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Risk Factors of Failure of Ibuprofen Treatment in Preterm Infants with
Hemodynamically Significant Patent Ductus Arteriosus

Nam Hee Kwon, M.D., Ji Hoon Lee, M.D., Ga Won Jeon, M.D., Ph.D., and
Jong Beom Sin, M.D., Ph.D.

Department of Pediatrics, Busan Paik Hospital, Inje University College of Medicine, Busan, Korea

Purpose : In this study, the risk factors of failure of ibuprofen treatment in preterm infants with hemodynamically
significant patent ductus arteriosus (hsPDA) were investigated.
Methods : Among 403 preterm infants (<32 weeks gestation) born between January 2010 and December 2012,
125 infants treated with ibuprofen for hsPDA were retrospectively reviewed. The preterm infants were divided

into the following groups according to their response to the 1% and 2™ cycles of ibuprofen treatment: responder

groups I and II, closure of the ductus arteriosus after the 1% and 2™ cycles of ibuprofen treatment; and non-

responder groups I and 11, persistency of hsPDA after the 1st and 2nd cycles of ibuprofen treatment.
Results : One hundred twenty five infants were enrolled in the study: 74 in responder group I, 51 in non-responder
group I, 14 in responder group II, and 22 in non-responder group II. In non-responder group I, the gestational age

and birth weight were smaller, the postnatal steroid treatment was more frequent, and the duration of mechanical

ventilation and the days spent in the hospital were prolonged. In non-responder group I, the gestational age and

birth weight were smaller, the diameters of the ductus arteriosus were larger, and the inotropics use was more

frequent.

Conclusion : Failure of ibuprofen treatment of hsPDA is associated with the diameter of the ductus arteriosus

and with inotropics use. Obtaining data regarding these is expected to help in determining if early direct surgical

ligation is needed.

Key Words : Patent ductus arteriosus, Preterm infants, Ibuprofen
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WG AR 43t 2 GHF B QAT FHER ST
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7ok (Small for gestational age, SGA)+= 4
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3. SAH Y

EAEA]L SPSS 4 3 E9o] (version 21.0:SPSS Inc,
Chicago, I, USA)E o] &-sk5ieh. 7 o 3k 2pols= At
1 Student t—test, JiHEEE
At LfF% Mann—Whitney U
3, g Bt EE
A 4/\] 0}@5} T }94 W= B] well+= Fisher's exact
testS AMREFITE BA12 0 & f-o8 W4 ES B sl
chHEE 22|28 3]9E4] (multiple logistic regression
analysis) & Al&sk812m, Pgko] 0.05 WRkel A5 %

A fole Ao = Aolelsie

m
k
H

% 12579 AT 5 A A 5719 ibuprofen A 5.
5 hsPDAZF 245 083 12 59% (74/125), hsPDA7}F

A &5o] 271 A2 7F Yedd uuke T 1S 419% (51/

— SUINES O] A= vlsotol Al ibuprofen 21 = A o] 1A QIAF -

WA 57 buprofen A g & o] HfEH % om (It
S 1D, 2278 7 WA 7] 2|5 Fo| % hsPDA7} A&

o] g 47 S vtk 1D (Fig. 1. 5
A ;x}ﬂ 9.6% (37/125)°14], AAMA 2Fa A5l
ST 19 72% (B7/5D A FH A &

Rh&- 12} vlagske] Hiuk-g- 1o] Ale) o] ofgj L
E AlFo] AYTE A7 2870+ vs 2671
Z P<0.001, 24 A% 1,095+358 g vs 8531219 g,
P<0.001). 53 of32 7} M= vk [l A Wokar z1
oA FEl 272 v [elA] o Flou A
W A AFOE WA Folls A4 2fol7t glith

Ibuprofen A FE A|&3E A 7]+=

119} vl wske] k-3 I Aje) Q1gjo] ojg]n

Z2 AFo] AT 1 27 175 vs 257 117
P=0.001, &4 A% 1,031+221 g vs 768189 g, P<
0.001). HIRHG TTellA] Aet GA] S aleke] 27o] i 7]
o A AF 2 FA AT B Tl = AL E 72
BTk EM T A7 2.5170.64 mm vs 2.96+0.43 mm,

