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Background : Indomethacin is widely accepted as the treatment for patent ductus arteriosus 

(PDA) in preterm infants but it has various side effects. Ibuprofen is the alternative treatment and 
believed to be less likely to induce side effects. 

Objective : To compare efficacy and side effects of ibuprofen versus indomethacin treatment 
for symptomatic patent ductus arteriosus (PDA) in preterm infants. 

Method : The authors studied 30 infants (gestational age ~ 35 weeks, aged ~ 10 days) who 
were diagnosed as having symptomatic PDA confirmed by echocardiogram. The infants were randomly 
assigned to receive three intravenous doses of indomethacin given at 12 -hour intervals or three doses 
of ibuprofen given at 24-hour intervals, starting within ten days of life. The demographic data, rate of 
clinical closure, need for additional treatment, side effects, complications and the infants' clinical course 
were recorded within 28 days. 

Results : The rate of ductal closure was similar with the two treatment regimes. Ductal closure 
occurred in 7 of 15 infants given ibuprofen (46.67%) and 10 of 15 infants given indomethacin (66.67%). 

(Relative risk 0.669; 95% confidence interval, 0.328 to 1.364; p = 0.462) The number of infants who 
needed a second pharmacologic treatment was not significantly different between the two groups. (6 
cases in the ibuprofen group, 5 cases in the indomethacin group) but surgical ligation was performed 
in two cases in the indomethacin group. There was a significant difference in using the diuretic drug 
(furosemide) in the indomethacin group (11 cases), compared to the ibuprofen group (3 cases), (p = 
0.009). More cases of necrotizing enterocolitis were seen in the indomethacin group (66.67% compared 
to 40% in the ibuprofen group) but there was no statistically significant difference. 
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Conclusion : Ibuprofen has the same efficiency as indomethacin for the treatment of sympto­

matic patent ductus arteriosus in preterm infants and less likely to induce necrotizing enterocolitis and 

renal toxicity than indomethacin. 
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Patent ductus arteriosus is often found in 
premature infants with respiratory distress syndrome. 
Intravenous indomethacin is the conventional phar­
macologic treatment for promoting closure of a patent 
ductus in premature infants. Indomethacin affects 
renal, gastrointestinal and cerebral perfusion and may 
lead to complications such as renal dysfunction0-3), 
necrotizing enterocolitis, gastrointestinal hemorrhage 
( 4), and reduced cerebral intracellular oxygenation(5, 
6). Ibuprofen has been shown to close the patent ductus 
in animal studies(?) without affecting the cerebral, 
renal and intestinal hemodynamics(8). Furthermore, 
it has been shown that its effect on regional circula­
tion differs from indomethacin (1,9-10). Ibuprofen has 
been shown to be effective in closure of patent ductus 
arteriosus in prematureOl-13) infants without reduc­
ing mesenteric, renal04) and cerebral05) blood flow. 
In Thailand, there have only been a few small clini­
cal trials conducted regarding the use of ibuprofen in 
PDA. Hence the authors conducted this trial to com­
pare the efficacy of oral ibuprofen with that of intra­
venous indomethacin in inducing closure of patent 
ductus arteriosus in premature infants and compare 
the side effects betweeen the two groups. 

PATIENT AND METHOD 
Neonates admitted to the newborn unit were 

eligible for enrollment if they met the following inclu-

sion criteria: 1) gestational age< 34 weeks, 2) respi­
ratory distress with additional oxygen requirements 
above 30 per cent fractional inspired oxygenation, 3) 
aged < 10 days, 4) clinical and laboratory confirma­
tion of PDA including at least three of five criterias 
(heart murmur, bounding pulse, wide pulse pressure 
> 25 mmHg, increased perihilar vasculature on the 
chest X-ray and color Doppler echocardiography). 
Exclusion criterias were congenital anomalies incom­
patible with life, recent intraventricular hemorrhage 
within 24 hours, urine output below 1 ml per kilogram 
of body weight per hour during the preceding 8 hours, 
a serum creatinine concentration of 1.6 mg per deci­
liter or higher, a serum urea nitrogen concentration 
greater than 40 mg per deciliter, a platelet count of 
60,000 per cubic millimeter or less, a tendency to 
bleed, necrotizing enterocolitis and hyperbilirubine­
mia necessitating exchange transfusion. The parents 
of all the patients gave their informed written consent. 

The infants were assigned to the treatment 
group by random number. Clinical care was performed 
by physicians who did not take part in the study. The 
study was conducted from January 1, 2001 to May 
31, 2002. When the ductus arteriosus was still patent 
after the first randomly assigned treatment in both 
groups who were receiving mechanical ventilator. 
Indomethacin (three doses of 0.2 mg per kilogram 
at 12-hour interval) was given as a nonrandomized 



Vol. 86 Suppl 3 COMPARISON IBUPROFEN AND INDOMETHACIN FOR CLOSURE PDA S565 

rescue treatment. If this therapy failed to promote 
closure and the patient continued to receive mecha­
nical ventilation or there was a contraindication to the 
second pharmacologic treatment, surgical ligation of 
the dustus was performed. 

