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Background: Patent ductus arteriosus (PDA) is a common problem encountered in premature infants, especially those
with respiratory distress syndrome. PDA can lead to life-threatening complications. Intravenous ibuprofen was shown to be as effective and to cause fewer side effects.
If ibuprofen is effective intravenously, it will probably be effective orally too. Aim: This study was designed to determine the effectiveness and safety of oral ibuprofen
compared to 1V ibuprofen or no intervention for closing a PDA in preterm infants with RDS. Material and methods: A prospective study, randomized, a blind fold was
conducted in NICU, at UOGH "Kogo Gliozheni", Tirana, from February 2010-August 2013. The study included a total of 128 preterm infants, 28-35weeks, <2500gr
birth weight, in the first 48-96 hours of life, with SDR and confirm the presence of DBA's (¥>1.5mm) by echocardiografic examination. Infants were treated with
Ibuprofen oral, intravenous lbuprofen, no medical interventions, in randomized order. The cycle of treatment: 10 + 5 + 5/mg/kg, every 24 hours. Were highlighted the
basic characteristics of infants included in the study, the effectiveness of treatment (closure of DBA's), side effects, complications, and the effectiveness of treatment.For
continuous variables were calculated the average and standard deviation. p<0.05 value was accepted as statistically significant. All tests are two-sided. RR and OR were
presented with 95%CI. Results: 38 infants were treated with Ibuprofen oral, 35 infants with intravenous Ibuprofen and 37 infants underwent no medical intervention. The
effectiveness of early treatment: DBA remained open, after early treatment, in 7foshnja (18.4%) in group oral Ibuprofen vs 20 infants (54%) in the group that did not
undergo any medical intervention [RR = 0.34; 95% CI = 0.16-0.7; p = 0.04], vs 6 infants (17.1%) in the group of intravenous lbuprofen [RR = 1.07; 95% CI = 0.4-2.8;
p>0.05]. There was observed no statistically significant change of direction of side effects and complications, p>0.05. Conclusions: Oral Ibuprofen is an effective and
safe alternative when used for the treatment of DBA's to babies born prematurely and with low birth weight.

Introduction

Patent ductus arteriosus (PDA) is a common problem encountered in premature infants, especially those with
respiratory distress syndrome™?. PDA is an open vascular channel between the lungs and the heart. It should
close after birth, but sometimes remains open because of the baby’s immature stage of development!®. The
incidence of patent ductus arteriosus (PDA) in preterm infants varies between 40% and 60% on the third day of
life, depending on the estimated gestational age!®. In healthy preterm infants of >30 weeks’ gestation, duct
closure occurs by the fourth day after birth, while preterm infants of <30 weeks’ gestation, with severe
respiratory distress, have a 65% incidence of PDA beyond the fourth day of lifel”®.. The open ductus produces
hemodynamic problems, which can lead to numerous clinical complications including congestive heart failure,
intraventricular hemorrhage (IVH), necrotizing enterocolitis (NEC), bronchopulmonary dysplasia (BPD), and
death. Epidemiological data showing associations between the presence of a PDA and some of the major
complications of prematurity have strengthened the widely held belief that PDA is harmful™. Treatment
options in the closure of PDA include pharmacological therapy and surgical ligation™. The exact population of
preterm babies that benefit from PDA treatment is unknown. The current clinical approach to a patent ductus
arteriosus (PDA) in the preterm infant is varied and controversial. Although some clinicians treat a PDA
prophylactically, others treat a PDA when mild signs present within a few days after birth. Other clinicians take
an ‘‘expectant’” approach and allow for possible spontaneous closure, treating a PDA at a later time, only when

signs indicate hemodynamic significance™. Indeed, among neonatologists in various institutions and even

Page | 126
Anglisticum Journal (IJLLIS), Volume: 4 | Issue: 10, October 2015 |



Volume 4, issue 10, 2015 e e-ISSN: 1857-8187 e p-ISSN: 1857-8179

within the same center, there are significant differences in the ap?roach to treat a PDA as far as timing, duration,
dosing schedule and choice of the COX inhibitors are concerned 13,

