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RESUME

Le diabéte chez les femmes enceintes constitue une situation a haut risque tant pour la mere que pour le
foetus. Malgré les progres de la néonatologie, la morbidité néonatale demeure élevée. Nous avons mené
une étude rétrospective descriptive sur une période de 8 mois (janvier-aott 2020) au centre de maternité
de Bizerte en Tunisie, incluant les nouveau-nés issus de grossesses diabétiques (diabéte avant la grossesse
ou gestationnel).

L'objectif était de préciser lincidence des complications néonatales des grossesses associées au diabéte.
Dans cette étude, 393 nouveau-nés et 388 meéres diabétiques ont été inclus. La prévalence du diabéte
pendant la grossesse était de 19,06%. Le diabéte gestationnel était le type le plus fréquent, représentant
16,81% des naissances, et il a été diagnostiqué a temps selon les recommandations dans 67,3% des cas.
Des anomalies a I'échographie obstétricale ont été observées dans 10,3% des grossesses. Les infections
vaginales et les infections des voies urinaires étaient fréquentes chez les méres diabétiques, avec des taux
respectifs de 19,8% et 9,1%. La plupart des accouchements étaient a terme. La prévalence de la préma-
turité était 9,4% . Les nouveau-nés de méres diabétiques avaient un poids moyen de 3386,84 g, dont
19% étaient hypertrophiques et 4,83% hypotrophiques. Les morbidités courantes chez ces nouveau-nés
comprenaient une détresse respiratoire transitoire (52,6%) et une infection bactérienne néonatale précoce
(42,1%). Des malformations congénitales étaient présentes dans 7,6% des cas. Des traumatismes obsté-
tricaux sont survenus dans 10,9% des cas. L'hospitalisation des nouveau-nés a été nécessaire pour 33,3%,
principalement en raison de la détresse respiratoire néonatale. La durée moyenne de séjour a I'népital était
de 4 jours. Un seul décés a été enregistré dans la population étudiée.

Le diabeéte pendant la grossesse augmente le risque de morbidité néonatale, principalemen la détresse
respiratoire, les malformations congénitales, les traumatismes obstétricaux et les troubles métaboliques.
Pour minimiser ces risques, une meilleure gestion de la grossesse, un dépistage efficace et une prise en
charge adéquate du diabete gestationnel sont essentiels pour réduire la morbidité néonatale.

ABSTRACT

Diabetes in pregnant women is a high-risk situation for both mother and fetus. Despite improved mana-
gement, neonatal morbidity remains very high. We conducted a retrospective descriptive study during 8
months (January- August 2020) in the maternity center of Bizerta in Tunisia, including newborns from
diabetic pregnancies (pre-gestational or gestational diabetes). The main objective was to focus on the
incidence of complications during diabetes-associated pregnancies. In this study, 393 newborns and 388
diabetic mothers were included. The prevalence of diabetes during pregnancy was 19.06%. Gestational
diabetes was the most common type, representing 16.81% of births, and it was timely diagnosed in 67.3%
of cases. Obstetrical ultrasound abnormalities were found in 10.3% of pregnancies. Vaginal infections and
urinary tract infections were prevalent in diabetic mothers, at 19.8% and 9.1%, respectively. Most pre-
gnancies reached full term, with a 9.4% prevalence of prematurity. Newborns of diabetic mothers had an
average weight of 3386.84 g, with 19% being hypertrophic and 4.83% hypotrophic. Common morbidities
in these newborns included transient respiratory distress (52.6%) and early neonatal bacterial infection
(42.1%). Congenital malformations were present in 7.6% of cases. Obstetric trauma occurred in 10.9% of
cases. Newborn's hospitalization was needed for 33.3%, mainly due to neonatal respiratory distress. The
average hospital stay was 4 days, and there was one recorded death in the study population.
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Diabetes during pregnancy increases the risk of
various neonatal problems, including respiratory
distress, congenital issues, trauma during child-
birth, and metabolic disorders. To minimize these
risks, improved pregnancy management, effective
screening, and proper gestational diabetes mana-
gement are crucial for reducing neonatal morbidity.

Key words: newborn, diabetes, gestational dia-
betes, morbidity, mortality.

Introduction

The International Diabetes Federation (IDF) esti-
mates that 21.8% of women aged between 20 and
49 in the MENA (Middle East and North Africa) re-
gion have hyperglycemia during pregnancy[1].
The incidence of fetal and neonatal morbidity and
mortality increases in the presence of diabetes
during pregnancy [2]. These complications are va-
riously described within literature. Nevertherless,
in Tunisia, limited studies have been conducted to
elucidating these particular complications.

The aim of our study was to precise the incidence
of neonatal morbidity and mortality during dia-
betes-associated pregnancies in the maternity
center of the Habib Bougatfa University Hospital in
Bizerte (MCB), Tunisia.

