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| sExpectant Management Noninferior to Early Ibuprofen for Patent

DuctusArteriosus?
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SUMMARY

In this multicentre non-inferiority trial, 273 infants with
echocardiographically confirmed PDA (diameter >1.5mm)
who were extremely preterm (<28 weeks gestational age)
underwent randomization to receive either expectant
management or early ibuprofen treatment. The composite
primary outcomeincluded necrotizing enterocolitis(Bell’s
stage Ila or higher), moderate to severe bronchopulmo-
nary dysplasia, or death at 36 weeks' postmenstrual age.
The median gestational age was 26 weeks, with amedian
birthweight of 845 g. A primary-outcome event occurredin
63 of 136 infants (46.3%) in the expectant-management
groupandin 87 of 137 (63.5%) inthe early-ibuprofen group
(absolute risk difference, -17.2 percentage points; upper
boundary of the one-sided 95% confidenceinterval [Cl], -
7.4; P<0.001 for noninferiority). Necrotizing enterocolitis
occurred in 24 of 136 infants (17.6%) in the expectant-
management group andin 21 of 137 (15.3%) inthe early-
ibuprofen group (absoluterisk difference, 2.3 percentage
points; two-sided 95% Cl, -6.5to 11.1); bronchopulmonary
dysplasiaoccurredin 39 of 117 infants (33.3%) andin 57 of
112 (50.9%), respectively (absoluterisk difference, -17.6
percentage points; two-sided 95% Cl, -30.2t0-5.0). Death
occurred in 19 of 136 infants (14.0%) and in 25 of 137
(18.2%), respectively (absoluterisk difference, -4.3 percen-
tage points; two-sided 95% Cl, -13.0to 4.4). Theauthors
concluded that expectant management for PDA in extre-
mely prematureinfantswas noninferior to early ibuprofen
treatment with respect to necrotizing enterocolitis,
bronchopulmonary dysplasia, or death at 36 weeks
postmenstrual age.

COMMENTARIES
Evidence-based Medicine Viewpoint
Critical Appraisal

Theclassical presentation of hemodynamically significant
(hs) patent ductus arteriosus (PDA) in extreme preterm
neonates comprises of increase in pulmonary blood flow
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leading to pulmonary oedema, respiratory deterioration,
and sometimes bronchopulmonary dysplasia(BPD). The
ateration in blood flow due to hsPDA may also cause
necrotizing enterocolitis (NEC), intraventricular haemorr-
hage (IVH), and even death[1].

The incidence of PDA beyond the first 3 postnatal
daysexceeds50%ininfantslessthan 28 weeks gestation.
Historical practicehasledto medical or surgical therapy in
60% to 70% of such infants[2,3]. The available pharma-
cological modalities include cyclooxygenase inhibitors
and surgical ligation for non-responders. These therapies
have their own risk, and the metanalyses evaluating the
outcomes of pharmacotherapy lack robustness to refute
theroleof expectant management [4,5].

Over the years the evidence has moved from inter-
vention to expectant management of PDA in preterm.
Observational evidence suggeststhat conservative mana-
gement using supportive therapy alonein preterm infants
with PDA may be a reasonable option with ongoing
assessment and intervention if needed [6]. In a network
meta-analysisthat compared all pharmacol ogical methods
versus placebo or no treatment, the latter had the poorest
rate of PDA closure. However, al treatment options
(including placebo and no therapy) had similar outcomes
of patient-centred outcomes, such as mortality, NEC, or
IVH [7].

The BeNeductus trial [8] compared expectant
management vsearly Ibuprofentherapy for PDA inpre-term
neonates <28 weekswho had echocardiographically con-
firmed PDA, ducta diameter >1.5 mm and | eft-to-right shunt
detected at 24-72 hours of age. Theapriori non-inferiority
marginwasan absoluterisk differenceof +10%. Theprimary
outcomewasacompositeof NEC, moderate-to-severe BPD or
death at apostmenstrual age of 36 weeks. Theauthorswere
ableto achieve only 48.4% of the calculated sample size.
Despite the inadequate sample size, the results showed
that expectant management was non-inferior to early ibu-
profen therapy visavisthe composite outcome, and sepa-
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rately BPD and death. In fact, the results suggest a signi-
ficantly higher incidence of BPD intheibuprofen group.

Conclusion

This trial adds to the growing evidence that non-
pharmacological conservative treatment is effective in
most preterm neonates. There isaneed to find the subset
of preterm who would need PDA closure. Thetrial throws
up the interesting possibility that ibuprofen may worsen
pulmonary outcomes through mechanisms that need
further elucidation.
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Neonatologist’s Viewpoint

Patent DuctusArteriosus (PDA) occurscommonly among
preterm infants with incidence being as high as 50-80%
among extreme preterm infants (<28 weeks) [1, 2]. Closing
PDA early in the course would possibly prevent PDA
associated mortality and various morbidities including
bronchopulmonary dysplasia(BPD), pulmonary haemorr-
hage, intra-ventricular haemorrhage (1VH) and necrotizing
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enterocolitis(NEC). However, thereisacontroversy about
the optimal management of PDA with recent trend shifting
towards‘ expectant’ management.

