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Abstract

Background:To investigate MPV in individuals with type 2 diabetes and to determine
whether there is a correlation between MPV and the level of diabetic control measured by
HbAlc.

Material and Methods:From December 2015 to September 2016 the case control research
was carried out at General Medicine, Balaji Medical College, Chennai, India. As subjects, 60
Type 2 Diabetes Mellitus sufferers visiting Medicine OPD including those hospitalised to the
hospital with at least six months of duration of illness were selected. A sample of 40 healthy
controls with similar ages and sexes was taken.

Results:FBS levels were 1.31 times higher in uncontrolled diabetes vs. controlled diabetes,
1.32 times higher in diabetes vs. non-diabetics, and 1.73 times higher in uncontrolled diabetes
vs. non-diabetics. Uncontrolled diabetes patients had 1.29 times higher PPBS levels than
those with controlled diabetes, 1.52 times higher than non-diabetics, and 1.96 times higher
than non-diabetics. Uncontrolled diabetes had a 1.12-fold greater platelet count than
controlled diabetes, 1.58-fold higher than non-diabetics, and 1.68-fold higher than non-
diabetics. MPYV levels correlated at 5% with FBS, PPBs, and HbAlc.

Conclusion:FBS levels of treated and uncontrolled diabetics were greater than non-diabetics.
Patients with managed and uncontrolled diabetes had greater PPBS levels than non-diabetics.
Managed and uncontrolled diabetes patients had greater platelet counts than non-diabetics.
Patients with treated and uncontrolled diabetes had larger mean platelet volume than non-
diabetics. MPV levels correlated at 5% with FBS, PPBs, and HbAlc.
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Introduction

To wunderstand vascular disease in diabetes, you must understand platelets' role in
haemostasis. MPV possesses hemostatic properties. Large platelets can perform haemostatic,
vasomotor, and pro-inflammatory tasks more efficiently than tiny platelets because they are
more reactive, have more granules, release more serotonin and -thromboglobulin, and
aggregate more easily. Higher MPV is linked to ADP and collagen-induced in vitro
aggregation.“'3] Increased platelet volume is linked to acute cerebral ischemia, TIA, AMI,
and chronic vascular disease. Myocardial infarction and stroke survivors do worse with a
high MPV. Platelets aid in the production of thrombi or apposition after plaque rupture,
which contributes to atherosclerosis. Smokers and hypercholesterolemic individuals have
larger platelets, according to research. Mean Platelet Volume (MPV), Platelet Distribution
Width (PDW), and Platelet Large Cell Ratio help us understand platelet function and
morphology (P- LCR).1*®!
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MPV and PDW are easy-to-measure platelet indicators that rise after activation. Platelets
expand when activated. Pseudopodies grow and change shape into spheres. PDW is 8-12 fL
compared to MPV. The "P-LCR" ranges from 15 to 35% for large platelets with a volume of
12 fL. Reduced insulin production and tissue insulin resistance characterise type 2 diabetes.
Diabetes patients have multifactorial platelet hyperactivity and higher baseline activation due
to hyperglycemia, hyperlipidemia, insulin resistance, and inflammatory and oxidative state.
Increased platelet activity caused by inappropriate insulin action reveals vascular problems.
Diabetic patients have higher MPV levels and micro vascular problems such retinopathy and
micro albuminuria.®*!

Hyperglycemia increases platelet reactivity both directly and via glycating platelet proteins.
Platelets from type 2 diabetics agglomerate faster and adhere to vascular endothelium.
Platelet activity is limited by prostacyclin and nitric oxide produced by vascular endothelium.
Diabetes causes increased thromboxane and/or prostacyclin production and hyperreactivity.
Insulin reduces platelet activity. Platelet sensitization increases PGI2 and NO production.
Diabetes causes disorganised platelets due to lack of insulin action, which promotes
macrovascular and microvascular events.[S'IO]Papanas, Hekimsoy, and Zuberi discovered an
increase in MPV. Diabetes increases MPV in all studies. Ate O et al. found comparable
outcomes in diabetic patients. We coupled diabetes control (as measured by HbAlc) with
MPYV because few studies in this region of the country employ both.

Material and Methods

The research took place from December 2015 to September 2016 at General Medicine, Balaji
Medical College, Chennai, India. 60 Type 2 Diabetes Mellitus patients with at least 6 months
of illness were studied. 40 healthy age- and-sex-matched controls were used. All subjects
gave written, informed consent. Before conducting the study, ethical approval was obtained.

