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Determining Gestational Diabetes
Mellitus Risk: Evaluation of the Role
of Complete Blood Count Variables
Measured in the First Two Trimesters

Gestasyonel Diabetes Mellitus
Riskinin Belirlenmesi:

[k 1ki Trimesterde Olciilen Tam Kan
Sayimi Degiskenlerinin Roliiniin
Degerlendirilmesi

ABSTRACT

Objective:

To evaluate the value of first and second trimester complete blood count (CBC) pa-
rameters in predicting the risk of gestational diabetes mellitus (GDM).

Material and Methods:

This study was carried out from January 2017 to December 2018 at the Bagcilar
Training and Research Hospital Gynecology and Obstetrics polyclinic. The CBC
and biochemistry results, various indices calculated from CBC parameters, and other
data of the study group consisting of pregnant women with and without GDM were
obtained from medical records.

Results:

Age (p<0.001), fasting glucose (p<0.001), red blood cell count (RBC) (p<0.001),
hemoglobin (p=0.015), hematocrit (p<0.001), red cell distribution width (RDW)
(p=0.001), RDW-to-platelet ratio (p<0.001), and all glucose levels for 75 g OGTT
tests (p<<0.001 for all) were higher in women with GDM compared to controls. Plate-
let count (p=0.002), platelet-to-lymphocyte ratio (p=0.006) and platelet-to-MPV ra-
tio (p=0.021) were lower in pregnant women with GDM compared to those without.
We found advanced age (p<0.001), high RBC (p=0.002) and high RDW-to-plate-
let ratio (p<0.001) were independently associated with GDM. For the prediction
of GDM, the area under curve (AUC) values were highest for RBC (AUC:0.619,
95%CI: 0.566-0.673; p<0.001) and RDW-to-platelet ratio (AUC:0.610, 95%CI:
0.556-0.663; p<0.001). RBC showed 57.0% sensitivity and 63.4% specificity, while
RDW-to-platelet ratio demonstrated 31.7% sensitivity and 89.2% specificity.

Conclusion:

Increased RBC and increased RDW-to-platelet ratio measured in the early period of
pregnancy are independent predictors of higher GDM risk. Comprehensive prospec-
tive studies assessing early determinants of GDM risk are needed.
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Amacg:

Gestasyonel diyabetes mellitus (GDM) riskini 6ngérmede
birinci ve ikinci trimester tam kan sayimi1 (CBC) paramet-
relerinin degerini degerlendirmek.

Gerec ve Yontemler:

Bu retrospektif vaka kontrol ¢alismasi, Ocak 2017
ile Aralik 2018 tarihleri arasinda Bagcilar Egitim ve
Arastirma Hastanesi Kadin Hastaliklar1 ve Dogum Po-
liklinigi’nde gerceklestirildi. GDM’li gebeler ve saglikli
gebelerden olusan ¢aligma grubunun CBC ve biyokimya
sonuglari, CBC parametrelerinden hesaplanan cesitli in-
deksler ve diger veriler tibbi kayitlardan elde edildi.

Bulgular:

Yas (p<0,001), aclik kan glukozu (p<0,001), eritrosit sayisi
(RBC) (p<0,001), hemoglobin (p=0,015), hematokrit
(p<0,001), eritrosit dagilim genisligi (RDW) (p=0,001),
RDW-trombosit orani (p<0,001) ve 75 g OGTT testleri i¢in
tim glukoz seviyeleri (tiimii i¢in p<0,001) GDM’li kadinlarda
kontrollere kiyasla daha yiiksekti. GDM’li gebelerde trombos-
it say1s1 (p=0,002), trombosit/lenfosit orani (p=0,006) ve trom-
bosit/MPV orani (p=0,021) saglikli gebelere gore daha diisiik-
tii. Yiiksek yas (p<0,001), yiiksek RBC (p=0,002) ve yiiksek
RDW-trombosit orant (p<0,001) GDM igin anlamli bagimsiz
risk faktorleri olarak bulundu. GDM nin 6ngdriilmesinde, egri
altinda kalan alan (AUC) degerleri en yiiksek olan parame-
treler RBC (AUC:0,619, %95GA: 0,566-0,673; p<0,001) ve
RDW-trombosit oram1 (AUC:0,610, %95GA: 0,556-0,663;
p<0,001) idi. RBC %57,0 duyarlilik ve %63,4 ozgiilliik
gosterdi ve RDW-trombosit orant %31,7 duyarlilik ve %89,2
ozgiillik gosterdi.

