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with negative impacts on the health of both the mother and the fetus. Poor glycemic control in early
pregnancy is associated with an increased risk of congenital anomalies, such as congenital heart defects
(CHD) in newborns. This study aimed to investigate the impact of glycated hemoglobin (HbA1c) levels in
pregnant women with diabetes on the occurrence of CHD in newborns.

[VETEEE This retrospective study was conducted on 84 pregnant women with diabetes who visited
Hazrat-e Masoumeh Hospital in Qom, Iran, during 2021-2022. The HbAlc level was recorded as
an indicator of glycemic control in mothers, and fetal cardiac abnormalities were assessed through
echocardiography. The data were analyzed in SPSS software, version 26.

[T Out of 84 women, 42.5% had an HbA1c level <8.5 (controlled diabetes), while 57.1% had an
HbA1c level >8.5 (uncontrolled diabetes). In the group with HbA1c>8.5, the five-minute Apgar score was
significantly lower (P=0.001). Additionally, fetal cardiac abnormalities were significantly more prevalent
in this group (15.5% vs 2.4%, P=0.011). However, in terms of specific types of CHD, no significant
difference was observed between the two groups (P>0.05).

Keywords: ¢ [SLTTERY Poor glycemic control (HbALc>8.5) in pregnant women with pre-existing diabetes is
Diabetes, HbAlc, significantly associated with an increased risk of CHD and a lower five-minute Apgar score. These findings
Congenital heart : underscore the importance of precise glycemic control during the first trimester for preventing fetal
defects, Fetal : complications. Enhancing prevention programs and healthcare measures, including education, early
echocardiography, screening, and the use of advanced technologies, can help reduce the risks associated with diabetes
Glycemic control © during pregnancy.
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Extended Abstract

Introduction

estational diabetes is one of the most com-

mon complications of pregnancy, with

negative impacts on maternal and fetal

health. A major concern in this context is

the increased risk of congenital anomalies,
particularly congenital heart defects (CHD), in infants
of diabetic mothers. Several studies have suggested that
maintaining normal blood glucose levels in early preg-
nancy reduces the risk of congenital anomalies to near-
baseline levels. However, some studies have not found a
clear association between glycemic control and the risk
of congenital anomalies. In pregnancies complicated by
pregestational diabetes, the risk of CHD is significantly
increased, with an incidence rate of 21-46 in 1,000 live
births. Recent studies also indicate that elevated glycated
hemoglobin (HbAc) levels are associated with impaired
fetal cardiac function.

Determining the risk of CHD at different HbA lc levels
can improve patient counseling and optimize resource al-
location by focusing intensive evaluations, such as fetal
echocardiography, on high-risk pregnancies. For patients
whose HbA Ic levels are low enough, such interventions
may be unnecessary. While existing studies have linked
the elevated HbA ¢ level during pregnancy to increased
CHD risk, comprehensive data on the relationship be-
tween maternal HbAlc levels and CHD incidence in
their infants among the Iranian population are lacking.
This study thus aims to evaluate the impact of maternal
HbAlc levels in diabetic pregnancies on the incidence
of CHD in newborns. This study was conducted to de-
termine the association between maternal HbAlc levels
and the incidence of CHD in their newborns and propose
strategies for improving preventive programs and clinical
care protocols.

Methods

This retrospective study was conducted on 84 pregnant
women with a history of diabetes referred to Hazrat-e
Masoumeh Hospital in Qom, Iran, for fetal echocardiog-
raphy during 2021-2022. They were selected using a con-
venience sampling method. The required sample size was
calculated by considering a 1% margin of error and 95%
test power. The minimum required sample size was 37
per group; however, 42 pregnant women were included
in each group. After obtaining their informed consent,
the researcher initiated data collection at the fetal echo-
cardiography unit. Maternal glycated HbA1c levels were
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extracted from clinical records (during the first prenatal
visit) and recorded as an indicator of glycemic control.
The CHD in newborns was assessed via fetal echocar-
diography.

Results

The pregnant women were divided into two groups
based on glycemic control: 36(42.5%) with well-con-
trolled diabetes (HbA1¢<8.5) and 48(57.1%) with uncon-
trolled diabetes (HbA1c>8.5). Demographic and clinical
variables, including maternal age, infant sex, birth weight,
term status, maternal occupation, and delivery mode,
showed no significant differences between the groups
(P>0.05). However, a statistically significant difference
was observed in the five-minute Apgar score (P=0.001),
suggesting that elevated HbAlc levels adversely affect
neonatal health immediately after birth. The CHD was
significantly more prevalent in the uncontrolled diabetes
group. Among mothers with HbAlc <8.5, 2 cases (2.4%)
with fetal CHD were reported, compared to 13 cases
(15.5%) from the HbA1c>8.5 group and this difference
was significant (P=0.011). However, when analyzing spe-
cific cardiovascular anomalies such as transposition of the
great arteries, ventricular septal defect (VSD), atrial septal
defect, pulmonary atresia, hypertrophic cardiomyopathy,
and tetralogy of Fallot, no significant difference in the
HbAlc levels was found (P>0.05), although anomalies
such as VSD and hypertrophic cardiomyopathy were nu-
merically higher in the uncontrolled diabetes group.

Conclusion

The findings underscore the critical impact of glycemic
control during pregnancy on neonatal outcomes. Poor
glycemic control (HbA1c>8.5) in pregnant women with
pre-existing diabetes is linked to lower five-minute Apgar
scores and a higher incidence of overall CHD, emphasiz-
ing the need for glucose management in diabetic preg-
nancies. While certain cardiac anomalies appeared more
frequently in the uncontrolled group, the study lacked
sufficient statistical power to confirm these associations.

While glycemic control has broadly reduced the risk of
cardiac anomalies, its impact on specific types of CHD
may be less pronounced or require further investigation.
Given that HbAlc is a standard indicator of glycemic
control over the preceding 2—3 months, prevention strate-
gies should focus on reducing HbAlc to <6.1% precon-
ception. This can be achieved through widespread edu-
cation for women of reproductive age, particularly those
at risk of diabetes, combined with specialized counseling
on diet, physical activity, and glucose-lowering medica-
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tions. Additionally, early diabetes screening in pregnant
women and regular glucose monitoring during pregnancy
can facilitate the timely diagnosis and management of hy-
perglycemia, reducing fetal complications.
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2. Gestational Diabetes Mellitus (GDM)
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1. Ventricular Septal Defect (VCD)
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