
ABSTRACT
Objective: Gestational diabetes mellitus (GDM) is defined as various degrees of glucose intolerance that 
begins or is first detected during second or third trimester of pregnancy. In order to prevent serious mater-
nal and/or neonatal outcomes, early diagnosis and adequate treatment strategies are of great importance. 
Simple hematologic parameters such as mean platelet volume (MPV), red cell distribution width (RDW), 
neutrophil-to-lymphocyte ratio (NLR), and platelet-to-lymphocyte ratio (PLR) have increasingly been repor-
ted as measures of presence and severity of GDM. This study aimed to determine whether there is an 
association between these parameters and the presence of GDM
Material and Methods: A total of 78 GDM patients and 89 age- and gestational-age-matched pregnant 
controls were studied. MPV, RDW, NLR and PLR values in all patients were calculated and recorded from 
complete blood cell counts.
Results: For GDM patients, the mean MPV, NLR, PLR and RDW values were 8.8±1.0, 3.8±2.3, 120.6±42.9, 
and 15.3±2.6 respectively; for healthy pregnant controls, the values were 8.6±0.8, 3.5±2.1, 130.6±40.8, 
and 14.1±1.8 respectively. Although only MPV and RDW levels of GDM patients were significantly higher 
compared with healthy controls, no statistically significant difference was found between both study groups 
in respect to PLR and NLR.
Conclusion: Mean platelet volume and RDW but not NLR and PLR, which are automatically calculated from 
complete blood count parameters plays important predictive roles in GDM.
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ÖZET
Amaç: Gestasyonel Diabetes Mellitus (GDM) gebeliğin ikinci veya üçüncü trimesterinde başlayan veya tanı 
konan değişik derecedeki glukoz intoleransı olarak tanımlanır. Ciddi maternal ve/veya neonatal sonuçları 
önlemek için erken tanı ve uygun tedavi yaklaşımları büyük önem arz etmektedir. Ortalama platelet hacmi 
(MPV), kırmızı küre dağılım genişliği (RDW), nötrofil-lenfosit oranı (NLO) ve platelet –lenfosit oranı (PLO) gibi 
basit hematolojik parametrelerin GDM varlığı ve şiddetinin bir ölçütü olarak kullanılabileceği belirtilmiştir. Bu 
çalışmanın amacı bu parametreler ile GDM varlığı arasında bir ilişkinin var olup olmadığının belirlenmesidir.
Gereç ve Yöntemler: Bu çalışmaya 78 GDM hastası ile gestasyonel yaş uyumlu 89 gebe kontrol dahil edil-
miştir. MPV, RDW, NLO ve PLO değerleri tüm hastalar için tam kan sayımından hesaplanmış ve kaydedildi.
Bulgular: GDM hastaları için ortalama MPV, NLO, PLO ve RDW değerleri sırasıyla 8,8±1,0, 3,8±2,3, 120,6±42,9 
ve 15,3±2,6; kontrol grubu için ise sırasıyla 8,6±0,8, 3,5±2,1, 130,6±40,8 ve 14,1±1,8 idi. Her ne kadar MPV 
ve RDW değerleri GDM hastalarında kontrol grubu ile kıyaslandığında belirgin yüksek saptanmış ise de, NLO 
ve PLO değerleri her iki grupta benzer idi.
Sonuç: Tam kan sayımından otomatik olarak hesaplanan MPV ve RDW değerlerinin GDM hastalarında yük-
sek olarak saptanması bu parametrelerin GDM’de prediktif rolleri olabileceğini düşündürtmektedir.

