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ABSTRACT
Objective: Gestational diabetes mellitus (GDM) is the most common endocrinopathy 
in pregnant women. The aim of this study is to investigate the relationship between 
changes in complete blood count parameters, a common and inexpensive test, and 
GDM.
Material and Methods: In this retrospective study, changes in the complete blood 
count parameters of pregnant women who underwent a 75-gram oral glucose toler-
ance test at 24–28 weeks of gestation between October 2021 and October 2022 were 
compared with healthy pregnant women.
Results: A total of 424 pregnant women were included in the study. Of these, 107 
(25.2%) were in the GDM group, and 317 (74.8%) were in the control group. The 
levels of white blood cell, neutrophil, red blood cell, hemoglobin, and hematocrit 
were higher in the GDM group (p=0.015, 0.02, 0.025, 0.01, 0.000). Basophil and 
mean corpuscular hemoglobin concentration (MCHC) levels were found to be lower 
in GDM patients (p=0.029, 0.009). Logistic regression analyses showed relationships 
between age, basophil, MCHC, and hematocrit levels. ROC analyses of the relevant 
blood parameters showed low sensitivity or specificity.
Conclusion: Complete blood count parameters are affected in GDM patients, but 
clinical use seems challenging. Advanced age is also associated with an increased 
GDM risk.
Keywords: Basophile, gestational diabetes mellitus, hemoglobin, hemogram, neutro-
phil, white blood cell.
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INTRODUCTION
Gestational diabetes mellitus (GDM) is a common endocrine 
pathology during pregnancy. It is defined as glucose intolerance 
first detected during pregnancy.[1] The prevalence of GDM has been 
reported in a wide range of 1.8–25.1% in various studies.[2] It is as-
sociated with many obstetric complications such as preeclampsia, 
polyhydramnios, increased cesarean section rates, fetal macroso-
mia, and perinatal mortality.[3] Diagnosis and treatment of GDM are 
of great importance because it is so common and is associated with 
perinatal complications.

Complete blood count (CBC) is a common and inexpensive ex-
amination that includes many parameters. Changes in CBC param-
eters can be used for diagnosis and follow-up in many infectious, in-
flammatory, or malignant diseases.[4,5] Cells such as white blood cells 
(WBC), lymphocyte (Ly), monocyte (Mo), platelet (Plt) show changes 
in response to systemic inflammation.[6] Low or high hemoglobin (Hb) 
levels can occur as a cause or consequence of many diseases. Like-
wise, platelet levels are an important component of the coagulation 
system. In a disease such as GDM, which affects many tissues, or-
gans, and systems, changes in CBC parameters would be expected. 
However, conflicting results have been obtained in studies examining 
changes in first or second trimester CBC parameters in GDM patients.

The aim of this study is to investigate the relationship between 
second trimester CBC parameters and GDM.

MATERIAL AND METHODS
Pregnant women who applied to the pregnancy outpatient clinic of 
our hospital between October 2021 and October 2022 and performed 
a 75-g oral glucose tolerance test (OGTT) were included in this ret-
rospective study. Pregnant women were considered to have GDM if 
one of the following plasma glucose values was met or exceeded ac-
cording to the International Association of Diabetes and Pregnancy 
Study Groups (IADPSG) criteria: Fasting ≥92 mg/dl; 1st hour ≥180 
mg/dl; 2nd hour ≥153 mg/dl.

Age, number of previous pregnancies, number of births, gesta-
tional week, and complete blood count parameters were recorded for 
each patient. The gestational age determination was based on the 
last menstrual period and ultrasonography. The patients were divided 
as pregnant women with gestational diabetes mellitus and healthy 
pregnant women.

Inclusion Criteria

Pregnant women between the ages of 18–46 years and at 24–28 
weeks of pregnancy.

Exclusion Criteria

Multiple pregnancies, stillbirth, preeclampsia, pregestational dia-
betes mellitus, hypertension, systemic disorders such as chronic liver 
and kidney diseases, active smoking, and infection (urinary, respira-
tory, or gastrointestinal).

