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Abstract

Objective: Although the effects of gestational diabetes mellitus to
maternal and fetal health are well known, we have few data about
maternal and fetal condition of borderline gestational diabetic preg-
nants who have gestational hyperglycemia not meeting gestational
diabetes criteria. Considering this, we aimed to investigate perinatal
and neonatal outcomes of patients who have borderline gestational
diabetes mellitus in our hospital.

Methods: In this study, we retrospectively examined maternal char-
acteristics, obstetric and perinatal outcomes of pregnants whose
antenatal follow-up and birth occurred in Department of Obstetrics
and Gynecology in Faculty of Medicine in Cukurova University
between January 2009 and January 2013 and who have normal 50-
g oral glucose tolerance test (OGTT) but abnormal 100-g OGTT
and have normal 50-g OGCT test results. SPSS v. 19.0 statistics
software was used for data analysis. For the statistical significance
level between results, p value was taken as <0.05.

Results: A total of 239 pregnant women were included in the study.
The study group consisted of 105 pregnant women whose 50-g
OGTT results were abnormal but 100-g OGTT results were within
normal limits and the control group consisted of 134 pregnant
women whose 50-g OGTT results were within normal limits.
Compared to healthy pregnant women, mean age of the women in
the study group was found to be significantly higher (p=0.000). The
duration of hospitalization in the study group was found to be statis-
tically significantly higher compared to the control group (p=0.001).
Mode of delivery, preterm labor, premature rupture of membranes,
gestational hypertension, preeclampsia, the presence of fetal distress
and postpartum hemorrhage were analyzed in both groups. Only
postpartum hemorrhage was found to be statistically significantly
higher in the study group compared to the control group (p=0.049).
There was statistically no significant difference in neonates between
two groups for LGA, SGA, hypoglycemia, hyperbilirubinemia,
neonatal admissions to the intensive care unit and neonatal death.
Conclusion: In our study, perinatal and neonatal outcomes of
patients who have borderline gestational diabetes mellitus and nor-
moglisemic condition are same except postpartum hemorrhage and
hospitalization period. To acquire perinatal and neonatal outcomes
of women with borderline gestational diabetes mellitus, we need fur-
ther well-designed randomized studies with larger populations.

Keywords: Gestational diabetes, glucose tolerance test, pregnancy
outcomes.

Ozet: Borderline gestasyonel diabetes mellitus
saptanan gebelerin perinatal sonuglari

Amag: Calismanin amaci gestasyonel diyabetin fetal ve maternal
sagliga etkileri oldukca iyi bilinmesine ragmen, gestasyonel diya-
bet kriterlerini karsilamayan gebelik hiperglisemisine sahip bor-
derline gestasyonel diyabeti olan gebelerin maternal ve fetal duru-
munu ortaya koyan az sayida ¢alisma olmasini goz 6niinde bulun-
durarak, hastanemizdeki borderline gestasyonel diyabeti olan has-
talarin perinatal ve neonatal sonuglarini irdelemektir.

Yontem: Bu caligmada Ocak 2009 ve Ocak 2013 tarihleri arasinda
Cukurova Universitesi Tip Fakiiltesi Kadin Hastaliklar1 ve Do-
gum Anabilim Dali Gebe Polikliniginde antenatal izlemleri yapi-
lan ve dogumlar: klinigimizde gerceklesen gebeler arasndan 50 g
OGTT sonuclar1 yiiksek ancak 100 g OGTT sonuclar1 normal
olan hastalar ile 50 g OGTT sonuglar1 normal olan hastalar tespit
edilerek, maternal 6zellikleri, obstetrik ve perinatal sonuglari ret-
rospektif olarak incelendi. Verilerin analizi i¢cin SPSS v 19.0 paket
programi kullanildi. Sonuglar arasinda istatistiksel anlamlilik diize-
yi icin p degeri <0.05 olarak alind1.

