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Abstract

Diabetes is a major health issue with multiple micros vascular and macro vascular complications. 15-18% of the
diabetics suffer from foot ulcers (DFU) during the course of the disease. MPV is a biomarker of platelet activation and
increased function. Increase in MPV implies release of highly active platelets with an increased chromogenic activity

and an increased risk of atherosclerosis.

Aim
Aim of the study was to compare MPV values of diabetic patients

with and without foot ulcers and to study the relation of MPV with
diabetic foot ulcers

Type of Study and Place of Study

The study was a prospective randomized study with selective
sampling conducted at Kempegowda Institute of Medical Sciences,
Bangalore for a period of 1 year from October 2018 to October 2019.

Materials and Methods

We collected MPV values of 150 patients with type 2 diabetes having
non gangrenous DFU and compared them with MPV values of 150 type
2 diabetes patients without DFU after matching both the groups for age
and sex. The following criteria were used for diagnosing diabetic foot
ulcer: presence of systemic signs of infection, purulent discharge from
the wound, and minimum two local signs of inflammation (erythema,
warmth, edema, tenderness and induration).

Results

Patients with DFU had an increased MPV value when compared to
patients without DFU.

Conclusion

The underlying pro-inflammatory conditions causing diabetic foot
ulcers have an influence on platelet volume. High MPV can be used as a
biomarker for increased platelet activity resulting in more chromogenic
episodes contributing to the formation of diabetic foot ulcers.

Introduction

Diabetes is a major health issue with multiple micros vascular
and macro vascular complications. 15-18% of the diabetics suffer
from foot ulcers (DFU) during the course of the disease [1]. Diabetic
foot ulcers are one of the main causes for prolonged hospital stay and
morbidity in patients with diabetes [2]. Diabetic foot ulcers are caused
by many factors which directly or indirectly influence the disease;
they are; polyneuropathy, ischemia, increased blood sugar levels, loss
of proprioception, AV malformations etc. [3]. Mean Platelet Volume
(MPV) is a predictive biomarker of increased platelet activity and
function. It implies that increase in MPV results in production larger
platelets which are immature and which contain pro-thrombotic and
pro-inflammatory substances, increased number of alpha-granules and

their subsequent release, resulting in thrombosis [4, 5]. MPV is known
to increase with blood sugar levels in patients without a good glycemic
control [6]. Aim of the study was to compare MPV values of diabetic
patients with and without foot ulcers and to study the relation of MPV
with diabetic foot ulcers.

Material and Methods

The study was conducted at Kempegowda Institute of Medical
Sciences, Bangalore, for a time period of 1 year from October 2018 to
October 2019 after obtaining clearance from the ethical committee.
Written informed consent of the patients was taken.

We collected MPV values of 150 patients with type 2 diabetes
having non gangrenous DFU and compared them with MPV values
of 150 type 2 diabetes patients without DFU after matching both the
groups for age and sex.

The following criteria were used for diagnosing diabetic foot ulcer:
presence of systemic signs of infection, purulent discharge from the
wound, and minimum two local signs of inflammation (erythema,
warmth, edema, tenderness and induration).

Patients with anemia, no diabetics, patients with coronary artery
disease, pregnant, patients on antiplatelet drugs such as aspirin and
clopidogrel , patients with malignancy, gangrenous DFU (Wagner class
4 and 5), subjects with active infection except for DFU and subjects with
Peripheral artery disease involving in large vessels were not included
in the study.

2cc of Blood was drawn under strict aseptic precautions into an
EDTA tube. MPV was calculated using automated blood counter
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system.

Statistical analysis was done using SPSS software version 20. The KS
test was used for values of distribution. ANOVA and Mann-Whitney U
test were used for comparing variables between groups with a normal
distribution and groups with abnormal distribution respectively.
Correlation analysis was done using Pearson correlation factor. P value
of less than 0.05 was considered statistically significant.

Results

The Results obtained in both the groups were as follows (Table 1).

Characteristics Diabetics without Foot Diabetics with Foot P —value (<0.05)
Ulcers Ulcers
(n=150) (n=150)
Age 53+/-2.8 56.1 +/-11.3 NS
Gender (male/female) 75175 80/70 NS
BMI (Kg/m®) 26.7+-2.3 28 +-2.9 NS
SBP(mmhg) 120 +/-8 123 +- 15 NS
DBP(mmhg) 75 +/-4 75 +/-11 NS
Creatinine (mmhg) 0.9 +/-0.1 0.9 +/-0.1 NS
Fasting plasma glucose 115+/-7 300 +/- 168 <0.001
WBC (*¥107) 83+-2 9.1+/-2.7 0.002
Hemoglobin (g/dL) 14+/-1.5 133 +-19 0.002
Platelets (¥10°) 288.1 +/- 68.7 295.9 +/- 110 NS
MPV (fL) 9.9 +/-1.97 11.3 +/- 1.96 <0.001

Table 1: Mean platelet volume levels of patients with and without diabetic
foot ulcers.

Factors such as Age, body mass index, gender, and blood pressures
were not statistically significant in our study and did not have much of
in influence on development of foot ulcers. However, fasting plasma
glucose was on a higher side in patients with diabetic foot ulcers with
a statistically significant p value of less than 0.001. Total WBC count
was higher in patients with foot ulcers with a statistically significant
p value of 0.002. However, hemoglobin levels did not show much of
significance in contributing to the development of foot ulcers in our
study [8].

Mean Platelet Volume levels were seen to be high in patients with
diabetic foot ulcers when compared to the other group. P value of
this variable was less than 0.001 which implied that it was statistically
significant in our study.

