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INTRODUCTION
Congenital heart diseases (CHD) are the most fre-
quent birth defects, with a global prevalence of ap-
proximately 1% of live births. Among these, nearly 
a quarter are critical, representing a leading cause 
of infant mortality attributable to congenital ano-
malies [1-3]. A significant subset of critical CHDs 
is duct-dependent, where systemic or pulmona-
ry blood flow relies on the patency of the ductus 
arteriosus (PDA). In these cases, clinical deteriora-
tion is often precipitous following postnatal duc-
tal constriction [4]. Antenatal diagnosis, primarily 
via second-trimester echocardiography, is crucial 
for planning perinatal management and improving 
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outcomes [5]. Duct-dependent lesions are anato-
mically categorized into three groups: those with 
duct-dependent pulmonary circulation (e.g., pul-
monary atresia), systemic circulation (e.g., coarcta-
tion of the aorta, hypoplastic left heart syndrome), 
and mixing circulation (e.g., transposition of the 
great arteries) [6].
Prostaglandin E1 (PGE1) is the standard therapy to 
maintain ductal patency, serving as a vital bridge 
to palliative or corrective surgery. While life-saving, 
its use is complicated by a significant profile of ad-
verse effects [6]. Data on the real-world safety pro-
file and tolerance of PGE1, particularly in settings 
with varying resources and diagnostic delays, re-
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main valuable for optimizing clinical protocols. The 
primary objective of this study was to evaluate the 
safety and tolerance of prostaglandin E1 therapy in 
neonates with duct-dependent congenital heart 
disease in a real-life neonatal intensive care setting, 
with a focus on the incidence, type, and severity of 
adverse events. Clinical outcomes and mortality are 
reported as secondary, contextual findings.

METHODS
1) Study Design and Setting: A single-center, re-
trospective, descriptive, cross-sectional study was 
conducted in the Department of Intensive Care and 
Neonatal Medicine at the Monastir Teaching Hos-
pital over a ten-year period (January 2014 – De-
cember 2023). 
2) Population and Data Collection: The study in-
cluded all newborns diagnosed with critical, 
duct-dependent CHD who received PGE1 to main-
tain ductal patency. Exclusion criteria encompassed 
incomplete medical records, stillborn babies, and 
outborn neonates who died prior to admission. 
Data was retrospectively collected from patient files 
using a pre-established, standardized data collec-
tion sheet. Data collection was performed by two 
investigators to ensure consistency, and discrepan-
cies were resolved by consensus or by consulting a 
senior clinician. 
3) Definitions and Variables:
- Duct-dependent groups: Patients were catego-
rized into three pathophysiological groups based 
on circulatory dependency: Duct-dependent pul-
monary circulation (Group 1), Duct-dependent sys-
temic circulation (Group 2), and Duct-dependent 
mixing circulation (Group 3). A fourth group (Group 
4) included neonates with suspected complex CHD 
who died before a formal cardiology diagnosis 
could be established. 
- Safety and Adverse Events: The primary safety 
outcome was the occurrence of any adverse 
event clinically attributed to PGE1 infusion during 
the treatment period. Events were classified as 
non-serious (e.g., fever, flushing, irritability, edema) 
or serious (e.g., apnea requiring stimulation or in-
tubation, hypotension requiring fluid bolus or va-
sopressors, convulsions). Imputability was based on 
temporal relationship to infusion start/stop or dose 
change, and exclusion of other obvious causes as 
documented in the medical record.
- PGE1 Therapy: The optimal maintenance dose 
was defined as the lowest dose documented to 
maintain adequate clinical and echocardiographic 
parameters of ductal patency and systemic perfu-
sion for each individual patient.
4) Statistical Analysis:
Statistical analyses were performed using SPSS 
version 23.0. Qualitative variables were expressed 
as frequencies and percentages, and quantitative 
variables were summarized as means with standard 
deviations or medians with interquartile ranges, 

following normality assessment with the Kolmogo-
rov-Smirnov test. Comparative analyses between 
groups were performed using Chi-square or Fisher's 
exact test for categorical variables, and ANOVA or 
Kruskal-Wallis test for continuous variables. A p-va-
lue <0.05 was considered statistically significant.
5) Ethical Considerations:
This retrospective analysis of anonymized clinical 
data was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. For this type 
of non-interventional study, formal approval from 
the ethics committee was not mandated by institu-
tional regulations. Patient confidentiality was stric-
tly maintained, and the requirement for informed 
consent was waived.
6) Ethical Considerations:
Conflict of interest: none.

RESULTS
During the study period, 30 179 newborns were 
hospitalized in the intensive care and neonatal me-
dicine department. Sixty-three newborns met the 
inclusion criteria, representing 0.2% of total hos-
pitalizations. The cohort was classified into four 
groups: duct-dependent pulmonary circulation 
(Group 1, n=20), systemic circulation (Group 2, n=15), 
mixing circulation (Group 3, n=21), and undiagnosed 
complex CHD (Group 4, n=7).

