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Abstract

Background: Gestational diabetes is one of the most
common complications in pregnancy and its prevalence has
increased progressively and in parallel with other conditions
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Gestational Age

Objectives: To describe and compare the clinical
characteristics and maternal and neonatal outcomes of
pregnant women diagnosed with gestational diabetes,
considering the trimester of diagnosis.

Methods: Data were collected on pregnant women with Introduction

singleton pregnancies whose birth occurred at our center
between January 2021 and May 2023. The sample was
divided into two groups, according to the trimester of
diagnosis of gestational diabetes, which were compared
with respect to several variables.

From very early stages of pregnancy, metabolic
adaptations occur in the maternal organism, which
aim to provide an environment suitable for the normal
course of embryogenesis, fetal growth, and maturation
[1-3]. Thus, pregnancy is typically characterized by an
insulinogenic state, in which a considerable release of
insulin is observed when faced with an oral glucose
overload.

Results: A total of 315 pregnant women were included in
the study. 54.9% of pregnant women were multiparous;
17.5% had a history of gestational diabetes in previous
pregnancies. We found statistically significant differences
between the two groups regarding body mass index prior to
pregnancy, glycated hemoglobin levels at diagnosis and the
occurrence of newborns who were small for gestational age
versus large for gestational age.

At an early stage of pregnancy, there is a decrease
in maternal fasting glycemia resulting from both
greater insulin production and its greater peripheral
use. On the other hand, postprandial glycemia levels
increase due to increased peripheral insulin resistance,
a phenomenon mediated by placental lactogenic
hormone (PLH) and, to a lesser extent, by prolactin and
cortisol (a phenomenon that manifests itself mainly
from the second trimester on [1,2].

Conclusion: Understanding the pathophysiology and
risk factors associated with gestational diabetes is of
relevance given the association with short- and long-term
complications, both maternal and offspring.
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The decrease in glucose tolerance that is observed in
some pregnant women results not only from the increase
in peripheral insulin resistance, but also from the inability
of these women's pancreas to adequately respond to the
increasing needs for insulin production. It is this inability
to adapt that is anomalous during pregnancy and that
characterizes gestational diabetes (GD) [1].

GD is one of the most common complications
of pregnancy and its prevalence has progressively
increased, with an estimated worldwide prevalence
of hyperglycemia in diabetes of 16%, 84% of which is
GD [4-7]. According to the latest National Diabetes
Observatory, the prevalence of this pathology in
Portugal in 2018 was 8.8% [4]. This prevalence has
increased in parallel with other conditions, such as type
2 Diabetes Mellitus (DM), obesity and decreased oral
glucose tolerance [7-9].

Traditionally, GD is defined as a glucose tolerance
abnormality diagnosed for the first time during
pregnancy [10,11]. Among its main complications are
the increased risk of pre-eclampsia, large for gestational
age (LGA) newborns and cesarean section births [12,13].

Objectives

To describe and compare the clinical characteristics
and maternal and neonatal outcomes of pregnant
women diagnosed with GD, considering the trimester
of diagnosis.

Methods

This is a retrospective, observational and descriptive
study of the clinical characteristics and maternal and

neonatal outcomes of pregnant women diagnosed with
GD, according to the trimester of diagnosis. Two groups
were considered: Group 1, which included pregnant
women diagnosed with GD during the 1% trimester
and group 2 with pregnant women whose diagnosis
occurred in the 2™ trimester of pregnancy.

To this end, data was collected on pregnant women
with singleton pregnancies whose birth took place in
our center between January 2021 and May 2023.

Data were obtained regarding demographics,
parity, trimester of GD diagnosis (including the
week of pregnancy in which it was made), need for
pharmacological therapy and the gestational age (GA) in
which the onset occurred, level of glycated hemoglobin
(HbA1c) at diagnosis, type of delivery and GA, as well as
maternal and neonate complications.

Cases of diabetes during pregnancy, as well as
multiple pregnancies, were excluded from our analysis.

Data were obtained by consulting the users'
electronic clinical files and the statistical analysis was
carried out using SPSS® — version 27 for Windows.

A descriptive analysis was carried out, with measures
of central tendency and measures of dispersion,
considering the variables under study.

