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Neonatal Respiratory Distress Syndrome (NRDS) in infants of
diabetic mothers (IDMs) is significantly influenced by maternal
hyperglycemia and hyperinsulinemia, which impair surfactant pro-
duction necessary for lung function. It is known that NRDS occurs
in preterm infants, but research is limited on whether this occurs
in near-term to full-term IDMS, which is what we discuss further
in this paper. Studies indicate that maternal diabetes, both type
1 and type 2, increases the risk of NRDS, with hyperinsulinemia
in the fetus inhibiting surfactant synthesis and contributing to re-
spiratory complications. Furthermore, while insulin therapy man-
ages maternal glucose levels, it can also be a risk factor for NRDS.
Effective prenatal care, proper glycemic control, and further re-
search into maternal HbA1C levels and insulin’s role in surfactant
production are essential for reducing NRDS incidence. Improved
diagnostic criteria for gestational diabetes and enhanced man-
agement strategies can potentially prevent NRDS, benefiting neo-
natal outcomes globally.

“Effective prenatal care, proper glycemic
control, and further research into
maternal HbA1C levels and insulin’s role
in surfactant production are essential
for reducing NRDS incidence. Improved
diagnostic criteria for gestational
diabetes and enhanced management
strategies can potentially prevent NRDS,
benefiting neonatal outcomes globally.”

Introduction:

Neonatal Respiratory Distress Syndrome (NRDS) occurs sec-
ondary to either insufficient surfactant production or surfactant
inactivation in the context of immature lungs. (Yadav, Lee, Kamity
2023). In respiratory distress syndrome (RDS), inadequate surfac-
tant production decreases pulmonary compliance and increases
surface tension. This increases the risk of alveoli collapse at ex-
piration, followed by a reduction in total surface area for gaseous
exchange and alveolar-capillary diffusion capacity. Hypoxia and
hypercapnia develop due to the reduced surface area and alveo-
lar-capillary diffusion capacity (Ma CC and Ma S 2012). Formerly,
RDS was known as Hyaline Membrane Disease, and Avery and
Mead first discovered the link between surfactant deficiency and
clinical RDS in the 1950s.

When applied to a neonate, this is characterized as NRDS. NRDS
is known to be a result of a preterm neonate being born before the
age of 37 weeks, whether or not they are infants of diabetic moth-
ers (IDMS). In 1959, Gellis and Hsia first described that IDMs had

increased mortality and morbidity due to RDS (Yildiz Atar, Baatz,
Ryan 2021).

“There is a strong association between
impaired glucose tolerance and diabetes
during pregnancy with multiple fetal
congenital anomalies, indicating that
maternal hyperglycemia may be a
significant teratogen to the growing
fetus. Maternal HbA1C correlation with
congenital malformations was found

in seven cohort studies from 1997
pregnancies.”

There is a strong association between impaired glucose toler-
ance and diabetes during pregnancy with multiple fetal congenital
anomalies, indicating that maternal hyperglycemia may be a sig-
nificant teratogen to the growing fetus. Maternal HbA, . correlation
with congenital malformations was found in seven cohort studies
from 1997 pregnancies. These pregnancies resulted in 117 live
births with congenital anomalies. Maternal HbA, . 214% resulted
in a 20% congenital malformation rate, while an HbA, . of 7.6%
had a congenital malformation rate of approximately 4%. The
other most common problems in IDMs include but are not limited
to, hypoglycemia, hyperinsulinism, macrosomia, and RDS. (Yildiz
Atar, Baatz, Ryan 2021). This shows that the higher the maternal
HbA1c, the greater the risk of the neonate developing congenital
anomalies. Notably, glucose may be a teratogen to the growing
fetus and could be a reason for its involvement in other disease
processes such as NRDS.

“ This shows that the higher the maternal
HbA1c, the greater the risk of the neonate
developing congenital anomalies.
Notably, glucose may be a teratogen to
the growing fetus and could be a reason
for its involvement in other disease
processes such as NRDS.”