Bulgular: Calismaya toplamda 239 gebe dahil edildi. 50 g OGTT
sonuglart yiiksek ancak 100 g OGTT sonuclari normal smirlarda
olan 105 gebe calisma grubunu, 50 g OGTT sonuglart normal
olan 134 gebe ise kontrol grubunu olusturdu. Calisma grubunda-
ki gebelerin yas ortalamalarinin saglikli gebelere oranla istatistik-
sel olarak anlamli derecede yiiksek oldugu saptand: (p=0.000). Ca-
Lisma grubundaki gebelerin hastanede yatis siirelerinin kontrol
grubundakilere oranla istatistiksel olarak anlamli oranda daha faz-
la oldugu saptand: (p=0.001). Her iki grubun dogum sekli, erken
dogum, erken membran riiptiirii, gestasyonel hipertansiyon, pre-
eklampsi varligy, fetal distres varligi ve postpartum kanama agisin-
dan obstetrik sonuglar1 incelendi. Sadece postpartum kanamanin
kontrol grubuna gore calisma grubunda istatistiksel olarak anlam-
11 derecede fazla oldugu saptandi (p=0.049). Yenidogan bebeklerde
LGA, SGA, hipoglisemi, hiperbilirubinemi, yenidogan yogun ba-
kim {initesine yatig ve neonatal 6liim gériilme oranlari arasinda da
her iki grup arasinda istatistiksel olarak anlaml fark saptanmadi.

Sonug¢: Calismamizda borderline gestasyonel diyabeti olan hasta-
larin postpartum kanama siklig1 ve hastanede yatis siireleri disginda
perinatal ve neonatal sonuglar1 normoglisemik gebeler ile benzer
saptanmistir.

Anahtar sézciikler: Gestasyonel diyabet, glukoz tolerans testi,
gebelik sonuglari.
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Introduction

Gestational diabetes mellitus (GDM) is defined as the
“carbohydrate intolerance occurring or found for the
first time during pregnancy”." Pregnancy is character-
ized by insulin resistance and hyperinsulinemia. This
may be predisposing for pregnant women to develop
diabetes. This resistance is caused by the influence of
some diabetogenic placental secretion hormones
(growth hormone, corticotropin releasing hormone, pla-
cental lactogenic hormone, progesterone etc).
Decreased exercise, increased caloric intake and
increased adiposis tissue amount are also among the rea-
sons of insulin resistance. Gestational diabetes is seen in
women who have insufficient pancreatic functions and
do not have insulin release sufficient enough to tolerate
diabetogenic hormone change.”

It is recommended to all pregnant women to have
50-g oral glucose tolerance test (OGTT) for gestational
diabetic screening between 24 and 28 weeks of gesta-
tion.” If the result is above 140 mg/dl, patient is referred
to 100-g OGTT. For GDM diagnosis, at least two
threshold values of 100-g OGTT should be met or
exceeded. However, there is also a major patient group
who has positive result for 50-g OGTT but normal
result for 100-g OGTT. Although the effects of gesta-
tional diabetes mellitus to maternal and fetal health are
well known, maternal and fetal conditions of borderline
gestational diabetic women who are between normal
glucose values and gestational diabetic levels. Some
studies in the literature point out that the pregnant
women with normal 100-g OGTT results despite high
50-g OGTT results may have different maternal char-
acteristics compared to normal pregnant women and
may have more risks in terms of adverse obstetric out-
comes.” This group is called as “borderline GDM”.

In our study, we aimed to analyze retrospectively the
pregnant women with normal 100-g OGTT results
despite high 50-g OGTT results and the pregnant
women with normal 50-g OGTT results among the cases
who were followed up and delivered at the Department
of Gynecology & Obstetrics, Faculty of Medicine,
Cukurova University between January 2009 and January
2013, and to investigate and compare their maternal
characteristics and obstetric and perinatal outcomes.

Methods

This study includes 239 pregnant women who had
their antenatal follow-ups and deliveries at the

Department of Gynecology & Obstetrics, Faculty of
Medicine, Cukurova University between January 2009
and January 2013 in accordance with the follow-up and
delivery protocols prepared in compliance with the
Prenatal Care Management Guide and Delivery and
Cesarean Labor Management Guide of the Health
Ministry, and their babies.

The approval of the Ethics Committee of Faculty
of Medicine, Cukurova University was obtained before
the study. Also, in compliance with the Helsinki
Declaration Principles, all women included in the
study were informed in written and verbally about the
study and their informed consents were received.