Inclusion criteria

1. Either gender,

2. Over 30 yr age

3. Type 2 Diabetes Mellitus patients diagnosed using ADA 2013 criteria:

Exclusion criteria: Subjects with these conditions

1. Antiplatelet drug users

2. ITP

3. Septicaemia

4. Pregnancy

5. Other life-threatening conditions

6. ESRD

7. Cirrhosis

8. Fulminant hepatic failure

9. Men with Hb less than 11gm% and women with Hb less than 10gm% because nutritional
anaemia might produce reactive thrombocytosis and elevated MPV.

Methodology

Sample Analysis on admission, blood was drawn into dipotassium EDTA tubes to prevent
clotting and bubble formation. The sample will be passed through a Sysmex XT-2000
automatic cell counter two hours after venipuncture. The glucose oxidase in an autoanalyzer
(Hitachi 902) was used to calculate FBS and PPBS, while ion exchange chromatography was
used to calculate HbAlc.
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Patients' complete medical histories were taken, including but not limited to: age, sex,
smoking, alcohol use, diabetes duration, treatment, family history of diabetes, and numbness,
weakness in limbs suggestive of peripheral neuropathy. Patients' vitals were taken, including
their height, weight, body mass index, and waist-to-hip ratio, and they were all given a
thorough physical and systemic examination.

Participants were subjected to a series of tests in a laboratory. Hemoglobin, complete blood
count, differential, platelet, and erythrocyte sedimentation rates, Measures of Platelet Volume
(MPV and PDW) (PDW), Urea and Creatinine. Combine PPBS with a fasting regimen,
HbAlc. HDL, LDL, VLDL lipids and triglycerides [10,11].

Statistical tests were used for both descriptive analysis and comparison of the data. analysis
using unpaired and paired t tests performed, while categorical data analysis by using Chi-
Square and Fisher Exact tests. Correlation determined using both analysis of variance and
pearson's correlation. P< 0.05 was the threshold for significance. Epilnfo (version 7.1.0.6;
CDC, USA) and Excel 2010 were used to examine the data.

RESULTS
Table 1: HbA1c Distribution - Groups
Groups A group B group Control
Description Diabetics with HBAIc | Diabeticswith HBAlc > 7% | Non-Diabetics
<7%
Number 24 36 40
Mean 6.48 10.03 5.82
SD 0.34 2.96 0.74
Group Intervention
Group A Diabetes under control
Group B Uncontrolled Diabetes
Control Group Non-Diabetic
Table 2: Age - Groups
Age -Groups Group | Group | Control | Group Group Control
A B A (%) B (%) (%)

31-40years 5 7 2 20.83 19.44 5.00
41-50years 5 11 17 20.83 30.56 42.50
51-60years 10 10 18 41.67 27.78 45.00
61-70years 4 8 3 16.67 22.22 7.50
Total 24 36 40 100 100 100
Table 3: Distribution of Age
Distribution of Age Group A Group B Control
Mean 50.92 50.50 50.85
SD 9.91 11.18 6.06
P Value andUnpaired t Test | Group A Vs Group B 0.8830

Group A Vs Control 0.9734

Group B Vs Control 0.8639

Patients in Group A had a mean age of 50.92 (n=10, 41.67%). The mean age of the
participants in Group B was 50, and the majority were between the ages of 41 and 50
(30.56%). The average age of patients in the Control Group was 50.85. There were 18 of
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them, or 45% of the total. No statistically significant difference in age in the study groups by
an unpaired t test (p > 0.05).

All 12 patients in Group A were of even sexes. There were more women (55.56%) than men
(44.44%) in Group B. There were more women than men in the Control Group (n=22 vs.
n=18, or 55% female to 45% male). Chi-square analysis shows no significant correlation
between the gender in the research groups. [Table 4]

Table 4: Gender Status

Gender GroupA GroupB Control GroupA GroupB Control(%)

Status (%) (%)

Male 12 16 18 50.00 44.44 45.00

Female 12 20 22 50.00 55.56 55.00

Total 24 36 40 100 100 100

P Value Chi Squared Test 0.9021

Table 5: FBS — Groups

FBS -Groups Group | Group Control Group Group Control
A B A (%) B (%) (%)

< 100mg/dL 8 1 35 33.33 2.78 87.50

101 -150mg/dL 13 17 5 54.17 47.22 12.50

151-200mg/dL 3 15 0 12.50 41.67 0.00

> 200mg/dL 0 3 0 0.00 8.33 0.00

Total 24 36 40 100 100 100

Table 6: Distribution of FBS

FBS Distribution Group A Group B Control

Mean 118.38 154.75 89.48

SD 24.08 34.99 9.70

P Value Unpaired t Test Group A Vs Group B <0.0001
Group A Vs Control <0.0001
Group B Vs Control <0.0001

Mean FBS levels in group A were 118.38 mg/dL (range: 101-150 mg/dL), with 13 out of 18
patients (54.17%) falling into this range. The median FBS level in group B was 154.75
mg/dL, with the vast majority of patients (n=17, 47.22%) falling in the range of 101-150
mg/dL. FBS levels in the control group averaged 89.48 mg/dL (n=35, 87.50%).

