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MPV may reflect
subcinical platelet
activation in
diabetic patients
with and without
diabetic retinopathy

Abstract

Purpose To search subclinical platelet
activation via detecting three important
platelet activation parameters; mean platelet
volume (MPYV), platelet distribution width
(PDW), and plateletcrit (PCT) in diabetic
retinopathy (DR) in comparison with those
in healthy adults as controls.

Methods This prospective study included
140 patients who were followed-up at the
Ankara Ulucanlar Eye Education and
Research Hospital, and 40 normal subjects.
All patients and control subjects underwent
complete ophthalmologic evaluation. Of
patients with type 2 diabetes, 43 cases with
diabetes mellitus (DM) have no DR (Group
1), 45 cases with DM have nonproliferative
DR (NPDR) (Group 2), and 52 cases with DM
have proliferative DR (PDR) (Group 3). In
addition, 40 age- and sex-matched healthy
controls (Group 4) were included into the
study. MPV, PDW, and PCT were measured
in the studied groups.

Results The MPV levels were significantly
altered in Group 1, Group 2, and Group 3
patients when compared with those in the
controls (P<0.05), whereas PDW and PCT
levels were not significantly changed among
groups (P> 0.05).

Conclusion The data provided a significant
association between MPV levels and DM.
Diabetic patients have increased MPV values
compared with healthy subjects, but MPV
levels were not altered together with the DR
stage. Diabetic and DR patients have no
different PDW and PCT values compared
with healthy subjects. MPV may be a clue
for the reflection of subclinical platelet
activation in DM regardless of the DR stage.
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Introduction

Diabetic retinopathy (DR) is the most common
and specific microangiopathy of diabetes mellitus
(DM).! There are clearly defined risk factors for
DR, such as hyperglycemia, hypertension,
dyslipidemia, and diabetes duration.? It has also
shown that functional and structural changes in
retinal arterioles are also a risk factor for DR.3
Abnormal insulin activation in patients with
diabetes leads to an increased platelet function
and then microvascular complications.*

Mean platelet volume (MPV) reflects the
average size of platelets present in a person’s
blood sample.® It is a marker indicating
subclinical platelet activation and is an
independent risk factor for various vascular
episodes such as acute myocardial infarction,’
coronary artery disease,® cerebral ischemia,’
and peripheral artery disease.® There are limited
reports in literature showing relation between
DR and platelet indices. Increased MPV has
been found to be associated with increased risk
of retinopathy in diabetic patients.” Besides
MPYV, other platelet indices platelet distribution
width (PDW) and plateletcrit (PCT) may have
an important role on vascular events, such as
atherosclerosis and thrombosis.!? PDW reflects
how uniform the platelets are in size. PCT is a
measure of total platelet mass.!?

The aim of this study is to assess possible
relation of DR with platelet indices MPV, PDW,
and PCT. To the best of our knowledge, this is
the first study that describes relation between
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the markers of subclinical platelet activation including
the PCT, PDW, and DR.

Patients and methods

We prospectively evaluated 140 patients with type 2 DM
between August 2012 and December 2013. All of the
study procedures were conducted in accordance with the
Declaration of Helsinki, and informed consents were
taken from all of the participants after approval from the
Institutional Review Board. This study was approved by
The Ethical Committee of Diskapi Training and Research
Hospital. All patients were Turkish Caucasians. The
presence of DM in all patients had been confirmed by the
corresponding internal medicine department. The status
of retinopathy was also assessed by fundus photography,
fluorescein angiography, and optical coherence
tomography. Early Treatment of Diabetic Retinopathy
Study criteria were used to define various stages of DR.!!