Sonug:

Gebeligin erken doneminde saptanan artmig RBC ve
artmis RDW-trombosit orani, GDM riskinin artmasinin
bagimsiz prediktorleridi. GDM riskinin erken belirle-
yicilerini degerlendiren kapsamli prospektif ¢alismalara
ihtiyag vardir.

Anahtar Kelimeler:
Gestasyonel diyabet, Risk, Tam kan sayimi1

INTRODUCTION

Gestational diabetes mellitus (GDM) is diabetes diag-
nosed during pregnancy in women without diabetes be-
fore pregnancy (1). In the normal course of pregnancy,
insulin resistance increases towards the end of the second
trimester; however, individuals often remain normogly-
cemic owing to elevated insulin production. If this com-
pensation is insufficient in responding to resistance, GDM
may develop (2).

According to International Diabetes Federation data from
2017, more than 21 million births were affected by hy-
perglycemia during pregnancy and more than 18 million
of these directly related with GDM (3). GDM is by far
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the most common disorder of the metabolism observed
during pregnancy, with a reported prevalence of 17.8%
(9.3-25.5%) (4, 5). GDM risk has been associated with
various factors, including being overweight or obese, ex-
cessive gestational weight gain, unhealthy diet, genetic
polymorphisms, polycystic ovary syndrome, micronutri-
ent deficiencies, maternal age, and insulin resistance-re-
lated disease history in the family (6).

GDM poses a significant economic burden for health sys-
tems and it also has the potential to have serious adverse
effects on the health of current and future generations
through genetic and environmental mechanisms that are
not yet fully understood (4). It has adverse effects in-
cluding gestational hypertension and preeclampsia, and
is associated with neonatal problems such as hyperinsu-
linemia, macrosomia, cesarean delivery, hypoglycemia,
and obesity and Type 2 DM later in life (5). Improved
health outcomes depend on early diagnosis and stringent
glycemic control (7). Various diagnostic approaches have
been used to identify mothers with GDM (8). The gold
standard test is the oral glucose tolerance test (OGTT),
administered between the 24th and 28th weeks of gesta-
tion. However, time and laboratory costs, the difficulty of
drinking glucose solution, need for fasting before the test
and low reproducibility are among the factors that cause
difficulties in OGTT application. Additionally, OGTT is
performed at a very late timepoint in the pregnancy and
it cannot detect mild glucose intolerance (9). Therefore,
being able to estimate GDM risk within the first two tri-
mesters before OGTT can be performed, may be useful for
early diagnosis and could prevent complications. Today,
there is no accepted routine screening protocol for the di-
agnosis of GDM in the period before OGTT. In previous
studies, some whole blood parameters, including platelet
count, mean platelet volume (MPV) and neutrophil count,
were reported to be useful in estimating GDM risk (10-
13). We aimed to investigate complete blood count (CBC)
parameters and indices measured during the first and sec-
ond trimesters with respect to their value in predicting
GDM risk.v This study has been prepared on the basis of
the medical specialty thesis titled “Evaluation of the role
of whole blood count variables in prediction of the risk
of gestational diabetes mellitus”, which we completed in
2019 under the supervision of specialist doctor M.A.