Enrolled

1st cycle of ibuprofen

n=125

‘ Responder group I ‘ Non-responder group I

n=74 n=51
i)
2nd cycle of Ligation after 1st cycle
ibuprofen of ibuprofen
n=36 [ n=15 _/‘
| Responder group II Non-responder group II N
o Surgical
C\osuref ?:er Z‘r;d cycle ngatlon;fter i:d cyle of ligation«
ot ibuproten Ibuprofen n=370
n=14 o n=22

Fig. 1. Derivation of study groups.
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P<0.001)(Table 2). o =13 (17.6%) vs 317 (60.8%), P<0.001]. Al &
22 e 9 U 2 AFOR BY Fo|L FALo 7

2. Xz Zdut ¥ HE frolstalet, AMade 717t nlsrol WuhEE Yo7
HIRES- [ A Q135 E7] A8 717ke] Aa(16.5+ QS FA AHE, 7189 B2 o) BNkl A
18.1 vs 36.8+20.3%, P<0.001) Ag7|zto] Ao =okout Alg) Ay 24 AFOE RS Folli= BA4
(657249 vs 91123, P<0.001) AE|ZO)= A F&o) zko|7F Gtk SEFR S5, HA U 28, 85 ¢

Table 1. Demographics and Obstetric Factors of Responder Goup | and Non-responder Group |

Responciergroup | Non—respoiwdergroup | Pvalue Pyalue*
(n=74) (n=51)

Gestational age (wk'®) 28"°+2"" 261" <0.001
Birth weight (g) 1,095£358 853+219 <0.001
Male, n (%) 29(39.2) 20(39.2) 1 0.588
Apgarscore at 1 min 4.2+0.1 3.9+0.1 0.106 0.503
Apgarscore at 5 min 6.8%0.1 6.410.1 0.016 0.471
Cesarean section, n (%) 49 (66.2) 39 (76.9) 0.238 0.014
Multiple birth, n (%) 18 (24.3) 15(29.4) 0.542 0.982
Antenatal steroid, n (%) 56(75.7) 36 (70.6) 0.542 0.899
Maternal PIH, n (%) 12(16.2) 8(15.7) 1 0.944
Maternal DM, n (%) 2(2.7) 0(0) 0.513 0.453
Histologic chorioamnionitis, n (%) 16 (21.6) 9(17.6) 0.654 0.692
Smalll for gestational age, n (%) 8(10.8) 4(7.8) 0.76 0.293
Initial ductalssize (mm) 2.59+0.77 2.81+0.57 0.027 0.159
Age atibuprofen administration (days) 3.7+2.8 4.0+2.0 0.115 0.632
*P value, adjusted for gestational age and birth weight
Abbreviations : PIH, pregnancy-induced hypertension; DM, Diabetes mellitus.
Table 2. Demographics and Obstetric Factors of Responder group Il and Non-responder Group Il

Responder group |l Non-responder group |l Pvalue Pyalue*

(n=14) (n=22)

Gestational age (wk'®) 27"+1" 2571 0.001
Birth weight (g) 1,031£221 768+189 <0.001
Male, n (%) 5(35.7) 7(31.8) 1.0 0.922
Apgarscore at 1 min 3.9+1.3 4.0+1.0 0.367 0.129
Apgarscore at5min 6.5%1.1 6.3£1.0 0.181 0.010
Cesarean section, n (%) 11(78.6) 16(72.7) 1.0 0.911
Multiple birth, n (%) 4(28.5) 8(36.4)) 1.0 0.471
Antenatalsteroid, n (%) 11(78.6) 13(59.1) 0.292 0.625
Maternal PIH, n (%) 2(14.3) 3(13.6) 1.0 0.893
Maternal DM, n (%) 0(0) 0(0)
Histologic chorioamnionitis, n (%) 1(7.1) 3(22.7) 0.370 0.122
Smallfor gestational age, n (%) 1(7.1) 2(9.1) 1.0 0.708
Initial ductalssize (mm) 2.51+0.64 2.960.43 <0.001 0.026
Age atibuprofen administration (days) 45122 3.8+1.8 0.179 0.333

