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Letter to the Editor 

The Journal of Pediatrics 
Volume 234, July 2021, Pages 291-292 

To the Editor: 
I completely agree with Dr Parikh's statement that the association between 
patent ductus arteriosus (PDA) and bronchopulmonary dysplasia (BPD) is due 
in large part to the many shared factors (eg, immature development, infection, 
inflammation, excessive fluid administration, etc) that play a causal role in the 
development of both disorders. As a result, the presence of a persistent PDA 
can function as an early risk factor/clinical “biomarker” to help identify 
infants who are at risk for developing BPD. (Without the aid of tissue analysis, 
the diagnosis of BPD is usually made clinically after 36 weeks of corrected 
age). Whether exposure to a PDA shunt increases the risks of BPD is still 
unclear. 

The purpose of our secondary analysis of the PDA-TOLERATE (PDA: TO 
LEave it alone or Respond And Treat Early) trial was to determine if we could 
more narrowly identify which infants with a moderate-to-large PDA are at 
increased risk for developing BPD. We found that prolonged PDA exposure 
was associated with an increased incidence of BPD, but only in infants who 
also received prolonged tracheal ventilation (≥10 days). The incidence of BPD 
among infants who received less ventilatory support (tracheal ventilation for 
<10 days) was the same whether the ductus closed shortly after birth or 
whether it persisted as a moderate-to-large shunt for several weeks. These 
results are intriguing, especially because they have recently been replicated in 
a secondary analysis of the TRIOCAPI (TRaitement CIblé et PrécOce du Canal 
Artériel du Prématuré par Ibuprofène) trial.1 The TRIOCAPI trial's secondary 
analysis found exactly the same findings: namely, prolonged exposure to a 
moderate-to-large PDA was associated with an increased incidence of BPD in 
infants who were ventilated for ≥10 days, but not in those ventilated for 
<10 days.1 Although these results do not prove a cause-and-effect relationship, 
they do suggest that, as far as the outcome BPD is concerned, infants who are 
intubated for <10 days may not derive any benefit from early PDA treatment 
because prolonged PDA exposure does not seem to alter the incidence of BPD 
in this group of infants. 
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What about infants who are intubated for ≥10 days, where prolonged PDA 
exposure appears to be associated with an increased incidence of BPD? Might 
a persistent PDA lie along the causal pathway and contribute to the incidence 
of BPD in these infants? Might PDA treatment in this group be justified? Dr 
Parikh believes that this question has been adequately answered and 
additional studies “can no longer be scientifically or ethically justified.” 
Although none of the randomized clinical trials (RCTs) have found a 
relationship between therapies intended to close the PDA and the risk of 
developing BPD, I must admit that I am less certain about what the clinical 
RCTs tell us about the relationship between PDA and BPD. When they were 
initially designed, little information was available to determine which infants 
with a PDA were actually at risk for developing BPD (ie, who might actually 
benefit from PDA treatment and closure). Little attention was paid to either 
the magnitude of the PDA shunt, the duration of shunt exposure, or the 
infant's need for respiratory support. As recent studies have shown, these 
variables require careful consideration when designing trials or trying to 
interpret their results. Preclinical trials in preterm baboons have shown that 
prolonged (2 weeks) exposures to moderate-to-large PDA shunts can cause an 
arrest in alveolar development (the hallmark of BPD). It is important to note 
that the preterm baboons in these studies required tracheal ventilation for the 
entire two weeks long experiment.2 Similarly, the secondary analyses of the 
PDA-TOLERATE and TRIOCAPI trials suggest that if the PDA plays a causal 
role in the development of BPD its effects are only likely to be found in infants 
who require prolonged intubation in addition to prolonged PDA 
exposure.1,2 Unfortunately, the previous PDA RCTs failed to exclude infants 
who either were exposed to moderate-to-large PDA shunts for brief durations 
or who required tracheal ventilation for <10 days. As such, they ran the risk of 
diluting the at-risk population with those for whom closing the PDA had little 
or no consequence, making it unlikely that they could detect any potential 
benefits of early PDA closure. Until clinical trials are performed that include 
the appropriate at-risk population, the exact relationship of PDA to BPD will 
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remain a mystery. At the present time I think it is fair to say that the “absence 
of evidence is not necessarily the same as evidence of absence.” 
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