Insulin has also been shown to contribute to the development of
NRDS as it can potentially inhibit fetal lung maturation. It also af-
fects components of surfactant. Surfactant is made of various sur-
factant proteins, mainly A and B. Surfactant Protein A (SP-A) has
also been shown to regulate surfactant phospholipid synthesis,
secretion, and reuptake.

Surfactant Protein B (SP-B) is a low molecular weight, hydropho-
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bic protein that significantly increases surfactant phospholipid
absorption. SP-B enhances the uptake of phospholipids by type
Il cells in vitro and, therefore, like SP-A, may play a role in surfac-
tant recycling. Insulin has been shown to inhibit the accumulation
of mRNA for SPs A, and B. Insulin can potentially decrease sur-
factant proteins at the molecular level, further contributing to the
development of NRDS because this would affect surfactant and
lung maturation.

“Insulin has been shown to inhibit

the accumulation of mRNA for SPs A,
and B. Insulin can potentially decrease
surfactant proteins at the molecular level,
further contributing to the development
of NRDS because this would affect
surfactant and lung maturation.”

Etiology of NRDS in IDMs of both type 1 and type 2 diabetes:

Infants of Diabetic Mothers (IDMs) have about a six-fold increased
risk of RDS when compared to infants of the same gestational age
born to nondiabetic mothers (Shattuck and Huff UTMB).

This is independent of the route of delivery (vaginal vs. c-section).
Another retrospective analysis by Robert et al. showed that af-
ter controlling for other confounder factors, including gestational
age (GA) and delivery route, IDMs have a 5.6 times greater risk
of developing RDS than infants of nondiabetic gestation. In a re-
cent prospective study of late preterm infants born to a mother
with Gestational Diabetes Mellitus (GDM), GDM was found to be
a significant risk factor for severe RDS. Severe RDS in this study
was defined as clinical signs of early respiratory distress occurring
within the first two hours following birth, with consistent radiologic
features and oxygen dependence requiring invasive and/or non-
invasive mechanical ventilation with a fraction of inspired oxygen
(FI10,) >0.25 for a minimum of 24 h and admission to a neonatal
intensive care unit (NICU).

“A systematic meta-analysis of studies
performed throughout 1987-2008
compared fetal outcomes between

type 1 and type 2 DM (total of 3781 and
7966 pregnancies, respectively) and did
not reveal any statistically significant
difference in NRDS. These results
suggest that the type of diabetes does
not influence NRDS outcome.”

UK's Confidential Enquiry into Maternal and Child Health
(CEMACH) study between 2002 and 2007 was the most exten-
sive study to date to investigate outcomes of pregnant women
with type 1 and type 2 Diabetes Mellitus (DM)( Yildiz Atar, Baatz,
Ryan 2021). In this study, macrosomia, NRDS, and shoulder dys-
tocia neonatal outcomes were not significantly different between

maternal type 1 and type 2 DM. A systematic meta-analysis of
studies performed throughout 1987-2008 compared fetal out-
comes between type 1 and type 2 DM (total of 3781 and 7966
pregnancies, respectively) and did not reveal any statistically sig-
nificant difference in NRDS. These results suggest that the type of
diabetes does not influence NRDS outcome.

“Glucose homeostasis affects fetal
growth and development throughout
pregnancy. Insulin resistance in the
mother increases physiologically
during pregnancy, especially in the last
trimester. Increased insulin resistance
results in maternal energy coming
more from fat metabolism, sparing
carbohydrate usage by the rapidly
growing fetus.”

Pathophysiology of NRDS in IDM:

Glucose homeostasis affects fetal growth and development
throughout pregnancy. Insulin resistance in the mother increases
physiologically during pregnancy, especially in the last trimester.
Increased insulin resistance results in maternal energy coming
more from fat metabolism, sparing carbohydrate usage by the rap-
idly growing fetus. This leads to both fetal hyperglycemia and hy-
perinsulinemia secondary to maternal diabetes (Yildiz Atar, Baatz,
Ryan 2021). In order to compensate for the high levels of glucose
in the mother, which transfer to the fetus through the placenta,
the infant produces high levels of glucose as well as insulin as a
result. Glucose is also an essential substrate for surfactant lipid
synthesis. Insulin not only regulates glucose uptake to cells but
also regulates surfactant synthesis. If insulin is high, it can inhibit
components of surfactant synthesis. The fetal hyperinsulinemia
secondary to maternal diabetes leads to decreased surfactant
production and NRDS as a result (Yildiz Atar, Baatz, Ryan 2021).
In IDMs, this compensation is exacerbated and, therefore, leads
to hyperinsulinemia and NRDS as a result. Delayed lung matu-
ration and increased risk of respiratory distress syndrome have
been consistently observed among infants born to mothers with
diabetes, and these findings are also observed in some rodent
models of diabetes in pregnancy. (Azad et al., 2017).