Anahtar Kelimeler: Gestasyonel Diabetes Mellitus; Ortalama Trombosit Hacmi; Kırmızı Küre Dağılım 
Genişliği; Platelet –Lenfosit Oranı; Nötrofil-Lenfosit Oranı
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INTRODUCTION
Gestational diabetes mellitus (GDM) is a prediabetic 
disease state, recognized during pregnancy and is 
characterized by insulin resistance (IR) and inadequate 
insulin compensation (1). Patients with GDM usually 
do not present any significant clinical symptom, for 
this reason GDM screening in the second trimester 
has become a routine prenatal approach in pregnant 
women. Although a majority of GDM patients do not 
experience glucose intolerance during the postnatal 
period, it must be noted that these patients have 
an increased lifetime risk of type 2 diabetes mellitus 
and overt cardiovascular disease (2). Therefore, early 
identification and appropriate interventions are crucial 
in order to prevent the progression of undesirable 
consequences. In this context, it is not surprising to 
see extensive researches focusing on the prediction of 
GDM by several methods in early pregnancy.
The presence of low-grade inflammatory response 
and oxidative stress in which leucocytes and reactive 
oxygen species (ROS) play a key role, is the culprit of 
GDM pathophysiology. The main pro-inflammatory 
cytokines such as IL-8, TNF-α and IL-6, which are 
common cause of primary inflammatory response 
and elevated total oxidant status with disulfide/total 
thiol and disulfide/native thiol ratios are found to be 
elevated in GDM patients that support dysregulation 
of the biological system during disease process (3-
5). Mean platelet volume (MPV), red cell distribution 
width (RDW), neutrophil-to-lymphocyte ratio (NLR), 
and platelet-to-lymphocyte ratio (PLR) are simple and 
easy to calculate hematologic indices that have been 
demonstrated to show inflammatory status and disease 
activity in a number of disorders such as GDM (6-8). 
Unfortunately, these findings were inconsistent across 
studies, many of which were limited by relatively small 
sample size and by the lack of replication. Thus, there 
are still no clinically defined diagnostic characteristics 
with respect to complete blood cell counts (CBC) which 
can discriminate GDM from non-GDM pregnancy. The 
aim of the present study is therefore to investigate 
the diagnostic capacity of MPV, RDW, PLR and NLR in 
gestational diabetic and normal pregnant women.
 
MATERIALS AND METHODS
A total of 78 pregnant women with GDM, at 26.3±5.6 

weeks gestation, and 89 pregnant controls without any 
complaints and matched for gestational age were found 
to be eligible for this study. Patients were recruited 
from the outpatient gynecology and obstetrics clinics 
of the Çanakkale Onsekiz Mart University Faculty of 
Medicine medical center. All pregnant women included 
in this study underwent routine GDM screening in 24 
and 28 weeks of gestation with the 75 g oral glucose 
tolerance test (OGTT) and GDM was diagnosed 
according to the International Association of Diabetes 
and Pregnancy Study Group (IADPSG) criteria (fasting 
glucose concentration ≥92 mg/dl, 1-h concentration of 
glucose ≥180 mg/dl, and 2-h concentration of glucose 
≥153 mg/dl.) (9). Pregnant women with chronic 
systemic illnesses, preeclampsia, multiple pregnancies, 
pre-existing glucose intolerance with or without a 
history of insulin or oral antihyperglycemic agents, 
pregnancy-induced hypertension, acute or chronic 
inflammation and active cigarette smokers were not 
included to the present study.
After database access was granted by the management 
of the Çanakkale Onsekiz Mart University Faculty of 
Medicine Center, the following clinical, laboratory and 
demographic data from the Çanakkale Onsekiz Mart 
University Faculty of Medicine Hospital Information 
and Management System (HIMS) were recorded for 
each patient: age, gestational age, gravidity, parity, 
and complete blood cell count parameters including 
hemoglobin (Hgb), white blood cell (WBC), neutrophil 
count, lymphocyte count, MPV, and RDW. NLR and PLR 
were calculated for each study participant from the 
differential count by dividing the absolute neutrophil 
count by the absolute lymphocyte count and by 
dividing the platelet count by the lymphocyte count 
respectively. 
All blood specimens were gathered without the use 
of any anticoagulant from the antecubital vein after 
12 hours fasting and all CBC calculations were carried 
out in the hematology laboratory of Çanakkale Onsekiz 
Mart University Faculty of Medicine medical center 
using the same Beckman Coulter (High Wycombe, UK) 
Gen-S automated analyzer. 
This study is conducted in accordance with Helsinki 
Declaration and ethical approval was granted from 
institutional ethical board to perform study protocol.