Our study was reviewed and prepared in accordance with the 
“Declaration of Helsinki” and the “Good Clinical Practice Guide.” 
Ethics approval for this study was granted from the Recep Tayyip Er-
doğan University Non-invasive Clinical Research Ethics Committee 
(decision no: 2023/41 date: 14/09/2023).

Statistical Evaluation

Statistical analysis and ratios were made using SPSS 21.0 program. 
Parameters that fit the normal distribution were compared with Stu-
dent’s t-test, and parameters that did not fit were compared with the 
Mann-Whitney U test. In the evaluation, p<0.05 was considered sig-
nificant within the 95% confidence interval.

RESULTS
A total of 424 pregnant women were included in the study. Of these 
pregnant women, 107 (25.2%) were in the GDM group and 317 
(74.8%) were in the control group. The differences between the av-
erage age, gravida, and parity were statistically significant. The dif-
ference between the average gestational ages was not statistically 
significant. Demographic data of individuals are shown in Table 1.

The differences between the groups in second trimester WBC, 
neutrophil, basophil, RBC, Hb, Hct, and MCHC averages were found 
to be statistically significant (Mann-Whitney U test p=0.018, 0.021, 
0.02, 0.031, 0.013, 0.000, 0.006). The comparison of the second 
trimester hemogram parameters of the pregnant women included in 
the study is shown in Table 2.

Binary logistic regression analysis was performed using age, lym-
phocyte (Ly), basophil (Ba), hematocrit (Hct), mean corpuscular hemo-
globin concentration (MCHC), and neutrophil-lymphocyte ratio (NLR) 
to determine the risk of GDM. It was determined that age, blood Ba, 

 GDM (n=107) Control (n=315) Total (n=424) p 
 Mean±SD Mean±SD Mean±SD

Age 29.84±5.39  32.64±5.04 30.54±5.44 0.000
Gravida 2.2±1.44  2.6±1.47 2.3±1.46 0.003
Parite 0.87±1.03  1.18±1.07 0.94±1.04 0.004
Gestational age /day 178.67±9.47 176.93±8.85 178.24±9.34 0.119

GDM: Gestational diabetes mellitus; SD: Standard deviation.

Table 1: Demographic data of pregnant women included in the study (Mann-Whitney U test)
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Hct, and MCHC levels (p=0.001, 0.006, <0.001, and 0.009; Exp(B)=1.1, 
0.044, 1.18, and 0.684) showed a statistically significant difference in 
determining the risk of GDM (Table 3). ROC analysis and specificity and 
sensitivity values of age, Ba, Hct, and MCHC values are given in Table 4.

DISCUSSION
One of the physiological changes required to maintain a healthy 
pregnancy is adaptations in glucose metabolism. Glucose sensitivity 
increases in the early stages of pregnancy, and glucose is stored in 

adipose tissues to meet the needs of the fetus in the following weeks 
of pregnancy. In the following weeks of pregnancy, insulin resistance 
increases under the influence of hormones such as estrogen, proges-
terone, leptin, cortisol, and placental lactogen.[7] Accordingly, a mild 
hyperglycemia is achieved in the maternal blood. This physiological 
adaptation, which is expected to occur in every healthy pregnancy, 
may lead to the development of GDM in susceptible individuals.

Insulin resistance and chronic hyperglycemia cause low-level 
systemic inflammation. Immune system cells and pro-inflammatory 
cytokines play an important role in controlling this inflammation. Due 