Intravenous indomethacin may lead to renal impairment, enterocolitis, and intraventricular hemorrhage.
Intravenous ibuprofen was shown to be as effective and to cause fewer side effects. If ibuprofen is effective
intravenously, it will probably be effective orally, toot*. The procedure to purchase intravenous ibuprofen or
indomethacin is administratively long and complex in Albania so to use oral ibuprofen when needed seems to be
an alternative treatment for closing PDA. Although oral ibuprofen can be an easy-to-administer, cheap, and
efficacious alternative for treating PDA, renal tolerance of dosing regimens may be critical and needs to be
evaluated, especially in VLBW infants™?%. Three different approaches have been investigated including
prophylactic treatment shortly after birth irrespective of the state of PDA, presymptomatic treatment using
echocardiography at variable postnatal ages to select infants for treatment prior to the duct becoming clinically
significant, and symptomatic treatment once PDA becomes clinically apparent or hemodynamically
significant®!. To date, there has been a lack of placebo-controlled data specific to the effectiveness or safety of
early ibuprofen use (< 72 hours), but before a hemodynamically symptomatic PDA develops (3 to 9 days).
Unfortunately, the delaying of therapy until hemodynamic symptoms of a persistent PDA appear, usually > 3 to
6 days, increases the likelihood of developing PDA-related morbidities and may decrease the success of
pharmacological closure!?2%3,

This study was designed to determine the effectiveness and safety of oral ibuprofen compared to IV ibuprofen or
no intervention for closing a PDA in preterm infants with respiratory distress syndrome.

Materials and methods

This study was designed in December 2009 and began implementation in January 2010. It was designed as a
prospective, randomized and single-blinded study because the cardiologist who performed the echocardiography
was blind to the child’s clinical condition and the treatment administered to the child. This study was conducted
in the Neonatal Intensive Care Unit of the UHOG “Kogo Gliozheni”, Tirana, Albania, during a period of 43
months from February 10, 2010, to August 30, 2013. This study was approved by the Medicine University and
Neonatology Departament.

Criteria for enrollment were: gestational age < 35 weeks and a birthweight < 2500 g***6*82432 nostnatal age
between 48 and 96 hours, respiratory distress requiring more than 25% of oxygen supplementation, and
echocardiographic evidence of left-to-right significant shunting PDA. We need to note that in this study will be
presented only data from babies inborn at our maternity so this is an inclusion criterion to.

Exclusion criteria: major congenital malformations and/or chromosomal anomalies, right-to-left shunting, HIV
grade 3-4, proven congenital bacterial infection, renal failure or oliguria defined as urine flow rate < 1 mL/kg/h
in the 8 hours prior to randomization, platelet count < 60,000/mm?, clinical bleeding tendency (i.e., oozing from
puncture sites), serum creatinine level > 140 mmol/L, serum urea nitrogen > 14 mmol/L, hiperbilirubinemia
necessitating exchange transfusion, expected survival > 48 hours in the opinion of the attending neonatologist;
approved by the medical director or study coordinator. The presence of one exclusion criterion was enough to
exclude the patient from the study. GA was assessed by obstetrical dating criteria or, when obstetrical data was
inadequate, by Ballard examination.

Study Design

There was no bias in patients recruitment. All infants who met the entry criteria were randomized into three
groups to receive either (1) oral ibuprofen (Brufen, Abbot S.r.1, Italy Algofren) 10 mg/kg was diluted in 3 mL of
saline solution then administered through a feeding tube followed by flushing with distilled water to ensure
delivery of the drug, (2) intravenous ibuprofen (Pedea, Orphan Europe; a vial of 2 mL containing 10 mg of
ibuprofen) was infused over a 15 minute period with a syringe pump, and the line was subsequently flushed with
saline using umbilical venous catheter or peripheral 1V site, or (3) no treatment. When the PDA was still
hemodynamically significant, as demonstrated by echocardiography, and there was no evidence of deterioration
in brain ultrasonography, a second dose of ibuprofen (oral or 1VV) 5 mg/kg was administered, or no treatment. A
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third equivalent dose was given after another 24 hours. If this therapy failed to promote ductal closure a second
course with ibuprofen is performed. Hematochemical analyses were preformed daily in the unit during the first
days of life. Cranial ultrasound examination was performed, first before entering the study, then repeated after
each dose, 1 week after the last dose and before discharge. The study patients were assessed for IVH and for
periventricular leukomalacia (PVL) which were graded, resi)?ctively according to classifications of Papille and

of de Vries, with higher grades indicating greater severity®>**

Subgroup analysis
Infants in Group (1), (2) and (3) subdivided into three subgroups according to birth weight: <1500g; 1501-
2000g; 2001-2500g and according to gestational age: 28-30w; 301/7-33w; 331/7-35w.