*Pvalue, adjusted for gestational age and birth weight
Abbreviations : PIH, pregnancy-induced hypertension; DM, Diabetes mellitus.
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SoH AR Q1FFE7) A7 717ke] A9
71% vs 72.7%, P<0.001, 155357] A& 7|3+ 36.5+
21.84 vs 46.9718.2%, P<0.001), Adl <152 =4
O & HAT Fo| & FAX O Z {233l th(Table 4).

— BUWHEZ 0| Y= vl otol A ibuprofen 2|2 Uuhe] 1A —

3. CHHZF 2X|AE| 3|HEM

thiek 2228 3754 A vk 19] 5949
FIAFR E AH 2o E Fol o} A7) 7Fo| Tk AH
o= Fo3: 95% confidence interval (CI): 1.238—8.221,
P=0.016, A4717}+: 95% CI: 1.014-1.057, P=0.001]
(Table 5). HINHE [19] AR I =E TH
MET At GA] T ee] 2743} Ao = Qe %

Al Abol T FH ] 27 95% CI: 1.037-70.556,

Table 3. Factors Associated with Patent Ductus Arteriosus of Responder Group | and Non-responder Group |

Responder group |

Non-responder group |

(n=74) (n=51) Pvalue Pvalue*

RDS, N (%) 74(100) 51(100) 1 1

IVH (=gradelll), n (%) 10(13.5) 11(21.6 0.33 0.756
Sepsis, n (%) 13(17.6) 13(25.5) 0.37 0.851
NEC (>grade ll), n (%) 3(4.1) 1(2) 0.645 0.161
Duration of parenteral nutrition (days) 17.7£1.5 26.2%1.5 <0.001 0.266
ROP, n (%) 4(5.4) 10(19.4) 0.02 0.126
Inotropics use, n (%) 18 (24.3) 23 (45.1) 0.02 0.498
BPD (=moderate), n (%) 5(6.8) 11(21.6) 0.027 0.123
Duration of mechanical ventilation (days) 16.5£18.1 36.8+20.3 <0.001 0.002
Postnatal steroid treatment, n (%) 13(17.6) 31(60.8) <0.001 <0.001
Hospital stay (days) 6524 91423 <0.001 <0.001
Death, n (%) 5(6.8) 1(2.0) 0.339 0.022

*P value, adjusted for gestational age and birth weight

Abbreviations : RDS, respiratory distress syndrome; IVH, infraventricular hemorrhage; NEC, Necrotizing enferocolitis; ROP,

retinopathy of prematurity; BPD bronchopulmonary dysplasia.

Table 4. Factors Associated with Patent Ductus Arteriosus of Responder Group Il and Non-responder Group |l

Respo?r:j:e]rﬁroup I Non—resp(gzgze)rgroup Il Pvalue Pyalue*

RDS, n (%) 4(100) 22 (100)

IVH (= gradelll), n (%) 2(14.3) 4(18.2) 1.0 0.282
Sepsis, n (%) 2(14.3) 4(18.2) 1.0 0.353
NEC (=stagell), n (%) 0(0) 0(0)

Duration of parenteral nutrition (days) 23.0£13.0 25.5¢£8.7 0.048 0.616
ROP, n (%) 1(7.1) 5(22.7) 0.370 0.353
Inotropics use, n (%) 1(7.1) 16(72.7) <0.001 0.033
BPD (2moderate), n (%) 1(7.1) 7(31.8) 0.115 0.315
Duration of mechanical ventilaton (days) 36.5+21.8 46.9+18.2 <0.001 0.046
Postnatal steroid treatment, n (%) 6(42.9) 14 (63.6) 0.307 0.955
Hospital stay (days) 91£26 98425 0.007 0.561
Death,n (%) 0(0) 1(4.5) 1.0 0.714

*P value, adjusted for gestational age and birth weight

Abbreviations : RDS, respiratory distress syndrome; IVH, intraventricular hemorrhage; NEC, Necrotizing enterocolitis; ROP,

retinopathy of prematurity; BPD, bronchopulmonary dysplasia.
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P=0.045, 5 AF&: 95% CI: 3.834—-463.506, P=
0.002](Table 6).