MATERIAL and METHODS

This retrospective study was conducted with 415 pregnant
women between April January 2017 and December 2018
in Bagcilar Health Practice and Research Center, Univer-
sity of Health Sciences, Bagcilar, Turkey. Ethics commit-
tee approval for the study was obtained from Clinical Re-
search Ethics Committee of Health Sciences University
Istanbul Bagcilar Training and Research Hospital (deci-
sion no: 2019.03.1.03.022, date: 01/03/2019). All proto-
cols were conducted in accordance with the principles of
the Declaration of Helsinki.
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Inclusion and exclusion criteria

Within the scope of the study, the health records of 221
pregnant women with GDM and 194 without GDM, who
had applied to the Bagcilar Health Practive and Research
Center, University of Health Sciences, between January
1, 2017 and December 31, 2018, were retrospectively an-
alyzed. Pregnant women with diabetes diagnosis before
pregnancy, those with eclampsia or preeclampsia, patients
diagnosed with other chronic diseases, and subjects with
infectious, rheumatological or connective tissue diseases
were excluded.

For the diagnosis and follow-up of pregnancy in our clin-
ic, a detailed obstetric history, personal and familial sys-
temic disease history are questioned. Data on height, body
weight, blood pressure and detailed physical/pelvic ex-
aminations are recorded and ultrasonography and various
laboratory measurements are performed at the required
gestational weeks. Obstetric USG of the pregnant women
was performed with a 7.5 MHZ vaginal and abdominal
probe on an Aloka prosound SSD 5500 ultrasound device.

Laboratory analysis

Laboratory test results for the period before OGTT (before
the 24th gestational week) were recorded from medical
records. Blood glucose tests were performed on the Beck-
man-Coulter AU-5800 model device. HbAlc testing was
done with the Arkray-Adams A1cHA-8180, while CBC
evaluations were done with Sysmex XN-9000 device.
Various indices were calculated from CBC results, includ-
ing neutrophil-to-lymphocyte ratio, platelet-to-neutrophil
ratio, platelet-to-lymphocyte ratio, platelet-to-MPV ratio,
and red blood distribution width (RDW)-to-platelet ratio.

Oral glucose tolerance test

All pregnant women screened for GDM were between 24-
28 weeks gestational age. Some of the pregnant women
underwent 50 g OGTT and some underwent 75 g OGTT.
Pregnant women with positive test results in the first group
underwent a 100 g oral glucose loading test (OGTT) for
diagnosis. The 75 g glucose loading test was performed
for both screening and diagnostic purposes. Since there is
no clear consensus in the world on which test should be
used to diagnose GDM, both tests are used. The methods
and limits recommended by the ADA were used for both
screening tests.

Before the 50 g glucose loading test, pregnant women
were not required to be hungry. However, at least 8 hours
of fasting was required before the 75 g and 100 g tests.
Before the OGTT, pregnant women were asked to take
uninterrupted diet for at least three days. Pregnant women
were restricted in terms of physical activity during the test
period.

For the 50 g loading test, the threshold value for the first
hour blood glucose > 140 mg/dl was accepted. Impaired
glucose tolerance was considered in patients with first
hour blood glucose levels between 140 and 180 mg/dl and
a 100 g OGTT test was performed. For the 75 g loading
test, venous plasma threshold values were accepted as
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fasting > 92 mg/dl, 1st hour > 180 mg/dl, 2nd hour > 153
mg/dl. Patients with a high value of 75 g OGTT were di-
agnosed with GDM. For 100 g OGTT, the cut-off values
in venous plasma were accepted as fasting > 95 mg/dl; 1st
hour > 180 mg/dl; 2nd hour > 155 mg/dl; 3rd hour > 140
mg/dl according to Carpenter and Coustan (C&C) criteria.
GDM was diagnosed if there were two or more threshold
elevations in 100 g OGTT.