Color Doppler Echocardiography

Echocardiography was the gold standard technique used for diagnosist®®>*!. Color Doppler echocardiography
(Vivid 3 sonde 7.5Mhz) was performed on all infants who met the inclusion criteria. Physicians performing
echocardiography and making the decision for first-second- and third-dose administration were unaware of
assignment. The purpose was to confirm the presence of a left-to-right ductal shunting, to evaluate its degree,
and to measure the internal diameter of the ductus. PDA was considered echocardiographically significant when
the ductal size was > 1.5 mm, the left atrial-to-aortic root ratio was > 1.4 and left-to-right shunting. We
evaluated these parameters before the first dose and 24 hours after each dose of ibuprofen, never exceeding 3
doses in total. In each group, in case there was only minor ductal shunting (ductal size was < 1.0 mm) after
therapy and the patient did not require respiratory support, no additional treatment of the ductus was attempted.
One day after the third treatment, an echocardiographic evaluation was performed to determine the success of
the treatment and the need for a second course via the same route.

Concomitant treatment

For all patients enrolled in the study, fluid intake was begun at 70 mL/kg per day with increases by increments
of 10 mL/kg each day to a maximum of 120 mL/kg per day by the end of the study. RDS was treated with
respiratory support (ventilatory support was imposed by the severity of the respiratory distress and included
nasal continuous positive airway pressure, intermittent positive pressure ventilation, and high-frequency
oscillatory ventilation), oxygen supplements, and surfactant (Curosurf, Chiesi, Italy; a vial of 1.5 mL containing
120 mg) was administered intratracheally at the dosage of 100 to 200 mg/kg. Prophylactic antibiotics were
started on admission and stopped after five days if blood cultures were negative. Dopamine infusion at the dose
of 3 pg/kg per minute was started once urine output deer <I mL/kg per hour. All infants continued their current
enteral feeding during the treatment.

Primary and secondary outcome

Primary outcomes were related to effectiveness. The success rate which was defined as closed duct on control
echocardiography after the completed first treatment course in preterm infants with respiratory distress were the
major outcomes of the study. Secondary outcomes were related to safety: renal failure, anemia, pneumothorax,
pulmonary haemorrhage, chronic lung disease (CLD), intraventricular haemorrhage (grades I-1V), LPV,
necrotising enterocolitis (NEC), BDP, intestinal perforation, gastrointestinal bleeding, definite sepsis (clinical
symptoms and signs of sepsis and a positive blood bacterial culture) and death.

Statistical analysis

Statistical analysis of data was performed using the Chi-square test, the Mann Whitney U test, or Fisher's exact
test. Relative risk and 95% confidence intervals were estimated by Poisson regression with robust error variance.
Continuous data, such as weight, gestational age, serum blood urea nitrogen and Cr levels, and urine output are
presented as mean + standard deviation. A p value of <0.05 was considered to indicate statistical significance.
All statistical analyses were performed on a personal computer with the statistical package SPSS for Windows
(Version 18.0, SPSS, Chicago, IL, USA).
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During the period of February 2010 to August 2013, a total of 431 preterm infants admitted in our NICU and
fulfilled entry study criteria. This unit serves as a referral Level 111 NICU in our country but we decided to
present in this study data only from inborn infants. They had Doppler-ultrasonographic and 145 (33%) of them
had evidence of PDA (ducutal diameter > 1.5mm). 17 infants were excluded for different reasons. A total of 128
infants were randomly assigned to received oral ibuprofen (n.44), IV ibuprofen (n.40) and no treatment (n.44)
(Fig.1). The baseline characteristics were similar between three groups of infants and were no significant
differences, p > 0.05(Tab.1 and Tab.2). Six infants in oral ibuprofen group, five infants in IV ibuprofen group
and seven infants in no treatment group interrupted treatment for different reasons (Fig.1).