The study group consisted of 105 pregnant women
who were at 24-28 weeks of gestation, undergone GDM
screening and had normal results for 100-g OGTT
despite the high results for 50-g OGTT (those having
all values below the threshold value of 100-g OGTT
and those with single high value), and the control group
consisted of 134 pregnant women who delivered at the
same period and had normal results for 50-g glucose
screening test performed at 24-28 weeks of gestation.

Pregnant women below 18-year-old and above 35-
year-old, multipara pregnant women, those with mul-
tiple pregnancies, presence of major fetal anomaly in
fetus and of maternal chronic diseases (such as chronic
hypertension, diabetes mellitus, chronic renal failure
asthma, pulmonary or cardiac diseases etc.), patients
with maternal thrombophilia history and pregnant
women who undergone labor induction were excluded
from the study.

In our clinic, we perform 50-g OGTT to pregnant
women, who admit to follow-up clinics between 24 and
28 weeks of gestation, by orally administering 50 g glu-
cose dissolved in 200 ml water. One hour after patient
receives glucose solution, venous blood sample is col-
lected from patient and plasma glucose levels are meas-
ured spectrophotometrically via oxidase method by
using Roche diagnostic kits on Roche/Hitachi (Roche
Diagnostics Corp., Indianapolis, IN, USA) device in
biochemistry laboratory.

Those with blood glucose levels:

* Below 140 mg/dl are considered as normal

* Above 200 mg/dL are considered as directly GDM

* For those with a value between >140 mg and <200
mg, OGTT is carried out with 100 g glucose after

8-14 of fasting. During this test, venous blood sam-
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ple is collected from patient for fasting blood glu-
cose first and after 100 g glucose dissolved in 200
ml is administered to patient, venous blood samples
are collected first, second, and third hours, and the
samples are analyzed in biochemistry laboratory.
GDM diagnosis is established when at least two
threshold values used by National Diabetes Data
Group are met or exceeded (fasting: 105, first hour:
190, second hour: 165, third hour: 145).

The patients who were included in the study were
retrospectively recorded and compared in terms of
demographical data such as age, weight, body mass
index, smoking habit, gestational age, blood pressure
data during the referral for delivery; perinatal data such
as preterm labor as a perinatal outcome (delivery before
37+0 weeks of gestation), pregnancy induced hyperten-
sion (hypertension developed without proteinuria after
20 weeks of gestation), presence of preeclampsia (hyper-
tension developed with proteinuria after 20 weeks of
gestation), delivery type (vaginal delivery/cesarean),
presence of cesarean, shoulder dystocia and postpartum
hemorrhage due to fetal distress (=500 ml blood loss
through genital tract after delivery), hospitalization peri-
od; and neonatal data such as APGAR score, head cir-
cumference, gender, LGA rates according to gestational
age [birth weight being =90 p according to gestational
age], SGA rates according to gestational age [birth
weight being <10 p according to gestational age], neona-
tal hypoglycemia (blood glucose below 40 mg/dl regard-
less of birth weight and gestational week), nenonatal
hyperbilirubinemia (blood bilirubin levels being at
pathological levels according to gestational age, weight
and gender), newborn intense care need and neonatal
mortality rates of babies born in both groups.

SPSS ver. 19.0 software was used for the statistical
analysis of the data. Categorical measurements were
summarized as figures and percentages while constant
measurements were indicated as mean and standard
deviation. The distributions were checked in the com-
parison of constant measurements among groups; t-test
for two independent samples was used for variables dis-
playing parametric distribution while Mann-Whitney U
test was used for variables not displaying parametric dis-
tribution. Either chi-square test or Fisher’s test statistics
was used for the comparison of categorical variables
such as smoking habit and gender. In all tests, p<0.05
was considered statistically significant.

Results

A total of 239 pregnant women were included in the
study. While mean age of the pregnant women in the
study group was 31.5+5.1, it was 28.9+4.4 in the con-
trol group (p=0.000). It was found that the mean age of
pregnant women in the study group was statistically
and significantly higher than the mean age of healthy
pregnant women. There was statistically no significant
difference between the groups in terms of gravida, par-
ity, gestational week, weight, blood pressure, presence
of poor obstetric history and smoking habit.