Statistical analysis

The IBM SPSS software for Windows, Version 25.0 (IBM,
Armonk, NY, USA) was used for analyses and signifi-
cance threshold was set at p < 0.05. Normality of distri-
bution was tested with histogram and Q-Q plots. Continu-
ous data are summarized with mean =+ standard deviation
or median (Ist quartile - 3rd quartile) in the presence of
normal or non-normal distribution, respectively. Number
and percentage were used to summarize categorical data.
Normally distributed variables were analyzed with the
independent samples t-test, while the Mann-Whitney U
test was used for those without normal distribution. Cat-
egorical variables were compared with chi-square tests
(continuity correction, Pearson, Fisher Exact). Prediction
performances were evaluated by using Receiver Operat-
ing Characteristic (ROC) curve analysis, and cut-off val-
ues were determined by using the Youden index. Multiple
logistic regression analysis (forward conditional method)
was performed to determine the best predictive factors as-
sociated with GDM.

RESULTS

Mean age was 30.27 + 5.87 years and 221 of patients
were diagnosed with GDM. Age (p<0.001), fasting glu-
cose (p<0.001), red blood cell (RBC) (p<0.001), hemo-
globin (p=0.015), hematocrit (p<0.001), red cell distribu-
tion width (RDW) (p=0.001) and RDW-to-platelet ratio
(p<0.001) of pregnant women with GDM diagnosis values
were significantly higher than healthy pregnant women.
Fasting glucose value (p<0.001), 1st hour glucose value
(p<0.001) and 2nd hour glucose value (p<0.001) of 75 g
OGTT test of pregnant women with GDM were signifi-
cantly higher than healthy pregnant women. Platelet count
(p=0.002), platelet-to-lymphocyte ratio (p=0.006) and
platelet-to-MPV ratio (p=0.021) values were higher in
pregnant women with GDM compared to those without
(Table I).



Table I. Summary of variables with regard to gestational diabetes mellitus
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Gestational DM
Total (n=415) Absent (n=194) Present (n=221) p

Age (vears) 3027 +£587 2875 +£580 31.60 £ 5.60 <i.001
OGTT

75-g 304 (73.3%) 194 (100.0%) 110 (49.8%)

<0.001

100-g 111 (26.7%) 0(0.0%) 111 (50.2%)
Fasting glucose (mg/dL) 8O (82 - 96) 83 (80 - 87) 95 (90 - 101) <0.001
75-g OGTT (mg/dL), n=304

Fasting glucose 87 (82-95) 83 (80 - 87) 98.5 (94 - 105) <0.001

1-hour glucose 136 (116.5 - 161) 128 (109 - 148) 163 (130 - 191) <0.001

2-hour glucose 107 (91 - 128) 99 (86-113) 127 (107 - 149) <0.001
100-g OGTT (mg/dL), n=111

