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The pharmacological treatment of patent ductus arteriosus in premature infants with
respiratory distress syndrome: oral ibuprofen vs. indomethacin

Soo Jin Lee, M.D., Ji Young Kim, M.D., Eun Ae Park, M.D. and Sejung Sohn, M.D.

Department of Pediatrics, Ewha Womans University, School of Medicine, Seoul, Korea

Purpose : Indomethacin is widely used for the prophylaxis and treatment of patent ductus arteriosus (PDA); however, it is

associated with side effects such as renal failure,

intraventricular hemorrhage, and gastrointestinal bleeding.

Intravenous

ibuprofen has been shown to be as effective as indomethacin in prompting PDA closure. If treatment with oral ibuprofen is
as effective as indomethacin, it would have the advantages of greater availability, simpler administration, and lower cost. We
conducted this study to compare the efficacy and side effects of indomethacin with those of oral ibuprofen, vis-O-vis on the

pharmacological closure of PDA.

Methods : As a randomized double-blind study, 34 preterm infants with respiratory distress syndrome and hemodynamically
significant PDA were treated with either intravenous indomethacin or oral ibuprofen. Echocardiography was performed by one
cardiologist who was blind to the treatment that any given infant received. The rate of ductal closure, the need for additional
drug treatment or surgical ligation, clinical outcome, and the side effects of drug treatment were compared.

Results : Ductal closure occurred in 16 of 18 patients (88.9%) from the indomethacin group and in 14 of 16 patients
(87.5%) from the ibuprofen group (P>0.05). Three patients in the indomethacin group and four in the ibuprofen group required
a second drug treatment (P>0.05). Three patients (i.e., one patient in the indomethacin group and two in the ibuprofen
group) underwent surgical ligation (P>0.05). Between the two groups, there was no significant difference vis--vis in side

effects or clinical outcome.

Conclusion : Compared to indomethacin, oral ibuprofen has the advantages of simpler administration and lower cost, while
being as effective; in addition, there are no differences between the two drug treatments with regards to side effects or
clinical outcomes. Therefore, the widespread use of oral ibuprofen should be considered in treating PDA in preterm infants.
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MAP : Mean airway pressure

R : Ventilator settings of rate

IT : Inspiratory time

PIP : Peak inspiratory pressure

PEEP : Positive end—expiratory pressure
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Table 1. Clinical Characteristics of Study Groups

= AR T HAY £8o] AE ANNAY otste Shoke=
indomethacin4] 29 (11.1%), ibuprofen=-ol*] 39 (18.8%)°.
2 fFog o)zt ISk k= AR+ 30Y ojdjel ApdEt ot
+ indomethacinoll A 2§ (11.1%) 2.2 34| Foli= indo—
methacin AHg F FHA2 HAH =)o HAEII} HLA S
ol = APdetitt. FHA| ol indomethacin AFS- $ 2%
FH o] Tl A ibuprofen®® WA AR O X5 A
Z Q8 =3 A5E ¥ F AFFE APYStith buprofent
ol Al At Shob= Glgith HAMI ¢S indomethaciny ¥
ibuprofeniolA ZFzF 19 (6%) H“gsuofﬂ HEFL indome—
thacint*2 3% (16.7%), ibuprofeni< 34 (18.8%)A] A&
o} ek 3 G sk ZJ_E]E A7+ indomethacin

Table 2. Efficacy of Indomethacin and Oral Ibuprofen Treat-
ment

Indomethacin Ibuprofen

group (n=18) group (n=16) Fvalue

Primary closure rate” 16/18 (88.9%) 14/16 (87.5%)  0.90
Secondary closure ratet  2/4 ( 50%) 1/3 (33.3%) 0.25
Ductal ligation rate 2/18 (11.1%) 1/16 ( 6.3%) 0.63

Data expressed as number (%)

“Ductal closure rate after administration of the first assigned
drug

"Ductal closure rate in patients whose PDA reopened or failed
to close after the first drug administration and were given a
second drug

Characteristics Indomethacin group (1=18) Ibuprofen group (=16) P-value
Birth weight (kg) 1.2940.36 1.4820.56 0.25
Gestational age (weeks) 29.4%2.6 30.213.0 0.41

