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Abstract
Background: Antenatal corticosteroids (ACS) treatment, before
34 weeks, has been one of the most important medical progress in the
management of preterm births.
One of the main complication of prematurity is respiratory
morbidity. This respiratory morbidity is more important for infants
born to diabetic women, even at a later gestational age.
For diabetic women at risk of preterm birth between 24 - 34 weeks,
it is now established that, pregestational and gestational diabetes is not
a contraindication for ACS treatment, because the benefits outweigh
the risks [1].
However, when it comes to diabetic women at risk of late preterm
birth or having a planned term cesarean birth, there is very little
medical evidence and the available guidelines are few and sometimes
contradictory.
Aim: 1) To review the maternal and neonatal outcomes after ACS
treatment in the late preterm period and before a term cesarean section
and to review the specificities of ACS treatment in these periods for
diabetic women. 2) To resume the available guidelines relative to the
use of ACS administration for women with PGD and GD at risk of
delivery in the late preterm period or having a term planned cesarean
section.
Methods: An electronic search in the Pubmed, MEDLINE, Embase
and Google scholar databases. The references of the articles retrieved
were also used, with no limit of time.
Conclusion: ACS administration is recommended for the treatment
of diabetic women at risk of preterm birth before 34 weeks. Even
though, many studies have found beneficial neonatal outcomes of ACS
treatment for women at risk of late preterm delivery or having an early
term cesarean section (between 37-386 weeks), diabetic women were
mostly excluded from these studies. The safety and benefit of ACS
treatment for diabetic women and their infants is not yet established
for these indications.
Guidelines concerning ACS treatment for diabetic women are
scarce and sometimes contradicting. In general, for women with
diabetes, most guidelines recommend using antenatal corticosteroids
for the same indications and at the same gestational age as for women
without diabetes.
Because of the increasing incidence of diabetes in the population,
large prospective controlled trials are necessary to further investigate
the neonatal and maternal outcomes, as well as, the possible benefits
and safety of ACS administration in later gestation for diabetic women.
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Introduction
Diabetes during pregnancy can either be pregestational or
gestational. Pregestational diabetes (PGD) is present before pregnancy
and includes type 1 diabetes (T1D), type 2 diabetes (T2D) and other
specific types of diabetes.
T1D occurs mostly during childhood and adolescence. It results
from the destruction of the beta cells of the pancreas, leading to insulin
deficiency.
T2D is the most common type of diabetes. It occurs mostly during
adulthood and is characterized by varying degree of insulin resistance,
hyperglycemia and a relative lack of insulin.
The other specific types of diabetes are due to underlying
pathologies or conditions, such as, genetic defects, exocrine pancreatic
defects or endocrinopathies.
Gestational diabetes (GD) corresponds to a varying degree of
glucose intolerance during pregnancy. The screening and diagnostic
criteria of GD are still controversial [2]. Women with GD have a nearly
ten-fold higher risk of developing T2D later in life compared to women
presenting no diabetes during pregnancy [3].