Table 7: Group- PPBS

PPBS - Groups GroupA | GroupB | Control | GroupA | GroupB | Control(%)
(%) (%)

< 150 mg/dl 14 5 40 58.33 13.89 100.00
151-200 mg/dl 4 14 0 16.67 38.89 0.00
201-250 mg/dl 4 9 0 16.67 25.00 0.00
251-300 mg/dl 2 4 0 8.33 11.11 0.00

> 300 mg/dl 0 4 0 0.00 11.11 0.00

Total 24 36 40 100 100 100

2132




Table 8: Distribution of PPBS

Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833

VOL13, ISSUE 08, 2022

Distribution of PPBS Group A Group B Control

Mean 165.71 213.39 109.00

SD 49.24 59.42 10.79

P Value Unpaired t Test Group A Vs Group B 0.0019
Group A Vs Control <0.0001
Group B Vs Control <0.0001

The average PPBS level for patients in group A was 165.71 mg/dl (n=14, 58.33%). Patients
in group B (n=14, 38.89%) had a mean PPBS level of 213.39 mg/dl, with the majority having
a level between 151 and 200. The majority of patients (n=40, 100%) in the control group had
PPBS levels greater than 150 mg/dl (mean: 109 mg/dl).

Table 9: Groups- Platelet count

Platelet Count - Group Group Control | Group Group Control
Groups A B A (%) B (%) (%)
<250(X 10/L) 8 4 27 33.33 11.11 67.50
251-300(X 10 /L) 12 21 13 50.00 58.33 32.50
301-350(X 10 /L) 4 11 0 16.67 30.56 0.00
Total 24 36 40 100 100 100
Table 10: Distribution of Platelet count
Distribution of Platelet count | Group A Group B Control
Mean 267.20 284.00 243.03
SD 23.72 27.87 21.11
P ValueUnpaired t Test Group A Vs Group B 0.0185

Group A Vs Control 0.0001

Group B Vs Control <0.0001

With a mean platelet count of 267.20 X 10 /L, and a range of 251 to 300 X 10 /L (n=12,
50%), the majority of patients in group A fell within the middle range. Among group B, the
median platelet count was 284 (range: 251-300 X 10 /L), and the majority of patients (n=21,
58.33%) had a platelet count between 251 and 300. The majority of patients in the control
group (n=27, 67.50%) had platelet counts of 250 X 10 /L or higher. The correlation between
study groups and platelet count is statistically significant (p <0.05), as determined by an
unpaired t test comparing groups A and B, as well as groups A and the control group.

Table 11: Groups - MPV

Groups -MPV | Group | Group B | Control Group A | Group B | Control
A (%) (%) (%)

<8.00 fL 3 0 18 12.50 0.00 45.00

8.01-10.00 fL. | 15 9 22 62.50 25.00 55.00

10.01-12.00 fL. | 6 24 0 25.00 66.67 0.00

> 12 fL 0 3 0 0.00 8.33 0.00

Total 24 36 40 100 100 100
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Table 12: Distribution of MPV
Distribution of MPV Group A Group B Control
Mean 9.55 10.65 7.98
SD 0.99 0.88 0.41
P ValueUnpaired t Test Group A Vs Group B <0.0001
Group A Vs Control <0.0001
Group B Vs Control <0.0001

The average MPV for group A patients was 9.55 fL, with the range being 8.01 fL to 10.00 fL
(62.5%). Patients in group B had a median MPV of 10.65 fL (range: 10.01-12.00 fL; n=24;
66.67%). Most patients (n=22, 55%) in the control group had an MPV of 8.01 fL to 10.00 fL.
(mean: 7.98 fL).

Table 13: FBS Vs MPV
Pearson’s “r’Correlation | Multiple R R Square P Value
FBS Vs MPV 0.561742 0.315554 <0.0001

When we compared the FBS levels of our study group to the MPV levels, we found a positive
correlation (pearson's coefficient = 0.5617, p <0.0001).

Table 14: PPBS Vs MPV
Pearson’s “r” Correlation Multiple R R Square P Value
PPBS Vs MPV 0.522518 0.273025 <0.0001

Our research found a positive Pearson's coefficient of 0.5225 between PPBS and MPV, with
a significance level of p <0.0001.