The cases were separated into four Groups based on
the findings of clinical ocular examination. The first
Group included 43 diabetic patients having no DR
(Group 1); the second Group included 45 diabetic
patients having nonproliferative DR (NPDR) (Group 2);
the third Group included 52 diabetic patients having
proliferative DR (PDR) (Group 3); the fourth Group
included 40 age- and sex-matched healthy adult subjects
(Group 4) serving as controls with no history of systemic
or ocular diseases. The diseases/conditions and drugs
that are known to be associated with changes in platelet
function were excluded from the study. In addition,
patients and healthy volunteers who had smoking and
drinking habits, or who had history of hypertension and
dyslipidemia were not included in the study. To avoid
the effect of diurnal variation in the hemostatic system,
all sampling procedures were performed in a fasting
state and in the morning state. Blood was collected with
minimal stasis in EDTA vacutainer tubes and studied
within 60 min.

Differences among the four Groups for platelet
parameters were evaluated using one-way ANOVA,
where applicable. Bonferroni test was used as post hoc
test after one-way ANOVA. The level of significance was
set at <0.05. All statistical analyses of the study were
performed by using SPSS for Windows (SPSS Inc.,
Chicago, IL, USA) software.

Results

The clinical research was performed on 180 cases. Of
these patients, 96 women (53.3%) and 84 men (46.7%)
were available for the evaluation. The average age of the
patients was (mean + SD) 60.39 + 8.52 in Group 1,

61.44 £9.31 in Group 2, 59.40 £7.17 in Group 3, and
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58.82 £7.91 in Group 4. The time elapsed since the
diagnosis of DM was 9.3 +2.5 years for Group 1,
11.2+£2.7 years for Group 2, and 13.8 £ 3.9 years for
Group 3. There was no difference regarding the age and
gender of the patients in the three studied Groups
(P>0.05) (Table 1).

The blood samples showed a marked elevation in MPV
levels in our diabetic patients having no DR (P=0.01),
NPDR (P =0.01), and PDR (P =0.01) patients, compared
with controls. The mean serum level of MPV was
7.94+0.63 in Group 1, 8.05+0.76 in Group 2, 8.10 £0.68
in Group 3, and 7.74 £0.78 in Group 4 (Table 2).
However, there was no significant difference of mean
MPV values among DR stages (P> 0.05).

Mean PDW values were 14.85+1.27 in Group 1,
15.15+1.19 in Group 2, 14.92+1.15 in Group 3, and
14.64 £1.16 in Group 4 (Table 2). There was no
statistically significant difference of PDW values among
groups (P>0.05). There was no significant difference
between diabetic groups and healthy subjects regarding
PCT levels (P>0.05). There was also no significant
difference of mean PDW values among DR stages
(P>0.05).

Mean PCT values were 0.20 +0.05 in Group 1,
0.20£0.06 in Group 2, 0.19 £0.04 in Group 3, and
0.19 +£0.04 in Group 4 (Table 2). There was no statistically
significant difference of PCT values among groups
(P>0.05). There was no significant difference between
diabetic groups and healthy subjects regarding PCT
levels (P>0.05). There was also no significant difference
of mean PCT values among DR stages (P> 0.05).

Discussion

DR, the most common retinal vascular disease, is the
leading cause of new blindness in adults during the third
through sixth decade of life.! The pathogenesis of
diabetes includes prothrombotic state and increased
thrombocyte aggregation caused by multiple different
mechanisms.!? Diabetic patients have higher
thrombocyte count and enhanced MPV, PDW values, and
platelet activation can lead to the generation of vascular
diseases.>* High MPV value means a large thrombocyte
size. Large thrombocytes are younger, denser, and more
active. Therefore higher MPV increases the chance of
vascular complications.'?!3 Previous studies disclosed
that MPV was linked with coronary artery disease,
myocardial infarction, peripheral artery disease, and
cerebral ischemia.>® Several studies have showed that
there were aggregates of thyrombocytes in retinal
capillaries of diabetic rats.'*!> Tuzcu et al’ conducted an
experiment with 192 patients and showed a correlation
between MPV levels and DR. They showed that
occurrence of DR increases with increasing MPV levels.
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Table 1 Demographic data of the groups

Group 1 (n=43) Group 2 (n=45) Group 3 (n=>52) Group 4 (n=40) P-value
Age (years) 60.39 +8.52 61.44+9.31 59.40+7.17 58.82+7.91 0.067
Sex (male/female) 22/21 17/28 20/32 25/15 0.296