Figure 1. Infants enrolled in the study protocol
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Table 1.
Demographic data of both groups, oral ibuprofen/no treatment
Oral Ibuprofen No treatment p value
N. 44 N.44
Gestational age (week) (n, %)
28-30w 10 22% 9 20.4% 0.63
30e1/7-33w 20 45.4% 21 47.7% 0.86
33el/7-35w 14 31.8% 14 31.8% 0.68
Birth weight (g) (n, %)
<1500g 17 38.6% 19 43.1% 0.94
1501-2000g 11 25% 13 29.5% 0.83
2001-2500g 16 36.3% 12 27.2% 0.91
Gender (n, %)
F 24 54.5% 26 59% 0.97
M 20 45.4% 18 40.9% 0.96
Caesarean delivery (n, %) 18 40.9% 19 43.1% 0.84
Prenatal steroids (n, %) 12 27.2% 14 31.8% 0.86
Perinatal asphyxia (n, %) 13 29.5% 12 27.2% 0.75
Presence of early onset sepsis (n, %) 9 20.4% 11 25% 0.77
Table 2 Demographic data of both groups, oral ibuprofen/1V ibuprofen
Oral Ibuprofen IV Ibuprofen p value
N.44 N.40
Gestational age (week) (n, %)
28 -30w 10 22% 11 27.5% 0.83
30e1/7-33w 20 45.4% 18 45% 0.76
33el/7-35w 14 31.8% 11 27.5% 0.83
Birth weight (g) (n, %)
<1500g 17 38.6% 17 42.5% 0.90
1501-2000g 11 25% 11 27.5% 0.72
2001-25009 16 36.3% 12 30% 0.95
Gender (n, %)
F 24 54.5% 22 55% 0.79
M 20 45.4% 18 45% 0.76
Caesarean delivery (n, %) 18 40.9% 18 45% 0.92
Prenatal steroids (n, %) 12 27.2% 10 25% 0.71
Perinatal asphyxia (n, %) 13 29.5% 11 27.5% 0.72
Presence of early onset sepsis (n, %) | 9 20.4% 8 20% 0.55

We had a minimum value of PDA of 1.5 mm (as inclusion criteria) and a maximum of 3.4 mm (average 2.2mm;
standard deviation £0.6mm) for all infants included in the study.

Efficacy of Treatment

The effectiveness of early treatment: DBA remained open, after early treatment (first course), in 7 infants
(18.4%) in group oral lbuprofen versus 20 infants (54%) in the group that did not undergo any medical
intervention [RR = 0.34; 95% CI = 0.16-0.7; p = 0.04], versus 6 infants (17.1%) in the group of intravenous
Ibuprofen [RR = 1.07; 95% CI = 0.4-2.8; p>0.05]. The subgroup analysis revealed that: oral ibuprofen treatment
was more effective versus no treatment at closing PDA in patients with birth weight < 1500g or in patients with
gestational age 28-30w and 30 e 1/7-33w, there were no significant differences in the rate of closure between the
two groups oral ibuprofen versus IV ibuprofen (Tab. 3, 4). All infants, in the oral and IV lbuprofen groups, who
received second course of treatment reached closure of PDA. There was no reopening of the ductus after closure
was achieved.
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Seventeen infants from no treatment group reached spontaneous closure and 20 of them came under “late or
expectant therapy” [**#37%1 byt the outcome of this infants is not objective of this study. Nine infants in the
oral ibuprofen group and 13 infants in IV ibuprofen group were treated with 1 dose of ibuprofen, 5 infants in the
oral ibuprofen group and 5 infants in IV ibuprofen group were treated with 2 doses of ibuprofen and 24 infants
in the oral ibuprofen group and 17 infants in IV ibuprofen group were treated with 3 doses of ibuprofen.

Table 3. Comparison between failure to close the PDA: oral ibuprofen/IV ibuprofen

Variable Oral Ibuprofen IV Ibuprofen p value Relative risk (95%
N.38 N.35 confidence interval)
Birth weight (n,%)
<1500g 3 23% 3 21.4% 0.9 1.1 0.26-4.41
1501-2000g 2 20% 2 20% 1.0 1.0 0.17-5.77
2001-2500g 2  13.3% 1 9% 0.7 1.4 0.15-14.2
Gestational age (n,%)
28-30w 2 25% 3 31.5% 0.6 0.6 0.14-2.97
30e1/7-33w 3 16.6% 2 12.5% 0.7 1.3 0.25-6.99
33el/7-35w 2 16.6% 1 9% 0.6 1.8 0.19-17.5

