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Abstract

Background and Aim: Patent Ductus Arteriosus is one of the most common cardiovascular conditions in
preterm neonates and may be associated with major complications such as respiratory distress, intraventricular
hemorrhage, and growth impairment. Despite numerous studies, population-based data on the prevalence and
associated factors of PDA in preterm infants remain limited. This study aimed to determine the prevalence of
PDA and examine its association with gestational age, neonatal sex, and maternal underlying diseases.

Methods: This retrospective cross-sectional study was conducted at the Pediatric Specialty Center of Semnan.
Medical records of 1,490 preterm neonates hospitalized between 2019 and 2022 were reviewed. PDA diagnosis
was based on echocardiographic findings documented in patient records.

Results: The prevalence of PDA among preterm neonates was 17.11%. The results showed a significant
association between lower gestational age and PDA occurrence (P < 0.001), with 70.6% of cases occurring in
neonates with gestational age less than 35 weeks. A statistically significant association was also found between
neonatal sex and PDA occurrence (P < 0.001). However, no significant relationship was observed between
maternal underlying diseases and the occurrence of PDA.

Conclusion: The findings of this study indicate that PDA is relatively prevalent among preterm neonates and
is associated with gestational age and neonatal sex. These results may contribute to better identification of high-
risk neonates and support early monitoring and intervention strategies, and provide a basis for future large-scale
analytical studies.
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Extended Abstract

Background and Objectives

Patent ductus arteriosus (PDA) is one of the
most common cardiovascular conditions in
preterm neonates and may be associated
with major complications such as
pulmonary edema, bronchopulmonary
dysplasia, intraventricular hemorrhage, and
necrotizing enterocolitis (Su et al., 2020;
Beheshtifard et al., 2021). The occurrence
of PDA is closely related to gestational age
and birth weight, with prevalence rates
reaching up to 70% in extremely preterm
neonates (Sung et al., 2019; Gupta et al.,
2024).  Despite  numerous  studies,
population-based data on the prevalence
and associated factors of PDA in preterm
infants remain limited, particularly in the
Middle East region. In Iran, most available
studies have evaluated congenital heart
diseases collectively or have focused on the
general neonatal population (Pourarian et
al., 2017; Movahedian et al., 2001).
Therefore, this study aimed to determine the
prevalence of PDA and examine its
association with gestational age, neonatal
sex, and maternal underlying diseases
among preterm neonates evaluated at the
pediatric referral center of Semnan
Province, Iran.

Methods

This retrospective cross-sectional study
was conducted at Amir Al-Momenin
Hospital, the pediatric tertiary referral
center of Semnan Province, Iran. Medical
records of all preterm neonates (gestational
age < 37 weeks) born or admitted between
2019 and 2022 who had undergone at least
one echocardiographic examination were
reviewed. A total of 1,490 preterm neonates
met the study criteria and were included in
the analysis. Inclusion criteria were as
follows: all preterm neonates hospitalized
at the center, having at least one
echocardiographic examination with results

documented in the medical record, and
having a complete electronic medical
record including neonatal and maternal
information. Exclusion criteria included:
presence of major non-cardiac congenital
anomalies, duplicate patient records, and
missing or insufficient clinical or
demographic information.

PDA status was determined according to
echocardiographic reports documented in
patient records, with all echocardiograms
performed and reported by a pediatric
cardiologist. PDA was defined based on the
diagnosis recorded in the echocardiography
report. Neonates were categorized as PDA-
positive or PDA-negative based on
echocardiographic findings. The study
variables included neonatal sex, gestational
age category (<35 weeks and 35-37
weeks), and maternal underlying diseases
including diabetes mellitus,
hypothyroidism, hypertension, and
cardiovascular disease. Data were extracted
from the hospital's electronic medical
records using a pre-designed data collection
form. Descriptive statistics were used to
summarize the data. Associations between
PDA and categorical variables were
assessed using the Chi-square test. Odds
ratios (ORs) and 95% confidence intervals
(CIs) were calculated to estimate the
magnitude of associations. A p-value less
than 0.05 was considered statistically
significant. All statistical analyses were
performed using SPSS version 26.

Results

Among the 1,490 preterm neonates
included in the study, 255 cases of PDA
were identified, corresponding to a
prevalence of 17.1%, while 1,235 neonates
(82.9%) had no documented PDA. Of the
total study population, 725 neonates
(48.7%) were female and 765 (51.3%) were
male. PDA was diagnosed in 149 female
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neonates (20.6%) and 106 male neonates
(13.9%). Statistical analysis demonstrated a
significant association between neonatal
sex and PDA occurrence (P < 0.001).
Female neonates had significantly higher
odds of PDA compared with male neonates
(OR =1.61;95% CI: 1.23-2.11).
Regarding gestational age, 558 neonates
(37.4%) were born before 35 weeks of
gestation, whereas 932 neonates (62.6%)
were born between 35 and 37 weeks.
Among neonates born before 35 weeks, 180
cases (32.3%) were diagnosed with PDA.
In contrast, only 75 neonates (8.0%) in the
35-37-week group had PDA. A highly
significant association was observed
between gestational age and PDA
occurrence (P < 0.001). Neonates born
before 35 weeks had significantly higher
odds of PDA compared with those born at
35-37 weeks (OR = 5.44; 95% CI: 4.00—
7.40), indicating that lower gestational age
was strongly associated with PDA
occurrence. Overall, 70.6% of all PDA
cases occurred in neonates with gestational
age less than 35 weeks.

Maternal diabetes mellitus was documented
in 297 pregnancies, with PDA occurring in
50 neonates (16.8%) in this subgroup (OR
= 0.98; 95% CI: 0.70-1.37). Among 218
neonates born to  mothers  with
hypothyroidism, 36 cases (16.5%) had PDA
(OR = 0.95; 95% CI: 0.64—1.41). Maternal
cardiovascular disease was reported in only
eight cases, of whom three neonates
(37.5%) had PDA (OR = 2.93; 95% CI:
0.69-12.40). Maternal hypertension was
present in 112 pregnancies, and 22 neonates
(19.6%) had PDA (OR = 1.20; 95% CI:
0.74-1.95). Overall, no statistically
significant relationship was observed
between maternal underlying diseases and
PDA occurrence (P = 0.564). Although the
frequency of PDA varied across different

maternal disease groups, the confidence
intervals for all ORs included the null value
of 1, confirming the absence of statistically
significant associations in this study.
Conclusion

In this retrospective study of 1,490 preterm
neonates evaluated at the provincial
pediatric referral center, PDA was
identified in 17.1% of
echocardiographically assessed neonates.
Lower gestational age and female sex were
significantly associated with increased odds
of PDA, whereas maternal diabetes,
hypothyroidism, hypertension, and
cardiovascular  disease = showed no
significant associations. The strongest
association observed in the present study
was between gestational age and PDA,
highlighting the important role of
prematurity in the persistence of the ductus
arteriosus (Huang et al., 2021; Sung et al.,
2019). These findings provide regional
evidence regarding the distribution of PDA
among preterm neonates and may assist
clinicians in identifying neonates at higher
risk for early monitoring and intervention.
However, due to the single-center design,
retrospective  nature, and  limited
availability of variables such as birth
weight, severity of prematurity, and
detailed echocardiographic parameters, the
results should be interpreted with caution.
Future prospective, multicenter studies
incorporating  birth  weight, detailed
echocardiographic characteristics,
treatment modalities, and additional clinical
variables are warranted to further clarify the
determinants and clinical significance of
PDA in preterm populations.
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