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Is Mean Platelet Volume to Platelet ratio a promising indicator of diabetic
regulation in type 2 diabetes mellitus?
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Abstract
Aims: Type 2 diabetes mellitus (T2DM) is associated with great disease burden since it has high prevalence, morbidity
and mortality rates. Platelets (PLT) are directly or indirectly involve in the processes of chronic complications in T2DM.
Beside serving as a marker of platelet activation, mean platelet volume (MPV) is also considered as an inflammatory
indice. A MPV to PLT ratio (MPR) is introduced as a novel inflammatory predictor and a marker of worse outcome,
recently. We aimed to study MPR levels of type 2 diabetic patients in present report. Methods: Subjects older than 18
years old and with type 2 diabetes mellitus treated in outpatient internal medicine clinics of our university hospital
during June 2017 to December 2017 were included. Medical data of the patients obtained from computerized database
of the institution analyzed retrospectively. General characteristics and laboratory parameters of the participants, were
compared to those in healthy controls. Results: We found significantly increased MPR in diabetic subjects compared to
healthy volunteers (p=0.02). Moreover, MPR and fasting blood glucose (r=0.264, p<0.001), and MPR and HbA1c
(r=0.234, p=0.003) were significantly and positively correlated (r=0.234, p=0.003). Conclusion: We suggest that,
elevated MPR in otherwise healthy subject should courage physicians for prompt evaluation for type 2 DM. Correlations
between MPR and fasting plasma glucose and HbA1c need validation with further studies with larger population.
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INTRODUCTION
Type 2 diabetes mellitus (T2DM) is associated with great disease burden since it has high prevalence,
morbidity and mortality rates. Poor glycemic control promotes chronic complications of T2DM via
endothelial dysfunction [1]. Platelets (PLT) are directly or indirectly involve in the processes of chronic
complications in T2DM [2, 3]. Larger platelets are more active and more tend to aggregate compared to
smaller non-reactive platelets [4,5]. Platelets with altered size and shape have been suggested as associated
with higher risk of diabetic complications [6].
Mean platelet volume (MPV) is the size of circulating thrombocytes measured by automated blood
analyzers. It is considered as a marker of platelet activation and moreover, as an inflammatory indice. A
MPV to PLT ratio (MPR) is introduced as a novel inflammatory predictor and a marker of worse outcome,
recently. An elevated MPR was reported as an independent risk factor for vascular access failure in
hemodialysis population [7]. Moreover, MPR was significantly increased in patients with sepsis [8].
Since hemogram parameters supposed as novel inflammatory predictors in various conditions, we aimed
to study MPR levels of type 2 diabetic patients in present report.
METHODS
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Subjects older than 18 years old and with type 2 diabetes mellitus treated in outpatient internal medicine
clinics of our university hospital during June 2017 to December 2017 were included. Medical data of the
patients obtained from computerized database of the institution analyzed retrospectively. Healthy
population after a routine check-up in our clinics were enrolled as control group. Subjects with established
malignancy, infectious or inflammatory diseases, pregnancy were excluded.
General characteristics of the participants, such as, age, gender, height, weight and waist circumference,
smoking and drinking status, were recorded. The weight in kilograms was divided by the square of height
in meters to calculate body mass index (BMI). Diabetic complications, if any present, were noted.
Laboratory parameters of the study population; fasting blood glucose, creatinine, total cholesterol, LDLcholesterol HDL-cholesterol, triglyceride and albumin levels in serum, urinary albumin excretion level,
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glycated hemoglobin (HbA1c) and hemogram parameters, such as, the
count of white blood cell (WBC), hemoglobin (Hb), hematocrit (Htc),
mean platelet volume (MPV) and platelet count (PLT) were obtained
and recorded from institutional database and patient files.