When the groups were evaluated in terms of post-
natal hospitalization period, it was seen that hospital-
ization period of the pregnant women in the study
group was 1.7+0.6 days while it was 1.5+0.5 days in the
control group (p=0.001). The hospitalization period of
the pregnant women in the study group was statistical-
ly and significantly higher than those in the control
group.

The distribution of the patients in study and con-
trol groups by demographic characteristics is shown in
the Table 1.

While 54.3% of the pregnant women in the study
group had delivered by cesarean, 45.7% of them deliv-
ered vaginally. While cesarean rate in the control group
was 44%, the rate of vaginal delivery was 56%. There
was statistically no significant difference between the
groups in terms of delivery types (p=0.116). Preterm
labor, premature rupture of membranes, gestational
hypertension, presence of preeclampsia and fetal dis-
tress, and obstetric outcomes in terms of postpartum

Table 1. Distribution of demographic characteristics according to the

groups.
Study group Control group p
(Mean=SD) (MeanxSD)
Age 31.5+5.1 28.9+4.4 0.000
Weight 79.6x£11.5 77.6+£10.9 0.180
Gravida 2.7+1.2 2.7+1.4 0.913
Parity 1.3+0.6 1.2+0.8 0.534
Systolic blood pressure 114.3£13.6 112.1£12.2 0.188
Diastolic blood pressure 71.9+9.5 70.2+9.6 0.181
Week of gestation 38.4+1.7 38.3x1.5 0.556
Hospitalization 1.7+0.6 1.5+0.5 0.003
n (%) n (%) P
Smoking habit 4 (3.8) 1(0.7) 0.101
Poor obstetric history 4(3.8) 10 (7.5) 0.234
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hemorrhage were evaluated. It was found that only post-
partum bleeding was statistically and significantly high-
er in the study group compared to the control group
(p=0.049). The distribution of obstetric outcomes in
both groups is shown in the Table 2.

Newborn follow-up forms of 234 pregnant women
included in the study were analyzed and neonatal data
were collected. The newborns in both groups were
compared in terms of birth weights, head circumfer-
ence measurements and gender distributions, and sta-
tistically no significant difference was found (p=0.188,
p=0.670, p=0.958, respectively).

While the 1-minute APGAR score of 14.2% of the
newborns in the study group was below 7, it was 12.6%
in the control group. The percentage of those with 5-
minute APGAR score below 7 was 2% in the study
group while it was 2.9% in the control group. No sta-
tistically significant difference was found between two
groups in terms of APGAR scores (p=0.815, p=0.599,
respectively).

No statistically significant difference was seen
between the newborns of two groups in terms of LGA,
SGA, hypoglycemia, hyperbilirubinemia, hospitaliza-
tion at newborn intense care unit and neonatal mortal-
ity rates. The distribution of neonatal outcomes in
both groups is shown in the Table 3.

Discussion

GDM prevalence increases in the world and it affects
1-14% of the pregnancies. Estimated GDM prevalence
is 1.4-2.8% in a low-risk population, 3.3-6.1% in a
riskier population, and it may be more than 10% in
high-risk population.”

There are less data about the gestational hyper-
glycemia prevalence not meeting the criteria of gesta-
tional diabetes mellitus. The data received from the
Australian studies showed that 7% of all pregnant
women have hyperglycemia not meeting GDM criteria
while 5.5-8.8% of them already have GDM every
year.”” There is no sufficient study in terms of blood
glucose follow-ups of this group, how to follow up
them and perinatal outcomes. Stamilio et al. confirms
that the positivity of 50-g OGTT is an independent
risk factor in terms of perinatal complications and indi-
cates that these cases may more frequently benefit from
fetal monitorization, nutritional consultation or dia-
betic diet."