Fasting glucose 92 (86 - 97) - 92 (86 -97) N/A

1-hour glucose 203 (190 - 218) - 203 (190 - 218) N/A

2-hour glucose 174 (163 - 186) - 174 (163 - 186) N/A

3-hour glucose 125 (107 - 143) - 125 (107 - 143) N/A
RBC (10%mcL) 398 +0.42 3.89 £ 040 4.07 £0.42 <0.001
Hemoglobin (g/dL) 1140+ 1.15 1125+ 1.11 1152+ 1.16 0.015
Hematoerit (%) 3457+3.18 3395+£239 35124333 <0.001
Leukoeyte (x10°/meL) 1034 £2.24 1042 +£2.12 1027 +2.35 0.499
Neutrophil (%) 71.08 +5.94 7138 +£535 70.82 + 6.42 0.340
Neutrophil (x107%/meL) 738+ 1.90 T4T£1.75 730+£2.03 0.369
Lymphocyte (%) 199(17.1-23.2) 196(17.1-22.9) 20.1(17.2-23.8) 0.353
Lymphocyte (x10°/meL) 2.03 (1.66 - 2.41) 2.05(1.68 - 2.38) 2,02 (1.66 - 2.46) 0.839
Platelet (x107/meL) 248.83 + 64.68 259.05 £ 63.52 239.86 = 64.50 0.002
MPV ({L) 10.0(8.9-10.9) 10.1(9.2-10.8) 10.0(8.7-11.0) 0.948
RDW (%) 13.5(12.8 - 14.6) 13.2(12.5-14.3) 13.7(13.0 - 14.7) 0.001
Platelet to neutrophil ratio 33.73 (26.00 - 41.67) 34.43 (26.85 - 42.55) 32.71 (25.57 - 40.52) 0.078
Platelet to lymphocyte ratio 120.51 (97.78 - 150.00) | 124.25 (100.40 - 156.28)| 113.53 (93.60 - 140.40) | 0.006
Platelet to MPV ratio 24.71 (20.33 - 30.61) 26.15 (21.01 - 31.36) 23.72(19.47 - 30.43) 0.021
RDW to platelet ratio 570 (4.71 - 6.92) 5.35 (4.60 - 6.52) 6.09 (4.85 - 7.34) <0.001

Data are given as mean + standard deviation or median ( 1st quartile - 3rd quartile) for continuous variables according to

normality of distribution and as frequency (percentage) for categorical variables




VNGBV ERPIPZRNIPAN Yakupoglu E. and Altuntas M.

Multiple logistic regression was used to determine factors
independently associated with GDM. We found that higher
age significantly increased the likelihood of GDM devel-
opment (p<0.001). Individuals with high RBC (>4.0) had
a 1.968-fold greater risk for GDM than those with low-
er values (OR: 1.968, 95% CI: 1.295 - 2.989, p=0.002).
Individuals with high RDW-to-platelet ratio (>7.15) had

a 3.706-fold greater risk for GDM than those with lower
values (OR: 3.706, 95% CI: 2.129 - 6.449, p<0.001). Oth-
er variables included in the model, hemoglobin (p=0.293),
hematocrit (p=0.596), platelet (p=0.297), RDW (p=0.087),
platelet-to-lymphocyte ratio (p=0.065) and platelet-to-
MPV ratio (p=0.106) were found to be non-significant
(Table II).

Table II. The best predictive factors for gestational diabetes mellitus, multiple logistic regression analysis

p coefficient |Standard Error |p Exp(p) 95.0% CI for Exp(f)
Age 0.086 0.019 <0.001 1.090 1.050 1.131
RBC (>4.0) 0.677 0.213 0.002 1.968 1.295 2.989
RDW to platelet ratio (=7.15) 1.310 0.283 <0.001 3.706 2.129 6.449
Constant -3.037 0.591 <0.001 0.048

Exp: exponential value CI: confidence interval; Dependent variable: Gestational diabetes mellitus; Nagelkerke

R?=0.188

The greatest area under curve (AUC) values for the de-
tection of GDM were found to be for RBC (AUC: 0.619,
95% CI: 0.566 - 0.673; p<0.001) and for RDW-to-platelet
ratio (AUC: 0.610 95% CI: 0.556 - 0.663; p<0.001). The
sensitivity and specificity values of RDW-to-platelet ra-

tio to detect GDM were found to be 31.7% and 89.2%,
respectively. The diagnostic capabilities of parameters
demonstrating notable significance for GDM detection are
summarized in Table III.