Epidemiology of Diabetes during Pregnancy
Based on a 2019 report of the International Diabetes Federation,
16,8 % of pregnancies are affected by diabetes. 86,4 % of diabetes
during pregnancy is represented by GD, while PGD represents 13,4 %
of the cases [4].
The prevalence of T1D in the U.S adult population, in 2016, was
0,55 %, while 8,6 % of the U.S adult population had diagnosed T2D [5].
Over the past decades, there has been a constant increase in the
prevalence of diabetes in the population, mainly T2D, due to the
increase in the prevalence of obesity, the modification of dietary habits
and modification of diagnostic threshlolds [6].
As a result, there is an increase in the number of women with
diabetes during pregnancy because of the growing proportion of obesity
in women in the childbearing age [7].
The incidence and prevalence of GD depends greatly on the
population studied and the diagnostic criteria [8]. The prevalence of
GD in Europe varies between 2% and 10% [9], while in mainland
China, the total incidence of GD is 14,8% [10].
Copyright © 2021 The Authors. Published by Scientific Open Access Journals
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Complications of Diabetes during Pregnancy
An optimal control of the maternal glycemia is essential in order
to improve the pregnancy outcomes. However, even with an optimal
glycemic control, neonatal morbidity and mortality and perinatal
complications remain more important than in the non diabetic
population [6].
The fetal complications, result from the hyperglycemia rather than
the type of maternal diabetes.
During the first trimester, it is necessary to have an optimal
control of maternal glycemia as glucose is teratogenic and there
is a strong association between maternal glycemia and congenital
malformations [11]. Later in gestation, maternal hyperglycemia,
through umbilical transfer of glucose, induces fetal hyperinsulinemia.
This hyperinsulinemia is associated with an increased fetal growth
rate, large for gestational age, macrosomia, as well as, neonatal
hypoglycemia at birth [7].
Maternal complications, on the other hand, tend to differ depending
on the type of diabetes. The risk of severe hypoglycemia and retinopathy
is more important for women with T1D, while T2D is more often
associated with obesity and social deprivation [7].
Table 1 summarizes the maternal, fetal and perinatal complications
due to PGD and GD during pregnancy.
Maternal diabetes during pregnancy is also associated with an
increase in neonatal respiratory morbidity. Neonates of diabetic women
are more likely to suffer from respiratory distress syndrome (RDS), at
more advanced gestational age, than infants of non diabetic women
[16].
In 2019, a meta-analysis [17] evaluated the association between
maternal diabetes and neonatal RDS. This analysis included 20 cohort
and 4 case-control studies. The results suggested that maternal DM,
including GD and PGD, is associated with an increased risk of neonatal
RDS. The pooled OR (odds ratio) risk of neonatal RDS was 1.47 (95%
CI 1.24–1.74) with maternal diabetes, 1.57 (95% CI 1.28–1.93) with

GD and 2.66 (95% CI 2.06–3.44) with PGD. The gestational age range
varied substantially between the included studies, but when adjusted
for gestational age, the OR risk of neonatal RDS was still 1.27 (95%
CI 0.93 to 1.73, I²= 86.7, P < 0.001) with maternal diabetes. In this
analysis, most of the included studies had adjusted for the potential
confounders. However, this meta-analysis has a high heterogeneity. A
possible contributing factor is that the diagnostic criteria of neonatal
RDS and maternal diabetes among the studies were not completely
consistent.
When it comes to infants born to diabetic women, the neonatal
respiratory morbidity seems to be more important in case of PGD
compared to GD [18]. However, GD remains an independent risk factor
for neonatal RDS for late preterm and term births [6,19].
This increased respiratory morbidity is probably due to a
combination of multiple factors, namely, the increased incidence of
preterm spontaneous and induced births, as well as, the increased risk
of cesarean delivery in diabetic women [20]. Furthermore, diabetes
is associated with a delay in fetal lung maturation due, namely, to an
insufficient and inadequate production of surfactant [21].

Aim of the Study
1)To review the maternal and neonatal outcomes after ACS
treatment in the late preterm period and before term cesarean sections
and review the specificities of ACS treatment in these periods for
diabetic women.
2)To resume the available guidelines relative to the use of ACS
administration for women with PGD and GD at risk of delivery in the
late preterm period or having a term planned cesarean section.

Methods
The Pubmed, Google scholar, Embase and MEDLINE databases
were searched with the terms ‘antenatal corticosteroids’ and
‘late preterm’ or ‘cesarean section’ and ‘gestational diabetes’ or
‘pregestational diabetes’ and ‘guidelines’. When possible, systematic
reviews, meta-analysis, randomized controlled trials (RCT), large sized

Table 1: Maternal, fetal and perinatal complications of PGD and GD.
Maternal complications
Maternal complications
associated with GD
associated with PGD [12]
Long term risk of T2D
Miscarriage
[13,14]
Progression of microvascular
Risk of GD recurrence in
complications: retinopathy,
subsequent pregnancy [14]
nephropathy
Macrovascular complications:
myocardal infarction
Complications related
to glycemic control:
hypoglycemic episodes.