For statistical analysis, SPSS statistic programme (SPSS 15.0; IBM Inc.,
Chicago, IL, USA) was used. Kolmogorov-Smirnov test conducted to
determine variables either as homogenously or non-homogenously
distributed. While homogenously distributed variables were compared
by t-test and expressed as mean ± standard deviation, nonhomogenous variables were expressed as median (minimum –
maximum) and conducted with Mann-Whitney U test. Chi-square test
was conducted to compare categorical variables between study
groups. The p values lower than 0.05 were considered as statistically
significant.
RESULTS
Study group was consisted of 151 subjects with type 2 DM and control
group was included 44 healthy volunteers. Mean age of the study and
control groups were 57 ± 10 and 45 ± 12 years, respectively. Patients
with type 2 DM were significantly older than control subjects
(p<0.001).
While 82 (54%) were women and 69 (46%) were men in study group,
31 (70%) were women and 13 (30%) were male in healthy controls.
Study and control groups were not different from each other in terms
of sex (p=0.06).
Body weight (p<0.001), circumference of waist (p<0.001), BMI
(p<0.001), systolic (p<0.001) and diastolic (p<0.001) blood pressures,
were significantly different between study and control groups.
Although HDL-cholesterol (p<0.001) was significantly lower and fasting
plasma glucose (p<0.001) and triglyceride (p<0.001) were significantly
elevated and in study group compared to controls, total-cholesterol
(p=0.47) and LDL-cholesterol (p=0.72) levels were not significantly
different between groups.
Despite Hb (p=0.5), Htc (p=0.38), and Plt (p=0.07) levels were similar in
study and control groups, MPR was significantly elevated in diabetic
subjects compared to controls (p=0.02).
In Pearson’s correlation analyze, MPR was significantly and correlated
with both fasting plasma glucose (r=0.264, p<0.001) and HbA1c
(r=0.234, p=0.003) levels.
In ROC analyze, a MPR value greater than 0.03 had 70% sensitivity and
52% specifity in selecting subjects with type 2 DM.
DISCUSSION
The most important finding of present study is that MPR is associated
with type 2 DM and even more, it is positively correlated with fasting
plasma glucose and HbA1c levels.
In a study in patients with ST elevation myocardial infarction, authors
found that MPR was associated with one-year non-fatal re-infarction
[9].
Cho et al reported that MPR was superior in diagnosis of hepatocellular
carcinoma than MPV [10]. On the other hand, another study suggested
that MPR of breast cancer patients was not different from the healthy
controls [11].
We shall discuss the underlying mechanism of elevated MPR in type 2
diabetic subjects. Authors considered type 2 DM as a metabolic
disorder characterized with continuous, low grade inflammation. It has
been showed in literature that MPV was increased in many

inflammatory conditions [12-14]. Moreover, type 2 DM is associated with
greater MPV values compared to healthy subjects [15]. It has been
suggested a negative correlation between MPV and platelet count [16].
An increase in MPV due to inflammatory microenvironment in type 2
DM, and an inverse association between MPV and platelet count both
may cause greater MPR in diabetic subjects compared to controls.
Authors compared platelet count and MPV of the subjects with acute
coronary syndrome and stable angina and found that platelet count
was lower and MPV was lower in stable angina subjects compared to
the patients with acute coronary syndrome [17].
Although MPV was not, MPR was suggested to predict mortality of 4
years for myocardial infarction independently by Azab et al [18].
Association between MPR and inflammatory diseases have been
studied recently and elevated MPR reported in hepatosteatosis [19] and
in irritable bowel syndrome [20].
Retrospective study design is the first and small study population is the
second important limitation of our study. Lack of MPR values after
successful treatment of well controlled diabetic subjects, which might
confirm association between HbA1c and MPR, could be the third
limitation. However, results of present study are important since it is
the first in literature that suggested association between type 2 DM
and MPR.
In conclusion, we suggest that elevated MPR in otherwise healthy
subject should courage physicians for prompt evaluation for type 2
DM. Correlations between MPR and fasting plasma glucose and HbA1c
need validation with further studies with larger population.
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