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INTRODUCTION

G estational diabetes mellitus (GDM) is defined as 
the first onset of  glucose intolerance in pregnancy 

and is seen in 3–5% of  all pregnancies.[1] Pregnancy is a 
process associated with insulin resistance and becomes 
prominent especially during the last two trimesters. 
Increases in cortisol, prolactin, human placental 
lactogen, and leptin levels play an important role 
in the insulin resistance seen during pregnancy.[2] In 
pregnancy, the most important adaptation mechanism 
effective in the regulation of  normal glucose 
metabolism is a functional enhancement of  pancreatic 
beta cells, and in cases with inadequate adaptation, 

hyperglycemia develops.[3] In most patients with GDM, 
glucose intolerance resolved during the postnatal 
period; however these patients have a lifetime risk of  
type 2 diabetes and cardiovascular disease.[4,5]

Platelet volume is a marker of  platelet activation 
and function that can be measured simply and 
relatively cost effectively using routine hemogram 
devices that express this parameter as mean platelet 
volume (MPV).[6] Larger platelets are metabolically and 
enzymatically more active.[7] An increase in the MPV 
value has been demonstrated in conditions closely 
associated with insulin resistance including metabolic 
syndrome, obesity, impaired fasting glucose, diabetes 
mellitus, and hypertension.[8‑11]

Several studies have investigated the relationship 
between MPV and GDM; however, the relationship 
between MPV and insulin resistance has not been 
analyzed. Our aim in the present study was to compare 
MPV values of  pregnant women with or without 
GDM and evaluate the relationship between MPV 
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ABSTRACT

Objectives: A few studies have investigated the relationship between mean platelet volume (MPV) and gestational 
diabetes mellitus  (GDM), and in these studies the relationship between MPV and insulin resistance has not been 
analyzed. Our aim in this study was to compare MPV values of the pregnant women with or without GDM and evaluate 
the relationship between MPV and homeostasis model assessment insulin resistance index (HOMA‑IR) in pregnant 
women.
Materials and Methods: One hundred and fourteen with GDM measurements being obtained before any dietary advice 
or therapy with insulin or hypoglycemic agents were given, and 76 with healthy pregnant women were included the study.
Results: In the group with GDM, MPV value was found to be significantly higher than that of the control group 
(10.2 fl [8.0–12.2] vs. 9.9 fl [5.81–10.9], P = 0.004). HOMA‑IR value was detected to be significantly higher in the group 
with GDM (2.46 [1.5–5.88] vs. 1.30 [0.17–2.92], P < 0.001). A positive correlation between MPV and HOMA‑IR was 
found (r = 0.30, P = 0.002).
Conclusion: We have shown that MPV was significantly elevated in GDM patients when compared to healthy pregnant 
women. Furthermore, we found that there was a positive correlation between MPV and HOMA‑IR.
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and the homeostasis model assessment insulin resistance 
index (HOMA‑IR) in pregnant women.

MATERIALS AND METHODS

The present study was a cross‑sectional, case–control 
study. The design of  the present study was approved by 
the Ethical Committee and Institutional Review Board of  
Selcuk University Faculty of  Medicine where the study 
was conducted. Written informed consents were obtained 
from all participants.

All recruited pregnant women were selected randomly from 
women admitted to our gynecology and endocrinology 
outpatient clinic between January 2013 and May 2014. The 
study was not blinded, and randomization was generated 
by a third physician using tables of  random numbers. 
Age, gestational age, systolic blood pressure  (SBP), and 
diastolic blood pressure  (DBP), smoking status were 
noted for all participants. Prepregnancy body mass 
index (BMI) was calculated prior to pregnancy as the ratio 
of  weight divided by height squared  (kg/m2). Criteria 
for exclusion was pregestational diabetes, preeclampsia, 
eclampsia, pregnancy‑induced hypertension, history of  
hypertension before pregnancy, taking anticoagulation 
medicine, myeloproliferative disorders, malignancy, chronic 
inflammatory disease, and acute or chronic infection.

All women screened for GDM with 50 g glucose challenge 
test. Women with a 1 h glucose level of  140 mg/dl or more 
proceeded to 100 g oral glucose tolerance test (OGTT) and 
using Carpenter and Coustan guidelines,[12] women with two 
or more abnormal values were diagnosed as having GDM.

One hundred and fourteen with GDM with measurements 
being obtained before any dietary advice or therapy with 
insulin or hypoglycemic agents was given, and 76 with 
healthy pregnant women were included the study.