“A study showed communication
between trophoblasts and fetal lung
epithelial tissue, causing fetal lung
underdevelopment in mothers with GDM
(Chen et al., 2023).”

A study showed communication between trophoblasts and fetal
lung epithelial tissue, causing fetal lung underdevelopment in
mothers with GDM (Chen et al., 2023).

Accumulating evidence has proved that the placenta, as a selec-
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tive barrier, makes adaptive changes to environmental and mater-
nal factors and is involved in programming offspring health. It has
been reported that pro-inflammatory responses and increased
apoptotic rates in trophoblasts, increased trophoblast oxidative/
nitrative stress, and reduced trophoblast mitochondrial respiration
are related to the pathogenesis of GDM, which would lead to tro-
phoblast dysfunction, impaired placenta development, restricted
fetal growth, stillbirth, and neonatal respiratory distress syndrome
(Chen et al., 2023).

“The study isolated and characterized the
placenta-derived exosomes in normal and
GDM umbilical cord blood plasma (NUB-
exos and GDMUB-exos) and provided
fresh evidence that the placenta-derived
exosomes in GDM umbilical cord blood
plasma can adversely affect the normal
development of fetal lung by establishing
in vitro, ex vivo and in vivo exosome
exposure models. ”

The study isolated and characterized the placenta-derived exo-
somes in normal and GDM umbilical cord blood plasma (NUB-
exos and GDMUB-exos) and provided fresh evidence that the
placenta-derived exosomes in GDM umbilical cord blood plasma
can adversely affect the normal development of fetal lung by es-
tablishing in vitro, ex vivo and in vivo exosome exposure models.
Placenta-derived exosomes are a heterogeneous group of exo-
somes secreted by various placental cells, and most of them are
released by the syncytiotrophoblastic layer. They cultured human
trophoblast HTR-8/SVneo cells with D-glucose (5 mM or 25 mM)
for 48 h and isolated the exosomes (NC-exos and HG-exos) in
conditioned media to further confirm the adverse effects of tropho-
blasts on lung development. Our study indicated that GDMUB-
exos and

HG-exos significantly inhibited lung cell proliferation and promoted
apoptosis, disturbing the imbalance between lung cell proliferation
and apoptosis and impairing fetal lung development (Chen et al.,
2023).

Various signaling pathways and transcription factors are known to
play roles in branching morphogenesis. Sox9 is a marker of distal
epithelial progenitor cells. Briana E. Rockich et al. demonstrat-
ed that epithelial-specific loss and gain of Sox9 caused severe
branching defects in the lung, which developed large, cyst-like
structures at the distal epithelial branch tips at all developmental
times examined. Moreover, with lung bud growth, Sox9+ progeni-
tor cells gradually extended to distal portions stimulated by FGF10
secreted by mesenchymal cells. The ex vivo study also found that
after exposure to GDMUB-exos or HG-exos, the terminal buds
and superficial areas of lung explants decreased, and the terminal
buds developed large, cyst-like structures (Chen et al., 2023). In
addition, in their in vivo assays, they found that at 18 months and
five days post coitum (E18.5), fetal lungs exposed to GDMUB-
exos or HG-exos showed lung morphology more comparable to
that at E14.5-15.5, suggesting that GDMUB-exos or HG-exos re-
sultin delayed structural lung development. This shows that GDM
can adversely affect trophoblasts and alter exosome contents,
causing crosstalk disorder between trophoblasts and fetal lung

epithelial cells and leading to FLUD.

