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The ductus arteriosus usually closes spontaneously in
healthy, full-term infants within 3 days of birth. In
preterm infants, it frequently fails to close. Patent duc-

tus arteriosus (PDA) continues to be one of the most common
congenital abnormalities found in premature infants. De-
layed ductal closure is inversely related to gestational age at
birth, and its incidence varies from 20% in premature infants
older than 32 weeks’ gestational age up to 60% in those less
than 28 weeks’ gestational age.1,2 This seems to be related to
the incidence of surfactant deficiency. Premature infants who
do not present with respiratory distress syndrome seem to
achieve PDA closure within a time frame similar to that of
term infants.1 Premature infants with respiratory distress syn-
drome experience PDA closure after resolution of respiratory
signs and related sequelae.1 Ibuprofen, a nonsteroidal drug
commonly used as an antipyretic, analgesic and anti-inflam-
matory agent, has also been used to induce closure of symp-
tomatic PDA in preterm infants. Prostaglandins are synthe-
sized from arachidonic acid by cyclooxygenase. Therefore,
NSAIDs that inhibit cyclooxygenase are likely to reduce
prostaglandin levels and promote closure of the PDA. Ibupro-
fen has been shown to be as effective as indomethacin in clos-
ing the PDA of preterm infants, but with less renal toxicity.1–6

We recently observed a severe adverse effect caused by
ibuprofen. Pulmonary hypertension occurred in a preterm in-
fant with respiratory distress syndrome who was given the
drug for PDA (Fig. 1). Our patient, who was 32 weeks’ gesta-
tional age and whose birth weight was 1600 g, was 1 of 169
preterm infants (age range 24–33 weeks’ gestation, birth
weight range 450–2365 g) who received mechanical ventila-
tion and ibuprofen for PDA closure in our neonatal intensive
care unit between January 1997 and June 2005. The patient’s
mother had not been given glucocorticoids before delivery,
nor had she been given ASA or indomethacin. No prolonged
premature rupture of the membrane occurred. The patient ex-
perienced respiratory distress syndrome, which was treated
with surfactant (200 mg/kg body weight in 2 separate admin-
istrations) and mechanical ventilation (starting parameters:
assist/control ventilation, ventilatory rate 60 breaths/min,
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Pulmonary hypertension following L-lysine ibuprofen
therapy in a preterm infant with patent ductus arteriosus

Patent ductus arteriosus is one of the most common con-
genital abnormalities found in premature infants. Ibuprofen,
a nonsteroidal drug that is commonly used as an antipyretic,
analgesic and anti-inflammatory agent, is also used to in-
duce closure of symptomatic patent ductus arteriosus in
preterm infants. Recently, we gave L-lysine ibuprofen to a
preterm infant with respiratory distress to induce closure of
a patent ductus arteriosus, and the infant experienced pul-
monary hypertension. Only 3 cases of pulmonary hyperten-
sion following early administration of an ibuprofen solution
buffered with tromethamine have previously been reported.
However, this severe side effect has never been observed in
multicentre, randomized, double-blind controlled trials, nor
in recent reviews or meta-analyses of L-lysine ibuprofen use.
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Fig. 1: Anteroposterior chest radiography taken 2 hours after birth.

 



peak inspiratory pressure 26 cm H2O, positive end-expiratory
pressure 5 cm H2O, fraction of inspired oxygen [FiO2] 1). L-
lysine ibuprofen (10 mg/kg body weight first dose, then 2
doses of 5 mg/kg after 24 hours and 48 hours respectively)
was administered starting at 72 hours of life under stable res-
piratory conditions (FiO2 0.60 and oxygen saturation ≥ 95%),
after echocardiography highlighted hemodynamically signifi-
cant PDA with a continuous left-to-right shunt but no pul-
monary hypertension, and after significant renal impairment,
intraventricular hemorrhage, low platelet count and coagu-
lopathy were ruled out. We also ruled out critical pulmonary
stenosis, a hypoplastic left ventricle, severe coarctation and
transposition of the great arteries.

Within an hour of the second administration of L-lysine
ibuprofen, severe hypoxemia was observed with upper-limb
oxygen saturation below 70% during ventilation and a FiO2 of
1. At the same time, echocardiography showed closure of the
ductus arteriosus and a significant right-to-left shunt through
the foramen ovale with low right-ventricular output, tricuspid
regurgitation and an estimated peak pulmonary arterial pres-
sure of about 50 mm Hg. These findings clearly indicated the
presence of pulmonary hypertension. Inhaled nitric oxide
therapy (up to 15 ppm) was started immediately and led to
resolution of the hypoxemia within about 20 minutes, while
the FiO2 dropped from 1 to 0.35–0.40 within about 50 min-
utes. Eight hours after nitric oxide was started, echocardiog-
raphy confirmed the closure of the ductus arteriosus and
demonstrated the resolution of pulmonary hypertension.
Ibuprofen was discontinued after the second dose. On day 5
of life the patient died because of progressive worsening of
clinical conditions that we attributed to generalized sepsis.
Postmortem findings were aspecific and compatible with im-
mature lungs that had been ventilated since birth. Arterial
vessels showed no thickening or intimal–medial alterations.

Comment

The occurrence of acute hypoxemia due to pulmonary hyper-
tension after ibuprofen therapy and the prompt recovery from
pulmonary hypertension after nitric oxide was administered
points to a precise cause–effect event. Our observation con-
firms the only other previously published report of pulmonary
hypertension in 3 preterm infants who were given, within the

first 6 hours of life, ibuprofen buffered with tromethamine.7 It
has been hypothesized that pulmonary hypertension in these 3
infants may have been related either to early administration of
the drug, which prevented a normal drop in pulmonary vascu-
lar resistance, or to acidification of the ibuprofen solution
itself, which results in precipitation and secondary microem-
bolism of the lung.2 Other than this report,7 pulmonary hyper-
tension after ibuprofen administration has never been re-
ported in any multicentre, randomized, double-blind
controlled trial, nor in recent reviews or meta-analyses.1–6

There are 2 formulations of ibuprofen available for intra-
venous use: tromethamine ibuprofen and L-lysine ibuprofen.
On the basis of the 3 cases7 of pulmonary hypertension after
tromethamine ibuprofen administration, Thomas and col-
leagues2 concluded that caution is required only in the case of
tromethamine ibuprofen administration. However, since we
have now observed a case of pulmonary hypertension after L-
lysine ibuprofen administration, we conclude that the same
caution should be applied to both formulations.

We suggest that pulmonary hypertension in preterm in-
fants receiving therapy for PDA with either ibuprofen formula-
tion must be considered a possible, although rare, severe side
effect. We also suggest that echocardiographic evaluation
should be performed on all preterm infants before ibuprofen
therapy is started to rule out pre-existing pulmonary hyperten-
sion. Finally, in line with a recent report,3 we conclude that
further trials addressing potential adverse effects of ibuprofen,
including pulmonary hypertension, are needed.
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