For the serum analysis, samples were obtained after overnight 
fasting and at the time of  OGTT. All blood samples were 
determined (as a part of  complete blood count) using an 
Automated Hematology Analyzer Cell‑Dyn 3200 (Abbott 
Diagnostics, Abbot Park, IL, USA) for measurement 
of  MPV. In our clinic, the MPV reference range is 
determined as 7–11 fl. Lipid parameters (total cholesterol, 
triglyceride, high‑density lipoprotein (HDL), and insulin were 
measured by standardized methods using auto‑analyzers. 
The low‑density lipoprotein  (LDL) cholesterol levels 
were calculated according to the formula described by 
Friedewald et al.[13] HOMA‑IR was calculated as follows:[14] 
([fasting insulin, mIU/ml] × [fasting glucose, mg/dl]/405).

Statistical analyses were performed using the SPSS software 
version 16 (SPSS Inc., Chicago, IL). Continuous data were 
presented as means ± standard deviation or medians 
(minimum‑maximum), as appropriate. Proportions were 
compared using the Chi‑square test or Fisher’s exact test, 
when applicable. The level of  significance was determined 
using the student t‑test for normally distributed values, 
and the Mann–Whitney U‑test was used for non‑normally 
distributed values. A P < 0.05 was considered statistically 
significant. Spearman’s rank correlation analysis was used 
to assess the association between MPV and HOMA‑IR 
and insulin.

RESULTS

Clinical and laboratory characteristics of  the patients in 
the GDM and control groups are presented in Table 1. 
A significant difference was not observed regarding age, 
prepregnancy BMI, smoking, SBP and DBPs, gestational 
age, total cholesterol, LDL, HDL, and platelet values for 
each group [Table 1]. In the GDM group fasting glucose, 
insulin, and triglyceride levels were found to be significantly 
higher than control group [Table 1].

In the group, with GDM MPV and HOMA‑IR values 
were also significantly higher than those of  the control 
group (10.2 fl [8.0–12.2] vs. 9.9 fl [5.81–10.9], P = 0.004 and 
2.46 [1.5–5.88] vs. 1.30 [0.17–2.92], P < 0.001, respectively).

A positive correlation between MPV and insulin and 
HOMA‑IR was found (r = 0.30, P = 0.002 and r = 0.235 
P = 0.008, respectively) [Figure 1].

Table 1: Clinical and laboratory characteristics 
GDM and control group
Parameter GDM (n=114) Control (n=76) P

Age (years) 29.4±4.1 28.2±4.8 0.079

Prepregnancy BMI (kg/m2) 26.68±3.93 25.81±4.04 0.150

SBP (mmHg) 115.1±17.1 112.3±15.4 0.840

DBP (mmHg) 75.2±10.1 67.3±9.4 0.702

Nonsmoking/smoking (n) 104/10 72/4 0.356

Gestational age (weeks) 26.19±4.97 25.57±3.68 0.351

Fasting glucose (mg/dL) 93.14±13.01 82.01±8.29 <0.001

Insulin (mIU/ml) 9.55 (5.03-31.73) 7.34 (1.50-16.90) 0.011

HOMA‑IR 2.46 (1.5-5.88) 1.30 (0.17-2.92) <0.001

Total cholesterol (mg/dL) 237.87±48.86 229.01±41.28 0.199

Triglycerides (mg/dL) 221.5 (86.0-677.0) 180.0 (78.0-464.0) <0.001

LDL (mg/dL) 130.0 (52.6-298.0) 130.0 (74.8-247.0) 0.866

HDL (mg/dL) 60.0±16.0 59.6±14.6 0.872

Platelet (×1000/mm3) 229.9±58.7 222.1±44.2 0.325

MPV (fl) 10.2 (8.0-12.2) 9.9 (5.81-10.9) 0.004

GDM: Gestational diabetes mellitus, BMI: Body mass index, HOMA‑IR: Homeostasis 
model assessment insulin resistance index, MPV: Mean platelet volume, LDL: Low‑ 
density lipoprotein, HDL: High‑density lipoprotein, SBP: Systolic blood pressure, 
DBP: Diastolic blood pressure
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DISCUSSION

In this study, where gestational diabetic pregnancies 
were compared to normal pregnancies, the patients 
with GDM were observed to have a higher MPV. 
Furthermore, the positive correlation between MPV and 
HOMA‑IR was demonstrated, which is the first study 
the correlation between insulin resistance and MPV has 
been investigated.