Echocardiography 
Color Doppler echocardiography was per­

formed by pediatric cardiologists in all infants. The 
purpose was to evaluate patency of the ductus arterio­
sus and shunting at the time of inclusion and within 24 
hours after the last dose of the study drug was given. 
The second evaluation was performed within 7 days 
after the second course of treatment. 

Clinical course and outcome 
Biological data, demographic information 

and clinical outcomes including clinical presentation 
of PDA, diuretic drugs, inotropic drugs and respira­
tory support were prospectively recorded on the data 
sheets especially designed for this study. Gestational 
age, Apgar score, birth weight, age at treatment, daily 
fluid intake, urine production, and body weight were 
also recorded. Complete blood count, blood for urea 
nitrogen, and creatinine were monitored daily. Cranial 

ultrasound were performed before and at the end of 
the first week after treatment. Infants were assessed 
for intraventricular hemorrhage (grade I to 4) accord­
ing to standard classification systemsCl6). The out­
come of the surviving patients was evaluated on the 
basis of clinical symptoms and the need for respira­
tory support (days during which mechanical ventila­
tion and supplemental oxygen were needed). Primary 
outcome were defined( 17) successful (no symptoms 
and no PDA on the echocardiogram), complete cli­
nical closure (no symptom but echocardiogram 
showed PDA), partial response (clinical improvement 
after treatment) and no response (persistent symp­
tomatic PDA). Bronchopulmonary dysplasia was 
defined by the need for supplemental oxygen after 28 
days of life, in association with typical radiologic find­
ings. Necrotizing enterocolitis was diagnosed when 
the clinical signs and radiologic findings generally 
accepted as characteristics of this condition were pre­
sentCl8). 

Statistical analysis 
The t-test, Mann-Whitney U test, and chi­

square test or Fisher's exact test were used to compare 
continuous normal distributed data, nonparametric 

Table 1. Characteristics of the infants before the study. 

Characteristics Indomethacin group % Ibuprofen group % P-value 
(n = 15) (n = 15) 

Maternal factors 
Antepartum hemorrhage 5 33.33 6.67 NS 
PROM 4 26.67 4 26.67 NS 
Diabetic mother 6.67 0 NS 
Preeclampsia I 6.67 0 NS 
Antenatal corticosteroid 3 20 3 20 NS 
Multipara 4 26.67 3 20 NS 

Neonatal factors 
Out born 3 20 5 33.33 NS 
Male 7 46.67 8 53.33 NS 
Normal delivery 7 46.67 9 60 NS 
Vacuum extraction I 6.67 0 NS 
Breech extraction 2 13.33 2 13.33 NS 
Cesarean section 5 33.33 4 26.67 NS 
Asphyxia I 6.67 0 NS 
RDS 12 80 7 46.67 NS 
Gestational age (week)* 29.86±2.92 30.8 ±2.30 NS 
Birth weight (gram)* 1,434±421 1,412 ± 354 NS 
Age at start of treatment (day)* 3.53 ± 1.59 6 ± 2.44 0.0029 
PDA (milimeter)* 2.26±0.59 1.86 ± 0.91 NS 

NS = non-significant, PROM = premature rupture of membrane, * = X ± SD 
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continuous data and categorical data respectively. All 
reported p-values < 0.05 were considered statistically 
significant. 

RESULTS 
Thirty cases were studied, 15 in each group. 

There was no significant difference between the two 
groups in maternal factors and neonatal factors except 
the age at the start of treatment (p < 0.05) as shown 
in Table 1. The rate of closure of the patent ductus 
arteriosus was similar in the indomethacin and in the 
ibuprofen groups as was the need for rescue treat­
ment (Table 2). Surgical ligation was done in only two 
cases in the indomethacin group, due to failure of 
closure by medication. Survival at one month was 
similar in both groups. There was no significant dif­
ference in the number of infants with the rate of 
survival to discharge, bronchopulmonary dysplasia, 
extension of IVH during treatment, necrotizing entero­
colitis, retinopathy of prematurity, sepsis and death 
as shown in Table 3. Concerning renal complications, 
there was decreased urine output and increased serum 
creatinine in the indomethacin group after treatment 
but there was no significant difference between the 
two groups as shown in Table 4. There were more 
cases using a diuretic drug in the indomethacin group 
than in the ibuprofen group, (11 cases in the indo-
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methacin group and 3 cases in the ibuprofen group) 
(p < 0.05). The need for respiratory support before and 
after treatment was similar in both groups as shown 
in Table 5. Seven patients in this study died between 
day 14 and day 28 after treatment. 

DISCUSSION 
According to the present study, ibuprofen 

was as effective as indomethacin in promoting ductal 
closure in premature infants. The rate of closure was 
similar in both groups, 7 of 15 cases in the ibuprofen 
group and 10 of 15 cases in the indomethacin groups 
(relative risk 0.669, 95% CI 0.328 to 1.364, p = 0.462). 
The infants needing a second course of drug were not 
different in both groups (5 cases in the indomethacin 
group and 6 cases in the ibuprofen group). The effi­
cacy in ductal closure depends on age of the infant, 
in the present study the patients in the indomethacin 
group were younger than the ibuprofen group and still 
the authors did not find any statistically significant 
difference in ductal closure. Earlier smaller studies 
suggested that ibuprofen might be effective in the pre­
vention and early treatment of patent ductus arterio­
sus in human neonates0U6,17). Ibuprofen has been 
shown to constrict the ductus arteriosus effectively 
in lambs(7), In a preliminary study, when ibuprofen 

Table 2. Outcome of infants according to treatment group. 