Statistical analysis
To analyse statistical data Statistical Package for 
Social Sciences (IBM SPSS Statistics for Windows, 
Version 20.0. Armonk, NY: IBM Corp) software was 
used. Continuous data were tested for normality with 
the Kolmogorov-Smirnov test. Continuous data was 
presented as means ± Standard deviation or medians 
[minimum–maximum], as appropriate. Mann-Whitney 
U test was used to compare the data that was not 
normally distributed. Proportions were compared using 
the student t test and all p values <0.05, considered 
statistically significant.

RESULTS
A case–control study design was used in this study to 
retrospectively select participants in the GDM case 
group and non-diabetic healthy pregnant control 
group from the described population. Clinical and 
demographic characteristics of GDM patients and 
healthy controls are summarized in Table 1. The patient 
and control groups were similar for age, gestational age, 
gravidity and parity.  Mean MPV values of GDM patients 
and controls were 8.8±1.0 and 8.6±0.8 respectively. 
This difference was found to be statistically significant 
(p=0.015).  Mean RDW values of GDM patients and 
controls were 15.3±2.6 and 14.1±1.8 respectively. This 
difference was also found to be significant between 
groups (p=0.001). No statistically significant difference 
was observed in both groups in respect to NLR and PLR 
values (Table 2). 

DISCUSSION
The present study revealed that although GDM 
patients have higher MPV and RDW levels compared 
with normal pregnancies, NLR and PLR were similar 
between two groups. 
Mean platelet volume is a precise measurement of the 

dimension of platelets that provides information on 
platelet activation and velocity. It can either decrease 
or increase depending on the acuteness and severity 
of the inflammatory process and generally assessed 
by studies in various patient groups including diabetes 
mellitus (DM), appendicitis, hyperemesis gravidarum, 
pancreatitis, ulcerative colitis, Familial Mediterranean 
Fever, cardiovascular and cerebrovascular diseases 
(10-15). Studies focusing on the association between 
GDM and MPV initially started from the demonstration 
of the enhanced platelet activity in DM in which 
higher MPV levels were found to be independently 
related to DM. This association was not only found 
to be related with the presence of DM but also the 
severity of DM (10). In this context, several studies 
highlighted the diagnostic importance of MPV in 
GDM patients. Iyidir et al. showed increased levels 
of MPV in patients with GDM (16). Moreover, plasma 
glucose values and glucose area under the receiver 
operating characteristic curve (AUROC) were found 
to be positively related with 3rd trimester MPV levels. 
This finding was further supported by Baldane et 
al. and Colak et al.  in which elevated MPV levels in 
GDM patients were demonstrated successfully (17,18). 
Based on these findings GDM can be regarded as a 
prothrombotic state with an elevated platelet activity 
and the possible pathophysiologic mechanisms behind 
this altered platelet morphology could be through 
increased glucose levels and IR in GDM patients 
(19). The intimate association between MPV and 
IR has been a subject of considerable investigation 
among researchers. In a large cross-sectional study 
by Muscari et al.  MPV values were found to be linked 
with subcutaneous abdominal fat tissue, fasting blood 
glucose and tended to be higher in the subjects with 
a greater prevalence of hepatic steatosis and higher 
Homeostasis Model Assessment (HOMA) index (6). In
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Table 1. Demographic and clinical characteristics of study population.

