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Comparison of oral ibuprofen and indomethacin therapy
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Abstract:  Objective Intravenous indomethacin is the conventional treatment for patent ductus arteriosus (PDA) in
preterm infants; however its use is associated with various side effects such as oliguria, gastrointestinal bleeding and
reduction of cerebral perfusion. Intravenous ibuprofen has recently been used to treat PDA in preterm infants without
reducing cerebral blood flow or affecting intestinal or renal hemodynamics. Intravenous forms of indomethacin and ibuprofen
are not available in Iran. This study aimed to examine and compare the efficacy and safety of oral ibuprofen and oral
indomethacin for the treatment of PDA in preterm infants. Methods  Thirty-six infants ( gestational age less than 34
weeks) who had echocardiographically confirmed PDA were enrolled in this study. The patients were randomly administered
with three oral doses of either indomethacin (0.2 mg/kg, at an interval of 24 hrs) or ibuprofen (a first dose of 10 mg/kg,
followed at an interval of 24 hrs by two doses of 5 mg/kg each) (n =18 each group). The rate of ductal closure, side
effects, complications, and the infants’ clinical course were recorded. Results The ductus was closed in all of 18 patients
(100% ) in the ibuprofen group and in 15 (83.3% ) patients in the indomethacin group (P >0.05). There were no
significant differences in the levels of serum blood urea nitrogen and creatinine between the two groups before and after
treatment. Necrotizing enterocolitis ( NEC) occurred in 3 patients in the indomethacin group and none in the ibuprofen
group (P <0.05). The survival rate at 1 month after treatment was 94% (17/18) in both groups. One infant in the
ibuprofen group died from sepsis and one in the indomethacin group died as a result of NEC. Conclusions Oral ibuprofen
is as effective as oral indomethacin for the treatment of PDA in preterm infants. Oral ibuprofen therapy is associated with a
lower incidence of NEC. [ Chin J Contemp Pediatr, 2007, 9 (5) :399 —403 |
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Patent ductus arteriosus (PDA) is a common prob-
lem in the preterm infants especially in those with re-
spiratory distress syndrome ( RDS). Delayed ductal
closure is inversely related to gestational age at birth,
with incidence varying from 20% in preterm infants
greater than 32 weeks gestation up to 60% in those less
than 28 weeks gestation''’. Substantial left to right
shunting through the ductus may increase the risk of in-
traventricular hemorrhage (IVH) , necrotizing enterocol-
itis (NEC) , bronchopulmonary dysplasia and death '.
Intravenous indomethacin is the conventional pharma-
cologic treatment for promoting closure of a patent duc-

). However, the concern remains regarding the

tus
safety of indomethacin which affects renal, gastrointes-
tinal and cerebral perfusion and might lead to compli-
cations such as transient or permanent renal dysfunc-
tion, NEC, gastrointestinal hemorrhage and reduced

31 Tt was reported

cerebral intracellular oxygenation
that intravenous ibuprofen may close the ductus in ani-
mals without affecting basal cerebral blood flow and in-
testinal or renal hemodynamics during positive pressure
ventilation and had different effects on regional circula-
tion from indomethacin'®®'. Some early clinical studies
suggest that ibuprofen is efficient at closing the duct
and has less renal and cerebral side effects ">*°'. In
Iran the intravenous forms of these drugs are not availa-
ble and oral indomethacin is being conventionally used
for medical treatment of PDA. If oral indomethacin and
ibuprofen could be shown to be as efficacious and safe
as the intravenous form, then the oral form would af-
ford several important advantages: 1) oral ibuprofen
and indomethacin is available in developing countries ;
2) oral administration is extremely simple; 3) the oral
form of these drugs is less expensive than the intrave-
nous one. This study examined and compared the effi-
cacy and safety of oral ibuprofen and indomethacin for
the treatment of PDA in preterm infants by a prospec-

tive study.

Methods

Patients

A total of 36 preterm infants who were admitted at
the neonatal intensive care unit of the Mofid Hospital ,
Tehran, Iran, between June 2003 and June 2004 were
recruited prospectively. The study was approved by the
medical ethics committee of the hospital and the written
parental consents were also obtained. The 36 preterm
infants met the following criteria; 1) gestational age
<34 weeks, age <14 days; 2) platelet count =

100 000/pwL, serum creatinin concentration < 1. 6

mg/dL, absence of clinical manifestations of abnormal
clotting function, absence of 34 grade IVH according
to the classification reported by Papile'*’; 3) color
of

PDA. The exclusion ecriteria included major congenital

Doppler echocardiographic evidence significant
anomalies, hydrops fetalis, urine output below 1 mL/kg
of body weight per hour during the preceding 12 hours,
bleeding tendency as revealed by hematuria, blood in
the endotracheal aspirate, gastric aspirate, or stools,
and oozing from puncture sites, and hyperbilirubinemia
necessitating exchange transfusion '’
Study design