Evidence concerning the presence of  a positive correlation 
between MPV and type 2 diabetes was first reported by 
Sharpe and Trinick[15] who noted a significant increase in 
MPV values in diabetic patients compared with nondiabetic 
patients (8.9 vs. 8.0 fl, P < 0.001). A later study by Hekimsoy 
et al. on 145 type 1 diabetic and 100 nondiabetic patients 
also showed significantly higher MPV values in the diabetic 
group  (10.6 versus 9.1 fl, P < 0.001).[9] Similarly, in two 
small‑scale case‑controlled studies, significantly increased 
MPV values of  diabetic patients was reported when 
compared with nondiabetic patients.[10,11] In their study, 
encompassing groups with diabetes, impaired fasting 
glucose subjects, and healthy control subjects. Coban et al. 
demonstrated a positive correlation between MPV and the 
severity of  hyperglycemia.[11] In a recent study, consisting 
of  13,021 diabetic patients, a positive correlation among 
MPV, fasting glucose, and HbA1c  (all P  <  0.001); and 
a significant correlation between MPV and severity of  
diabetes were reported.[16]

The underlying mechanism producing higher MPV values 
in diabetic patients have not been fully elucidated. One of  
the suggested mechanisms is osmotic swelling in platelets 
induced by hyperglycemia.[17] Another potential mechanism 
is that insulin triggers the production of  platelets larger 
than megakaryocytes.[18] As an alternative view, MPV values 

might reflect a higher platelet turnover rate and increased 
production of  young platelets.[19]

Pathogenesis of  type  2 diabetes and GDM is nearly 
similar, and the fundamental underlying basis of  the 
investigation of  the relationship between type 2 diabetes 
and pathogenesis of  GDM is morphological changes in 
platelets, which have been demonstrated in type 2 diabetic 
patients. Especially in the last two trimesters of  pregnancy, 
markedly conspicuous insulin resistance accompanies 
pregnancy. In a large proportion of  the patients with GDM, 
insulin resistance resolves during the postnatal period. The 
main underlying mechanism of  the alterations in platelet 
morphology and functions in patients with GDM might 
be insulin resistance and the related development of  
hyperglycemia, as seen in type 2 diabetes. A few studies 
have investigated the association between MPV and GDM. 
Bozkurt et al. reported significantly increased MPV values 
in patients with GDM relative to the control group,[20] 
and Erikçi et al. reinforced the findings of  Bozkurt et al.[21] 
In contrast, in a cross‑sectional study, similar levels of  
MPV were found in healthy pregnant women and those 
with GDM,[22] and higher levels of  a platelet adhesion 
molecule (CD62P [P‑selectin]) were detected in the group 
with GDM when compared with the control group. In 
a recent study, Iyidir et al. demonstrated the presence of  
significantly higher MPV values in the group with GDM 
relative to the control group and also indicated significantly 
decreased MPV values in the group with GDM secondary 
to the resolution of  insulin resistance during the postnatal 
period.[23] The authors also reported significantly higher 
MPV values in patients with GDM, who received insulin 
treatment when compared with those on diet therapy.[23] 
The outcomes of  the study performed by Iyidir et  al. 
demonstrated a correlation between increased MPV values 
and insulin resistance in pregnant women, and their results 
are in accordance with our findings that demonstrated a 
positive correlation between MPV values and HOMA‑IR 
levels.

Two studies investigated the correlation between MPV 
and insulin resistance over HOMA‑IR. Varol et al. divided 
72 nonobese nondiabetic patients into two groups based 
on HOMA‑IR values and found significantly higher 
MPV values in the group with insulin resistance.[24] They 
also detected a positive correlation between MPV and 
HOMA‑IR levels  (r  =  0.30, P  =  0.054).[24] In a more 
recent study, Elsherbiny et  al. divided 60  patients with 
coronary slow‑flow phenomenon into two groups based 
on HOMA‑IR values and detected significantly higher 
MPV values[25] and a positive correlation between MPV 
and HOMA‑IR values (r = 0.52, P < 0.001).[25]

Figure 1: Correlation between homeostasis model assessment insulin 
resistance index and mean platelet volume
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Previous studies of  the relationship between GDM and 
MPV did not document a correlation between MPV and 
insulin resistance. In our study, we detected a positive 
correlation between MPV and HOMA‑IR values (r = 0.30, 
P  =  0.002). We speculate that there may be a close 
relationship between insulin resistance and MPV, which is 
an indicator of  platelet activation in patients with GDM.

There are several limitations to our study. This was an 
observational single‑institution study that had a relatively 
small sample size. We could not gain access to treatment 
modality, posttreatment information, and postnatal MPV 
values; and we were unable to analyze perinatal outcomes.

CONCLUSION

MPV can be a potential marker in the identification of  
patients with GDM. We demonstrated a positive correlation 
between MPV and insulin resistance. The possible effect 
of  this correlation on perinatal outcomes and its role in 
the selection of  treatment modality for GDM should be 
clarified. Further prospective studies should be performed 
with the participation of  more individuals.
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