Outcome of treatment 

Successful 
Complete clinical closure 
Partial response 
Non response 

Ibuprofen 
(n) 

6 
1 
3 
5 

Drug 
% 

40 
6.67 

20 
33.33 

Table 3. Outcome variable according to treatment group. 

Outcome of treatment Drug 
Ibuprofen % 

(n) 

Extension of IVH during treatment 3 20 
Necrotizing enterocolitis 6 40 
Bronchopulmonary dysplasia 6 40 
Retinopathy of prematurity 3 25 
Sepsis 7 46.67 
Death within 28 days 3 20 

Indomethacin 
(n) 

9 
1 
3 
2 

Indomethacin 
(n) 

10 
7 
4 
7 
2 

% 

60 
6.67 

20 
13.33 

% 

6.67 
66.67 
46.67 
33.33 
46.67 
13.33 

P-value 

NS 
NS 
NS 
NS 

P-value 

NS 
NS 
NS 
NS 
NS 
NS 
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Table 4. Renal complication according to treatment group. 

Outcome of treatment Drutl P-value 

Ibuprofen Indomethacin 

Urine output (mlfkg/hour)* 
24-hour after treatment 2.13 ± 1.18 2 ± 1.30 NS 

48-hour after treatment 1.86 ±0.74 1.8 ±0.67 NS 
72-hour after treatment 2.26±0.96 2.06 ± 1.09 NS 

Serum creatinine (mgfdl)* 
Before treatment 0.94 ±0.30 0.96±0.17 NS 

24-48-hour 1.02± 0.29 1.02 ± 0.27 NS 
At 72-hour after treatment 0.89 ± 0.19 1.06 ±0.25 NS 

*X±SD 

Table 5. Respiratory parameters in the ibuprofen and indomethacin groups before, after treatment and 14 
days, 28 days after treatment. 

Type of respirator 
and oxygen 

Ibuprofen group 
HFOV or IPPV, Fi02;::: 0.6 
IPPV Fi02 ;::: 0.3< 0.6 
IPPV Fi02 < 0.3 
CPAP, other additional 02 
Room air 

Indomethacin group 
HFOV or IPPV, Fi02;::: 0.6 
IPPV Fi02 ;::: 0.3 < 0.6 
IPPV Fi02 < 0.3 
CPAP, other additional 02 
Room air 

Before 

2 
5 
4 
I 
3 

4 
2 
6 
3 
0 

HFOV = High frequency oscillatory ventilation, 

% 

13.33 
33.33 
26.67 
6.67 

20.00 

26.67 
13.33 
40.00 
20.00 

After 
24-hour 

I 
2 
6 
3 
3 

0 
9 
5 
0 

% 

6.67 
13.33 
40.00 
20.00 
20.00 

6.67 

60.00 
33.33 

14 days after 
treatment 

0 

6 
3 
4 

0 
0 
6 
4 
4 

% 

7.14 
42.86 
21.43 
28.57 

42.86 
28.57 
28.57 

28 days after 
treatment 

0 
0 

4 
7 

0 
2 
3 
I 
7 

% 

8.33 
33.33 
58.33 

15.38 
23.08 

7.69 
53.85 

IPPV = Intermittent positive-pressure ventilation, CPAP = continuous positive airway pressure 

was administered within three hours after birth, it 
reduced the subsequent incidence of patent ductus 
arteriosus02). Van Overmeire B et aJ03) found 
ibuprofen to be as effective as indomethacin in closing 
the ductus arteriosus on the third day of life and they 
observed that urine production was less affected by 
ibuprofen. In the present study, the urine production 
was not less than 1 ml per kilogram per hour in either 
group and increase in serum creatinine was not statis­
tically significantly difference between both groups. 
Diuretic use was found to be more significantly dif­
ferent in the indomethacin group than the ibuprofen 
group because of the tendency of decrease in urine 
production in the indomethacin group after 48 hours 
of treatment. Necrotizing enterocolitis was found in 

the indomethacin group more than in the ibuprofen 
group. In piglets, ibuprofen did not affect intestinal 
and renal hemodynamics(8) and had no significant 
effects on gastrointestinal vascular resistance( 1 0). 
In preterm infants, ibuprofen did not significantly 
reduce mesenteric blood flow-velocity04). The other 
outcome variables such as retinopathy of prematu­
rity, intraventricular hemorrhage, bronchopulmonary 
dysplasia, sepsis and need for respiratory support were 
not significantly different between both groups. 

In summary, the presented data indicates that 
oral ibuprofen is as effective as intravenous indo­
methacin in promoting ductal closure in premature 
infants. Ibuprofen is associated with fewer renal and 
gastrointestinal side effects. 

(Received for publication on May 14, 2003) 
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