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ABSTRACT

Essential mediators of coagulation, inflammation, thrombosis, and atherosclerosis are secreted by platelets.
Aim: To evaluate frequency of mean platelet volume among diabetics presenting with cerebro-vascular accidents.

Study Design: Cross-sectional study.

Methodology: Patients (n=137) having type-2 diabetes were enrolled to conduct the present study at Department
of Medicine Khyber Teaching Hospital, Peshawar-Pakistan for 6 months keeping data confidential. 10cc blood from
all the patients, was obtained under strict aseptic conditions and was immediately sent to hospital laboratory for
measurement of MPV. Enrolled patients were informed and consent was taken. Mean+SD was used for variables
like age and MPV and duration of disease. Frequencies and percentages were given for variables like gender.
Results: The mean age of patients was 53.01+11.97 years. Enrolled patients include 85(62.04%) females and
52(37.96%) males. The average MPV was observed 9.42+0.92 fl.

Conclusion: This study showed that MPV as an independent risk indicator for stroke among patients having prior

cerebro-vascular disease.
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INTRODUCTION

Platelets play vital role in pathogenesis of ischemic events
as revealed by literature review.. Large platelets are hastier
as they secret more pro-thrombotic factors that show larger
collection of adenosine di-phosphate (ADP), collagen or
adrenaline and produce more thromboxaneA2. Patients
having diseases like diabetes mellitus,
hypercholesterolemia, myocardial infarction, ischemic
stroke and smoking have enlarged platelets?.

Essential mediators of coagulation, inflammation,
thrombosis, and atherosclerosis are secreted by platelets.
The role of anti-platelet drugs in-order to decrease
cardiovascular events has favoured the role of platelets in
the athero-thrombotic process?. Increased average volume
of platelets is a basis of coronary heart disease
pathologically. Resistance to insulin activates more
platelet.> Among diabetic patients risk of micro-vascular
complications and thrombotic events are predicted by
mean platelet volume (MPV) and platelets counts*®.

Granulated large platelets are more active
metabolically and enzymatic ally as they own more
thrombotic activity; linking increased MPV with increased
thrombotic potential as reported in literature®’. Literature
review showed that a positive correlation was found
between MPV and platelet distribution width in diabetic
patients having significant p-value. In this study, the mean
MPV between patients with DM and healthy controls was
9.21+0.14 and 8.535+0.166 respectively®. Another study
showed that higher MPV was found among type Il diabetics
or having its micro or macro vascular complications. In their
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study, MPV was significantly higher among diabetics than
healthy controls”.

There is higher chance of type-2 diabetes causing
cerebro-vascular diseases among our Pakistani population
but limited data is available regarding this health issue due
to limited resources. Thus, we planned the current study to
evaluate frequency of MPV among diabetics presenting
with cerebro-vascular accidents.

The objective of the study was to evaluate
frequency of mean platelet volume among diabetics
presenting with cerebrovascular accidents.

METHODOLOGY

Patient (n=137) having type-2 diabetes was enrolled to
conduct the present study at Department of Medicine
Khyber Teaching Hospital, Peshawar-Pakistan for 6
months keeping data confidential after Hospital's Ethical
Committee approval.10cc blood was obtained under strict
aseptic conditions from the patients and was immediately
sent to hospital’'s laboratory for evaluating MPV. Enrolled
patients were informed and consent was taken. Both
genders having type-2 diabetes with cerebro-vascular were
included in conducted study. Patients who failed to give
informed consent, having Chronic kidney and liver diseases
and pregnant females were excluded.

Statistical analysis: Mean+SD was used for variables like
age and MPV and duration of disease. Frequencies and
percentages were given for variables like gender. MPV was
stratified among age given by SPSS version 20 to see the
effect modifiers.
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RESULTS

Among 137 enrolled patients, demographic parameters
were summarized in table-1. Out of 137 diabetic patients
with cerebrovascular disease, majority 84(61.3%) had MPV
greater than 9.01fl. Majority of patients 65(47.45%) had
duration of disease below four years as shown in table-2.
Age wise distribution of MPV showed that MPV in old age
got high in comparison to younger age in table-3.

Table-1: Demographic Parameters Presented as Frequency &
Percentage

Age (Years) Frequency %age
Below 40 26 19.0
41-50 39 28.5
51- 60 30 21.9
Above 60 42 30.7
Mean+SD 53.01+11.97 years
Gender distribution

Male 52 37.96
Female 85 62.04
Total 137 100

Table-2: Duration of Diabetes and Mean Platelet Volume as
Mean+SD

Duration of D.M (Years) Frequency %age

Below 4 65 47.45

5-7 42 30.66

8- 10 24 17.52

Above 10 6 4.38%

Mean+SD 5.15+2.87 years

MPV (f)

Below 9.00 53 38.7

Above 9.01 84 61.3

Mean+SD 9.42+0.92 fl

Total 137 [ 100
Table-3: Stratification Of MPV Among Age Groups

Age Mean platelet volume (in fl) Total

(Years) Below 9.00 Above 9.00

Below 40 15 (57.7%) 11 (42.3%) 26(100%)

41-50 22 (56.4%) 17 (43.6%) 39(100%)

51- 60 9 (30%) 21 (70%) 30(100%)

Above 60 7 (16.7%) 35 (83.3%) 42(100%)

Total 53 (38.7%) 84 (61.3%) 137(100%)
DISCUSSION

Major health issue around the globe is Diabetes mellitus
(DM)3°, World Health Organisation, reported that almost
346 million people suffered from diabetes globally in
2011%. Increased platelet activity predicted that platelets
play an important role in the progression of vascular
complications due to diabetes?!.

Their average sizes and activity levels are indicated by
MPV. Larger platelets are more reactive and agreeable.
They are densely granulated and are the source of more
serotonin, B-thrombo-globulin and thromboxaneA2 than
smaller platelets'>'3, All these can contribute in a pro-
coagulant effect and cause thrombotic vascular
complications. This correlates between the platelet function
especially MPV and diabetic vascular complications thus
indicating changes in MPV reflect the state of
thrombogenesis!?14,

Present study is unigue is a sense that it showed a
positive relationship between MPV and risk of stroke. Study
showed that this relation was independent of other
established determinants and primarily linked with ischemic
stroke. This association is due to greater reactivity of larger
platelets®18, Literature review showed the positive effects
of anti-platelet therapy on decreasing the risk of ischemic
stroke?”’.

Manual errors can cause faulty measurement of MPV
thus uncertainty MPV with coronary events and cripple the
strength of the association of MPV with stroke.!” It has
been documented that they swell in a time-dependent
fashion after blood sampling in EDTA tubes!®® To
conduct assays after 24-48 hrs (platelets stop swelling) of
blood collection was an effort to minimize errors®. Its
impossible to adjust for the differences due to effects of
platelet swelling on MPV measurements because it was not
possible to calibrate the time dependent curve of all the 5
machines which were used to measure MPV. However, no
clue of heterogenicity was found for the analysis of the
effect of time in sample collection and analysis in
association of MPV and stroke. There is small antiplatelet
effects of perindopril and other angiotensin-converting
Enzyme (ACE) inhibitors?°. No evidence was found in this
study on an effect of the randomized treatment on
subsequent platelet parameters.

Limitations: Our study had several limitations like financial
constraints, time restrictions, small sample number and
fewer resources.

CONCLUSION

This study showed that MPV as an independent risk
indicator for stroke among patients having prior cerebro-
vascular disease. The knowledge of MPV may add useful
diagnostic information for doctors handling patients with a
record of cerebro-vascular disease in diabetic patients.
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