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ABSTRACT

Congenital heart defects refer to conditions that affect the
structure and function of a newborn’s heart. The present study aimed to assess the
prevalence and risk factors of congenital heart diseases in hospitalized neonates who
underwent echocardiography in the neonatal intensive care unit (NICU) of Amir al-
Momenin Hospital in Semnan.

This study reviewed 300 medical records of hospitalized neonates
who underwent echocardiography in the NICU of Amir al-Momenin Hospital in Semnan
from 2020-2021. The overall prevalence of congenital heart diseases and their types (atrial
septal defect (ASD), ventricular septal defect (VSD), patent ductus arteriosus (PDA), and
tetralogy of Fallot (TOF) were determined. Moreover, the association between study
variables (gender and weight of neonates, gestational age, maternal age, consanguinity,
medication use during pregnancy, as well as the history of heart disease and gestational
diabetes) and congenital heart diseases was evaluated.

The results demonstrated that out of 300 hospitalized neonates who underwent
echocardiography, 132 (44%) cases were diagnosed with congenital heart disease.
Moreover, PDA and VSD were the most common types of congenital heart diseases, with

Received: 08 Aug 2023 prevalence rates of 8.56% and 5.23%, respectively.

Accepted: 19 Dec 2023 As evidenced by the obtained results, congenital heart disease was not
Available Online: 19 Feb 2024 correlated with gestational diabetes, hypertension, hypothyroidism, medication use during

pregnancy, family history of heart disease, consanguinity, and the gender of neonates.
Nevertheless, the type of congenital heart disease showed a significant association with
gestational age and weight of neonates, with an increase in gestational age and weight of
neonates leading to a decrease in the prevalence of congenital heart diseases.
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Introduction

ongenital heart diseases have a marked impact

on the structure and function of the neonate’s

heart [1]. These diseases can be as simple as a

small hole between heart chambers to as severe
as a defect or weakness in the shape of the heart [2]. Studies
demonstrated that congenital heart diseases are among the
most common congenital diseases in newborns, raising the
neonatal mortality rate to 1% [3-5]. Several factors are
associated with the incidence of congenital heart diseases,
and environmental and genetic factors play a major role in
their pathogenesis. More than 85% of congenital heart
diseases are ventricular septal defect (VSD) or atrial septal
defect (ASD), aortic stenosis (AS), pulmonary artery
stenosis (PS), coarctation of the aorta (CoA), and uncommon
types of diseases [4].

If congenital heart diseases are associated with other factors,
such as left heart syndrome, hypoplastic, or tetralogy of Fallot
(TOF), they need surgical intervention. Most septal disorders
can be treated, and about 20% of patients need surgical
treatments [5]. Therefore, fetal heart echocardiography can be
helpful in the diagnosis of congenital heart diseases. Based on
the mentioned studies, congenital heart disease is related to the
risk factors of place and time; moreover, it puts huge economic
and psychological costs on society, the health system, and
families. In addition, this disease affects the mortality rate of
children under one year and is an important indicator of the
health and development of society. In light of the
aforementioned issues, this descriptive and analytical study
aimed to assess the frequency and factors related to this disease
in order to provide valuable and practical information to relevant
officials and those involved in treatment.

Methods

The present descriptive-analytical study was conducted
in 2021 at Amir Al-Momenin Hospital in Semnan to assess
the frequency of congenital heart diseases in newborns
admitted to the neonatal intensive care unit (NICU) from
2020-2021. In this study, 300 files of neonates who
underwent echocardiography were included in the research,
and after extracting the files, variables, including heart
disease, gender and weight of newborns, gestational age,
mother’s age, consanguinity, drug use during pregnancy, as
well as the family history of heart disease and gestational
diabetes, were recorded in the data collection form.

Descriptive data analysis determined the overall
frequency of congenital heart diseases by their types
(ASD/VSD/PDA/ and TOF), as well as the relationship
between the studied variables and congenital heart diseases.
The inclusion criteria entailed hospitalization of neonates in
the NICU of Amir Al-Momenin Hospital in Semnan who
underwent echocardiography from the beginning of April
2021 to the end of March 2021. On the other hand, the
exclusion criterion was any defects in patients’ records.

For the descriptive analysis of the data, frequency
distribution tables, central distribution indices (mean,
median, and mode), and dispersion distribution indices
(variance, standard deviation, range, and interquartile range)
were used. Moreover, for the analytical analysis of the data,
after checking the normality of the data distribution by the
Kolmogorov Smirnov test, Pearson or Spearman correlation
coefficient, independent t-test, Mann-Whitney, one-way,
multi-way, and Kruskal-Wallis analysis of variance, as well
as chi-square test and McNemar, were used. The data were
analyzed using SPSS (version 24), Stata (version 14), and
GraphPad Prism software.

Results

The present cross-sectional descriptive-analytical study
was conducted in 2022 at Amir Al-Momenin Hospital in
Semnan. A total of 300 neonates who underwent
echocardiography and were admitted to the NICU from
2020-2021 were included in the study. Of these, 132
neonates had congenital heart disease. Table 1 presents the
frequency distribution of newborns based on the type of
congenital heart disease, gender, gestational age,
consanguinity, presence of family history of heart disease,
history of drug use during pregnancy, presence of gestational
diabetes, blood pressure, and hypothyroidism.