Discussion

Diabetic foot ulcer is one of the major complications of the disease
with prolonged hospitalization and high morbidity and mortality [2,
7]. Diabetic foot ulcers are caused by involvement of multiple factors
like polyneuropathy, ischemia and increased blood sugar levels, loss
of proprioception, AV malformations and superadded infections [3].
Both macro vascular and micro vascular components are involved in
contributing to the formation of foot ulcers and also affecting wound
healing [3]. MPV denotes the dimension of platelets. Increased MPV
implies that the platelets are large and immature with increased
activity. They have increased number of alpha granules, adhesion
molecules, release more thromboxane A2 and have a greater potential
for thrombosis [9]. MPV can thus be used as an indicator of increased
platelet activity [5]. Elevated MPV levels have been reported in many
pro inflammatory conditions including diabetes [10, 11]. Furthermore,

several studies have shown that increased MPV is also a risk factor for
IHD, CVA, juvenile SLE, fibromyalgia and angiopathic complications
in diabetes [11, 13-15].

Conclusion

Diabetic foot ulcers are a result of multifactorial involvement. All of
these factors influence the volume of platelets. Therefore mean platelet
volume can be used as a biomarker of highly reactive platelets with
higher potential for thrombosis.

Acknowledgments

This research was supported by a grant AGL2010-19643-C02-01 from the
Spanish Ministry of Economy and Competitiveness, co-financed by the European
Regional Development Fund (FEDER) from the European Union.

References

1. Leone S, Pascale R, Vitale M, Esposito S, et al. [Epidemiology of diabetic foot].
Infez Med 2012; 20 Suppl 1: 8-13 [PMID: 22982692]

2. Yazdanpanah L, Nasiri M, Adarvishi S et al. Literature review on the
management of diabetic foot ulcer. World J Diabetes. 2015 Feb 15; 6(1): 37-53.
DOI: 10.4239/wjd.v6.i1.37.

3. Tuttolomondo A, Maida C, Pinto A, et al. Diabetic foot syndrome: Immune-
inflammatory features as possible cardiovascular markers in diabetes. World
J Orthop. 2015 Jan 2018; 6(1): 62-76. DOI: 10.5312/wjo.v6.i1.62. eCollection
2015.

4. Gasparyan AY, Ayvazyan L, Mikhailidis DP, Kitas GD, et al. Mean platelet
volume: a link between thrombosis and inflammation? Curr Pharm Des. 2011;
17(1): 47-58.

5. Y.Park, N.Schoene, W.Harris, et al. Mean platelet volume as an indicator of
platelet activation: methodological issues, Platelets 13(2002)301-306.

6. Agrawal J, Singh VB, Meena B, Yadav R, Shareef M, Saini V, et al. Mean paltelet
volume (MPV) the neglected marker of cardiovascular risk and glycosylated
hemoglobin in diabetic patient. Diabetes Metab Syndr. 2016 Aug 31.

7. Fard AS, Esmaelzadeh M, Larijani B, et al. Assessment and treatment of
diabetic foot ulcer. Int J Clin Pract. 2007 Nov; 61(11): 1931-8.

8. Levin ME. Pathophysiology of diabetic foot lesions. In: Davidson JK, ed. Clinical
Diabetes Medicine. 1991: 504-20.

9. Thompson CB, Jakubowski JA, Quinn PG, Deykin D, Valeri CR, et al. Platelet
size as a determinant of platelet function. J Lab Clin Med. 1983; 101: 205-213.

10. Kodiatte TA, Manikyam UK, Rao SB, Jagadish TM, Reddy M, Lingaiah HK,
Lakshmaiah V, et al. Mean platelet volume in Type 2 diabetes mellitus. J Lab
Physicians. 2012 Jan; 4(1): 5-9. DOI: 10.4103/0974-2727.98662.

11. Papanas N, Symeonidis G, Maltezos E et al. Mean platelet volume in patients
with type 2 diabetes mellitus. Platelets. 2004; 15: 475-8.

12. Akinsegun A, Akinola Olusola D, Sarah JO, Olajumoke O, Adewumi A, Majeed
05, Anthonia O, Ebele U, Olaitan O, Olanrewaju A, Kingsley A, et al. Mean
platelet volume and platelet counts in type 2 diabetes: mellitus on treatment
and non-diabetic mellitus controls in Lagos, Nigeria. Pan Afr Med J. 2014 May
12; 18: 42. doi: 10.11604/pam].2014.18.42.3651. eCollection 2014.

13. Unubol M, Ayhan M, Gliney E, et al. The relationship between mean platelet
volume with microalbuminuria and glycemic control in patients with type Il
diabetes mellitus. Platelets. 2012; 23: 475-80.

14. Jindal S, Gupta S, Gupta R et al. Platelet indices in diabetes mellitus: Indicators
of diabetic microvascular complications. Hematology. 2011; 16: 86-9.

15. Xiao W, Huang Y, Dong J, Zhang X, Hu J, et al. Relationship between platelet
volume indices with macrovascular and peripheral neuropathy complications in
type 2 diabetic patients.J Diabetes. 2014 Jul; 6(4): 298-303. DOI: 10.1111/1753-
0407.12104. Epub 2013 Dec 6.

Citation: Vinayaka NS and Dhruva H.M (2020) Comparative Study of Mean
Platelet Value (Mpv) in Type 2 Diabetes Patients with and without Foot Ulcers.
J Med Imp Surg 5: 154

J Med Imp Surg

Volume5-«Issue3+1000154