Maternal complications associated with
both GD and GD [12-14]
Hypertensive disorders and preeclampsia

Fetal and perinatal complications
[12-14]
Congenital malformations: heart, CNS
(associated with PGD) [14]

Preterm labour

Large for gestational age or macrosomia

Infections (e.g pyelonephritis)

IUD/Stillbirth

Polyhydramnios

FGR

Diabetic ketoacidosis (less frequent in GD)
[15]
Induction of labour or cesarean section
Traumatic vaginal delivery and
instrumental delivery
Post-partum hemorrhage

Prematurity
Shoulder dystocia and birth trauma
Neonatal hypoglycemia

Hypocalcemia
Hyperbilirubinemia
RDS
Perinatal death
Long term risk of diabetes, metabolic
syndrome, higher BMI [14]
CNS: Central Nervous System IUD: Intra-Uterine Death RDS: Respiratory Distress Syndrome FGR: Fetal Growth Restriction T2D: Type 2
diabetes BMI: Body Mass Index
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retrospective studies were studied. The reference lists of the chosen
articles were checked to identify cited articles not captured by the
electronic search. There was no limit of time applied to the research.

Antenatal corticosteroids therapy for diabetic pregnant
women
Women with diabetes during pregnancy tend to receive more ACS
treatment. However, it is not clear if it is because of the increased rate
of preterm births in these pregnancies or because the neonates are more
likely to develop complications after birth [16].
When it comes to the indications of ACS for diabetic pregnant
women, it is now well established that in case of a risk of preterm
birth between 24 - 34 weeks ACS can be administered [1,22] because
the benefits are more important than the potential risks related to the
treatment.
The maternal glycemia must be closely monitored after the
treatment, since steroids tend to induce an increase in glycemia. If
necessary insulin must be initiated or increased, according to an agreed
protocol, in order to maintain an optimal glycemic control [1].