Conclusion

As evidenced by the results of the present study, among
the total of 300 neonates who underwent echocardiography
and were admitted to the NICU, 132 (44%) cases had
congenital heart disease. The most common congenital heart
diseases in newborns were PDA (8.56%) and VVSD (5.23%),
respectively. In a study by Rizvi et al. (2015) on congenital
heart diseases in rural communities in Pakistan, the
prevalence of these diseases was three to four per 1,000
births. The most common cardiac abnormality included
ASD (40%) and VSD (35%) [6].

In a study conducted by Mohsenzadeh et al. in
Khorramabad in 2012, the prevalence of congenital heart
diseases was 2.4 per 1000 live births, with VSD (44%) and
ASD (21%) being the most common congenital heart
defects. 8.63% of male babies and 8.4% of full term babies
and 28% family ratio in parents and 3.9% mothers had a
history of diabetes. Finally, the results indicated that VSD
and ASD were the most common congenital heart defects
[7]. In a study by Dehghani et al., the prevalence of the
anomaly was less than one in 100 births, and among
congenital heart anomalies, VSD, ASD, and PDA were the
most frequently observed defects.

The discrepancy in these results in various parts of the
world can be ascribed to the study population, the type of
classification, the selection of different criteria, such as live
birth and stillbirth, the age of diagnosis, diagnosis methods,
as well as racial and ethnic differences. It is worth noting that
since minor defects in babies may be asymptomatic and
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undiagnosed, the prevalence of these diseases is usually
underestimated. In the present study, approximately 5.59%
of neonates with congenital heart diseases were boys. In the
studies by Mohsenzadeh et al. and Xie et al., the prevalence
of congenital heart disease in male neonates was reported to
be higher than that of female neonates [8 , 9]. In a similar
vein, a study in Tuscany pointed out that male gender is an
independent factor for predicting severe congenital heart
disease, which may be due to the interaction of sex hormones
and the development of organs. Nonetheless, there is no
significant difference between male and female fetuses in
early pregnancy, and this phenomenon requires more
research [10]. Different studies in this field have yielded
contradictory results. In Saudi Arabia and Iceland, the
prevalence of congenital heart diseases is reported to be the
same in males and females. In the study by Amel-Shahbaz
et al., the prevalence of congenital heart disease was higher
in female neonates than in male neonates [11 , 12]. As
reported in a study by OuY et al., perinatal diseases,
maternal drug use, advanced maternal age, low
socioeconomic status, and paternal alcohol consumption are
significantly associated with the prevalence of congenital
heart disease. In a study by Dehghani et al., such factors as
parental age, diabetes, influenza and fever in pregnancy,
drug use during pregnancy, and multivitamin use before and
during pregnancy were associated with congenital heart
diseases [13].

In a study by Abqari et al., it was found that the old age
of the parents, febrile illness of the mother during pregnancy,
history of abortion, as well as a lack of multivitamin and
folic acid in the diet were significantly related to the
incidence of congenital heart abnormalities in neonates. In
our study, almost 50% of mothers had an underlying disease
(such as diabetes). Diabetes is a disease that affects
metabolism, and its presence during pregnancy increases the
odds of congenital heart diseases in neonates [14]. In our
study, 5.54% of mothers used drugs during pregnancy,
especially levothyroxine (2.24%). In other cases, mothers
used multivitamins (1.12%), vitamin D (3.2%), methadone
(0.8%), opium (3.8%), opiates (3.8%), methyldopa (7.6%),
insulin (14.4%), and metformin (1.5%).

In a study by Lennestal et al., there was a relationship
between the use of antihypertensive drugs and the
occurrence of congenital heart diseases in newborns. In a
study by Ricson et al., a significant relationship was
observed between the use of non-steroidal anti-
inflammatory drugs and the occurrence of congenital heart
diseases in newborns. Therefore, it seems that the use of
medicines can have an effect on the fetus, and it is
recommended that any type of medicine be taken under the
supervision of a physician.

In a study by Abaqari et al., the incidence of congenital
heart disease in newborns showed no significant relationship
with consanguineous marriage, drug use, and maternal
diabetes. Nevertheless, in a study by Shieh et al., there was
a relationship between consanguineous marriage and the
occurrence of congenital heart diseases. Considering the
effect of genetic factors on the incidence and prevalence of
congenital heart diseases, it seems necessary to raise
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families’ awareness of family marriage and the risk of
children contracting congenital heart disease.

In a study by Xiaocheng et al., the highest risk of
congenital heart disease was found in newborns whose
parents had a history of congenital heart disease. Along the
same lines, in a study by Hagq et al., consanguinity and the
history of congenital heart disease in parents demonstrated a
significant association with the incidence of congenital heart
abnormalities in the newborn. In the present study, 3.52% of
neonates had a history of heart disease in the family [15]. It
is noteworthy that congenital heart diseases account for
almost a third of all maternal defects.
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