Table III. Performance of various parameters to predict gestational diabetes mellitus

Cut-off | Sensitivity | Specificity| Accuracy | PPV |NPV | AUC (95.0% CI) p
RBC (108mcL) >4.0 57.0% 63.4% 60.0% [64.0%|56.4% |0.619 (0.566 - 0.673) |[<0.001
Hemoglobin (g/dL) >11.49 |56.1% 59.8% 57.8%  [61.4%]54.5% |0.566 (0.511 - 0.621) |0.020
Hematocrit (%) >35.3 48.9% 67.5% 57.6% [63.2%|53.7% | 0.599 (0.545 - 0.654) |<0.001
Platelet (x10°/mcL) =200 33.0% 83.5% 36.6% |69.5%]52.3% |0.584 (0.529 - 0.639) |0.003
RDW (%) >13.2 65.6% 51.0% 58.8% |60.4%|56.6% |0.598 (0.543 - 0.653) |[0.001
Platelet-to-lymphocyte ratio |<135.99 |72.9% 40.2% 57.6% |58.1%|56.5% |0.578 (0.523 - 0.633) |0.006
Platelet-to-MPV ratio <18.1 22.6% 90.7% 54.5% [ 73.5%]50.7% | 0.566 (0.511 - 0.621) |0.021
RDW-to-platelet ratio >7.15 31.7% 89.2% 58.6% [76.9%|53.4% |0.610 (0.556 - 0.663) |<0.001

PPV: Positive predictive value, NPV: Negative predictive value, AUC: Area under ROC curve, Cl: Confidence intervals
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DISCUSSION

Maintaining blood sugar levels in GDM reduces maternal
and neonatal morbidity and therefore, earlier detection can
yield better outcomes. CBC is inexpensive and may pro-
vide diagnostic data (14, 15). This study showed that, de-
spite having very poor sensitivity, RDW-to-platelet ratio
had very good specificity for GDM diagnosis, which sug-
gests that GDM risk is exceedingly low in patients with
values below the cut-off (7, 15). However, since advanced
ageage and RBC were also found to be independently as-
sociated with GDM risk, it appears that assessing patients
with a single indice would be insufficient.

Hyperglycemia prevalence in pregnancy increases with
age (3, 6). Savvidou et al., and Mertoglu et al., reported
that the age of women diagnosed with GDM was higher
than healthy controls (16, 17). In the study of Colak et al.,
increasing age was reported as an independent risk factor
for GDM (18). Similarly, in the current study, the median
age of the GDM group was found to be higher compared
to controls and age increase was one of the independent
predictors of GDM development. It is therefore evident
that closer follow may be beneficial in older pregnant
women.

Erythrocytes are highly unique cells that, when mature,
lose all membrane-bound organelles to accommodate for
their essential functions and are more susceptible to any
metabolic disturbances. Glucose metabolism disorders
alter the morphology and disrupt the functions of erythro-
cytes, causing insufficient microcirculation perfusion and
hypoxia, particularly in patients with DM. Indices asso-
ciated with the erythrocyte (RBC, hemoglobin, RDW), a
cell that is closely affected by blood sugar changes, may
provide some actionable information regarding diabetes
likelihood (19). Some researchers revealed that GDM
causes higher hemoglobin concentrations compared to
women without GDM and other studies have also shown
that early-pregnancy levels of hemoglobin can predict
GDM risk (8, 20, 21). However, it must be noted that con-
flicting results exist, some researchers have shown lower
hemoglobin levels in women with GDM while others have
found similar levels in women with and without GDM
(17, 22, 23). The natural physiological changes during
pregnancy cause a decreasing trend of RBC until the 28th
week of pregnancy, while this is followed by an increase
after the 28th week. Additionally, RBC may be higher
in the presence of GDM (24). It is reported that data ob-
tained by repeated measurements of RBC (during the first
trimester and early second trimester) can be utilized for
the early prediction of GDM (8). In the study of Yang et
al., it was reported that RBC was significantly higher in
women with GDM, but an independent relationship be-
tween these parameters could not be found (25). There
are also studies reporting no difference in terms of RBC
between pregnant women with and without GDM (8). In
addition to RBC and hemoglobin values, RDW can be di-
rectly measured through CBC (26). RDW, an inflamma-
tory marker, is significantly elevated in diabetic patients

Yakupoglu E. and Altuntas M. NGBV R LH00)]