Traditionally neonatologists have followed four
different kinds of approachesfor treating PDA. Theseare
1) Prophylactic treatment (within 24 hoursof birth) 2) Pre-
symptomatic/early treatment (usually 3-7 daysafter birth)
3) Symptomatic treatment (after 1st week of life) 4)
Expectant management. All these approaches have their
own pros and conswith the ‘ prophylactic’ strategy being
out at present aslarge proportion of infants get exposed to
potential seriousside effectsof drug treatment, when their
PDA would have been closed spontaneously. Moreover, it
has not shown any significant advantage on the mortality
or long-term neurodevelopmental outcome [3]. Though,
the trials assessing the effectiveness of ‘early treatment’
versus ‘expectant’ management for hemodynamic signi-
ficant PDA (hsPDA) did not find any significant difference
in any of the morbidity or all-cause mortality however,
critical analysis of these trials revealed that a significant
proportion of infants (20-85%) in the ‘expectant’
management group received ‘ open-label’ treatment thus
contaminating the overall results [4]. Thus, there is a
research gap where ‘expectant’ management has been
compared with ‘early treatment’ strategy in extreme
preterm infantswith minimal to no contamination.

Hundscheid, et a, in thismulticentric, non-inferiority
trial randomized extreme preterm infantswith echocardio-
graphically confirmed PDA (>1.5 mm with |eft-to-right
shunting) within first 72 hours of life to receive either
‘expectant’ management (intervention) or ‘early-
ibuprofen’ treatment (active control). The primary outcome
was the composite of definite NEC, moderate-to-severe
BPD or death at 36 weeks' of postmenstrual agewithanon-
inferiority margin of 10% [5]. The trial was stopped
prematurely due to slower-than-anticipated recruitment
and could enroll only half of the expected sasmplesize. The
‘expectant’ management was found to be non-inferior to
‘early-ibuprofen’ treatment with absol uterisk difference of
the composite primary outcome being -17.2% (63/136
[46.3%)] in ‘ expectant management’ group versus 87/137
[63.5%)] in*early-ibuprofen’ group) with upper boundary of
one-sided 95% confidence interval being -7.4%. The
resultswerelargely driven by higher incidence of BPD in
“early-ibuprofen’ group thaninthe‘expectant’ group [57/
137 (50.9%) vs39/136 (33.3%)].

Though, theresults of thistrial are significant however,
half of the infants received diuretics and 25% received
paracetamol inthe* expectant’ group, thuscontaminating the
results. Thisisdespite of thefact that the protocol explicitly
highlighted to have avoidance of such co-interventions to
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get thetruedifference. Noinformationisavailable about the
daily fluid intake. It isimportant to know the same asfluid
restriction is one of the early intervention donein preterm
infantswithhs-PDA. Moreover, theresultsin thisopen-label
trial areprimarily driven by thedifferenceintheincidence of
BPD and excess fluid has been directly implicated in the
patho-physiology of BPD. Also, there is no information
about thenumber of infantsreceiving ‘ open-label’ treatment.
It isworth noting that one-third of the infant deaths (6/19)
occurred beyond first 28 days of life in ‘expectant’ group
unlike ‘early-ibuprofen’ group where no more deaths
occurred beyond thistime period. Thisdifference may also
reflect performancebiasinthisopen-labd trid withmorecare
being giventoinfantsinthe’ expectant’ group especialy in
first few days of life when hs-PDA is active requiring
treatment.

Though the results of this trial are encouraging and
reassuresthat the‘ expectant’ groupisnoninferior to‘ early-
ibuprofen’ group in short-term, however, being under-
powered with above-mentioned limitations, one need more
evidence in this direction to change the current practice.
Another similar trial named ‘ baby-OSCAR'’ addressing the
similar research question has finished the enrolment and
theresultsare awaited soon [6].

Thus, both strategiesi.e., ‘ expectant’ management and
‘early/latetreatment’ havetheir ownroleto play however;
there is a need to identify the subgroup of infants who
would benefit maximum with minimal adverseeventswith
each of these two strategies. Till we have more evidence
it's appropriate to conclude what Evan’s said “ It is the
clinical approach that is most widely used but we do not
have any evidenceto support it” [7].
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Pediatrician’s Viewpoint

Patent Ductus Arteriosus (PDA) is one of the most
common congenital heart defects seen in neonates. Its
incidence is inversely related to the gestational age and
degree of prematurity. Failure of closure of ductusisseen
in 64% neonatesborn at 27-28 weeks of gestation at 7 days
of lifein 80% of those between 24-28 weeks and 90% in
those born lessthan 24 weeks of gestation[1]. Prolonged
rupture of membranes, sepsis, respiratory distress synd-
rome, are some risk factors reported with increased
incidence of PDA. Useof antenatal steroidsisreported to
be beneficia specially when administered at least 24 hours
beforeddivery, thereby reducing theincidenceof PDA[2].

Management of PDA in preterm neonates has been a
topic of debatewith ashiftin management strategy inthelast
30 years. With increasing use of antenatal steroids, exo-
genous surfactant and advances in ventilation strategy has
shifted management strategy from aggressive early closure
toWait andWatch palicy [3]. Numerousstudiesareavailable
documenting an association between necrotising entero-
colitis(NEC), intraventricular haemorrhage (1VH), broncho-
pulmonary dysplasia(BPD) and retinopathy of prematurity
(ROP) and PDA. Prolonged shunt exposure and high left to
right shunt volume across the ductus are some factors
suggested [4]. However, there are multiple randomized
controlled trials (RCT) that have failed to show any
improvement in these morbidities even after early closure
of PDA and prophylactic surgical ligation no longer
recommended due to reported associated significant
morbidities[5,6]. Even in this study, expectant manage-
ment of PDA isextremely prematureinfantswasfound to
be no inferior to early ibuprofen therapy with respect to
NEC, BPD or death at 36 weeks postmenstrua age. Similar
findings have been reported in the past in meta-analysis
and placebo controlled RCT [7,8]. Therefore, management
of PDA continuesto be achallenge with pharmacogenetics
seeming to be the next management strategy in premature
infants with the ongoing debate as to who needs
i ntervention minimising the morbidity and mortality.
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