Inthe comparison betweenthetwo groups evaluated,
T test for independent samples and Kruskal-Wallis
test were used. To verify the association between the
variables, chi-square test and point-biserial correlation
coefficient were used. A significance level of p < 0.05
was considered.
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Figure 1: Number of GD diagnoses according to the year of the study evaluated, considering the trimester of diagnosis.
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Results

A total of 315 pregnant women were included in the
study: 183 (58.1%) belonged to group 1 and 132 (41.9%)
to group 2. The prevalence of GD in pregnant women
delivering at our center was 148 (14%) in 2021, 139
(12.14%) in 2022 and 28 (6.42%) between January and
May 2023. Figure 1 shows the number of GD diagnoses
according to the year evaluated, depending on the
trimester of diagnosis.

Average age of all pregnant women included in the
sample was 33.25 years (SD = 5.5), varying between 19
and 47 years, with no statistically significant differences
between the two groups evaluated (p =0.674) — Table 1.

54.9% of pregnant women were multiparous and
only 17.5% had a history of GD in previous pregnancies.
Majority of pregnant women included in the sample
(69.8%) had a family history of DM.

In group 1, the mean GA at diagnosis was 8 weeks
and 4 days (SD = 3.1), while in group 2 it was 25 weeks
and 1 day (SD = 1.21).

When comparing pregnant women < 35-years-old
versus > 35-years-old, there were also no differences
between the groups regarding the average GA at
diagnosis [t (313) =0.14, p = 0.89].

Regarding the average body mass index (BMI) prior
to pregnancy, most pregnant women included in group
1 had a BMI > 30 kg/m? (40.5%). On the other hand,

pregnant women diagnosed with GD in the 2™ trimester
were generally normal weight (34.1%) — Table 2.

Therefore, we found statistically significant
differences between the two groups when evaluating
this variable, confirming that pregnant women in group
1 had, on average, a higher BMI than group 2: 29.65 Kg/
m? versus 27.93 Kg/m? (p = 0.026) — Table 1.

Furthermore, we confirmed the existence of a
statistically significant association between maternal
obesity and the birth of LGA newborns [x? (2) = 10.86,
p =0.004].

Weight gain during pregnancy was identical for
both groups: on average, each pregnant woman gained
around 10 Kg (Table 1).

By analyzing Figure 2, it is possible to verify that
for all BMI classes, weight gain was very similar in
both groups evaluated. The exception was the below-
normal weight class, in which there was a much greater
increase in weight in pregnant women diagnosed with
GD in the 1* trimester compared to those diagnosed in
the 2™ trimester.

In both groups, most GD cases diagnosed did not
require the introduction of medical therapy (54.6% in
group 1 and 62.9% in group 2). Among medicated cases,
a combination of oral antidiabetic therapy and insulin
was necessary in most cases — Figure 3 and Table 3.
Within these, the average GA at the introduction of
therapy was 22 weeks (group 1) and 32 weeks and 3

Table 1: Differences between pregnant women diagnosed with GD in the 15t versus 2™ trimester.

Group 1 Group 2
(n=183) (n=132) P value
Mean (SD) Mean (SD)
Maternal age 33.14(5.49) 33.4(5.52) 0.674
Pre Pregnancy BMI 29.64(6.87) 27.93(6.54) 0.026
HbA1c level at diagnosis 5.2(0.35) 5.31(0.45) 0.016
Gestational weight gain 10.13 (6.39) 10.18(5.9) 0.944
GA at initiation of pharmacological therapy 21.67 (6.63) 32.27(2.77) < 0.001
Birth GA 39.1(1.26) 39(1.4) 0.491
BMI: Body Mass Index; HbA1c: Glycated Hemoglobin; GA: Gestational Age; SD: Standard Deviation.
Table 2: Distribution of BMI prior to pregnancy, by category, according to the respective group.
GD diagnosis trimester Group 1 Group 2
(n=183) (n=132)
n (%) n (%)
Below normal weight 6(3.2) 3(2.3)
Normal weight 42(23) 45(34.1)
Overweight 61(33.3) 44(33.3)
Pre pregnancy BMI (category) Class | obesity 27(14.8) 18(13.6)
Class Il obesity 27(14.8) 12(9.1)
Class Il obesity 20(10.9) 10(7.6)

GD: Gestational Diabetes; BMI: Body Mass Index.
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Figure 2: Average weight gain during pregnancy by BMI class, according to the respective trimester of GD diagnosis.
BMI: Body Mass Index.
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Figure 3: Need for therapy in the treatment of GD, according to the respective trimester of diagnosis.