Late preterm birth
Late prematurity refers to births occurring between 340 and 366
weeks. Prematurity is a major health problem and is associated with
important neonatal morbidity and mortality. ACS therapy for women
at risk of preterm birth before 34 weeks was a major medical progress
in order to reduce neonatal morbidity and mortality due to prematurity.
In 2006, a Cochrane review [23] of 21 RCTs evaluated the effects
of ACS administration, to women at risk of preterm birth, on the fetal
and neonatal morbidity and mortality. This study involved 3885 women
and 4269 infants and the gestational age ranged up to 366 weeks. This
review found an overall reduction of neonatal death (RR (relative risk)
0.69, 95% CI (confidence interval) 0.58 to 0.81), RDS (RR 0.66, 95%
CI 0.59 to 0.73), cerebroventricular hemorrhage (RR 0.54, 95% CI 0.43
to 0.69) and necrotizing enterocolitis (RR 0.46, 95% CI 0.29 to 0.74).
This review had a large sample size, a good methodology and included
only RCTs. However, the method of randomization was unclear or not
stated for twelve studies. Furthermore, eight of the included studies
allowed weekly repeat courses of corticosteroids in their protocol,
which could be a possible source of bias.
When it comes to infants born in the late preterm period, even though
they present a lower incidence and severity of neonatal complications,
they still have an increased neonatal morbidity compared to term births.
In 2011, a systematic review [24] including 22 cohort studies
(2,368,471 late preterm infants and 27,007,204 term infants), tried
to evaluate the short and long term morbidity of late preterm infants
compared to term infants. Infants born in the late preterm period
presented more short term complications, including RDS (RR 17.3,
95% CI 9.8 to 30.6), intraventricular hemorrhage grade I-IV (RR 4.9,
95% CI 2.1 to 11.7), and death < 28 days (RR 5.9, 95% CI 5.0 to 6.9).
After the neonatal period, they were more likely to die in the first year
(RR 3.7, 95% CI 2.89 to 4.64) and to suffer from cerebral palsy (RR 3.1,
95% CI 2.3 to 4.2). This study evaluated the outcomes on a very large
sample and in multiple populations. However, it cannot be excluded
that an excess of neonatal morbidity, for the late preterm infants, could
be due to the pregnancy complications (preeclampsia, IUGR etc)
leading to the premature delivery. A subgroup analysis was not possible
because of the limited number of eligible studies. Furthermore, the the
late preterms infants were not selected based on the sex, maternal BMI,
or mode of delivery, probably explaining why some outcomes had a
high heterogeneity (I² >75%).
In order to find possible solutions for reducing the neonatal
morbidity of late preterm births, the ALPS (Antenatal Late Preterm
Steroids) study [25], a multicenter double-blind RCT, tried to determine
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whether betamethasone, administered to women at risk of late preterm
delivery, decreased the risk of neonatal morbidities. Women at risk
of preterm birth between 340 and 365 weeks, were included and 1427
women were assigned to receive betamethasone and 1400 to receive
placebo. This study found a significant reduction in the primary
outcome (a composite end point of the need for respiratory support
within 72 hours after birth and the number of stillbirth or neonatal
deaths within 72 hours after delivery), in the treatment group compared
to the placebo group (P = 0,02). They also found a significant reduction
in the incidence of severe respiratory complications, in the treatment
group (P < 0,001) [21]. There was, however, a significative increase
in the incidence of neonatal hypoglycemia in the ACS treatment group
(p<0,001). This study had a good methodology and few possible
sources of bias, but patients with PGDs were excluded.
Many studies have further tried to assess the neonatal outcomes after
ACS treatment for women at risk of late preterm delivery. The Saccone
et al 2016 systematic review [26] included three RCTs (n = 3200) and
evaluated the effectiveness of ACS treatment for women at risk late
preterm. They found that infants of mothers who received antenatal
betamethasone had a significantly lower incidence of TTN (transient
tachypnea of the newborn) (RR 0.72, 95% CI 0.56 to 0.92), severe RDS
(RR 0.60, 95% CI 0.33 to 0.94), and use of surfactant (RR 0.61, 95% CI
0.38 to 0.99), but higher neonatal hypoglycemia (RR 1.61, 95% CI 1.38
to 1.87). Most of the outcomes of this review had low heterogeneity (I²
<10). However, the majority (2800 out of 3200) of the women at risk
of late preterm delivery, came from the ALPS study and data lacked on
the long term outcomes. Two of the studies excluded diabetic women
and one study had only 5 diabetic participants.
In 2021, the Deshmukh et al systematic review [27] including 7
RCTs also evaluated the neonatal outcomes after ACS treatment in the
late preterm period. In the ACS treatment group there was a reduced
need for respiratory support (RR 0.68, 95% CI 0.47to 0.98, p = 0.04
) LOE (level of evidence):Moderate) but a higher risk of neonatal
hypoglycemia ( RR 1.61 95% CI 1.38 to 1.87, p<0.00001, LOE:
High). Furthermore, neonates exposed to ACS had reduced need for
