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Abstract

Purpose: Neonatal hypoglycemia is a frequent metabolic complication among infants of diabetic mothers (IDMs),
primarily due to maternal hyperglycemia-induced fetal hyperinsulinemia. This study aimed to determine the
prevalence of hypoglycemia in IDMs admitted to the Neonatal Intensive Care Unit (NICU) at Tobruk Medical
Center (TMC) and identify associated maternal and neonatal factors.

Methods: A retrospective cross-sectional study analyzed 101 IDMs admitted to the NICU between April 2023
and April 2024. Maternal data (diabetes type, glycemic control, obstetric history) and neonatal parameters
(hypoglycemia, birth weight, Apgar scores, comorbidities) were extracted from medical records. Hypoglycemia
was defined as blood glucose <35 mg/dL within the first 72 hours of life. Statistical analyses included descriptive
statistics and independent t-tests, with significance set at p<0.05.

Results: Hypoglycemia occurred in 75.2% of IDMs. The cohort was nearly evenly split between pre-gestational
(48.5%) and gestational diabetes (51.5%) mothers. Infants of pre-gestational diabetic mothers had lower mean
glucose levels (36.61 mg/dL) compared to those of gestational diabetic mothers (43.67 mg/dL), though not
statistically significant (p=0.063). Cesarean deliveries were common (69.3%), with 58.4% of infants being large-
for-gestational-age (LGA) and 20.8% experiencing respiratory distress. Intravenous dextrose was required in
52.5% of cases.

Conclusion: Hypoglycemia remains highly prevalent among IDMs, highlighting the critical need for optimal
maternal glycemic control during pregnancy and vigilant neonatal glucose monitoring postpartum. The observed
glucose differences between diabetes types merit further investigation to guide targeted interventions.
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INTRODUCTION:

Maternal  diabetes, encompassing  pre-
gestational (type 1 and type 2) and gestational
diabetes mellitus (GDM), poses significant
perinatal risks(8) One of the most common
metabolic disturbances in infants of diabetic
mothers (IDMs) is neonatal hypoglycemia,
resulting from fetal pancreatic beta-cell
hyperplasia and hyperinsulinemia secondary to
maternal hyperglycemia'-. Neonatal
hypoglycemia is associated with adverse
neurodevelopmental outcomes if not promptly
identified and managed °.

Neonatal hypoglycemia is a global health
concern (11), with prevalence rates varying
widely, ranging from 15% to 86% among IDMs,
depending on maternal glycemic control,
neonatal monitoring practices, and diagnostic
thresholds *°. The condition often manifests
within the first few hours of life, as the abrupt
cessation of maternal glucose supply at birth
exposes the infant to the effects of persistent
fetal hyperinsulinemia. Risk factors include
poor maternal glycemic control, preterm birth,
macrosomia, and perinatal stress >3,

The pathophysiology involves an imbalance
between glucose production and utilization. In
utero, chronic maternal hyperglycemia
stimulates excessive fetal insulin secretion,
promoting fat deposition and somatic growth.
After birth, the sudden drop in glucose supply,
combined with continued hyperinsulinemia,
leads to rapid glucose depletion, causing
hypoglycemia ®'*. If untreated, severe or
prolonged hypoglycemia can result in seizures,
brain injury, and long-term  cognitive
impairments *-1°,

Despite advancements in prenatal care, neonatal
hypoglycemia remains a substantial concern,
particularly in resource-constrained settings
like Tobruk. Regional data on its prevalence and
contributing factors are scarce, necessitating
localized studies to inform clinical protocols.
Understanding the prevalence and associated
risk factors is critical for developing targeted
interventions to reduce morbidity and improve
neonatal outcomes.

This study aimed to:

1. Determine the  prevalence  of
hypoglycemia in IDMs admitted to the
NICU at TMC.
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2. Compare neonatal outcomes between
infants of  pre-gestational and
gestational diabetic mothers.

3. Identify maternal and neonatal factors
influencing hypoglycemia severity and
management.

MATERAIA AND METHODS:

Study Design: A retrospective cross-sectional
analysis was conducted on 101 IDMs admitted
to the NICU at Tobruk Medical Center from
April 2023 to April 2024.

Inclusion Criteria:

e Neonates born to mothers diagnosed
with pre-gestational (type 1 or type 2)
or gestational diabetes mellitus.

e Admission to the NICU within the
study period.

Exclusion Criteria:

e Incomplete maternal glycemic control
records.
e Neonates with congenital metabolic

disorders unrelated to maternal
diabetes.
Data Collection: Medical records were

reviewed to extract maternal data (age, parity,
diabetes type, HbAlc levels, delivery mode)
and neonatal parameters (birth weight, Apgar
scores, blood glucose levels, hypoglycemia
episodes, comorbidities, and treatment
modalities). Hypoglycemia was defined as
blood glucose <35 mg/dL within the first 72
hours of life.

