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D ABsTRACT

Objective: To determine the correlation between glycosylated hemoglo-
bin level and platelet activity among patients with type 2 diabestes mellitus
(T2DM).

Methodology: This study was conducted in the Department of Medicine,
Khyber Teaching Hospital, Peshawar from January to June 2012. Through a
Comparative Cross Sectional Study Design, a total of 80 patients with T2DM
were selected from Medical Wards and OPDs and were grouped into those
with glycated hemoglobin (HbA1c) levels < 7% (Group A, n=33) and those
with HbATc > 7% (Group B, n=47 patients). Both the groups were compared
with regards to MPV and HbA1c.

Results: The mean age of patients was 47.41 + 6.74 years. In group A there
were 45.5% (15) males and 54.5% (18) females. In group B there were 48.9%
(23) males and 51.1% (24) female patients. MPV was significantly higher in
group B as compared to group A (9.21+0.76 fl vs. 8.29+0.46 fl; P < 0.001).
Among the group B patients, a positive statistical Pearson’s correlation was
seen between MPV and HbAc levels (r = 0.589; p < 0.001). However, no sta-
tistical correlation was seen between MPV and the duration of DM and BMI.

Conclusion: There is a significant association between poor glycemic control
and increased platelet activity in patients with uncontrolled T2DM.
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D NTRODUCTION

Over the past few decades, diabetes Mellitus (DM)

play a fundamental role in thrombotic complications
associated with type 2 DM®.

Hyperglycemia plays an independent and important

has attracted both medical and public health concerns.
Its prevalence varies from 3.5 to 5.0%. The 3 edition
of the International Diabetes Federation (IDF) Atlas
suggests 4.0% prevalence with 1.71 million people in
the age range 20 to 79 years have diabetes, of whom
85% are conventionally believed to be having Type 2
diabetes’. The epidemic is particularly acute in South
East Asia?, whereby Pakistan has the highest growth,
the overall glucose intolerance {DM+ Impaired glucose
tolerance (IGT)} being estimated to be around 22% in
urban and 17% in rural areas®.

Diabetes mellitus is associated with accelerated ath-
erosclerosis leading to coronary, cerebrovascular, retinal
and peripheral arterial diseases. Platelet activation plays
a key role in the initiation and progression of athero-
thrombosis* and platelet activation and aggregation
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role in the prothrombotic state associated with DM® 7.
Induction of hyperglycemia and hyper-insulinemia in
healthy subjects without diabetes has been seen to in-
crease platelet reactivity®. Consistent with this observa-
tion, well-controlled DM has been associated with de-
creased platelet reactivity®.

The mean platelet volume (MPV) is a marker of plate-
let activation. Although there are other methods of as-
sessing platelet function, but they are more expensive or
time-consuming'®. The determination of platelet size by
quantification of the MPV, using automated hemograms,
is simple and inexpensive''.Increase in MPV has been rec-
ognized in patients with the metabolic syndrome, stroke
and DM, Moreover, studies have shown that increased
MPV is one of the risk factors for myocardial infarction,
cerebral ischemia and transient ischemic attacks™.
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A significant association between poor gly-
cemic control and increased platelet activity in patients
with T2DM has been reported. In one study done in
Turkey, MPV was significantly higher in patients with
DM than in controls (p-value=.002) with a significant
positive correlation between MPV and HbATc levels in
diabetic patients™.

Very few studies are conducted on the association of
raised MPV with poorly controlled DM.". By doing this
simple test, we can identify the diabetic patients with
high risk of complications even at periphery.

I MeTHODOLOGY

This cross-sectional (correlation) study was carried
out in the Department of Medicine, Khyber Teaching
Hospital, Peshawar ranging over a period of six months,
from 1<t January, 2012 to 30™ June, 2012. A sample size
of 80 was taken, using correlation coefficient of +0.3974,
between HbA,C and MPV, with 95% confidence interval
and 95% power of test. Male and female patients be-
tween 35-65 years of age with at least five years history
of DM and on anti diabetic medications were included
in the study.

A detailed history was taken from the patients and
those with T2DM who were taking antiplatelet medica-
tions like aspirin and clopidogrel, patients with history
of idiopathic thrombocytopenic purpura or Iron defi-
ciency anemia, and patients with a history of hyperten-
sion, coronary or cerebrovascular events and cyanotic
congenital heart diseases were excluded from the study.

