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Aim: To evaluate the differences in platelet count and platelet indices in the second trimester of pregnancy between pregnant women with 
gestational diabetes mellitus (GDM) and apparently healthy pregnant women.

Methods: A cross-sectional study was performed with 60 pregnant women with GDM (cases) and 60 apparently healthy pregnant women 
(controls). The study groups were matched in terms of baseline characteristics; complete blood counts were done to determine platelet counts 
and platelet indices.

Results: The mean total platelet count, MPV, PDW and P-LCR were significantly increased in pregnant women with GDM compared to the 
apparent healthy pregnant women (P value = 0.00). MPV was well correlated with PDW and P-LCR, and PDW was directly correlated with P-LCR.

Conclusion: The high platelet count and the significant changes in platelet indices on CBC testing in the second trimester of pregnancy were 
most probably due to the presence GDM.
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Abbreviations: MPV: Mean Platelet Volume; PDW: Platelet Distribution Width; P- LCR: Platelet Large Cell Ratio; GDM: Gestational Diabetes 
Mellitus; PLR: Platelet Count to Lymphocyte Ratio; NLR: Neutrophil to Lymphocyte Ratio; EDTA: Ethylene Diamine Tetra Acetic Acid

Introduction

Gestational diabetes mellitus (GDM) is one of the most common 
chronic diseases associated with pregnancy among women. In 
the literature, it is the most common medical problem during 
pregnancy, and it is observed mostly in old and obese pregnant 
women with strong family histories of diabetes mellitus [1,2]. 
GDM is diagnosed when there is an increase in the blood sugar 
level that occurs for the first time in pregnant women without any 
history of diabetes mellitus. The disease usually occurs between 
the 24th and 28th week of pregnancy and may appear shortly 
before or after [3,4]. The hormones secreted during pregnancy 
antagonize the action of insulin, and so in pregnant women, there 
is an increase in demand for insulin production from the pancreas 
to overcome the insulin resistance. Pregnant women who are 
obese and old as well as those who have a family history of 
diabetes, are unable to produce enough insulin, and this leads to 
the development of gestational diabetes [4,5]. This disease results 
in high rates of prenatal and maternal mortality as well as long- 

 
term complications for the mother and child. Therefore, the early 
detection and treatment of the disease is important in reducing 
these risks [6].

In spite of extensive research spanning several decades, there 
is no consensus on a method for screening for GDM [1]. The most 
used method for diagnosing gestational diabetes was proposed by 
the International Diabetes Federation. In this method, pregnant 
women at 24-28 weeks of gestation are screened using fasting 
blood sugar one and two hours after the intake of 75g of glucose. 
GDM is diagnosed if FBS is 92–125 mg/dl or if a patient has a 
one-hour blood sugar of 180 mg/dL or more or a two-hour blood 
sugar of 153 mg/dL or more [4].

The global estimated prevalence of GDM is 13.2% [7]. 
According to national studies, the prevalence of gestational 
diabetes among Saudi women is high compared to the global 
prevalence 15%–39.4% [8-10]. This is a result of the advanced age 
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and prevalence of obesity in pregnant Saudi women at conception 
[8]. Early changes in blood cell components in pregnant women 
with gestational diabetes resulting from chronic and mild 
inflammation are due to the pathogenesis of insulin resistance [1].
White blood cells and platelets play an important role in reducing 
inflammation as their numbers increase in acute and chronic 
inflammation [11].

Inflammatory parameters, such as platelet count to 
lymphocyte ratio (PLR) and neutrophil to lymphocyte ratio (NLR) 
can be calculated using complete blood count (CBC) test results 
[12]. The platelet count and indices, including mean platelet 
volume (MPV), platelet distribution width (PDW) and platelet 
large cell ratio (P-LCR) from the CBC test provide important 
information on the occurrence of gestational diabetes [13-15]. A 
group of international studies have suggested a change in platelet 
indices in pregnant women with GDM. A study done in China found 
MPV values to be higher in pregnant women with GDM compared 
to their healthy counterparts [16]. Other studies revealed an 
increase in platelet count in women with GDM compared to 
women without the disease [17].

However, a study in China reported insignificant differences in 
platelet parameters between diabetic and non- diabetic pregnant 
women [18]. Although there has been a lot of research on the 
relationship between platelet indices and GDM, the conflicting 
research results engender debate and controversy. Hence, this 
study aimed to evaluate the differences in platelet count and 
platelet indices in the second trimester of pregnancy between 
pregnant women with GDM and apparently healthy pregnant 
women.

Materials and Methods

A cross-sectional, case-control study was conducted in Najran 
University Hospital, Najran, Saudi Arabia between June 2020 and 
March 2021. Sixty pregnant women between 24–32 weeks of 
pregnancy and between 25–39 years, who were diagnosed with 
GDM according to the International Diabetes Federation criteria 
[4], formed the test group, and sixty healthy pregnant women 
matched for age, comprised the control group. Non-pregnant 
Saudi women and those with known hematological disorders 
were excluded from this study.

An interview with a questionnaire was conducted to 
determine the baseline characteristics and clinical information of 
all pregnant women in this study. The clinical examination was 
carried out by physicians working at Najran University Hospital. 
Weight and height were measured to obtain BMI using the weight 
(kg) per height (m2) formula. A 2-ml sample of venous blood was 
collected from each participant into tubes containing ethylene 
diamine tetra acetic acid (EDTA). The samples were analyzed 
immediately to avoid changes in platelet size. The Sysmex XN-350 
blood counter (Sysmex, Japan) was used to measure total platelet 
count, MPV, PDW and P-LCR.