 Control GDM Total p 
 Mean±SD Mean±SD Mean±SD

WBC (103/uL) 10.11±2.2  10.6±2.2 10.23±2.21 0.015
LY (103/uL) 1.85±0.45 1.89±0.5 1.86±0.46 0.591
MO (103/uL) 0.53±0.15 0.55±0.15 0.54±0.15 0.543
NE (103/uL) 7.54±1.89 7.97±1.94 7.65±1.91 0.02
EO (103/uL) 0.15±0.1 0.16±0.13 0.15±0.1 0.592
BA (103/uL) 0.023±0.012 0.02±0.011 0.022±0.012 0.029
LY% 18.7±4.29 18.26±4.78 18.59±4.42 0.258
MO% 5.33±1.11 5.22±1.17 5.3±1.12 0.15
NE% 74.22±4.76 74.75±5.61 74.36±4.98 0.183
EO% 1.49±0.94 1.54±1.21 1.5±1.01 0.818
BA% 0.23±0.12 0.2±0.1 0.22±0.12 0.015
RBC (106/uL) 3.8±0.3 3.87±0.28 3.82±0.3 0.025
HB (g/dL) 11.39±0.95 11.69±0.82 11.46±0.93 0.01
HCT % 34.19±2.72 35.32±2.39 34.48±2.69 0.000
MCV (fl) 90.07±5.88 91.18±4.32 90.35±5.54 0.245
MCH (pg) 30.02±2.28 30.19±1.74 30.07±2.16 0.679
MCHC (g/dL) 33.31±0.95 33.1±0.79 33.26±0.92 0.009
PLT (103/uL) 243.67±57.7 241.4±57.11 243.1±57.49 0.822
MPV (fl) 9.98±1.12 9.97±1.19 9.98±1.13 0.497
PCT (%) 0.24±0.05 0.23±0.05 0.23±0.05 0.888
PDW (fl) 16.07±0.34 16.11±0.32 16.08±0.33 0.273
IMG (103/uL) 0.15±0.74 0.12±0.12 0.14±0.64 0.786
NRBC (103/uL) 0.002±0.033 0.0002±0.0017 0.0016±0.029 0.661
PLCR (%) 25.98±7.9 26.02±8.56 25.99±8.06 0.578
PLCC(103/uL) 61.18±18.14 60.32±17.81 60.96±18.04 0.586
NLR 4.24±1.29 4.46±1.49 4.3±1.35 0.238
PLR 137.46±41.44 134.17±39.43 136.63±40.92 0.639

GDM: Gestational diabetes mellitus; SD: Standard deviation; WBC: White blood cell; LY: Lymphocyte; MO: Monocyte; NE: Neutrophil; EO: Eosinophil; BA: 
Basophil; RBC: Red blood cell; HB: Hemoglobin; Hct: Hematocrit; MCV: Mean corpuscular volume; MCH: Mean corpuscular hemoglobin; MCHC: Mean 
corpuscular hemoglobin concentration; PLT: Platelet; MPV: Mean platelet volume; PCT: Platecrit; PDW: Platelet distribution volume; IMG: Immature granu-
locyte; NRBC: Nucleated red blood cell; PLCR: Platelet large cell ratio; PLCC: Plasma leukocyte cell count; NLR: Neutrophil lymphocyte ratio; PLR: Platelet 
lymphocyte ratio.

Table 2: Comparison of 2 trimester hemogram parameters (Mann-Whitney U test)
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to the high costs and difficulties in measuring these pro-inflamma-
tory cytokines, research has focused on the relationship of blood in-
flammatory cells with GDM. The results of studies investigating the 
relationship of various inflammatory markers with GDM have yielded 
different results. High leukocyte levels in early pregnancy have been 
found to be associated with the development of GDM.[8] There are 
also studies that detect a relationship with other inflammatory param-
eters, such as platelet-lymphocyte ratio and neutrophil-lymphocyte 
ratio.[9,10] Similarly, inflammation-related parameters such as MPV, 
platelet, and plateletcrit (PCT) have been found to be associated 
with GDM.[6] Contrary to these, there are also studies showing that 
changes in GDM and CBC parameters are not related to GDM.[11] 
One study shows that while the neutrophil-lymphocyte ratio is high 
in GDM patients, the platelet-lymphocyte ratio, another inflammatory 
parameter, is not related.[12] The data obtained in our study show that 
WBC, neutrophil, and basophil counts are higher in GDM patients.