Table 2. Distribution of the obstetric outcomes according to the

groups.
Study group Control group p
n (%) n (%)

Preterm labor 4(3.8) 9(6.7) 0.327
Premature rupture of membranes 13 (12.4) 8 (6) 0.083
Gestational HT 5 (4.8) 4 (3) 0.476
Preeclampsia 2(1.9) 5(3.7) 0.408
Fetal distress 4 (3.8) 2 (1.5) 0.258
Postpartum hemorrhage 3(2.9) 0 (0) 0.049
Delivery type

Cesarean 57 (54.3) 59 (44) 0.116
Normal delivery 48 (45.7) 75 (56) 0.116

According to the results of few studies, many obste-
tricians define cases, who have positive results for 50-g
OGT'T but normal results for 100-g OGTT, as glu-
cose intolerant or borderline gestational diabetics and
recommend more frequent follow-up.” Yee et al.
reported advanced maternal age, multiparity and being
of Asian or Latin American ethnicity as the risk factors
for having abnormal results of glucose tolerance test in
the absence of GDM." In our study, we compared the
cases in the study group who had high results in 50-g
OGTT but normal results in 100-g OGTT with the
cases in the control group and found that the age was

Table 3. Distribution of the neonatal outcomes according to the
groups .

Study group Control group p
(MeanzSD) (MeanzSD)

Birth weight of neonatal 3224.7+446.0 3142.7+498.7  0.188

Head circumference of neonatal 34.4+1.5 34.3+1.9 0.670
n (%) n (%) p

1-minute APGAR score <7 15 (14.2) 17 (12.6) 0.815
5-minute APGAR score >7 3(2) 4(2.9) 0.599
Gender

Male 56 (53.3) 71 (53) 0.958
Female 49 (46.7) 63 (47) 0.958
SGA 2(1.9) 7(5.2) 0.182
LGA 2(1.9 5(3.7) 0.408
Neonatal hypoglycemia 3(2.9) 1(0.7) 0.208
Hyperbilirubinemia 2(1.9) 1(0.7) 0.427
Hospitalization at newborn 9 (8.6) 16 (11.9) 0.400
intense care unit

Neonatal death 1(1) 1(0.7) 0.259
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statistically and significantly high in the study group
compared to the control group.”" "

Gestational hyperglycemia not meeting the criteria
of gestational diabetes mellitus is associated with a series
of known health risks. It is known that the insulin resist-
ance which is characteristics for the occurrence of GDM
is also associated with the development of preeclamp-
sia."” In their multi-central multi-ethnical cohort study
(HAPO study), Metzger et al. evaluated 25,505 women
in terms of effects of maternal hyperglycemia on gesta-
tional outcomes and reported that there was a linear
association between preeclampsia prevalence and the
results of glucose tolerance test.” In our study, we found
statistically no significant difference between the study
group and the control group in terms of the gestational
hypertension and preeclampsia incidence.

Preterm labor is defined as the deliveries occurring
before 37 weeks of gestation are completed. GDM and
especially pregestational DM are known risk factors for
preterm labor. Beigelman et al. found preterm labor
rate as 10% in the study conducted on 3841 pregnant
women with GDM."" In our study, although preterm
labor rate was found at a lower rate in the study group
than the control group, there was no statistically signif-
icant difference between the groups.

Maternal diabetes is a risk factor for cesarean deliv-
ery. Cesarean delivery rate varies from 25% up to 80%
in diabetic women. Many factors such as diabetic com-
plications including prematurity, macrosomia and
nephropathy are associated with high cesarean rates."” In
their studies, Stamilio et al. observed statistically higher
cesarean rate in cases with high results for 5 g glucose
tolerance test but normal results for 100-g OGTT com-
pared to the cases with normal results for 50-g OGTT."
Dudhbhai et al. found no significant difference between
borderline diabetic pregnant women and the control
group in terms of the cesarean rates."” Hong et al. inves-
tigated demographical characteristics and obstetric and
neonatal outcomes of patients with borderline gestation-
al diabetes, and found that the cesarean rate due to fetal
distress was higher in this group than the normo-
glycemic pregnant women."” In our study, although we
found cesarean rates higher in the study group, there was
no statistically significant difference between two
groups. We also did not see any statistically significant
difference between two groups in terms of the cesarean
delivery carried out due to fetal distress.