Ethical considerations

The Ethics and Research Committee of Najran University 
approved the protocol of this study. The objectives of this study 
were discussed with the participants. Informed consent was 
obtained from all participants before sample collection.

Statistical analysis

The data from this study was statistically analyzed using SPSS 
version 21. Independent samples t-test and one- way ANOVA were 
performed to determine the differences between the test and 
control groups. Correlation was done and r values were obtained. 
P values <0.05 were considered significant.

Results

The current study enrolled 120 subjects who were selected 
according to inclusion criteria and allocated to two groups. 
Sixty pregnant women with GDM were selected as cases and 
60 apparently healthy pregnant women, as controls. The study 
groups were matched in terms of baseline characteristics, and no 
significant differences regarding these characteristics were noted 
(Table 1). The mean values of total platelet count, MPV, PDW and 
P-LCR were significantly higher in the GDM group compared to 
the control group (P value = 0.00) (Table 2). In the GDM group, 
MPV was directly correlated with PDW and P-LCR, and PDW was 
directly correlated with P- LCR. On the other hand, a significant 
negative correlation between platelet count and PDW and P-LCR 
and an insignificant negative correlation between platelet count 
and MPV were found (Table 3).

Table 1: Statistics and mean differences of demographic and medical 
data between case and control groups.

Variables Cases (n = 60) Controls (n = 60) P value

Age (years) 29.4±6.9 27.8±6.3 0.78

Gestational age (weeks) 25.80±0.99 25.70±0.81 0.43

Weight (kg) 66.0±8.7 68.1±9.1 0.32

Height (cm) 160.2±6.0 161.7±5.7 0.13

BMI (kg/m2) 25.4±2.8 25.6±2.7 0.28

P values < 0.05 considered significant.
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Table 2: Statistics and mean differences of total platelet count, MPV, PDW and P-LCR between case and control groups.

Variables Cases (n = 60) Controls (n = 60) P value

Platelet count (×103/μm) 228.65 ± 78.3 192.07 ± 55.7 0

MPV (fl) 10.11 ± 1.9 8.61 ± 1.5 0

PDW (%) 13.5 ± 1.7 11.6 ± 0.9 0

P-LCR (%) 24.96±8.7 16.60 ±3.7 0

P values < 0.05 considered significant.

Table 3: Correlations between platelet count and indices in the GDM group.

GDM Platelet count (×103/μm MPV (fl) PDW (%) P-LCR (%)

Platelet count (×103/μm)
r value   -0.218 -0.39 -0.3

p value   0.094 0.002 0.02

MPV (fl)
r value -0.218   0.35 0.564

p value 0.094   0.006 0

PDW (%)
r value -0.39 0.35   0.772

p value 0.002 0.006   0

P-LCR (%)
r value -0.3 0.564 0.772  

p value 0.02 0 0  

P values < 0.05 considered significant.

Discussion

GDM is a significant but frequently overlooked risk factor for 
a mother’s future health. About 15–18% of women with histories 
of GDM will suffer from type 2DM within the first five years 
after pregnancy [19,20]. Although this risk for type 2 diabetes 
mellitus is well established for women with GDM, there have been 
previous studies on this issue in women with GDM [20,21]. Our 
study results suggest that platelet count and indices in the second 
trimester were highly correlated with the occurrence of GDM.

We found that the platelet count, MPV, PDW and P-LCR values 
for the GDM group were higher than those for the healthy control 
group. Our results agreed with those of Fashami & Elnour, et al. 
[13] and Hope et al. [22], showing that in the second trimester 
of pregnancy, women with GDM had significantly elevated 
platelet counts, MPV, PDW and P-LCR compared to healthy 
pregnant women. Platelets are known to play an important and 
essential role in homeostasis and thrombosis, and many studies 
have indicated that platelets may also be critically involved 
in intercellular communication, inflammatory activity, and 
immunization [11]. In addition, chronic and mild inflammation 
are key elements in the pathogenesis of insulin resistance in type 
2 diabetes. Among the immune elements, platelets are critical in 
regulating inflammation as high platelet counts are observed in 
chronic and acute inflammation [23].

GDM is a systemic disease that affects both the mother and 
fetus [1]. These patients have an increased risk of developing type 
2 diabetes and must therefore be closely monitored. Increased 
MPV and PDW may reflect increased platelet activation, and thus, 

additional research on platelet parameters and functions may 
assist in reducing the mortality and morbidity associated with 
GDM. Contrary to our finding, Erdoğan et al. [24] found that there 
were no significant variations in the mean values of platelet count 
and MPV between healthy pregnant women and those with GDM. 
The reason for this result was the low number of participants 
enrolled in the study. We found that MPV was correlated with PDW 
and P-LCR, and PDW was directly correlated with P-LCR. This is 
consistent with the finding of Sak et al. [25] that average MPV 
values were significantly increased in patients with gestational 
diabetes, and the MPV was positively correlated with PDW and 
platelet count.

Conclusion

This study confirmed that there is a correlation between 
platelet indices in pregnant women in the second trimester 
with gestational diabetes. Women with GDM had higher platelet 
counts, MPV, PDW and P-LCR compared to healthy pregnant 
women. MPV and PDW had the strongest association of all indices 
with the occurrence of GDM in the second semester, and this 
had significant clinical implications. Given the critical nature of 
early diagnosis of GDM, additional research in the early stages of 
pregnancy is necessary to determine whether early intervention 
can improve pregnancy outcomes.
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