<26 3 2

2728 3 4

29-30 5 3

31-32 6 4

3336 1 3
Antenatal steroid, n (%) 5 (27.8) 6 (37.5 0.56
Surfactant treatment, n (%) 18 (100) 12 ( 75 0.12
Mean airway pressure (cmH:0)" 7944 5.2%41.0 0.61
Inspired Oy, FiO2 (%)° 66.8123.0 54.3%27.6 0.17
IVH, n (%) 0.97

Grade 1 12 (66.7) 10 (62.5)

Grade 2 3 (16.7) 3 (18.8)
Ductal diameter at diagnosis (mm) 2.270.8 2541 0.29
LA/Ao ratio at diagnosis 1.530.3 1.620.3 0.73
Age at start of treatment (days) 3.94.8 39414 0.95

Data expressed as number (%) or mean®SD
“Values are for the day on which treatment began

Abbreviations : IVH, intraventricular hemorrhage; LA/Ao ration, left atrium/aortic root ratio
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PDA (n=34)
Indomethacin Ibuprofen
(n=18) {n=16)

Response Non-Response Non-Response Response
(n=16) (n=2) (n=2) (n=14)

Reopen
(n=1)

Reopen
(n=2)

Indomethacin
(n=2)

Indomethacin
(n=2)

Ibuprofen

Ibuprofen
(n=1)

Response
(n=1)

(n=2)

Non-Response
(n=2)

Non-Response
(n=2)

Response
(n=2)

[ Surgery ][ Observation ] [ Surgery ]
(n=2) (n=1) (n=1)

Fig. 1. Flow chart of treatment in study groups.

Table 3. Side Effects of Indomethacin and Oral Ibuprofen Table 5. Changes in Serum Creatinine Concentration after
Treatment Drug Administration
Indomethacin  Ibuprofen P- . . Serum Creatinine (mg/dL)
group (n=18) group (=16) value Time elapsed after drug
administration (hour) Indomethacin  Ibuprofen Pvalue
IVH aggravation, n (%) 2 (11.D 3 (188 0.39 group (n=18) group n=16)
Death (<%0 days), n (%) 2 (LD 0C 0 08 Before treatment 089018 0957024 047
NEC, n (%) 1 (56 1 (6.3 0.93
' 24 0.9240.15 0.9620.22 0.49
Sepsis, n (%) 3 (16.7) 3 (18.8) 0.88 18 0.9940.18 0.9940.92 0.97
. . . . . . .
Full enteral feeding (days) 39.319.5 33.1424.3 0.54 79 10440.23 0.9840.95 0.49
Abbreviations : IVH, intraventricular hemorrhage; NEC, ne- 96 1.1040.27 0.93%0.25 0.05
crotizing enterocolitis
Data expressed as number (%) or mean®SD Data expressed as mean=SD
P values are calculated by student t—test
Table 4. Changes in Urine Output after Drug Administration 1.1020.27 mg/dLell vl8) w7 JeEhtom EAR o7 AAA &
Urine Output (mL/kg/hr) oehs BETH(P=0.05) (Table 5).
Time elapsed after drug P—val
administration (hour) Indomethacin  Ibuprofen “value
group W=18) group (=16) I 2
24 3.841.6 3.411.0 0.37
g 301 36 08 Bun AEZE AFAAE viZelld Esh A J1400)
-0-0. -J L g FANCIESS -1 vl =7} Z7)sle 7|70 F mukel A9 oF
9% 38409 3840 076 T FS7tstel Ael 71zte] 285 v

=
E 3 Y. M AEse 4L thersl
& T35, oJAtsekA AR, 3 dH otg o
FEOE Urhd = Utk vsotelA s ETS 1Y
571 AHE 7130 91 A NAAH o1FEF, HAW =8, Ark
Z 59 e s Az,
globr] B3t AfEL fAel %t
ey O]'U1 71 % prostaglandin E; (PGE27} 7Fg Z Q3}t).
wato] Haes FUEe] PGELl gt o] ghaste &
Ak F9Y SR wHe] AAE] @A v =48 $F
5 i

M 3 5 A el Rl7] Alzstel watel A9 o

Data expressed as mean®SD
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Indomethacin group (n=18)

Serum Creatinine (mg/dL)
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Fig. 2. Changes in serum creatinine concentration in the indomethacin group and the ibuprofen group after
drug administration. Values are expressed as mean2SD. O=Start of treatment. There was no significant
difference between the two groups (P value; time 0.48 group*time 0.15, calculated by repeated measure

ANOVA).
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