The conditions such as episiotomy extension dur-
ing vaginal delivery, vaginal laceration and postpartum

atonia are observed more frequently in those who
deliver large baby. Jastrow et al. reported that the risks
for cephalopelvic disproportion, uterine rupture,
shoulder dystocia, perineal laceration and postpartum
hemorrhage due to LGA or macrosomic baby risk are
higher in mothers with maternal hyperglycemia." In
our study, the postpartum hemorrhage rate was statis-
tically and significantly higher in the study group than
the control group. We found that the most frequent
reasons for postpartum hemorrhage seen in the study
group were uterine atony followed by delivery tract
lacerations and rest placenta induced hemorrhage.

When we compared the groups in terms of mater-
nal hospitalization periods, we found that the mothers
in the study group had statistically and significantly
longer hospitalization periods than the mothers in the
control group. In their study, Hong et al. reported sta-
tistically no significant difference between control
group and the study group with patients having bor-
derline DM."” Long hospitalization periods of the
patients in our study group may be due to the high
cesarean rates and postpartum hemorrhage rates.

Figueroa et al. indicated in their studies that LGA
and macrosomia rates of the patients with borderline
gestational diabetes increased 2 and 1.6 times, respec-
tively."” In the study of Bonomo et al., the authors sug-
gested that even the slight changes in glucose intoler-
ance may cause overgrowth in babies.”” From 20% up
to 40% of diabetic mothers are over 90th percentile in
birth weight according to the gestation. In our study,
we found statistically no significant difference between
the groups despite the high rates of birth weight in the
study group compared to the control group.

Birth traumas, increased preterm labor rates,
obstetric conditions such as preeclampsia, and various
metabolic disorders depending on the maternal dia-
betes cause low APGAR scores and high level of
intense care needs in babies of diabetic mothers.”"
Although Hong et al. found statistically no significant
difference between 1-minute and 5-minute APGAR
scores in patients with high results for 50-g OGTT but
normal results for 100-g OGT'T, they reported statis-
tically and significantly higher rates for newborn
intense care and hospitalization periods in newborns in
this group."” We, on the other hand, found statistical-
ly no significant difference between the groups in
terms of 1-minute and 5-minute APGAR scores, new-
borns’ intense care needs and neonatal mortality rates.
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Dodd et al. carried out a study by using the data of
16,975 women who delivered in tertiary healthcare
organizations in Australia between 1993 and 2003, and
they found that the patients with borderline GDM had
risks for preeclampsia and cesarean and when com-
pared to the babies of mothers with normal results for
glucose tolerance test, they indicated that the babies of
these patients had increased risks for hypoglycemia and
hyperbilirubinemia.” We did not observe statistically
any significant difference between two groups in terms
of neonatal hypoglycemia, hyperbilirubinemia, and
SGA and LGA baby rates. We believe that the reason
is low numbers of patients in the study and control
group, and non-availability of detailed neonatal infor-
mation in the patient files analyzed retrospectively.

Conclusion

Gestational hyperglycemia not meeting the criteria of
gestational diabetes mellitus affects a great number of
pregnant women. Hyperglycemia seen during pregnan-
cy is associated with a series of negative gestational out-
comes including preeclampsia, delivery trauma and type
II DM development in mother, and future obesity, type
Iand type I DM development in baby. While we do not
have certain threshold values to be categorized for estab-
lishing GDM diagnosis, the values for upper limit to ini-
tiate the treatment in order to keep blood glucose with-
in normal limits in case of gestational hyperglycemia are
also unclear. In our study, except postpartum hemor-
rhage rate and hospitalization periods of the patients
with gestational diabetes, the perinatal and neonatal out-
comes were similar with the outcomes of normo-
glycemic pregnant women. While there are researchers
recommending to refer patients with gestational hyper-
glycemia not meeting GDM and type Il DM diagnosis
criteria to dieticians and to carry out blood glucose mon-
itorization and follow-ups more frequently, there are
also researchers who assert that such approaches would
increase labor induction and cesarean rates, would raise
healthcare costs due to frequent examinations and inves-
tigations but not create any significant difference in
maternal and neonatal outcomes. Our knowledge on
this issue is based on limited number of randomized
studies. In order to make precise recommendations for
the management of such patients, we need further well-
designed randomized studies with larger population.

Conflicts of Interest: No conflicts declared.
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