Table 3: Need for therapy in the treatment of GD, according to the respective group.

GD diagnosis trimester Group 1 Group 2

(n=183) (n=132)
n (%) n (%)

None 100 (54.6) 83(62.9)

Need for therapy OAD 31(16.9) 23(17.4)
Insulin 9(5) 2(1.5)

OAD + Insulin 43(23.5) 24(18.2)

GD: Gestational Diabetes; OAD: Oral Antidiabetics.
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days (group 2), with statistically significant differences
between the groups (p < 0.001) — Table 1.

There was a statistically significant association
between the presence of maternal obesity and the
need for medical therapy to control GD [x? (2) = 34.45,
p < 0.001]. Likewise, we confirmed the existence of a
statistically significant association between maternal
age and the need for therapy to control GD (r bp =
0.133, p = 0.018).

Pregnant women diagnosed with GD during the 2
trimester had, on average, a significantly higher HbAlc
at diagnosis than those diagnosed in the 1% trimester:
5.31% versus 5.2% (Table 1).

The average GA of births was 39 weeks, with most
births occurring by cesarean section in both groups, in
relation to the current high rate of cesarean sections
at our center. The most frequent reason for cesarean
section was intrapartum non-reassuring fetal heart rate
pattern (NFHRP) — Table 4.

When comparing the two groups regarding the
weight of their newborns at birth, we found statistically
significant differences (x> = 7.72, p = 0.005), with
pregnant women in group 2 tending to have more small
for gestational age (SGA) neonates and those in group 1
with more LGA newborns (Table 5).

We verified the existence of a statistically significant
association between the need for medical therapy to
control GD and the occurrence of LGA newborns [x* (1)
=12.97, p < 0.001], thus confirming the acceleration of
fetal growth as a potential sign of suboptimal glycemic
control, with greater need for medical therapy.

Regarding maternal complications, in both groups,
those that occurred most frequently were hypertensive
complications, whether gestational hypertension or
pre-eclampsia, and preterm birth - Table 5.

Concerning complications related to neonates,
similarly, in both groups, the most frequent was
hyperbilirubinemia, requiring phototherapy.
Furthermore, we confirmed the occurrence of 8 cases
of admission to the Neonatal Intensive Care Unit
(NICU) in group 1 compared to 5 cases in group 2, both
mostly due to situations of prematurity and transient
tachypnea of the newborn requiring oxygen therapy
alone or associated with other pathologies.

It is worth mentioning the occurrence of a case of
fetal death in uterus in a pregnant woman diagnosed
with GD during the 1% trimester, with very poor glycemic
control due to frequent therapeutic failures by the
pregnant woman.

Table 4: Type of birth, according to the respective group.

GD diagnosis trimester Group 1 Group 2
(n=183) (n=132)
n (%) n (%)
Eutocic 69(37.7) 49(37.1)
Birth type Vacuum-assisted 28(15.3) 24(18.2)
Forceps-assisted - 1(0.8)
Cesarean section 86(47) 58(43.9)
Anomalous fetal presentation 8 (4.4) 6 (4.5)
Suspected fetopelvic incompatibility 16 (8.7) 5(3.8)
Labor induction failure 4(2.2) 3(2.3)
Stationary labor 10 (5.5) 9 (6.8)
NFHRP 20 (10.9) 17 (12.9)
Reason for cesarean section Pregnancy pathology + low Bishop score 3(1.6) 2(1.5)
1 previous caesarean section + 16(8.7) 7(5.3)
low Bishop score
2 previous caesarean section 4(2.2) 3(2.3)
Maternal pathology that contraindicates  2(1.1) 2(1.5)
vaginal birth
Maternal refusal to induce labor 2(1.1) 2(1.5)
Placenta previa 1(0.5) 2(1.5)

GD: Gestational Diabetes; NFHRP: Non-Reassuring Fetal Heart Rate Pattern.
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Table 5: Maternal and perinatal results, according to the respective group.