resuscitation at birth (RR 0.63, 95% CI 0.42 to 0.95, p = 0.03, LOE:
Low). The incidence of RDS, TTN and surfactant therapy did not differ
significantly. This review had a robust methodology, a large sample
size and used the GRADE (Grading of Recommendations Assessment,
Development and Evaluation) guidelines to summarize the level of
evidence. However, like in the previous review, the pooled results were
largely influenced by the large sample size of the ALPS study and none
of the included studies reported long-term developmental follow up.
Over these last few years, several scientific committees have
started recommending the use of ACS after 34 weeks. Based on the
ALPS study, the ACOG (American College of Obstetricians and
Gynecologists) recommended, in 2016, ACS therapy between 340 and
366 weeks in case of high risk of preterm birth, for women who had
received no previous course of ACS [28].
In 2019, the FIGO (International Federation of Gynecology and
Obstetrics) recommended a single course of ACS between 340 and
366 for women at risk of preterm birth within 7 days and who had not
previously received corticosteroids [29].
However, when it comes specifically to diabetic pregnant women at
risk of late preterm birth, very few studies or guidelines are available in
the literature. No prospective trial has studied the potential benefits or
risks of ACS in the late preterm period.
In 2016, a systematic review [30] failed to determine the
effectiveness and safety of corticosteroids for diabetic women at risk
of preterm birth. No eligible studies, namely RCTs or cohort studies,
comparing ACS treatment versus placebo or no treatment, were found.
Furthermore, many studies on the safety of ACS for reducing adverse
neonatal outcomes have excluded diabetic women [23].
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The 2018 retrospective cohort study of Krispin et al [31] tried
to determine the association between ACS treatment and neonatal
complications in diabetic mothers delivering after 34 weeks. The
study included 2262 women with singleton pregnancies, diagnosed
with GD, receiving ACS before 340 weeks and delivering, either in
the late preterm period, or at term. The cohort was divided according
to gestational age at delivery. 161 mothers delivered in the late
preterm period and 30% of them received ACS. Besides a lower rate
of nulliparity in the treatment group (p=0,001), there were no other
differences in the baseline characteristics compared to the women of
the control group. No reduction in respiratory complications was found
between the treatment group and the control group, whether delivery
occurred in the late preterm period or at term. The strength of this study
is that it analyzed specifically diabetic women and was conducted in
a large tertiary medical center with consistent management protocols
for GD. However, the data precising whether GD was treated by diet
or with medication could not be retrieved and the neonatal outcomes
could not be adjusted accordingly. Furthermore, the exact time period
elapsed between ACS treatment and delivery was not controlled.
Without strong medical evidence, the guidelines available for
management of diabetic women at risk of late preterm delivery, are
mainly based on expert recommendations.
In 2015, the World Health Organization (WHO) [1] strongly
recommended, based ‘on very low-quality evidence’, to consider ACS
after 34 weeks for women with poorly controlled diabetes, if there was
laboratory evidence of fetal lung immaturity.
The 2020 RCOG (Royal College of Obstetricians and
Gynaecologists) guidelines [22], recommend following the NICE
guidance for women with PGD and GD. This means considering ACS
after 34 weeks and up to 356 weeks in case of a risk of preterm delivery.
The 2018 SOGC (The Society of Obstetricians and Gynecologists
of Canada) clinical practice guidelines32, recommend ACS for women
with GD and PGD, at the same dosage, for the same indications and at
the same gestational age as non diabetic women. This implies giving
one course of ACS, between 240 and 346 weeks, for women at risk
of preterm delivery within the next 7 days. The balance of risks and
benefits does not support the routine administration of ACS after 35
weeks. However, ACS can be used between 350 and 366 weeks only
in selected cases, after counseling with the woman and the pediatric
team. Screening for gestational diabetes should be postponed for at
least seven days after ACS.
The Australian and New Zealand (RANZCOG) guidelines [33]
recommend that, in the absence of trials studying ACS use in diabetic
patients, the indications for treatment should be the same as in non
diabetic patients. ACS therapy can be administered up to 346 weeks in
case of risk of preterm birth within the next 7 days.
The 2021 SMFM (Society for Maternal-Fetal Medicine) guidelines
[34] recommend against the use of late preterm corticosteroids in
pregnant women with PGD, given the risk of worsening neonatal
hypoglycemia (Grade 1c).
The 2020 ADIPS (Australasian Diabetes in Pregnancy Society)
guideline for pre-existing diabetes and pregnancy [35] states that there
is lack of evidence for use of ACS therapy after 34 weeks for women
with PGD, as these women were excluded from the studies.