Gestational Diabetes Mellitus (n=78) Healthy pregnant controls (n=89) p

Age (year) 30.7±5.2 29.0±4.5 0.052

Parity 1 (1-4) 2 (1-4) 0.155

Gestational age (week) 26.3±5.6 27.9±4.1 0.143

Glucose (mg/dl) 107.9±24.2 76.9±4.9 <0.001



accordance, Coban et al revealed a significantly higher 
MPV values in their diabetic patient cohort compared 
with control (20). Contrary to these findings Erdogan 
et al.  compared CBC parameters in GDM patients and 
found no significant difference between GDM patients 
and controls in terms of MPV (21). In our study, despite 
the similar platelet counts in both study groups, we 
found that MPV levels were elevated in GDM patients 
suggesting the production of larger platelets with 
increased platelet turnover due to a possible trigger of 
insulin.
Neutrophil to lymphocyte ratio and PLR are considered 
to be biological inflammatory indicators and reported 
to have strict associations with coronary heart 
diseases, inflammatory bowel disease, DM and 
tumoral conditions (22-25). Both of these parameters 
are simple, cheap, easy calculable and convenient 
biological indicators of systemic inflammation. 
Subclinical inflammation and IR are the two major 
pathophysiological mechanisms of DM and it is not 
surprising to find altered NLR and PLR levels in GDM. 
In a recent study by Liu et al. NLR and PLR were 
found to be elevated in GDM patients and both of 
these parameters were suggested to be independent 
variables for predicting GDM in pregnancy (7). Similarly, 
in a study by Yilmaz et al.  in which 42 patients with 
GDM and 68 normoglycemic pregnant women were 
investigated, it has been demonstrated that NLR was 
significantly higher in patients with GDM (26). In 
contrast to these studies, the result of the present 

study did not show significant differences among the 
study groups. Similar to our findings, Sargın et al.  also 
found no significant difference between GDM patients 
and controls in respect to NLR and PLR levels (27). 
Fashami et al demonstrated similar NLR values in both 
GDM patients and controls discouraging the use of this 
parameter in predicting GDM (28).
Although there is limited data on the association 
between RDW and GDM, we found a statistically 
significant increase in RDW levels in GDM patients. 
RDW, which is routinely calculated by most complete 
blood cell count analyzers, quantifies variability in the 
size of circulating red blood cells (RBCs) with decreased 
values representing greater homogeneity in red blood 
cell sizes (29). Although, the common use of RDW is 
to distinguish anemia etiologies (either microcytic 
anemia or macrocytic), recently it has been suggested 
that RDW levels may be altered by various clinical 
disease conditions such as inflammation, malignant 
biliary obstruction, cardiovascular disease, hemolysis 
and chronic renal failure (29-31). Furthermore, RDW is 
reported to be associated with a substantial increase 
in mortality in DM patients and the mechanism of 
this increase is not clear and possibly related to rapid 
erythrocyte elimination and increased oxidative 
stress similarly to other forms of DM. Although no 
significant association was found in respect to RDW 
levels between GDM patients and pregnant women, in 
the study of Erdogan et al, Sahbaz et al  and Yildiz et 
al.  have studied RDW in GDM patients and reported
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Table 2. Baseline hematologic values of GDM patients and healthy pregnant controls.

WBC, white blood cell; MPV, mean platelet volume; RDW, red cell distiribution width; NLR, neutrophil-to-lymphocyte ratio; PLR, 
platelet-to-lymphocyte ratio

Gestational Diabetes Mellitus (n=78) Healthy pregnant controls (n=89) p

Hemoglobin (g/dL) 12.0±1.4 12.4±1.2 0.065

WBC (mm3 ×103) 10.0±2.5 9.8±2.7 0.665

Platelet (mm3 ×103) 244.4±65.6 260.4±58.3 0.097

MPV (fL) 8.8±1.0 8.6±0.8 0.015

RDW (%) 15.3±2.6 14.1±1.8 0.001

Neutrophil  (mm3 ×103) 7.1±2.5 6.8±2.5 0.559

Lymphocyte (mm3 ×103) 2.2±1.0 2.1±0.7 0.394

NLR 3.8±2.3 3.5±2.1 0.485

PLR 120.6±42.9 130.6±40.8 0.128



significantly higher levels of RDW in GDM patients 
compared with healthy pregnant controls (8,21,32). 
The relatively small sample size and retrospective 
design are the major limitations of the present study. 
Moreover, due to this retrospective nature, we do not 
have remarkable data on some hormonal, metabolic 
and demographic parameters such as body mass index, 
insulin, inflammatory and oxidative stress markers and 
how MPV, NLR, PLR and RDW changed after glycemic 
control was achieved during pregnancy. Thus, we also 
accept that revealing the associations between these 
simple hematologic parameters and adverse pregnancy 
outcomes would have been noteworthy. 

CONCLUSION
MPV and RDW can be a potential marker in the early 
diagnostics of GDM. The possible effect of this finding 
on perinatal and fetal outcomes and its potential role 
in the selection of treatment modality for GDM needs 
to be further determined.
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