“The study isolated and characterized the
placenta-derived exosomes in normal and
GDM umbilical cord blood plasma (NUB-
exos and GDMUB-exos) and provided
fresh evidence that the placenta-derived
exosomes in GDM umbilical cord blood
plasma can adversely affect the normal
development of fetal lung by establishing
in vitro, ex vivo and in vivo exosome
exposure models.”

Insulin Effect on Surfactant:

Increased insulin contributes to the development of NRDS by af-
fecting surfactant components. Pulmonary surfactant is a com-
plex molecule with a mixture of lipids (90%) and protein (10%)
produced by type Il alveolar epithelial cells (AEC2). Significant
components of fetal lung maturation are the lecithin (PC)/sphin-
gomyelin (L/S) ratio, presence of phosphatidylglycerol (PG), de-
saturated phosphatidylcholine (DSPC), and lamellar body count.
The effect of different insulin and glucose concentrations on glu-
cose uptake, glucose metabolism, and surfactant synthesis were
examined in AEC2 cultures by Engle et al. AEC2s derived from
fetal rat lungs at 19 days of gestation (term = 21) were cultured in
different insulin and glucose concentrations. Adding 10 units/mL
of insulin caused a 35% increase in surfactant PC synthesis. How-
ever, 100 units/mL of insulin reduced PC synthesis to below con-
trol levels. The exposure to insulin (3 h vs. 24 h) did not change the
result. These results indicate that a physiological level of insulin is
a stimulatory hormone in surfactant synthesis, but a high insulin
level can inhibit surfactant PC synthesis.

“Increased systemic glucose and serum
insulin concentrations in the fetus

are potential inhibitors of fetal lung
maturation and may contribute to the
pathogenesis of NRDS in infants of DM
mothers. Notably, it has been shown
that increased insulin affects surfactant
proteins A and B (Miakotina, Dekowski,
Snyder 1998).”

Insulin Effect on Surface Proteins:

Increased systemic glucose and serum insulin concentrations in
the fetus are potential inhibitors of fetal lung maturation and may
contribute to the pathogenesis of NRDS in infants of DM mothers.
Notably, it has been shown that increased insulin affects surfactant
proteins A and B (Miakotina, Dekowski, Snyder 1998). Surfactant
protein A (SP-A) is the major surfactant-associated protein and
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may have a significant role in surfactant function and reutilization
by type Il cells. In addition to the developmental induction of sur-
factant glycerophospholipid synthesis, SP-A synthesis, and gene
expression are initiated in fetal lung tissue (Mendelson, Acarregui,
Odom, Boggaram 1991). SP-A has also been shown to regulate
surfactant phospholipid synthesis, secretion, and reuptake. Sur-
factant Protein B (SP-B) is a low molecular weight, hydrophobic
protein that significantly increases surfactant phospholipid ab-
sorption. SP-B enhances the uptake of phospholipids by type Il
cells in vitro and, therefore, like SP-A, may play a role in surfactant
recycling. Insulin has been shown to inhibit mMRNA accumulation
for SPs A and B, although it has no effect on SP-C mRNA levels
in human fetal lung tissue in vitro. Insulin can potentially decrease
surfactant proteins at the molecular level, further contributing to
the development of NRDS.

“NRDS due to surfactant deficiency can
also occur in term or near-term infants

in IDM. Eldeen et al. did a study where
1547 neonates were admitted to the NICU
with a diagnosis of increased work of
breathing for further management. One
hundred seventeen cases of term and
near-term neonates (mean GA = 36.8 wks)
had a confirmed diagnosis of Surfactant
deficiency respiratory distress syndrome
(SRDS).”