Term cesarean section
Cesarean birth is a known risk factor for respiratory morbidity.
Labor provides mechanical and hormonal stimuli facilitating fluid
resorption from fetal lungs. Infants born by cesarean section before
labour are at increased risk of respiratory morbidity because of the
absence of these stimuli [36,37].
The Li et al. 2019 meta-analysis [38], evaluated the association

J Gynec Obstet 2021; 4:037

between cesarean section and RDS. It included a total of 26 observational
(cohort or case–control) studies, (n= 810,454). This analysis found an
increased risk of neonatal RDS after cesarean birth [OR of 1.76 (95%
CI 1.48–2.09)]. The risk of neonatal RDS was increased for emergency
cesarean section [OR 1.85 (95% CI 1.34–2.56)], as well as, elective
cesarean section [OR 2.38 (95% CI 1.89–2.99)]. This meta-analysis
included a large population and almost all the studies adjusted the
potential confounders (gestational age, birth weight, maternal disease
etc). However, the influence of ACS could not be analyzed due to the
absence of relevant informations. Furthermore, high heterogeneity
was found in this meta-analysis, but after excluding studies having a
significant impact on the between-study heterogeneity, the results were
not substantially changed and heterogeneity was reduced.
Many studies have tried to evaluate whether ACS treatment before
a term cesarean section could reduce neonatal respiratory morbidity.
A 2018 Cochrane review [39] including four RCTs (3956 women and
3893 neonates), found that prophylactic ACS treatment appeared to
decrease the risk of RDS (RR 0.48; 95% CI 0.27 to 0.87; low-quality
evidence), TTN (RR 0.43; 95% CI 0.29 to 0.65; low-quality evidence),
admission to the NICU for respiratory morbidity (RR 0.42; 95% CI
0.22 to 0.79), and admission to neonatal special care (all levels) for
respiratory complications (RR 0.45; 95% CI 0.22 to 0.90; low-quality
evidence). ACS treatment also appeared to reduce the length of stay
in NICU by 2.70 days (MD -2.70; 95% CI -2.76 to -2.64). The quality
of evidence, as assessed using GRADE was low for the outcomes of
RDS, TTN and admission to NICU for respiratory morbidity, indicating
that the true effect could potentially be substantially different from
the estimated effect. Furthermore, the long term outcomes were not
reported in the studies, and potential long term harms remain unknown.
When it comes to interventions to reduce respiratory morbidity
related to cesarean section, data available in the literature now generally
recommends avoiding elective cesarean before 39 weeks of gestation
if possible [1,40,41]. Delaying cesarean section is probably the main
factor that could reduce respiratory morbidity.
The neonatal respiratory morbidity relative to gestational age at
delivery was assessed during the ASTECS (Antenatal Steroids for
Term Elective Cesarean Section) trial [42]. This was a multi-center
RCT evaluating whether ACS treatment reduced RDS in infants born
by elective cesarean section at term. The study included 998 women
and 503 were randomized to receive betamethasone prior to cesarean
section. Antenatal betamethasone reduced admissions to special care
baby units with RDS after elective cesarean section at term (RR 0.46,
95% CI 0.23 to 0.93, P = 0.02). A logistic regression model predicted
the probability of admission to special care unit with RDS according to
the gestational age at birth. The predicted probability of admission at 37
weeks was 11.4% in the control group vs 5.2% in the treatment group,
at 38 weeks 6.2% vs 2.8%, and at 39 weeks 1.5% vs 0.6%, respectively,
confirming an important reduction in respiratory morbidity when birth
is delayed to 39 weeks gestation.
However, for women with diabetes during pregnancy, delaying
cesarean birth is seldom possible. Furthermore, infants born to diabetic
women by cesarean section, even at term, are at increased risk of
respiratory morbidity, firstly because of the increased risk associated
with cesarean birth, but also because diabetes during pregnancy is
associated with increased respiratory morbidity [17]. However, the
studies evaluating the neonatal outcomes after ACS treatment prior to
term cesarean births are rare and of small size.
In 2019, Paul et al [43] conducted a retrospective study to evaluate
the neonatal outcomes after ACS treatment for diabetic women, prior
to term elective cesarean section. Between 2011 and 2016, 30 women
met the inclusion criteria. Each identified women was matched 1:1
to a woman who did not receive ACS, based on ethnicity, emergency
or elective cesarean and year of delivery. The percentage of NICU
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admission for respiratory complications was significantly lower in the
treatment group compared to the control group (3,3 % vs. 20%, P =
0,046). The mean nadir glucose level in babies was significantly lower
in the ACS group compared to those in the control group (2.37 mmol/L
vs 2.79 mmol/L; P = 0.014). The incidence of neonatal hypoglycemia
was, however, non significatively higher in the corticosteroid group
compared to the control group (60.0% vs 36.7%, P = 0.07).