Methods

A retrospective study over 8 months (January -Au-
gust 2020) at MCB, which was type 2A maternity
at the time of the study. We included newborns of
diabetic mothers, born at MCB or transferred from
another medical center during the first 48 hours of
life. Diabetic mothers were women with pre ges-
tational or gestational diabetes. We have adop-
ted the criteria of the International Association of
Diabetes and Pregnancy Study Group (IADPSG) [3]
and the American Diabetes Association 2021 (ADA)
[4] to diagnose gestational diabetes.

We did not include the babies whose mothers had,
in addition to diabetes, other chronic diseases that
could have an impact on the pregnancy and fe-
tus, such as arterial hypertension, hypothyroidism,
severe heart disease, progressive renal or hepatic
disease, psychiatric or neurological pathology, or
a progressive inflammatory or infectious disease.
Data were collected from post-partum charts and
newborn hospitalization records.

Results

A total of 393 newborns and 388 diabetic mothers
were included in the study. The prevalence of dia-
betes during pregnancy was 19.06 %. The mean
age of the mothers was 31 years and 7 months
(extremes 20-48 years). Gestational diabetes was
the most frequent type of diabetes. It represented
16.81% of the total number of women who have gi-
ven birth during the study period, and 96% of dia-
betic ones. Gestational diabetes was diagnosed on
time according to ADA recommendations in 67.3%
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of cases (252 mothers). For the remaining cases (122
mothers), it was diagnosed late by fasting blood
glucose tests. When gestational diabetes was dia-
gnosed during the second trimester of pregnancy,
95.63% of the mothers were put only on dietary
measures. The association with insulin was ne-
cessary in 4,36% of cases. No preconception pro-
gramming was carried out for mothers known to be
diabetic prior to pregnancy. Obstetrical ultrasound
abnormalities were found in 10.3% of cases. Mor-
phological ultrasound was performed in 36.59%
of pregnancies. It was pathological in 8.45% wo-
men. The antenatal malformations diagnosed were
congenital malformations were pyelocaval dilata-
tion in 2.8% of cases and esophageal atresia in one
case.

The prevalence of vaginal infection and urinary
tract infection among diabetic mothers was 19.8%
and 9.1% respectively.

The majority of pregnancies were carried to term,
and the prevalence of prematurity was 9.4%. The
mean term of delivery was 39 weeks of ame-
norrhea. The upper delivery route was the most
frequent (57%). Instrumental vaginal delivery was
indicated in 2% of cases. Indications for cesarean
delivery are displayed in Table 1.

Table 1: The different indications for cesarean delivery

Poor adaptation to extrauterine life was noted in
1.28% of cases. The mean weight of newborns of
diabetic mothers (NBDM) was 3386.84 g. NBDM
were hypertrophic compared to their birth term in
19% of cases, and hypo trophic in 4.83%. The other
morbidities diagnosed are shown in Table 2.
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Table 2: The different morbid states in newborns of
diabetic mothers

Transient respiratory distress (52.6%)
and early neonatal bacterial infection
(42.1%) were the most common causes
of respiratory distress in NBDM. At bir-
th, a congenital malformation was found
in 7.6% of cases. The different types of
congenital malformations in our popula-
tion are summarized in Table 3.

Table 3 : Frequency and type of congenital malfor-
mations in newborns of diabetic mothers

Obstetric trauma (10.9%) was severe in 3.1% of
cases. Hospitalization was indicated in 33.3%
of cases. The main cause for hospitalization
was neonatal respiratory distress. The remai-
ning causes are summarized in Table 4.
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Table 4 : Frequency and pourcentage of the hospi-
talization causes in newborns of diabetic mothers

The average length of hospital stay was 4 days.
Only one death was recorded in our study popu-
lation.

Discussion

Diabetes during pregnancy is a real public health
problem. Its incidence is significantly increasing
these days due to obesity and type 2 diabetes.
Nearly 3 to 10% of pregnancies are complicated
by a glycemic regulation disorder [4]. In our series,
its frequency during pregnancy was estimated at
19.06 % which is much higher than those reported
in the study of Firouzeh and Mahdaviani [5] in Iran
in 2004, and KayMcfarland and Ezzat [6] in the
United States in 1985 (2.6%).

For diabetic pregnancies, the mothers'most com-
mon obstetrical antecedents are macrosomia,
spontaneous miscarriage and prematurity, which
were evaluated respectively at 25.7%, 23% and
8.1% in a study conducted in Bamako (7), 42%, 24%
and 8% in a study conducted in Marrakech (8) and
22.7%, 22.7% and 14.9% in our study.