Table 15: HBAlc Vs MPV
Pearson’s “r” Correlation Multiple R R Square | P Value
HBAlc Vs MPV 0.64108 0.494552 | <0.0001

With a pearson's coefficient of 0.6410, the degree of correlation between HBA1lc and MPV in
our study participants was statistically significant (p <0.0001).

DISCUSSION

According to the findings of our research, we discovered that the FBS was significantly
higher in group B in comparison to group A, with a mean difference of 36.38 mg/dl. On the
other hand, the FBS was found to be higher in group A in comparison to the control group,
with a mean difference of 28.90 mg/dl; however, it was found to be significantly higher in
group B in comparison to the control group, with a mean difference of 65.28 mg/dl (42
percent). The results of an unpaired t-test indicated that there were significant differences
between the groups. (p <0.0001).1''""!

According to the findings of our research, the participants in Group B had PPBS levels that
were 49 percent higher than those of the control group, while the participants in Group A had
PPBS levels that were 34 percent higher than those of the control group, and the participants
in Group B had PPBS levels that were 22 percent higher than those of the control group. The
results of a statistical test called an unpaired t-test indicated that differences were statistically
significant at the levels of p=0.0019, <0.0001, and <0.0001 correspondingly.[ls‘ls]
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Platelet counts per litre in group B were found to have increased by 6% when compared to
group A's results. The difference in platelet counts between groups A and C was 24.18 (X 10
/L), which translates to group A having a count that was 9 percentage points higher. The
platelet counts of Group B were 40.98 (X 10 /L) higher than the platelet counts of the control
group, which means that Group B had 14% more platelets. After doing a three-way unpaired
mest, the following p-values were found to be significant: 0.0185, <0.0001, and <0.0001.1%
When we compared groups A and B, we discovered that the platelet count in group B was
significantly higher than that of group A by 16.80 (X 10 /L), which is a difference of 6%. On
the other hand, the platelet count in group A was significantly higher than that of the control
group by 24.18 (X 10 /L), which is a difference of 9%, and the platelet count in group B was
significantly higher than that of the control group by 40.98 (X 10 / After maintaining a
consistent level of mean platelet volume across all of the research groups, there was a 16%
rise in group B's platelet count when compared to group C's results. The possibility of
something happening is extremely low given that the unpaired t-p value test's result was less
than <0.0001, as expected.[17'19]

According to the correlation study, MPV concentrations had a high link with both fasting
blood sugar and postprandial blood sugar levels. They also had a substantial association with
haemoglobin Alc levels. Although there is a linear association between an increase in FBS
and an increase in MPV level 56% of the time, this variation is only managed effectively
32% of the time. This is despite the fact that this relationship holds true 56% of the time. The
linear increase in MPV level measurement that occurs in proportion to an increase in PPBS is
only corr[clagc%]y managed 27% of the time, despite the fact that this volatility is right 52% of
the time." ™

CONCLUSION

In this study, both well-controlled and poorly-controlled diabetics had significantly higher
fasting blood sugar levels compared to healthy controls. In contrast to people whose diabetes
was under control, uncontrolled diabetic patients had far higher FBS levels. Uncontrolled
diabetes was associated with 1.31 times higher FBS levels than controlled diabetes, 1.32
times higher FBS levels than diabetics, and 1.73 times higher FBS levels than non-diabetics.
Patients with both well-controlled and poorly-controlled diabetes exhibited substantially
higher PPBS levels than healthy controls. Patients whose diabetes was not under control had
much higher FBS levels. When comparing those with controlled and uncontrolled diabetes, as
well as those with diabetes and those without diabetes, the PPBS levels were 1.29, 1.52, and
1.96 times higher, respectively. Both well-controlled and poorly-controlled diabetics
exhibited greater platelet counts than non-diabetic patients. Platelet counts are higher in
patients whose diabetes is not under control. This means that the number of platelets in the
blood of those with uncontrolled diabetes was 1.06 times higher than in those with controlled
diabetes, 1.10 times higher than in non-diabetics, and 1.17 times higher than in non-diabetics.
Subjects with both controlled and uncontrolled diabetes exhibited significantly larger mean
platelet volume compared to non-diabetic patients. Patients whose diabetes is not under
control have a significantly increased platelet count. That is to say, people with uncontrolled
diabetes had 1.12 times more platelets than those with controlled diabetes, 1.58 times more
than non-diabetics, and 1.68 times more than non-diabetics. 5% linear increases in FBS,
PPBs, and HbA 1c were linked with increases in MPV levels.
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