The major unknown of ACS treatment in later gestation remains
the potential long term side effects. Corticosteroids can have long
term adverse effects on the brain and it is now established that it’s use
in the postnatal period, for the prevention of chronic lung disease, is
associated with abnormal neurological development and cerebral
palsy. This is compatible with a direct toxic effect of steroids on the
developing CNS (Central Nervous System) [48].

Furthermore, a 2020 retrospective study [44] included102 diabetic
women who underwent cesarean between 370 and 386 weeks. 33 women
(32.4%) received ACS treatment before cesarean delivery. Neonates of
mothers treated with ACS were significatively more admitted to NICU for
hypoglycemia (24,2 % vs 4,4 %, P=0,003). RDS, including TTN, was not
significatively higher in the treatment group (15.2% vs. 7.2%, P = 0.209).

Furthermore, in animal studies, exposure to ACS has been
associated with a delay in brain growth and development [49-52] and
with persistent changes in the hypothalamic–pituitary–adrenal (HPA)
axis [53-56].

Another retrospective study [45] included 160 women with PGD
between 2010 and 2015, of which 27 (17%) received ACS treatment
prior to cesarean section at term. This study found no decrease in
respiratory morbidity for women with PGD receiving ACS.
Besides the fact that these retrospective studies all have small
sample sizes, the contradicting neonatal respiratory outcomes make
these results very difficult to apply to our medical practice.
Very few guidelines are available concerning the administration of
ACS before a term cesarean section for women with diabetes.
The 2015 Australian and New Zealand (RANZCOG) guidelines
[33] state that ACS can be used 48h prior to planned cesarean birth
beyond 346 weeks, for women with diabetes during pregnancy or GD, if
there is known fetal lung immaturity. If ACS is used, monitor maternal
BGC (blood glucose concentration) and treat if elevated.
The 2018 SGOC guidelines [32] recommend ACS for women
with GD and PGD, at the same dosage, for the same indications and
at the same gestational age as non diabetic women. This implies not
to routinely administer ACS therapy to women undergoing pre-labour
cesarean section at term gestation (including at 37 and 38 weeks).
The 2020 ADIPS guidelines [35] states that after >37 weeks, ACS
therapy should be administered depending on the individual clinical
situation, the local guidelines, discussion with the woman and the
medical team.

Potential adverse effects of antenatal corticosteroids
after 34 weeks
ACS treatment after 34 weeks is associated with potential sideeffects. One possible short-term side effect, is neonatal hypoglycemia.
Many studies have found an increased risk of neonatal hypoglycemia
following ACS administration to women at risk of late preterm birth
[25-27].
In the ALPS study [25], the length of hospital stay of the infants
with hypoglycemia was, however, not longer compared to those
without hypoglycemia, which suggests that the condition was selflimited. Although this seems to be reassuring, neonatal hypoglycemia
can be a severe complication associated with long term consequences
including neurological damage that may result in mental retardation,
developmental delay and recurrent seizure activity. Furthermore, studies
tend to show that even transient and treated neonatal hypoglycemia can
lead to negative childhood outcomes [46].
Following the ALPS, the Euglycemia after Antenatal Late Preterm
Steroids (E-ALPS) Study [47], an ongoing randomized open label trial
has for objective to evaluate whether screening for and treatment of
steroid-induced hyperglycemia in women treated with betamethasone in
the late preterm period can decrease the rate of fetal hyperinsulinemia,
and thus, reducing neonatal hypoglycemia in order to improve shortterm neonatal outcomes. However, women with PGD and GD are yet
again excluded from this study.