Table 4. Comparison between failure to close the PDA: oral ibupr

ofen/no treatment

Variable Oral Ibuprofen No treatment p value Relative risk (95%
N.38 N.37 confidence interval)
Birth weight (n,%)
<1500g 3 23% 10 66.6% 0.04* 0.3 0.12-0.9
1501-2000g 2 20% 8 72.7% 0.05 0.3 0.07-0.98
2001-25009 2  13.3% 2 18.1% 0.7 0.7 0.12-4.43
Gestational age (n,%)
28-30w 2 25% 7  81.5% 0.04* 0.3 0.08-0.97
30e1/7-33w 3 16.6% 11 64.7% 0.01* 0.2 0.08-0.76
33e1/7-35w 2  16.6% 2 16.6% 1.0 1.0 0.16-5.98

Safety outcomes and adverse events
In the evaluation of renal tolerance, none of the patients had oliguria. Comparison of levels of serum creatinine
and blood urea nitrogen before and after treatment did not differ significantly for either the oral ibuprofen, the
IV ibuprofen and the no treatment group (Tab. 5).

Table 5. Evaluation of renal function test before and after first course of treatment

Oral Ibuprofen group IV Ibuprofen group No treatment group
(n. 38) (n. 35) (n.37)

Measurement | Before After p Before After p Before After p

sCr 1.104£0.25 | 1.07£0.23 | 0.60 | 1.08+0.22 | 1.08+£0.24 | 0.92 | 1.20+0.95 | 0.97+0.4 | 0.59
(mg/dl; M+SD) 5

BUN 31.6+10.5 | 31.3+8.7 | 0.89 | 30.8+7.7 | 31.6£9.9 | 0.68 | 30.3t14.2 | 30.6+14. | 0.
(mg/dl; M+SD) 0 89

uo 3.2+1.0 2.8+0.8 0.07 | 3.08+0.85 | 3.3£0.5 0.19 | 2.7+0.6 3.0£0.71 | 0.16
(mg/dl; M£SD)
sCr = serum creatinine concentration; BUN = blood urea nitrogen; UO = urine output. M+SD = Mean +
Standard Deviation.
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Table 6. Safety outcomes and adverse events related to birth weight

Oral ibuprofen group

IV ibuprofen group

No treatment group

(n. 44) (n.40) (n. 44)
Birth weight (n, %) < 1501 2001 < 1501 2001- | < 1501- 2001
1500g | -2000g | -2500g | 1500g | -2000g | 2500g | 1500g | 2000g -

25009

Mortality 4 (23%) | 0(0%) | 0(0%) | 4(23%) | 0(0%) | 1(8%) 3(16%) | 0(0%) 0(0%)

IVH (grade I1I-1V) | 2 (12%) | 1(9%) | 0(0%) 1(5.8%) | 1(9%) | 1(8%) 1(5%) 1(8%) 1(8%)

PVL 1(5.8%) | 0(0%) | 0(0%) | 1(5.8%) | 0(0%) | 0(0%) 1(5%) | 1(8%) 0(0%)

Trombocitopenia | 0(0%) 0(0%) | 0(0%) | 0(0%) 0(0%) | 0(0%) 1(5%) | 0(0%) 0(0%)
<60 000/ mm®

NEC 0(0%) | 0(0%) | 0(0%) | 0(0%) | 0(0%) | 0(0%) 0(0%) | 0(0%) 0(0%)

BPD 0(0%) | 0(0%) | 0(0%) | 0(0%) | 0(0%) | 0(0%) 0(0%) | 0(0%) 0(0%)

Anemia(need 4(23%) | 2(18%) | 1(6.2%) | 3(17%) | 2(18%) | 1(8%) 5(26%) | 2(15%) | 1(8%)

transfusion)

Pneumothorax 1(5.8%) | 0(0%) | 0(0%) | 2(12%) | 0(0%) | 0(0%) 2(10%) | 0(0%) 0(0%)

Pulmonary 2(12%) | 2(18%) | 0(0%) | 2(12%) | 1(9%) | 0(0%) 3(16%) | 2(15%) | 0(0%)
haemorrhage