After administrative permission, approval from Eth-
ics committee and informed consent from the patients,
consecutive patients with DM attending the medical
OPD, fulfilling the inclusion criteria, were selected by
non-probability sampling. Three (3) cc of whole blood

was drawn from ante-cubital venipuncture under asep-
tic technique and collected into tubes containing tripo-
tassium EDTA. The collected specimen of blood was
immediately sent to hospital laboratory for MPV mea-
surement as part of full blood count on a Sysmex au-
to-analyzer. HbA,C was measured from the same blood
sample in the clinical chemistry laboratory using Hitachi
Modular P system. Results were recorded in the speci-
fied proforma along with other demographic variables.
Exclusion criteria were strictly followed to control con-
founders and bias in the study results.

Data was entered and analyzed by SPSS version 15.0.
Frequency/percentages were calculated for qualita-
tive variable like gender. Mean + standard deviation of
quantitative variable like age, HbA1c and MPV were cal-
culated. Pearson'’s correlation coefficient was applied to
see the relationship between HbA1c and MPV. P value
of < 0.05 was considered significant. Results are given in
form of tables and graphs.

D RresuLts

In this study 80 adult patients with T2DM, fulfilling
the inclusion criteria were selected. The selected pa-
tients were divided into two groups based on their gly-
cemic control. Group A consisted of 33 patients having
good glycemic control, as defined by HbA1c levels of <
7%, and group B consisted of 47 patients having poor
glycemic control, as defined by HbA1c levels > 7%.

The mean age of group A was 45.94+5.88 years,
whereas that of group B was 48.45+7.17 years and the
mean age of total 80 patients was 47.41 + 6.74 years.

Mean and SD of age, male to female ratio, Mean and
SD of duration of the disease, RBS, HbA1c, and MPV
and their comparison between two groups are shown
in table 1.

Table 1: Comparison of various parameters between groups A and B

Characteristic Group A Group B P value
Numbers 33 47 --
Age (years) 45.94 + 5.88 4845 + 7.17 --
Male (%) 15 (45.5%) 18 (54.5%) --
Female (%) 23 (48.9%) 24 (51.1%) --
Mean duration of DM (in months) 91.97 + 20.19 89.66 + 18.50 0.697
Body mass index (Kg/m2) 25.02 + 242 25.12 + 245 0.428
Random blood sugar (mg/dL) 147.21 + 1847 233.08 + 60.68 <0.001
Platelets count

(x 109 /L) 269.79 + 70 27746 £ 81.13 0.256
HbA1c (%) 6.07+0.44 8.47+0.87 <0.001
Mean platelet volume (fl) 8.29+0.46 9.21+0.76 <0.001
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Table 2: Correlation of MPV to various parameters studied

Characteristic r value p value
MPV BMI -0.147 0.325
MPV Duration of DM -0.117 0.432
MPV HbA1c 0.589 <0.001

Among the group B patients, a positive statisti-
cal Pearson’s correlation was seen between MPV and
HbA1c levels (r = 0.589; P < 0.001). However, no statisti-
cal correlation was seen between MPV and the duration
of DM and BMI (Table# 2).

I piscussion

The prevalence of diabetic microvascular complica-
tions is higher in people with poor glycemic control,
longstanding DM, obesity and associated hyperten-
sion™.

In our study, MPV was significantly higher in patients
with poor glycemic control as measured by an HbA1c
>7% with significant association between HbA1c and
MPV. The same findings have been reported in other
studies 6. Previous studies in our country have shown
that MPV was increased in diabetic and IFG popula-
tions'; the present study further augments the findings.

In our study, the mean platelet count in the uncon-
trolled diabetics (group B) was higher than that of con-
trolled diabetics (group A). This was similar to studies
done by Zuberi™ and Kodiatte'. Other studies by Hek-
imsoy' had observed the opposite findings. Hence the
MPV could be dependent on variables like mean plate-
let survival and platelet production rate. Furthermore,
no association of MPV was seen with duration of DM
and body mass index (BMI). Similar findings were seen
in other studies™ 1.

There were obvious limitations to our study, being
single centered and comprising a small sample size. We
were not able to assess qualitative platelet disorders.

D concLusion

Our study suggests that a significant association
between poor glycemic control and increased platelet
activity in patients with uncontrolled T2DM. MPV, which
is simple and cost effective tool to monitor control and
progression of DM, may be used as a useful predictive
marker of cardiovascular complications in DM.
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