Later gestation is a critical phase of important neurological
development. The long-term follow-up after the ASTECS trial showed
that children in the corticosteroids treatment group were more likely
to be rated in the lower quartile of academic ability, by their school, at
age 8 to 15 [57].
In 2020, a Finnish population-based retrospective cohort study
[58] (n=670 097 singleton children), evaluated if ACS treatment was
associated with mental and behavioral disorders in children born
at term and preterm. The median length of follow-up was 5.8 years.
The disorders were diagnosed using the ICD-10 codes (International
Statistical Classification of Diseases and Related Health Problems,
Tenth Revision). Of the 14 868 (2.22%) ACS treated children, 6730
(45.27%) were born at term and 8138 (54.74%) were born preterm.
Exposure to ACS was significantly associated with higher risk of
mental and behavioral disorder in the entire cohort of children, ( HR
(adjusted hazard ratio) 1.33, 95% CI 1.26 to 1.41), as well as, in the
term born children ( HR, 1.47 [95% CI, 1.36 to 1.69). In the preterm
born children, the cumulative incidence rate of mental and behavioral
disorder was significantly higher for the ACS treated children, but the
HR was not significantly higher (absolute difference, 3.38% [95% CI,
2.95% to 4.87%]; HR, 1.00 [95% CI, 0.92 to 1.09]). These associations
persisted within sib-pair comparisons among the term children,
suggesting that unmeasured familial confounding factors could not
explain these results. However, the birth register used to retrieve
information used for the study did not include report of the number or
timing of ACS treatments.
When it comes to women with diabetes, ACS treatment is
associated with an increase in maternal glycemia and this can result
in an increased incidence of neonatal hypoglycemia. The retrospective
cohort study of Tuohy et al [59] described the maternal and neonatal
glycemic control following ACS administration to women with
diabetes in pregnancy. Between 2006-2016, ACS was administered to
647 out of 7317 women with diabetes (8.8%). After an initial course
of ACS, the blood glucose concentrations was > 7 mmol/L for 92%
women and > 10 mmol/L for 52% of the women. The median peak
blood glucose concentration, approximately 10 mmol/L, occurred 9
hours after ACS administration and hyperglycemia lasted about 72
hours. Women with T1D had the highest peak of BGC (13.4 mmol/L)
and the highest incidence of hypoglycemia, both before (49%) and
after (58%) ACS treatment. Furthermore, infants of women who were
hyperglycemic within 24 hours of birth were more likely to develop
hypoglycemia (< 2.6 mmol/L, OR 1.51 [95% CI 1.10–2.07], p = 0.01)
and severe hypoglycemia (≤ 2.0 mmol/L, OR 2.00 [95% CI 1.41–2.85],
p < 0.0001) than babies of non-hyperglycemic mothers. Although the
sample size was large, the main limitations of this study are related to its
retrospective nature, because many variables could not be controlled,
such as, the BGC testing schedules, the steroid administered, the time
between ACS administration to birth and this limited the ability of
this study to fully assess the effect of ACS treatment on maternal and
neonatal glycemia.

Strengths and Limitations
This study gives an overview of the recent literature related to

Citation: Michel NT. Antenatal Corticosteroids for Women with Pregestational and Gestational Diabetes: What Do we Do Now?. J Gynec Obstet
2021; 4:037.

TOLBIZE MICHEL N.

Volume 4, Issue 1

the benefits and possible risks of ACS treatment in the late preterm
period and before a term cesarean section. Futhermore, it treats of the
understudied subject of the maternal and neonatal impacts of ACS
treatment for diabetic women in the late preterm and at term. Even
though, the data and studies in this article have been presented as
objectively as possible, the main limitation of this literature review
is related to its narrative nature and the various degree of subjectivity
related to this research method.

Conclusions
In general, ACS therapy in late preterm and at term remains
a controversial subject especially when it concerns women with
diabetes. Because of the constantly increasing incidence of diabetes
in the population, high quality prospective controlled studies on
maternal, neonatal and long-term child outcomes after ACS treatment
are essential. Studies should evaluate the incidence of neonatal RDS,
neonatal hypoglycemia, maternal hyperglycemia and the optimal poststeroid treatment protocol to maintain maternal euglycemia, as well as,
the long-term child neurodevelopmental disorders.
In the meantime, because of the absence of evidence to guide
clinical practice, clinicians must consider the individual characteristics
of each woman and fetus, such as glycemic control, planned mode of
birth, and the risk of maternal complications, when considering ACS
treatment.
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