NRDS in IDM: term vs preterm infants:

NRDS due to surfactant deficiency can also occur in term or near-
term infants in IDM. Eldeen et al. did a study where 1547 neonates
were admitted to the NICU with a diagnosis of increased work of
breathing for further management. One hundred seventeen cases
of term and near-term neonates (mean GA = 36.8 wks) had a
confirmed diagnosis of Surfactant deficiency respiratory distress
syndrome (SRDS). Who compared 60 preterm neonates with
NRDS less than 35 weeks gestation (mean GA 27.5 weeks) as
a control. The mean birth weight was 2.8 kg vs 1.1 kg in the pre-
term group. SRDS occurs more among the male gender (58%),
with CS in 78.6% of all diagnosed cases. No apparent cause was
found in 28.2%. 37.6% of all cases of NRDS in neonates born
full-term were born to mothers with diabetes mellitus. Surfactant
deficiency leading to NRDS is not uncommon among full-term and
near-term neonates (10/1000 live births). By far, the most com-
mon associated risk factors are maternal diabetes mellitus and
cesarean section. Gestational glucose intolerance or diabetes is
one of the main risk factors of NRDS in full-term neonates, as
confirmed by a study in the Bayi Children’s Hospital in China (Liu
J, Yang N, Liu Y 2014). This is notable as it shows there are cases
of NRDS of IDM not only nationally but globally. Since gestational
glucose intolerance or diabetes is one of the main risk factors of
NRDS in full-term neonates, if diagnosed late and not managed
properly, infants can be at risk of IDM and NRDS. Managing with
respiratory support and surfactant are treatments, but prevention
is possible through adequate prenatal care with the OBGYN (Liu
J, Yang N, Liu Y 2014).

A small prospective study with 18 type 1 DM pregnant women
was designed to show improvement in maternal euglycemia

with continuous subcutaneous glucose monitoring and continu-
ous insulin administration. Glucose monitoring was performed on
two different occasions where diabetic women are prone to be
hyperglycemic: 72 h after betamethasone administration and dur-
ing labor. Infants were observed for hypoglycemia and RDS as
primary outcomes; none of them had hypoglycemia or RDS. Even
though preterm infants <34 weeks GA are more at risk of hav-
ing NRDS, preterm infants in this study did not show NRDS after
being managed with insulin administration, suggesting better gly-
cemic control in diabetic pregnancies can improve neonatal out-
comes. Therefore, managing glucose levels is beneficial to pre-
vent NRDS. This shows that NRDS can be prevented in pregnant
women diagnosed with DM if appropriately managed with insulin
in preterm and possibly full-term neonates. Further research may
show that this most likely would occur in both full-term and pre-
term neonates in type 1 and 2 DM.

Additionally, a prospectively collected (1995-2007) Israel Nation-
al Very Low Birth Weight Infant Database was used to observe
pregestational or gestational Maternal DM multivariable logistic
regression analysis was used to assess the independent effect
of maternal DM status on infant mortality, RDS, and other com-
plications of prematurity. Mothers with DM were more likely to
have received a complete course of prenatal steroids than control
mothers. Infants of diabetic mothers (IDM) had a slightly higher
gestational age and birth weight than non-IDMs (Bental et al.,
2011). The distribution of birthweight percentiles and the mean
birthweight z scores were similar. The study showed no signifi-
cant differences between the two groups regarding delivery room
mortality, RDS, and other significant complications of prematurity
(Bental et al., 2011). Total mortality and bronchopulmonary dys-
plasia rates were significantly higher in the nondiabetic group.
The adjusted odds ratios for mortality, RDS, bronchopulmonary
dysplasia, etc., did not significantly increase in the IDM group
(Bental et al., 2011). This is significant because it shows that with
modern management and adequate prenatal care, IDM born with
a very low birth weight do not seem to be at an excessive risk of
developing RDS or other significant complications of prematurity
compared with non-IDM.

“Total mortality and bronchopulmonary
dysplasia rates were significantly
higher in the nondiabetic group. The
adjusted odds ratios for mortality, RDS,
bronchopulmonary dysplasia, etc.,

did not significantly increase in the
IDM group (Bental et al., 2011). This is
significant because it shows that with
modern management and adequate
prenatal care, IDM born with a very

low birth weight do not seem to be at
an excessive risk of developing RDS
or other significant complications of
prematurity compared with non-IDM.”