The simultaneous presence of diabetes and
pre-eclampsia during pregnancy increases the risk
of maternal-fetal complications and requires ade-
quate management [9]. In our study, the coexis-
tence of toxemia gravidarum with diabetes during
pregnancy was found in 17% of cases. This rate was
high compared to 6.2% at the Mayotte hospital
[10], 7.4% in Bamako [11] and 12.8% in Tunisia [12],
but lower than the 23.76% rate in Tlemcen [13].
The main embryonic anomalies detected on ante-
natal ultrasound are : macrosomia, hydramnios,
abortion, in utero fetal death and congenital mal-
formations, with variable prevalence in the litera-
ture [11,12,14].

According to the literature, the main risk factors for
gestational diabetes are : overweight, maternal age
greater than or equal to 35 at the time of pregnan-
cy, first-degree family history of type 2 diabetes,
personal history of gestational diabetes and perso-
nal history of fetal macrosomia [15-18].

First treatment of gestational diabetes is dietary
therapy. Insulin was the preferred hypoglycemic
treatment in cases of poor control by dietary thera-
pies [16,19]. In our study, glycemic control in gesta-
tional diabetes was achieved by dietary measures
in 95,63% of cases. For pregestational diabetes,
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oral antidiabetics do not have marketing authori-
zation during pregnancy [20].

In cases of diabetes associated with pregnancy, the
high route is the preferred method of delivery, with
an estimated frequency of 56.7% in our study, 68%
in the Dhouibi series [12] and 78.9% in the Ashour et
al. series [21]. The lower prevalence of vaginal deli-
veries in diabetes can be explained by the interven-
tionist attitude of obstetricians, the high frequency
of previous caesarean deliveries and the high fre-
quency of fetal macrosomia [22, 23]. Macrosomia is
one of the most frequent complications of diabetes
in pregnancy [24].

Maternal hyperglycemia during pregnancy causes
fetal hyperglycemia, resulting in hyperinsulinemia.
This extra glucose in the fetus is stored as body fat [25].
A study of 17,094 mothers and infants in 15 centers
in 9 countries conducted by Metzger et al. showed
alinear correlation between maternal blood glucose
levels, fetal hyperinsulinism, and birth weight above
the 90th percentile [26]. Moreover, lipid concen-
trations in pregnant diabetic mothers (especially
triglycerides) were found to be strongly correlated
with fetal growth [27].

The prevalence of macrosomia in our study was hi-
gher than the prevalence reported by Dhouibi et
al (15.5%) [8], Moumen et al (14%) [16] and Chris-
tophe Olivesi (5.2%) [17], but lower than Boiro et al.
(29.29%) [2] and Drabo et al (48.4%) [7].
Newborns of diabetic mothers are generally more
likely to develop neonatal respiratory distress due
to premature birth, surfactant maturation abnor-
malities and caesarean section births, which in-
crease the risk of respiratory distress through de-
layed resorption of pulmonary fluid [24,28,29].
As for metabolic complications, the high frequency
of hypoglycemia in NBDM is explained by transient
hyperinsulinism that hinders the adaptive mecha-
nisms initiated at birth to regulate blood sugar ac-
cording to the prandial state [30].

Its prevalence in our study (8.9%) was lower com-
pared to the prevalence reported in the study of
Al-Nemri et al (11.8%) [31], but higher compared to
the prevalence reported by Drabo et al (6.1%) [7].
The mechanism of hypocalcemia in the NBDM s
not completely clarified and appears to be related
to functional hypoparathyroidism [32].

In our study, hypocalcemia was found in 3.10% of
NBDMs. Our results were similar to those of Mou-
mhil et al [8], Boiro et al. (2] and Tshiala Fany [33],
with a prevalence of 2.32%, 3.03% and 2.86% res-
pectively.

According to the literature, both pre-gestatio-
nal and gestational diabetes increase the risk of
congenital anomalies [34-36].

Fetal exposure to hyperglycemia in early pregnancy
may contribute to increased oxidative stress. This
leads to high levels of fetal cells apoptosis, increa-
sing the risk of malformation. In addition, deficient
activity of the transcription factor involved in de-
fense mechanisms against oxidative stress (ALX3)
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may increase the risk of congenital anomalies due
to maternal hyperglycemia [37].

Obstetric trauma is generally attributed to macro-
somia, notably shoulder dystocia [24,35]. Its in-
cidence varies from 0.2% to 2.8% in the gene-
ral population. It can even reach a rate of 9% in
diabetic pregnancies. The risk increases with the
child's weight; however, for the same weight, the
frequency of shoulder dystocia is multiplied by 2 in
macrosomia born to diabetic mothers, due to the
increase in thoracic volume and biacromial diame-
ter, explaining the high frequency of brachial plexus
elongation [38].

Conclusion

Diabetes during pregnancy is a high-risk situation for
the newborn. Respiratory distress, congenital mal-
formations, obstetric trauma, metabolic and hema-
tological disorders are the main neonatal morbidi-
ties associated with this pregnancy. Great efforts
are needed to better conduct pregnancy program-
ming in diabetic mothers, screening and manage-
ment of gestational diabetes during pregnancy to
reduce the risk of neonatal morbidity.
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