(27). In previous studies, authors reported that RDW was
higher in pregnant women with GDM compared to con-
trols and RDW was found to be an independent predictor
of GDM (28, 29). In the present study, it was found that
the hemoglobin, RBC, RDW and RDW-to-platelet ratio
values of pregnant women with GDM were higher than
that of healthy controls, and furthermore, higher RBC and
RDW-to-platelet ratio values were revealed as indepen-
dent risk factors for GDM. In addition, for the diagnosis
of GDM, it was observed that RBC had a sensitivity of
57.0% and a specificity of 63.4%, while RDW-to-platelet
ratio had a sensitivity of 31.7% and a specificity of 89.2%.
It was concluded that determining pregnant women with
GDM risk before OGTT can be performed by use of RBC
and RDW-to-platelet ratio, and that this approach may be
useful for assessing GDM risk in the early period.

Platelets critically contribute to atherothrombosis which
represents one of the main underlying causes of morbidi-
ty / mortality in diabetes (27). Platelet-related indices can
be useful in GDM screening as they are inexpensive and
routinely evaluated markers whose importance are often
overlooked (30). In the study of Erikg¢i et al., it was re-
ported that the platelet count was lower in the presence of
GDM (10). In the study by Fashami et al., platelet count
was similarly found to be lower in subjects with GDM
compared to controls, and furthermore, platelet count was
identified to be independently associated with GDM risk
(31). In the current study, platelet count was significant-
ly lower and RDW-to-platelet ratio was higher in preg-
nant women with GDM. Despite these results, it should
be noted that various previous studies reported no dif-
ference in platelet counts between pregnant women with
and without GDM (11, 17, 18, 22, 23, 32). Furthermore,
some rare studies described higher platelet count in sub-
jects with GDM (25, 29). These considerable differences
in the literature are likely to be explained by a number of
factors; however, the most prominent of these factors can
be listed as follows: differences in gestational age at time
of measurements, the age groups of pregnant women, pos-
sible comorbidities and confounding factors within and
between studies, and methodological variations in CBC
measurement. On the other hand, based on the results we
found in the study, it was concluded that the platelet count
(particularly because it affects the RDW-to-platelet ratio)
may be a useful parameter that could contribute to the esti-
mation of the risk of GDM during early pregnancy.

This study was planned retrospectively and it was not
community-based, which establish its primary limitations.
These limitation may question the generalizability of the
results to the population. Secondly, the results of some
highly-conclusive parameters (like HbA1C) were not in-
cluded in the analysis due to lack of measurements in the
majority of patients (especially subjects without GDM).
Also, CBC results included in the study were measured at
different timepoints in each subject; thus, this wide time
interval covering the first two trimesters could have intro-
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duced bias with respect to the changes in respective ref-
erence intervals throughout the pregnancy. Another lim-
itation may be noted as the significantly higher mean age
of the GDM group compared to controls; however, since
age is a risk factor for GDM, this difference was large-
ly unavoidable. Lastly, hemoglobin electrophoresis was
not performed and the diagnosis of thalassemia was not
questioned. In our clinic, oral iron prophylaxis is started
at the 12th gestational week; however, vitamin B12 use
was not questioned. Nonetheless, our study is important
as it shows relationships between GDM risk and many
easily-accessible CBC parameters measured in the early
period of pregnancy.

CONCLUSION

In the light of the analyses, it was determined that in-
creases in age, RBC and RDW-to-platelet ratio could be
valuable to distinguish pregnant women with GDM risk.
Evaluating early-pregnancy levels of RBC and RDW-to-
platelet ratio in pregnant women (with respect to age) may
have value in identifying patients with high or low risk
for GDM before OGTT can be performed. Further studies
on this topic must be conducted to assess whether these
findings can be replicated in different populations. Given
that such relationships (or others) can be shown, it may be
possible to devise new strategies for the identification and
timely management of pregnancies at high risk for GDM.
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