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Introduction
Hemodynamically significant patent ductus arteriosus (PDA) 
results in a left-to-right shunt which causes pulmonary 
congestion and left-sided heart failure. PDA may decrease 
the systemic blood flow and can result in impaired renal, 
mesenteric and cerebral perfusion. Extremely low birth weight 
(ELBW) and very low birth weight (VLBW) infants with 
PDA are at an increased risk of adverse consequences such as 
pulmonary hemorrhage, bronchopulmonary dysplasia (BPD), 
necrotizing enterocolitis (NEC), intra ventricular hemorrhage 
(IVH), periventricular leukomalacia (PVL), renal impairment, 
cerebral palsy and death [1].

The two most commonly used treatment options are standard 
doses of intravenous indomethacin and intravenous ibuprofen. 
In Japan, indomethacin has been used as a standard therapy for 
ELBW and VLBW with PDA until now. On the other hand, 
ibuprofen has been used for PDA since 2018 but there have been 
very few studies on its use in Japan. This study was conducted 
to compare the efficacy and side effects of indomethacin and 
ibuprofen in our neonatal intensive care unit.

Methods
The study was conducted in the neonatal intensive care 
unit of St. Marianna university school of medicine from 

April 2018 to March 2019. We retrospectively investigated 
20 infants with PDA, treated with either intravenous 
indomethacin or intravenous ibuprofen. Echocardiography 
was performed before and after the treatment. In all the infants, 
echocardiography was performed by a neonatologist using a 
Phillips IE 33 with a 12-MHz transducer. The gestational age 
of these subjects ranged from 22 to 30 weeks, and their birth 
weight ranged from 436 g to 1416 g. eight of the infants were 
male. Ibuprofen was administered in 10 patients. The initial 
dose of ibuprofen was 10 mg/kg, followed by two doses of 
5 mg/kg at 24 and 48 hours. They were infused continuously 
for 15 minutes. The dose of indomethacin was 0.2 mg/kg, 
followed by two doses 24 and 48 hours later. They were 
administered continuously for 6 hours. We investigated the 
ratio of PDA closure or ligation, urinary output, the value 
of blood creatinine and blood urea nitrogen, and ratio of 
necrotizing enterocolitis or intestinal perforation between the 
ibuprofen group and indomethacin group. Blood sampling was 
performed 24 hours before and after treatment. Both t-test and 
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Wilcoxon-Mann-Whitney test were used to compare between 
the ibuprofen group and indomethacin group. Data analysis 
was performed using JUMP statistical software. Statistical 
significance was P < 0.05.

Results
There was no significant difference between the two 
groups in the base-line clinical characteristics (Table 1). 
The rate of closure of PDA was 70% in both the ibuprofen 
group and indomethacin group. The number of infants who 
underwent ductal ligation was 20% in both the ibuprofen and 
indomethacin group (Table 2). Figures A to C shows the side 
effects of ibuprofen and indomethacin. Urinary output during 
the initial 24 hours after treatment was 4.8±1.2 ml/kg/h in the 

ibuprofen group and 2.7±0.87 ml/kg/h in the indomethacin 
group (P < 0.05). The value of blood creatinine 24 hours after 
treatment was 0.70 ± 0.2 mg/dl in the ibuprofen group and 
0.84 ± 0.24 mg/dl in the indomethacin group, respectively (P 
= 0.30). The value of blood urea nitrogen was 12 ± 9.6 mg/dl 
in the ibuprofen group and 20 ± 15 mg/dl in the indomethacin 
group (P = 0.13). There were no infants with necrotizing 
enterocolitis or intestinal perforation in the ibuprofen group 
and indomethacin group (Table 3).

Discussion
A common early cardiovascular problem of prematurely 
born infants is hemodynamically significant PDA. PDA 
complicates the clinical course of preterm infants, increasing 
their risk of developing chronic lung disease (CLD), NEC and 
IVH [2]. Nonsteroidal anti-inflammatory drugs along with 
other pharmacotherapeutic agents have been used to treat PDA 
to prevent such complications [3]. To date, indomethacin was 
the standard treatment for patent ductus arteriosus in preterm 
infants in Japan. However, recent studies have reported that 
ibuprofen, another cyclooxygenase inhibitor, may be as 
effective as indomethacin with fewer adverse effects [4].

In this study, oliguria is significantly more remarkable in the 
indomethacin group than in the ibuprofen group. The value of 
blood creatinine and urea nitrogen in the ibuprofen group has 
a tendency to be lower than that in the indomethacin group. 
Previous studies have reported that ibuprofen therapy for PDA 
in preterm infants is significantly less likely to induce oliguria 
than indomethacin therapy. Ibuprofen and indomethacin are 
both cyclooxygenase inhibitors. Of the two cyclooxygenase 
isozymes that are known (COX-1 and COX-2), COX-1 seems 
to be primary involved in the basal physiologic processes 
in the kidney [5]. Indomethacin is stronger against COX-1 

than ibuprofen [6]. Moreover, in an experimental model of 
bowel ischemia in rats, animals treated with ibuprofen had a 
cytoprotective role among animals that were at risk for bowel 
ischemia [7]. Although there were no infants with necrotizing 
enterocolitis or intestinal perforation in our case, ibuprofen 
may reduce the number of necrotizing enterocolitis or intestinal 
perforation when more cases are considered.
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Figure 1

 Ibuprofen  
(n=10)

Indomethacin
(n=10)

Birth weight (g) 826 ± 390 938 ± 478
Gestational age (week) 25.6 ± 3.0 26.3 ± 4.2
Antenatal glucocorticoids (no.) 8 9
Mechanical ventilation 10 10
Surfactant treatment (no.) 9 8
Ductal diameter (mm) 1.8 ± 0.6 1.7 ± 0.6

Table 1:

 Ibuprofen  
(n=10)

Indomethacin
(n=10)

PDA closed 7 (70%) 7 (70%)

PDA not closed  Ligation (-) 1 (10%) 1 (10%)

PDA not closed Ligation (+) 2 (20%) 2 (20%)

Table 2:

 Ibuprofen 
(n=10) 

Indomethacin  
(n=10)

Feeding intolerance 1 (10%) 1(10%)
LIP 0 0
NEC 0 0

Table 3:
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Indomethacin is usually administered over 6 hours in Japan, 
but ibuprofen is administered for 15 minutes only. This is 
a merit in the neonatal intensive care unit (NICU) where 
most infants need another infusion drug. In short, ibuprofen 
is as effective as indomethacin in closing PDA. Moreover, 
ibuprofen reduced the risk of decreasing the urinary output, 
and we can use ibuprofen within a short time. Ibuprofen can be 
used as a standard therapy to treat PDA in Japan.

The limitations of this study are as follows. The number of 
subjects is very few and this is a retrospective study. We did 
not investigate any complications in the long term. Therefore, 
further research is required in this aspect in Japan.

Finally, ibuprofen is as effective as indomethacin in treating 
PDA. Moreover, ibuprofen reduced the risk of decreasing the 
urinary output. Ibuprofen can be used as a standard therapy to 
treat PDA in Japan.
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