GD diagnosis trimester Group 1 Group 2
(n=183) (n=132)
n (%) n (%)
FGR 2(1.2) 1(0.8)
SGA 16(8.7) 22(16.7)
Newborn birthweight AGA 149(81.4) 105(79.5)
LGA 16(8.7) 4(3)
None 160(87.4) 114(86.4)
Hypertensive complications 10(5.5) 6(4.5)
Maternal complications PPH due to uterine atony 4(2.2) 2(1.5)
(reversed with medical
measures)
Preterm birth 8(4.4) 10(7.6)
Acute pyelonephritis 1(0.5) _
None 129(70.5) 94(71.2)
Hyperbilirubinemia requiring  43(23.4) 32(24.2)
. L phototherapy
Perinatal complications
Hypoglycemia - 1(0.8)
Transient tachypnea of the 2(1.2) -
newborn
Admission to NICU 8(4.4) 5(3.8)
Fetal death in uterus 1(0.5) -

GD: Gestational Diabetes; FGR: Fetal Growth Restriction; SGA: Small for Gestational Age; AGA: Adequate for Gestational Age;
LGA: Large for Gestational Age; PPH: Postpartum Hemorrhage; NICU: Neonatal Intensive Care Unit

In most cases, there was no persistence of diabetes
in the oral glucose tolerance test carried out postpartum
(67.2% in group 1 and 66.7% in group 2). Among women
with an altered test, the most common change was a
decrease in glucose tolerance (3.83% in group 1 and
4.55% in group 2), with only 2 cases recorded with a
diagnosis of DM in this test in group 1.

Discussion

The increased prevalence of GD has been, at least in
part, explained by increasing maternal age and obesity
[9-11]. In our sample, most pregnant women were
overweight or obese in both groups evaluated (73.8% in
group 1; 63.6% in group 2) — Table 2. However, despite
this gradual trend of increasing maternal age, in this
study most pregnant women analyzed were < 35-years-
old (57.8%).

Other important risk factors in the pathophysiology
of this condition are a family history of DM, especially in
first-degree relatives, and excessive weight gain during
pregnancy. In our sample, most pregnant women had
a positive family history. Regarding weight gain during
pregnancy, when considering the BMI classes with a
higher risk of GD (overweight and obesity), the average
weight gain was within the limits established by the
Institute of Medicine: 6-11 Kg and 5-9 Kg, respectively
(Figure 2).

The neonatal morbidity observed in our sample

Alves et al. Int J Diabetes Clin Res 2024, 11:179

follows what has been described in the literature,
in which respiratory and metabolic complications
(hyperbilirubinemia, hypoglycemia, hypocalcemia,
polycythemia, among others) are among the most
frequent [14,15].

Furthermore, we found an increased risk of LGA
newborns in obese pregnant women, confirming
maternal obesity as one of the major contributing
factors to this outcome.

In line with previous data, decreased oral glucose
tolerance has become the most prevalent change in the
postpartum reclassification test [4].

Thus, in our sample, pregnant women diagnosed
with GD in the 1** trimester tended to have a higher BMI
and a greater probability of having a LGA neonate. On
the other hand, pregnant women diagnosed during the
2" trimester had, on average, higher HbAlcvaluesanda
greater tendency to have a SGA newborn. The maternal
complications observed, namely hypertensive disease
and preterm birth, do not seem to differ depending on
the trimester of GD diagnosis [16-19].

Limitations

Greater limitations of this study are related to its
retrospective nature.

Conclusion

Understanding the pathophysiology, risk factors and
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implications associated with GD becomes of particular
relevance given that not only is it associated with short-
term complications (such as hypertensive pathology
of pregnancy, need for preterm birth due to poor
metabolic control or fetal pathology, shoulder dystocia,
among others), but also has long-term implications,
both for the mother (type 2 DM, metabolic syndrome,
cardiovascular risk) and for the offspring (oral glucose
tolerance anomaly, obesity, hypertension and metabolic
syndrome).

Furthermore, achieving adequate glycemic control
is especially important in reducing the frequency and
severity of these potential complications. It should be
added that nutritional advice and physical exercise are
primary tools for achieving adequate control.

The postpartum period is also of particular
importance as it is a time when adaptations to a healthy
lifestyle previously adopted during pregnancy must be
maintained in order to reduce the risk of developing
non-communicable diseases.
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