1) Demographic characteristics:
The study cohort consisted of 63 newborns, with 
23 infants (36.5%) being outborn referrals. A male 
predominance was observed (sex ratio 2:1). The 
mean gestational age was 38.3 weeks (range: 
30-42 weeks). The mean birth weight was 3340g 
(range: 1200-4500g). Nearly two-thirds of the de-
liveries were by caesarean section. While 48 infants 
(76%) benefited from prenatal follow-up, only 21 
(33%) received an antenatal diagnosis of critical 
CHD. The mean age at definitive diagnosis was 2.6 
days (±3.15) (Figure 1).

2) Clinical presentation and diagnosis:
In our cohort, common presenting signs did not 
differ significantly across study groups and included 
respiratory distress (76%), cyanosis (67%), and signs 
of poor perfusion (28%) (Table I).

Figure 1 : Age of patients at diagnosis
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A cardiac murmur was a near-ubiquitous finding, present in 94% of newborns. Echocardiography served as 
the definitive diagnostic modality. The distribution of specific heart defects is detailed in Table II.

Table 1 : Clinical presentation of 63 neonates with duct-dependent congenital heart disease, stratified by 
pathophysiology.

Table 2 : A cardiac murmur was a near-ubiquitous finding, present in 94% of newborns. Echocardiography 
served as the definitive diagnostic modality. The distribution of specific heart defects is detailed in Table II.

3) Prostaglandin E1 therapy
PGE1 infusion was initiated at a mean age of 2.4 
days (±2.65). The mean initial dose was 0.067 mcg/
kg/min (±0.024). The mean optimal maintenance 
dose was 0.028 mcg/kg/min (±0.028). The mean 
treatment duration was 5.62 days (±5.88) (Figure 2).

A prolonged course of therapy exceeding 14 days 
was required for five patients (8%). Adverse effects 
were common, with 54 patients (85.7%) experien-
cing at least one event attributed to PGE1. Se-
rious adverse events occurred in 17 patients (27%) 

Figure 2 : Duration of PGE1 use in newborns

and included apnea (10%, n=6), hypotension (13%, 
n=8), and convulsions (5%, n=3). Non-serious ad-
verse events were frequent and included irritability 
(22%, n=14), fever (17%, n=11), cutaneous flushing 
(16%, n=10), gastrointestinal disturbances (10%, 
n=6), edema (8%, n=5), and hypocalcemia (6%, n=4). 
The mean time to onset of the first adverse effect 
was 5 hours. No statistically significant correla-
tion was found between the initial PGE1 dose and 
the occurrence of apnea (p=0.42) or hypotension 
(p=0.38). Adverse event rates did not differ signifi-
cantly between the three defined pathophysiologi-
cal groups (p>0.05).

4) Clinical outcomes and mortality:
Surgical intervention was ultimately performed in 
34 patients (54%). The procedures included a Bla-
lock-Taussig shunt (17%, n=11), an arterial switch 
operation (20%, n=13) for transposition of the great 
arteries, and a Crafoord coarctation repair (11%, n=7). 
The overall mortality rate was high at 51% (n=32/63). 
Nearly two-thirds of these deaths (n=21/32, 65.6%) 
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Table 3 : Adverse events during PGE1 treatment, classified by severity.

occurred prior to any scheduled surgical interven-
tion, highlighting the precarious preoperative pe-
riod. The mean age at death was 6.69 days (±6.94), 
with a range from 1 to 29 days. The leading causes 
of death were septic shock (42%, n=13/32) and car-
diogenic shock directly related to the underlying 
cardiac defect (38%, n=12/32). Notably, no death 
was primarily attributed to a direct complication of 
PGE1 therapy (e.g., refractory apnea or hypoten-
sion). However, PGE1-related side effects, parti-
cularly apnea and hypotension, were frequently 
documented as contributing comorbid factors in 
critically ill neonates who subsequently died from 
sepsis or cardiac failure. Mortality was further ana-
lyzed across the pathophysiological groups. It was 
highest in Group 4 (undiagnosed complex CHD, 
86%, n=6/7) and Group 2 (duct-dependent sys-
temic circulation, 67%, n=10/15), which includes 
conditions like hypoplastic left heart syndrome and 
critical coarctation. While this trend did not reach 
statistical significance (p=0.07) likely due to small 
sample sizes, it underscores the variable intrinsic 
risk associated with different cardiac anatomies.
The mean duration of hospitalization for the entire 
cohort was 13 days (±10.8 days), ranging from 1 to 
49 days. For survivors who underwent surgery, the 
mean preoperative waiting time from admission/
PGE1 initiation to surgery was 7.2 days (±5.8).