2

i

B Ao A= hsPDA R ibuprofen X 85 -2 A e
A7 325 Wkl wjgrolo A ibuprofen 3 WAl 2 F
WA 7] A & k5o W3-8l 3 hsPDA7F A4

o
£ 29 9498 54 0 A%E vlwstel hsPDAS oFE

A5 252 13 e sl drobrokeh vk I &
AAFo] A A Aol ofglom 729% (37/51)°04 &
Wgk Az o] MREelal, BT 1 9hE-< 114
lal] EA AlFo] 2 Al A=o] o1 M ibuprofen F
WA 7] A5 Fol = hsPDAZ A &5o] B5F S 2
2 e dokeh AlE 97 325 vk Fud NES
o] Q3= wlsrotell A ibuprofen A el WH-5F $HAR9) ok

Aol A Al o] T ﬂa]ﬁ(\
277 (P<0.00D), &4 AFol AUTHE AT 730 g vs
840 g, P=0.005).°

Van Overmeire 5] Aol 2Jatd A 21 245

A 397 Afe]o] v|%otelA] Fgo] Qli=

4
i
=
(i
o]

Table 5. Risk Factors for Non-responder Group |

2 ibuprofen 3 WAl 771 X5 - 70%°14, Su 59 A
T-oll &J8HH 84%l A FHko] FfE STt & Aol A
= ibuprofen 3 WA 7] A5 %, oo 7 A5e] nlg| vt
£ 59%°NA FHigto] HHfE ol om of= ko] = ATg)
v e o) A dgo) 27712 F 2 o}g]a(Van Over-
mieire 52 AT 297+2" SuF9] AT 287 +27F),

4 ATl 996+331 g0 7 T A7 W]l (Van Over-
mieire 59 917 1,230%£390 g, Su 59 17+ 1,133=*

200 g) 7 7ol vl s Hf&o] vk Zlow Yzt

v 43k Tl e g o] 9441 nitric oxide$} prosta-

glandin E1°] thh 017 =s & whd Sudh 53} 3

12
e fo
1o

o1l ) F7h ARt Ao} Ul ek AlX
o) Arkas, AEDA} 2 Qolux) o} F A &
a4 Flet 347} QoA ghol AN 7h5 ] glek”
18 B o Lo] 5 ok & x| Fof W8-S Bt} Twllo)

iy
>~

| 93 A1 Qe $holis 254 AAIF S0t
A A 2575 24 A% 625 g0 7 AF 49 hsPDA
2 3 WA F719] ibuprofen A8 F AESFHZ T

HHE Flstgont A5 17d HEF, APl LA

Oddsratio 95% confidence interval Pvalue
Gestational age (wk'®) 0.972 0.923-1.023 0.028
Birth weight (g) 1.001 0.998-1.003 0.683
Duration of mechanical ventilation (days) 1.001 0.964-1.041 0.940
Postnatal steroid treatment, n (%) 3.190 1.238-8.221 0.016
Hospital stay (days) 1.036 1.014-1.057 0.001
Table é. Risk Factors for Non-responder Group |l

Oddsratio 95% confidence interval Pvalve
Gestational age (wk™) 0.966 0.811-1.152 0.700
Birth weight (g) 1.002 0.993-1.011 0.699
Duration of mechanical ventilation (days) 1.063 0.977-1.156 0.159
Initial ductal size (mm) 8.244 1.037-70.556 0.045
Inotropics use, n (%) 42.153 3.834-463.506 0.002
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(56/149), P<0.001].°
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