2023 . Creative Commons Attribution-Non Commercial 4.0 EMJ


http://emjreviews.com
https://creativecommons.org/
https://creativecommons.org

Article

of mean platelet volume and other 10. Kodiatte TA et al. Mean platelet glycemic status (HbA1c) on platelet
platelet parameters in subjects volume in type 2 diabetes mellitus. activity measured by mean platelet
with type-2 diabetes mellitus. J Lab Physicians. 2012;4(1):5-9. volume & vascular complications in
Natl J PHysiol Pharm Pharmacol. ) diabetics. J Assoc Physicians India.
2017:7(1):51-4. 11.  Saluja M et al. Study of Impact of 2019:67(4):26-9.

FOR REPRINT QUERIES PLEASE CONTACT: INFO@EMJREVIEWS.COM

EMJ Creative Commons Attribution-Non Commercial 4.0 « November 2023 . Diabetes 91


http://emjreviews.com
https://creativecommons.org/
https://creativecommons.org
mailto:Info%40emjreviews.com?subject=