The enrolled patients were randomly received either
oral ibuprofen (n = 18) or oral indomethacin (n =
18). The patients from the ibuprofen group received
oral ibuprofen suspension ( Hakim. Co. ,Iran) at a first
dose of 10 mg /kg, followed at an interval of 24 hours
by two doses of 5 mg /kg each >/, The patients from
the indomethacin group received three doses of oral in-
domethacin at an interval of 24 hours ( Loghman. Co. ,
Iran, 0.2 mg/kg) ' .

strated a significant PDA after 24 hours of administra-

If echocardiography demon-

tion of the third dose of each drug, the second course
of treatment with the same treatment program as first
course initiated. If the second treatment course failed
to close the ductus, the third treatment course started.
Echocardiography

The color Doppler echocardiography ( Sono 1000,
Hewlett-Packard, Andover, Mass, USA) with 5.0 and
7.5 MHZ transducers was performed in all infants be-
fore drug administration and 24 hours after the third
dose of the drug by a pediatric cardiologist who was
blinded to the infants’ treatment program. The internal
ductal diameter, the maximal shunt velocity, left- atri-
um-to aortic-root ratio, and the degree of shunting were
recorded. A definite diagnosis of PDA was made by
echocardiography : left to right shunt with ductal size
greater than 1.5 mm and the left- atrial-to aortic-root
ratio > 1. 6 or sever diastolic backflow in the pulmonary
trunk and in the aorta ',
Side effects and complications monitoring

Serum creatinin and blood urea nitrogen ( BUN)
were measured before and 24, 48 and 72 hours after
initiation of ibuprofen or indomethacin treatment. Urine
was collected in adhesive urine bags and oliguria was
defined as urine output <1 mlL/kg hourly during a 24-
hour collection period. NEC was diagnosed by a find-
ing of pneumatosis intestinalis, hepatobiliary gas or
free intraperitoneal air on radiography "'"'. A tendency
to bleed was defined according to the exclusion criteria

used in the study. Cranial ultrasound scans were per-
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formed for the assessment of IVH ( grades 1 to 4) be- tion. The significance of comparisons between mean
fore drug administration and 24 hours after the third values was evaluated by student’s ¢ test. Frequencies
dose of drug. in various groups were compared by chi-square test.

Concomitant treatment
Fluid intake began at 70 to 80 ml/kg daily and in- Results
creased by 10 to 20 mL/kg daily to a maximum of 150
mlL/kg daily, adjusted according to body weight. Hy- Population characteristics

potension was treated with fluid replacement. Dopa- The mean gestational age and birth weight of the ibu-
mine was used in the cases who the fluid treatment profen and the indomethacin groups were 31.5 + 1.4
failed. Furosemide was not used during the first week (29-34) weeks, 1 658.3 +386.6 (1100-2 400) ¢
of life. and 30.9 £2.0 (29-34) weeks, 1522.1 +357.7
Statistical analysis (900-2100) g, respectively (P >0.05). There were

Data were stored in a computer database and ana- no significant differences between the two groups in

lyzed by SPSS software version 11.5 ( SPSS, Chica- baseline clinical characteristics (Table 1).

go). Values are expressed as mean = standard devia-

Table 1 Baseline clinical characteristics of the infants

G Birth weight (g) Gestational age (week) IVH (number of case)
rou — _
P (xxs) (xxs) No IVH Grade 1 Grade 2 Grade 3
Ind haci
néomethacin 1522.1+357.7 30.9£2.0 9 3 6 0
(n=18)
Ibuprof
Hproen 1658.3 +386.6 31.5+1.4 8 7 3 0

(n=18)

PDA was diagnosed on the 3.5 £0.5 days of life in group died from sepsis and one infant in the indometha-
the ibuprofen group and on the 3.1 £0. 6 days of life cin group died as a result of NEC. There were no sta-
in the indomethacin group (P =0.88). tistically significant relationship between the outcomes
Therapeutic effects and outcome and the characteristics of PDA including the size and

The ductus was closed in all of 18 patients (100% ) shunt speed of the PDA.