DISCUSSION
This retrospective study provides a detailed evalua-
tion of the safety and tolerance profile of PGE1 in 
a real-world cohort of 63 neonates with duct-de-
pendent CHD. Our findings underscore a critical 
paradox: PGE1 is an indispensable life-sustaining 
therapy, yet its administration is associated with 
a formidable burden of adverse effects, occurring 
in 85% of patients. Furthermore, the context of 

care, characterized by frequent late diagnosis and 
significant preoperative mortality, highlights syste-
mic challenges that extend beyond pharmacologic 
safety alone. The clinical trajectory of these infants 
was often precarious. The low rate of antenatal dia-
gnosis (33%) and the mean postnatal age at dia-
gnosis of 2.6 days reflect a persistent gap in early 
detection, consistent with challenges reported in 
other settings [4-7]. This delay directly affects the 
timing of PGE1 initiation and establishes a high-
risk preoperative period. In our cohort, the ove-
rall mortality was 51%, with nearly two-thirds of 
deaths occurring before scheduled surgery. This 
alarming preoperative mortality rate underscores 
the vulnerability of neonates during the "bridge" to 
surgery and emphasizes that the success of PGE1 
therapy is contingent on a timely and efficient sur-
gical pathway [8-10]. Our data contribute to the 
ongoing refinement of PGE1 dosing strategies. The 
mean initial dose of 0.067 mcg/kg/min and, more 
notably, the mean optimal maintenance dose of 
0.028 mcg/kg/min are lower than historical recom-
mendations [11, 12]. This aligns with contemporary 
evidence supporting the efficacy of lower-dose re-
gimens (0.005–0.09 mcg/kg/min) to maintain duc-
tal patency while potentially mitigating toxicity [13-
17]. Our observed spectrum of frequent Our data 
contribute to the ongoing refinement of PGE1 do-
sing strategies. The mean initial dose of 0.067 mcg/
kg/min and, more notably, the mean optimal main-
tenance dose of 0.028 mcg/kg/min are lower than 
historical recommendations [11, 12]. This aligns with 
contemporary evidence supporting the efficacy of 
lower-dose regimens (0.005–0.09 mcg/kg/min) to 
maintain ductal patency while potentially mitiga-
ting toxicity [13-17]. Our observed spectrum of fre-
quent adverse effects, led by irritability (22%), fever 
(17%), and flushing (16%), aligns with established 
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reports [18, 19]. However, the incidence of serious 
events, including apnea (10%) and hypotension 
(13%), remains a significant concern. Contrary to 
some studies [16, 18, 20], we did not find a statisti-
cally significant correlation between the initial PGE1 
dose and the occurrence of apnea or hypotension, 
suggesting that individual patient susceptibility and 
other clinical factors may be as influential as dose 
alone. This finding reinforces the principle of titra-
ting to the lowest effective dose for each patient. 
The high mortality observed was multifactorial. No 
death was primarily attributed to a direct compli-
cation of PGE1. Instead, mortality was driven by 
the underlying cardiac disease (cardiogenic shock, 
38%) and associated critical illnesses, most notably 
septic shock (42%). This pattern indicates that while 
PGE1-related side effects are a major management 
challenge, the ultimate outcome for these neonates 
is heavily influenced by the severity of the cardiac 
defect, the risk of nosocomial complications during 
prolonged hospitalization, and crucially, the time to 
definitive surgical intervention. Our experience mir-
rors the complex interplay of factors described in 
similar resource-constrained settings [21].

Limitations of the Study
This study has several limitations inherent to its 
retrospective, single-center design over a decade. 
The sample size, while substantial for our center, li-
mits the power for subgroup analyses. Evolving cli-
nical and surgical practices during the study period 
may affect the homogeneity of management. Fur-
thermore, the attribution of adverse effects, though 
based on clinical documentation, can be challen-
ging to ascertain retrospectively. Despite these li-
mitations, our study offers valuable real-life insights 
into the challenges of managing duct-dependent 
CHD.

CONCLUSION
This study confirms that PGE1 therapy, while 
life-saving, carries a substantial burden of ad-
verse effects, even with optimized low-dose regi-
mens. The high mortality observed is multifactorial, 
strongly linked to late diagnosis and preoperative 
delays rather than to drug safety alone. To improve 
the global care pathway for these neonates, a mul-
tifaceted approach is essential: (1) enhancing ante-
natal screening programs to enable planned peri-
natal management, (2) implementing and adhering 
to standardized PGE1 protocols focused on using 
the minimum effective dose to mitigate risks, and 
(3) strengthening collaborative networks between 
neonatal and cardiac surgical teams to minimize 
critical waiting times. Prospective studies are nee-
ded to validate protocols that optimize the safety 
bridge to surgery.

List of abbreviations
CHD: congenital heart disease 

CoA: coarctation of the aorta 
IAA: interrupted aortic arch
PDA: patency of ductus arteriosus 
PGE1: prostaglandin E1
TGA: transposition of great arteries
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