Chronic lung 0(0%) | 0(0%) | 0(0%) | 0(0%) | 0(0%) | 0(0%) 0(0%) | 0(0%) 0(0%)

disease
Intestinal 0(0%) | 0(0%) | 0(0%) | 0(0%) | 0(0%) | 0(0%) 0(0%) | 0(0%) 0(0%)
perforation
G-E bleeding 4(23%) | 2(18%) | 0(0%) | 2(12%) | 1(9%) | 0(0%) 5(26%) | 2(15%) | 1(8%)

Table 7. Safety outcomes and adverse events related to postnatal age

Oral ibuprofen group

IV ibuprofen group

No treatment group

(n. 44) (n.40) (n. 44)
Gestational age 28- 30el/7- | 33 el/7 28- 30el/7- | 33el/7 | 28- 30el/7- | 33el/7
(n, %) 30w 33w -35w 30w 33w -35w | 30w 33w -35w
Mortality 3(30%) | 1(5%) 0(0%) | 3(27%) | 1(5.5%) | 1(9%) | 3(30%) | 0(0%) 0(0%)
IVH (grade I11-1V) | 2(20%) | 1(5%) 0(0%) | 1(9%) | 1(5.5%) | 1(9%) | 1(11%) | 1(5%) 1(7%)
PVL 1(10%) | 0(0%) 0(0%) | 1(9%) | 0(0%) 0(0%) | 1(11%) | 1(5%) 0(0%)
Trombocitopenia | 0(0%) | 0(0%) 0(0%) | 0(0%) | 0(0%) 0(0%) | 1(11%) | 0(0%) 0(0%)
<60 000/ mm®
NEC 0(0%) | 0(0%) 0(0%) | 0(0%) | 0(0%) 0(0%) | 0(0%) | 0(0%) 0(0%)
BPD 0(0%) | 0(0%) 0(0%) | 0(0%) | 0(0%) 0(0%) | 0(0%) | 0(0%) 0(0%)
Anemia(need 3(30%) | 4(20%) | 0(0%) | 4(36%) | 2(11%) | 0(0%) | 4(44%) | 4(19%) | 0(0%)
transfusion)
Pneumothorax 1(10%) | 0(0%) 0(0%) | 2(18%) | 0(0%) 0(0%) | 2(22%) | 0(0%) 0(0%)
Pulmonary 3(30%) | 1(5%) 0(0%) | 2(18%) | 1(5.5%) | 0(0%) | 3(30%) | 2(10%) | 0(0%)
haemorrhage
Chronic lung 0(0%) | 0(0%) 0(0%) | 0(0%) | 0(0%) 0(0%) | 0(0%) | 0(0%) 0(0%)
disease
Intestinal 0(0%) | 0(0%) 0(0%) | 0(0%) | 0(0%) 0(0%) | 0(0%) | 0(0%) 0(0%)
perforation
G-E bleeding 3(30%) | 3(15%) | 0(0%) | 2(18%) | 1(5.5%) | 0(0%) | 3(30%) | 3(14%) | 1(7%)

NEC, necrotizing enterocolitis; IVH, intraventricular hemorrhage; BPD, bronchopulmonary dysplasia; PVL,
periventricular leukomalacia.
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Safety endpoints have been summarized in Table 6, 7. With respect to complications and adverse events, there
were no differences in the proportion of infants related to mortality, IHV (grade IlI-IV), PVL,
Trombocitopenia<60 000/ mm?®, Anemia (need transfusion), Pneumothorax , Pulmonary haemorrhage , G-E
bleeding between three groups. No infant had intestinal perforation, NEC, BDP, CLD and hiperbilirubinemia
necessitating exchange transfusion.

Discussion

Given the reduction in the side effects noted in meta-analysis, ibuprofen currently appears to be the drug of
choice™. However, the unavailability of intravenous ibuprofen in certain regions of world and the availability
of inexpensive oral preparations have led to the nasogastric administration of oral ibuprofen in preterm infants
with PDA. About 29% of NICUs in Europe reported the use of oral ibuprofen for ductal closure!®. The purpose
of this study was to evaluate the effectiveness and safety of early closure of nonsymptomatic PDA within 72
hours of birth in LBW infants with evidence of ductal shunting by echocardiogram and presence of RDS with
oral ibuprofen. In contrast to other ibuprofen studies this study was unique in its design. This is the first
randomized study, to our knowledge, comparing oral ibuprofen, intravenous ibuprofen and no treatment in
closure of PDA in preterm infants with RDS.