Statistical Analysis: Data were analyzed using

SPSS version 25. Descriptive statistics
summarized maternal and neonatal
characteristics. Continuous variables were

expressed as means and standard deviations,
while categorical variables were presented as
frequencies and percentages. Independent t-
tests compared mean glucose levels between
groups. A p-value <0.05 was considered
statistically significant.
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RESULT:

Table (1): This table summarizes the maternal
demographic and clinical profiles

Characteristic Frequency Percentage
(n=101) (%)
Multigravida 89 88.1%
Primigravida 12 11.9%
Cesarean Delivery 70 69.3%
Vaginal Delivery 31 30.7%
Pre-gestational 49 48.5%
Diabetes
Gestational Diabetes | 52 51.5%
History of Abortion 40 39.6%
History of IUFD 5 5%

Tale (2): Neonatal Outcomes presents the key
neonatal health indicators, including sex
distribution, birth weight categories, congenital
anomalies, respiratory distress occurrence, and
early feeding practices, to assess the immediate
health status of IDMs.

Outcome Frequency Percentage

0=101) (%)

Male 56 55.4%
Female 45 44.6%
Birth Weight <2.5 kg 6 5.9%
Birth Weight 2.5-3.5 | 36 35.6%
k

Bgirth Weight >3.5 kg 59 58.4%
Congenital Anomalies | 2 2%
Respiratory Distress 21 20.8%
Early Oral Feeding 81 80.2%
NPO (Nothing by 20 19.8%
Mouth)

Table(3):Hypoglycemia Prevalence to

highlights the prevalence of hypoglycemia
among IDMs, reflecting the extent of this
metabolic complication within the studied
population.

Hypoglycemia Frequency Percentage
Status (n=101) (%)
Present 76 75.2%
Absent 25 24.8%

Table (4): Comparison Between Diabetes Types
for compares the mean glucose levels of infants
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born to pre-gestational versus gestational
diabetic mothers,

Group Mean SD p-value
Glucose
(mg/dL)

Pre- 36.61 15.15 | 0.063

gestational

Diabetes

Gestational | 43.67 21.75

Diabetes

Table (5): Treatment details the management
strategies employed for hypoglycemic neonates

Treatment Frequency Percentage
(n=101) (€0)

Intravenous 53 52.5%

Dextrose (IVF)

No IVF 48 47.5%

Intravenous 1 1%

Hydrocortisone

No Hydrocortisone | 100 99%
DISCUSSION:

The prevalence of hypoglycemia in this study
(75.2%) is notably high, reflecting a significant
clinical concern for infants of diabetic mothers
(IDMs) at Tobruk Medical Center?. This finding
aligns with previous studies indicating that
IDMs are at a heightened risk for neonatal
hypoglycemia due to persistent fetal
hyperinsulinemia following maternal
hyperglycemia  during pregnancy!, The
prevalence observed here exceeds some
reports®, potentially due to variations in
diagnostic criteria, maternal glycemic control?,
and neonatal monitoring practices.

The comparison between infants of pre-
gestational and gestational diabetic mothers
revealed lower mean glucose levels in the pre-
gestational group (36.61 mg/dL vs. 43.67
mg/dL) °, though the difference was not
statistically significant (p=0.063). This trend
suggests that chronic maternal hyperglycemia
in pre-gestational diabetes may exert a more
profound effect on fetal pancreatic beta-cell
function, leading to more severe neonatal
hypoglycemia °. Similar trends have been
reported in other studies, emphasizing the need
for stricter glycemic control in pre-gestational
diabetes to mitigate neonatal risks. '

The high rate of cesarean deliveries (69.3%) and
large-for-gestational-age (LGA) infants
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(58.4%) highlights the complications associated
with maternal diabetes, such as macrosomia,
which increases the risk of birth trauma and
necessitates surgical intervention. Additionally,
the occurrence of respiratory distress in 20.8%
of neonates underscores the respiratory
complications linked to IDM status, potentially
due to delayed lung maturation influenced by
maternal hyperglycemia’.

The substantial proportion of infants requiring
intravenous dextrose (52.5%) underscores the
severity of hypoglycemia in this cohort. The
minimal use of intravenous hydrocortisone
(1%) suggests that most cases responded to
standard glucose management protocols,
although severe cases may necessitate more
aggressive interventions’.

Clinical ~ Implications:  These  findings
emphasize the importance of vigilant glucose
monitoring and early intervention in IDMs,
particularly within the first 72 hours of life.
Enhanced prenatal care focusing on maternal
glycemic control, especially in pre-gestational
diabetes, could significantly reduce neonatal
hypoglycemia rates and associated
complications.
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