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Conclusion
• Neonatal patent ductus arteriosus (PDA) treatment with non-steroidal anti-inflammatory drugs (NSAIDs) 

was not associated with adverse neurodevelopment at school age in extremely preterm (EPT) born
children

• PDA surgery was associated with increased risk of cognitive and hearing impairment at school age
• Long term effects on neurodevelopment should be taken into account when assessing PDA treatment

options 

Introduction
Optimal management of a hemodynamic 
significant PDA in EPT infants (born < 28 
gestational weeks) is debated. PDA surgery has 
been associated with adverse neurodevelopment 
in toddlers but studies at school-age are scarce.
Methods
A cohort study of 849 EPT born children from 11 European
countries, born 2011-2012. 1671 infants were discharged
from the neonatal ward and 1021 participated in 5 year
follow-up. ww.epiceproject.eu
The exposures 1) no PDA treatment, 2) PDA treatment only
with NSAID 3) all PDA surgery (+/- NSAID) were studied in 
relation to neurodevelopment outcomes at 5 years of age
• Cerebral palsy yes/no (parental questionnaire PQ)
• Any motor impairment (Movement ABC <16thpercentile)
• Any hearing impairment (PQ)
• Any vision Impairment (PQ)
• Any cognitive impairment (Wechsler Preschool and 

Primary Scale of Intelligence WPPSI, full-scale intelligent 
quotient (FSIQ) <85)

The risk of any impairment (mild-moderate-severe) was
analyzed in a neonatal risk factor propensity score 
adjusted logistic regression model (in Table 2  the factors
included in the propensity score are shown).

Results
Table 1

*Children having PDA treatment had their PDA diagnosed with echocardiography. The 
treatment decision was guided by local hospital guidelines in the different European regions. 
** 31/138 children had PDA surgery without prior NSAID treatment
***p-value < 0.05 was considered significant. Overall comparison between PDA treatment 
categories was tested with Kruskal Wallis test and Chi-square test. 

Figure 1
OR (odds ratio) for 
neurodevelopmental
impairment did not 
increase in NSAID 
treated vs no PDA 
treatment (figure 1A). 

The risk for hearing 
impairment was
significantly increased
in PDA surgery group vs 
no PDA treatment
(figure 1B) and vs NSAID 
treatment (figure 1C). 

The risk for cognitive
impairment was
increased in PDA 
surgery vs NSAID 
treatment group (figure
1C). 

Adjustments were
made for a neonatal risk 
factor propensity score 
(see table 2 for included
factors) and mechanical
ventilation on day 1.

Table 2
A propensity
score matched
cohort
sensitivity
analysis was
performed. 
It confirmed the 
results for 
cognition but
was borderline 
significant for 
hearing. 
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