This study was designed to answer questions from some practitioners who believe spontaneous closure will
occur and will wait on active treatment until clinical symptoms present. No treatment group was used for
comparison to address the specific question: does ibuprofen reduce the need for rescue therap?/ by early
recognition and treatment of an asymptomatic, but early identifiable PDAR®, but like other studies #4> ¢! we
didn’t use placebo because this was not a blind study. We used no treatment group to evaluate the safety of oral
ibuprofen and to highlight the rate of spontaneous closure of PDA in preterm infants with RDS between 48-96
hours of life. For the first time (2008) we had the opportunity to have evidence of ductal shunting by
echocardiogram in our NICU. Results from our study indicate that, in this preterm population, spontaneous
closure rates were ~38%. In his article on the natural history of persistent DA, Campbell astutely predicted in
1968 that “as the years pass, more physicians will be advising operation for a persistent ductus arteriosus with no
personal experience of its natural course without operation*. Results from Aranda’s trial indicate that, in this
ELBW population, spontaneous closure rates were no <30%, but the causative factors associated with pPDA and
the natural history of DA closure in this high-risk population are poorly understood!.

The treatment group (oral ibuprofen) showed a significantly higher closure rate of ductus arterious than the
control group (no treatment group) after one course of treatment (81.6% vs 46%; [RR = 0.34; 95% CI = 0.16-
0.7; p = 0.04]. Lin et al. showed a significantly higher closure rate of ductus arterious in treatment group than the
control group after one course of treatment (84% vs 41%; P<0.01)""). Aranda et al.”® showed a significant
difference in the number of infants who had a completely closed ductus in the ibuprofen group versus placebo
by study day 14 (69% versus 33%, p=0.046), indicating that early therapy with ibuprofen versus placebo
produces a meaningful clinical benefit in the treatment of a medically identifiable, but asymptomatic PDA.
There was no difference in morbidities and mortality rate potentially associated with oral Ibuprofen treatment
between patients receiving ibuprofen oral or patients in no treatment group (p>0.05), the same showed and other
studiest®®46 471,

If oral ibuprofen were proved to be as efficient as intravenous ibuprofen with no greater adverse effects, then its
simple administration and lower cost would be important advantages. The treatment group (oral ibuprofen)
showed the same efficacy for closure rate of ductus arterious as the IV ibuprofen after one course of treatment
(81.6% vs 82.9%; [RR = 1.07; 95% CI = 0.4-2.8; p>0.05].There was no difference in morbidities and mortality
rate potentially associated with oral Ibuprofen treatment between patients receiving ibuprofen oral or patients
receiving IV ibuprofen (p>0.05). Our study confirms the findings or prior trials, revealing comparable
effectiveness of oral ibuprofen in closin(I; PDA in preterm infants and also adds information pertaining to the
renal safety of oral Ibuprofen treatment 161824221 The authors concluded that oral ibuprofen might constitute
a feasible alternative in the treatment of PDA. Indeed, in our study, the adverse effects were significantly fewer
when the closure was achieved after an incomplete course of treatment.
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Closure of the ductus, in our study, was obtained after 1 or 2 doses of treatment, in 85% of both groups. In our
study, ibuprofen plasma levels were not measured.

Conclusions

Oral ibuprofen seems to be a safe alternative for the closure of PDA in LBW preterm infant. Our data indicate
that, for preterm infants, the rate of early ductal closure was comparable and the adverse effects were fewer with
oral ibuprofen in comparison to the intravenous route, but the differences were not statistically significant. On
the other hand, our data suggest that ductal closure may be obtained with incomplete course of ibuprofen. Early
closure of nonsymptomatic PDA within 72 hours of birth in preterm infants, the treatment of echocardiogram-
confirmed but asymptomatic PDA with oral ibuprofen can significantly decrease the need for further
pharmacological or surgical intervention as compared with no treatment.

Study limitations

Our study had few limitations. A limitation of our study is that it was no blind. The physicians and nurses were
aware of the nature of the study. This allowed for some variability in treatment approaches by attending
neonatologists; however, all clinicians used the same dosage regimen of PDA therapy and had similar
approaches to PDA diagnosis. However, the most important outcome — PDA closure or not — was made by a
cardiologist who was blinded to the treatment groups. Second, ELBW infants were not participants in our study.

The authors have declared that no competing interests exist.
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