in the ibuprofen group and in 15 (83.3% ) patients in
Table 2 Maximal serum BUN and creatinin values

the indomethacin group (P =0.07). There was no sig- -
(n=18, x s, mg/dL)

nificant difference in the efficiency between the two

. . . G BUN Creatini
treatments. One patient in the ibuprofen group and 3 roup B
. . . . . Indomethacin 30.72 £17.61 1.02 +0.38
patients in the indomethacin group required second Thuprofen 2588 +14. 88 0.85+0.33
course of treatment. One patient in the ibuprofen group
and 3 patients in the indomethacin group required third The clinical outcomes of the infants are shown in Ta-
course of treatment. There were no significant differ- ble 3. There were no significant differences in the inci-
ences in serum creatinin and BUN values between the dence of IVH between the two groups. The incidence
ibuprofen and the indomethacin groups ( Table 2 ). of NEC was significantly lower in the ibuprofen group
The survival rate 1 month after treatment was 94% (P=0.03).
(17/18) in both groups. One infant in the ibuprofen
Table 3 Outcome of the two group patients (number of case)
Progress of IVH during treatment
Group Death within 15 days NEC
from grade O to grade 1 from grade 1 to grade 2 from grade 2 to grade 3
Indomethacin
1 3 4 3 0
(n=18)
Tbuprofen | 0 3 2 0

(n=18)
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Discussion

PDA is a challenging problem to neonatologists and
cardiologists. Intravenous indomethacin is the conven-

tional pharmacologic treatment for promoting closure of

(31

a patent ductus arteriosus in premature infants In-

travenous ibuprofen has been shown to be as effective

(361 If treatment with

as indomethacin in PDA closure
oral form of indomethacin and ibuprofen is both effec-
tive and safe, then it would have the advantages of
more widespread availability, simpler administration
and decreased cost. This study showed both oral ibu-
profen and oral indomethacin are effective and safe in
PDA closure.

Vasodilator prostaglandins ( PGS ), PGE2 and
PGI2, play a significant role in maintaining ductus pa-

[12]

tency during fetal and neonatal lives -~ ~'. However pos-

sible side effects may occur during indomethacin thera-
py, including renal dysfunction, decreased platelet ag-

gregation, increased risk of NEC, gastric perforation,

[4,5]

and gastrointestinal hemorrhage Some studies

suggest that intravenous ibuprofen is efficient at closing

the duct and has less cerebral and renal side effects in

314 and its prophylactic use within the first

few hours after birth has been advocated recently "',

neonates

Because of unavailability of intravenous indomethacin
and ibuprofen in Iran, oral indomethacin was used for
closure of PDA in our center. This study examined and
compared the efficacy and side effects of oral prepara-
tions of the two prostaglandin synthetase inhibitors,
ibuprofen and indomethacin.

On the basis of the findings from this study, it ap-
pears that oral ibuprofen is as effective as oral indom-
ethacin in promoting ductal closure in preterm infants.
The rate of ductal closure in the oral indomethacin
group was similar to that in the patients receiving intra-

170 while the rate of ductal clo-

venous indomethacin
sure (100% ) in the oral ibuprofen group was higher
than that reported by Van Overmiere in 2000 (70% ) "’
and in 1997 (75% ) ', where ibuprofen was admin-
istered intravenously. It was thought that relatively low-
er gestational age and postnatal age of patients in the
Van Overmiere's studies resulted in the relatively lower

rate of ductal closure. The results from this study were

similar to those from Heyman's report ''®' in which the
closure rate was 95.5% by oral administration of ibu-

“lin which the closure

profen and from Aly’s report |
rate was 83% by oral administration of ibuprofen.
Many previous studies have shown that the infants trea-
ted with intravenous ibuprofen had higher creatinin
clearance -urine volume and lower serum creatinin and
BUN values than the infants treaded with intravenous

) . 3,10
indomethacin "’

, but this study found that there
were no significant differences in creatinin and BUN
values between the indomethacin and the ibuprofen
groups, which was similar to the findings reported by
Aly ') In this study oliguria was not observed in any
of the patients. NEC was developed in significantly
higher proportion of the infants who received indom-
ethacin than of those who received ibuprofen. This was
similar to the findings reported by Van Overmeire .
In an experimental model of bowel ischemia in rats,
the rats treated with ibuprofen had a significantly lower
incidence of intestinal necrosis and it was suggested
that ibuprofen may have a cytoprotective role in animals

200 Some experimental evi-

at risk for bowel ischemia
dence suggests that there may be mechanisms unrelated
to the inhibition of prostaglandins that partly explain
the differences in the effects of indomethacin and ibu-
profen on regional circulations "'

It was concluded that oral ibuprofen therapy is as ef-
ficacious as oral indomethacin for treatment of PDA in
preterm infants. Oral ibuprofen therapy was associated
with a significantly lower incidence of NEC. As the
outcome of patients who received oral preparations was
comparable with that of patients who received intrave-
nous preparations, it may be an alternative to oral
preparations in the areas where the intravenous form is
not available or affordable. However because of the
small sample size in this study, a sufficiently large
multicenter trial is needed to evaluate the efficacy and

safety of oral ibuprofen and indomethacin in preterm

infants with PDA.
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