Table 2 The mean values of the MPV, PCT, and PDW and the comparison of platelet parameters (mean * SD) for four groups

Group 1 Group 2 Group 3 Group 4 P-value
MPV 7.94%0.63 8.05+0.76 8.10£0.68 7.74%0.78 0.01
PCT 0.20 £0.05 0.20 +£0.06 0.19£0.04 0.19£0.05 0.48
PDW 14.85+1.27 15.15+1.19 14.92+1.15 14.64+1.16 0.27

Abbreviations: MPV, mean platelet volume; PCT, plateletcrit; PDW, platelet distribution width.

They also showed that a 1.40-fold increase in the risk of
retinopathy development and a 1.46-fold increase in the
risk of proliferative DR as the MPV value increased.
Similar studies have shown that DR has higher MPV
values compared with healthy humans.!?1 Papanas et al'”
have found higher MPV levels in diabetes patients in their
study conducted on 416 subjects. They also showed that
patients with DR have higher MPV levels compared with
other diabetic patients. Moreover, they found that diabetic
patients with microalbuminuria (indicates microvascular
damage) have higher MPV levels than the nondiabetic
group. Our study shows that diabetic patients have
significantly higher MPV values compared with the
healthy subjects. However, MPV levels were not altered
along with the DR stage in the present study.

There is no standard way of measuring MPV and
different type of measures can have differences up to
40% difference.'® Therefore to study MPV levels in DR
patients, MPV measuring needs to be standardized.
Lance et al showed elapsed time is very important in
MPV measuring. They showed that optimal
measurement duration should be 120 min after
venipuncture. Thus, in our study the blood was collected
and studied within 60 min.

MPV and PDW are increase during platelet activation.
PDW is a more specific marker of platelet activation as it
does not increase during simple platelet swelling.!”
Karagoz et al® conducted a retrospective study with 110
lung cancer patients and they found that patients have
higher PDW and platelet levels compared with healthy
humans. They showed that thrombocytes which contain
increased number pseudopodias with different sizes
were an indicator of changing PDW levels.? Vagdatli
et al' showed that PDW was a more specific marker for
platelet activation. Jindal et al*! showed that there is a
significant increase in PDW levels for diabetic patients
and the increase is more significant in patients with
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microvascular complications. In our study, we found that
diabetic patients have higher PDW levels compared with
the control group, but the differences were not reached to
statistically significant level. Similarly, DR patients have
different PDW levels according to DR stages, but the
difference was not statistically significant.

The interrelationships between PCT and DR had not
been studied previously. PCT was accepted as an indicator
of circulating platelets in a unit volume of blood. PCT is an
effective screening tool for detecting platelet quantitative
abnormalities, and it can be calculated as platelet x MPV/
107.22 Akpinar et al*® determined that PCT has an
important predictive value for Saphenous vein graft
disease, and they emphasized that it could be used as a
marker for antiplatelet therapy to prevent graft
atherosclerosis in patients undergoing by-pass surgery. In
present study, there was no significant difference between
diabetic groups and healthy subjects regarding PCT levels.
In addition, there was also no significant difference of
mean PCT values in between DR stages.

There are several limitations in our present study. First,
the number of patients is limited. Second, the design of
this study is not convenient to investigate other potential
risk factors in the development of thrombosis as the
control group had healthy subjects with no history of
systemic or ocular diseases.

The results of our present study show that diabetic
patients have significantly higher MPV values than
nondiabetic patients. Moreover, a gradual increase in
MPV values was observed with increasing severity of
DR. However, there is no statistically significant
difference in terms of PCT and PDW values between the
stages of DR. The results may be important for the
vascular management of diabetic patients in everyday
clinical practice as those platelet parameters are
routinely detected in the complete blood count
analyses.



Summary

What was known before
® Three important platelet activation parameters were
searched in DR and in healthy adult subjects.

What this study adds
® The MPV levels were significantly altered in patients
when compared to those in the controls, whereas PDW
and PCT levels were not significantly changed among
groups.
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