Furthermore, a prospective study demonstrated that gestational
diabetes is particularly an independent risk factor of NRDS in the
near term to term infants after 34 weeks of gestation (Mortier
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et al., 2017). Women with singleton pregnancy in labor after 34
weeks of gestation or admitted for planned cesarean section and
who had been systematically screened for GDM were eligible to
participate in this prospective cohort study. Diagnosis of SRDS
was defined by the association of clinical signs of early neonatal
respiratory distress with consistent radiologic features and requir-
ing mechanical ventilation with a fraction of inspired oxygen (FiO2)
>0.25 for a minimum of 24 hours and admission to the neonatal
intensive care unit. A total of 444 women were included. GD was
diagnosed in 60 patients. A neonatal SRDS was diagnosed in 32
cases.

“Compared to others, neonatal SRDS was
significantly more often seen in neonates
from women diagnosed with GDM: 12

vs. 20, respectively (p < 0.001). Women
who delivered neonates with SRDS were
significantly more likely to be obese (p

= 0.002), to have undergone a cesarean
section (p < 0.001), and to have received
corticosteroid therapy before 34 weeks (p
= 0.013). In multivariate analysis, GD was
identified as an independent risk factor of
neonatal SRDS (aOR 3.6; 95% CI 1.5-8.6;
p =0.005).”

study, which is crucial to consider since insulin is a treatment of
DM. Several markers of the severity of respiratory illness, includ-
ing durations of mechanical ventilation and supplemental oxygen
and hypertrophic cardiomyopathy, were also found to increase
following IT-DM compared to NIT-DM (Becquet et al., 2015). In a
multivariate model, we found that IT-DM, but not NIT-DM, was
significantly associated with respiratory distress independent of
gestational age and cesarean section, with an incidence rate ratio
of 1.44 (1.00-2.08) (Becquet et al., 2015). This study shows that
the treatment of maternal DM with insulin during pregnancy is an
independent risk factor for respiratory distress in term and near-
term newborns. (Becquet et al., 2015). It is essential for Mothers
who are diagnosed with diabetes to control their glucose levels
before they begin insulin therapy.

“Using HbA1c may lack specificity and
sensitivity. Establishing diagnostic
criteria for HbA1C during pregnancy
might reduce the need for an oral
glucose tolerance test (OGTT) among
pregnant women and perhaps be more
straightforward to test as it can be a
one-step test, requiring less time than
oral OGTT. Not relying on OGTT might
encourage more women to test and not
be lost to follow-up.”

Compared to others, neonatal SRDS was significantly more of-
ten seen in neonates from women diagnosed with GDM: 12 vs.
20, respectively (p < 0.001). Women who delivered neonates with
SRDS were significantly more likely to be obese (p = 0.002), to
have undergone a cesarean section (p < 0.001), and to have re-
ceived corticosteroid therapy before 34 weeks (p = 0.013). In mul-
tivariate analysis, GD was identified as an independent risk factor
of neonatal SRDS (aOR 3.6; 95% CI 1.5-8.6; p = 0.005). Other
risk factors were maternal obesity (aOR 2.8; 95% CI 1.1-7.1; p
= 0.029) and assisted vaginal delivery (Mortier et al., 2017). The
study showed that the diagnosis of GDM is an independent risk
factor of neonates developing NRDS in near-term to-term infants.
This is evidence that there are cases where NRDS does not only
develop in preterm IDM but also in those who are near-term or
full-term.

Insulin as a risk factor:

While insulin can be used to manage glucose levels, as mentioned
above, studies show it can also be a risk factor. A retrospective
study studied in a large retrospective cohort the relationship be-
tween maternal DM status (non-DM, insulin-treated DM (IT-DM),
and non-insulin-treated DM (NIT-DM) and respiratory distress in
term and near-term inborn singletons. Results: Among 18 095
singletons delivered at 34 weeks of gestation or later, 412 (2.3%)
were admitted to the neonatal intensive care unit (NICU) for respi-
ratory distress within the first hours of life (Becquet et al., 2015).
The incidence of NICU admission due to respiratory distress
groups was 2.2%, 5.7%, and 2.1% in the nonDM, IT-DM, and NIT-
DM groups, respectively (Becquet et al., 2015). Insulin treatment
of DM, together with several other perinatal factors, was associat-
ed with a significantly increased risk for respiratory distress in this

Discussion and Future Prospects:

Using HbA1c may lack specificity and sensitivity. Establishing
diagnostic criteria for HbA, . during pregnancy might reduce the
need for an oral glucose tolerance test (OGTT) among pregnant
women and perhaps be more straightforward to test as it can be
a one-step test, requiring less time than oral OGTT. Not relying
on OGTT might encourage more women to test and not be lost to
follow-up. Randomized controlled trials in larger populations could
improve our understanding of the role of HbA, . during pregnancy.
As we do not have a clear answer on how to use HbA, . during
pregnancy, OGTT remains the preferred diagnostic test for GDM.
If more research is done on the topic, GDM can be diagnosed and
better managed, and neonates would not be at risk of being an
IDM and have less of a risk of developing NRDS. (Yildiz Atar H,
Baatz JE, Ryan RM). Overall, more research needs to be done on
this topic as it is crucial to understand how diabetes plays a role
in developing NRDS.

Determining the blood glucose concentration that defines hy-
poglycemia in newborns remains a topic of debate. At birth, the
mother’s glucose levels influence an infant’s blood glucose levels.
The decline in blood glucose after birth is more rapid and pro-
nounced in infants of diabetic mothers (IDM). Historically, hypo-
glycemia has been defined as blood glucose levels below 40 mg/
dL, a threshold recently endorsed by the American Academy of
Pediatrics (AAP). If hypoglycemia is suspected, blood glucose
screening in asymptomatic IDM typically begins around one hour
of life or sooner. Early oral feedings, whether breastfeeding or
formula, prevent or correct neonatal hypoglycemia, though high
rates of cesarean deliveries and other complications can hinder
breastfeeding.
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Data from a different study show that hypoglycemic episodes in the
well baby nursery (WBN) occurred between one to four hours of
life, most corrected through early breastfeeding or formula feeding
(Cordero et al., 2014). The low recurrence of hypoglycemia sug-
gests a potential benefit from early feedings. The preliminary data
indicating a low incidence of hypoglycemia in exclusively breast-
fed IDM is encouraging. Higher breastfeeding initiation rates in the
WBN compared to the Neonatal Intensive Care Unit (NICU) likely
reflect more frequent maternal-infant interactions.

Over a decade, our institution saw a decline in NICU admissions
for IDM from 47% to 25%, possibly due to improved maternal glu-
cose control and efforts to promote maternal-infant contact and
breastfeeding. NICU admissions often cite respiratory distress,
prematurity, and hypoglycemia prevention. The high rate of tran-
sient tachypnea may be linked to cesarean deliveries, while the
decrease in respiratory distress syndrome (RDS) indicates better
delivery timing. Quick resolution of respiratory distress and suc-
cessful initiation of oral feedings in late preterm infants may lead
to shorter NICU stays and earlier returns to the WBN. (Cordero et
al., 2014).

“In conclusion, we have demonstrated
through a review that there is a risk of
NRDS in IDM, which can occur in both
near-term and full-term neonates. This
is due in part to hyperinsulinemia in
infants secondary to maternal diabetes.
Hyperinsulinemia decreases surfactant
production, further decreasing the L/S
ratio, and the development of NRDS
occurs as aresult. ”

Conclusion:

In conclusion, we have demonstrated through a review that there
is a risk of NRDS in IDM, which can occur in both near-term and
full-term neonates. This is due in part to hyperinsulinemia in in-
fants secondary to maternal diabetes. Hyperinsulinemia decreas-
es surfactant production, further decreasing the L/S ratio, and the
development of NRDS occurs as a result. Prenatal care to check
for DM is essential for Mothers, and if diagnosed with DM type
1 or 2, adequate glycemic control would be beneficial and pos-
sibly preventative in developing NRDS in neonates. As there have
been cases in the United States and China, this can have global
impacts if further research is conducted on the topic since the
current literature is limited on in-depth reasoning behind the es-
timated gestational age of IDM who develop NRDS. Insulin and
GDM may impose a risk on the development of fetal lung devel-
opment through a variety of molecular mechanisms. This demon-
strates the cruciality of determining ways to manage NRDS, as
treatment is typically done with respiratory support. Doing so will
have positive health impacts on the medical community, families,
and beyond.
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