Both high and low Hb concentration may be associated with com-
plications in pregnancy. High Hb levels have been identified as a risk 
factor for GDM.[13,14] Moreover, the risk of GDM seems to decrease in 
pregnant women with iron deficiency.[15] Iron is an essential element 
that plays important roles in many physiological reactions. For this 
reason, iron deficiency is an important health problem in pregnant 

women, and iron supplementation is routinely recommended for preg-
nant women in many countries.[16] However, excess iron stored in the 
body can also pose a risk for many diseases because reactive oxygen 
radicals are synthesized at high iron levels. This situation causes ox-
idative stress. Data showing that pancreatic beta cells are sensitive 
to oxidative stress seem to be parallel to the increase in the risk of 
GDM.[17] Chronic inflammation due to oxidative stress may be another 
underlying cause. Another risk of high Hb levels may be problems 
related to increased blood viscosity. Increased viscosity negatively 
affects the transmission between the fetoplacental unit and the fetus 
and mother. Negative effects on this placental exchange may lead 
to complications such as low birth weight, preeclampsia, GDM, and 
stillbirth. The data obtained in our study show that Hb, Hct, and RBC 
levels in GDM patients are higher than in healthy pregnant women.

The regression analysis we conducted in our study shows that 
advanced age and low Ba values can be used to predict the risk of 
GDM. In the literature, advanced age is considered a risk factor for 
GDM.[18] In addition, there is data showing that Ba values are low 
in GDM patients.[19] The literature also suggests a relationship be-
tween MCHC and GDM,[20] particularly indicating that the risk of GDM 
seems to increase after the age of 30.5 years. If low Ba values are 
detected in older pregnant women, these patients should be carefully 
evaluated for GDM. In the current study, mean Ba levels of the GDM 
and control groups were 0.002 and 0.0023 103/µL. Additionally, Hct 
and MCHC values were very close between the control and GDM 
groups. In the ROC analyses of the basophil, Hct, and MCHC, sen-
sitivity or specificity were low. Therefore, while the differences were 
found to be statistically significant, low sensitivity or specificity makes 
them less useful for clinical practice.

Studies provide varying results when examining the prevalence 
of GDM and changes in various CBC parameters. The reasons for 
these differences may be due to the different diagnostic tests applied 
or genetic and environmental differences in the screened population. 
This variability complicates the use of CBC parameters in the diagno-
sis of GDM. It is also possible that statistically significant results may 
not be clinically significant. Therefore, more research and examina-
tion are needed before a definitive threshold value of any parameter 
can be used in the diagnosis of GDM.

Variable (B) SE z  p   (Exp(B)) Min Max

(Cut point) -1.419 5.778 -0.246 0.806 0.242 0 20041.49
Age 0.096 0.023 4.232 <0.001 1.1 1.053 1.15
LY 0.157 0.088 1.784 0.074 1.17 0.985 1.39
BA -3.133 1.1 -2.848 0.004 0.044 0.005 0.376
Hct 0.169 0.048 3.493 <0.001 1.184 1.077 1.302
MCHC -0.38 0.145 -2.613 0.009 0.684 0.514 0.909
NLR 0 0 1.568 0.117 1 1 1.001

GDM: Gestational diabetes mellitus; SE: Standard error; WBC: White blood cell; RBC: Red blood cell; LY: Lymphocyte; BA: Basophil; HB: Hemoglobin; Hct: 
Hematocrit; MCHC: Mean corpuscular hemoglobin concentration; NLR: Neutrophil lymphocyte ratio; Min: Minimum; Max: Maximum.

Table 3: Logistic regression analysis of age, gravity, parity, WBC, RBC, Hb, Hct, Neu, Ba and MCHC in determining the risk of GDM

	 AUC	 Sensitivity	 Specificity	 Cut	off 
    value

Age 0.66 0.67 0.61 30.5
Basophile 0.42 0.96 0.04 0.05
Hct 0.61 0.63 0.56 34.6
MCHC 0.58 0.80 0.37 33.6

ROC: Receiver operating characteristic; GDM: Gestational diabetes mel-
litus; AUC: Area under curve; MCHC: Mean corpuscular hemoglobin; Hct: 
Hematocrit.

Table 4: ROC analyses of parameters related to GDM



Kağıtçı et al. Hemogram in gestational diabetes mellitus

December 2024

Zeynep Kamil Med J 2024;55(4):196–200

200

CONCLUSION
According to logistic regression analyses, advanced age, Hct, Ba, 
and MCHC levels could be used for predicting GDM. Additionally, 
high Hb, RBC, WBC, and neutrophil concentrations seem to be as-
sociated with GDM. However, none of these parameters appear to be 
useful for clinical practice.
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