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ABSTRACT

Purpose: Patent ductus arteriosus (PDA) is associated with increased mortality and
morbidities such as intraventricular hemorrhage, necrotizing enterocolitis, bronch-
opulmonary dysplasia, and neurodevelopmental impairment. The objective of this
study was to evaluate mortality and morbidities according to the time of PDA closure.
Methods: For this study, 117 preterm infants with gestational age (GA) of <30 weeks
who had PDA were enrolled and allocated to two groups according to the time of PDA
closure as follows: early closed group (n=40, PDA closure in <14 days after birth) and
delayed closed group (n=77, PDA closure in >14 days after birth).

Results: GA was higher in the early closed group than in the delayed closed group
(27.2+1.6 weeks vs. 26.3+1.7 weeks, P=0.005). Other demographic factors, such as
birth weight, Apgar score, and maternal status were not significantly different between
the two groups. The incidence rates of surfactant redosing, retinopathy of prematurity
(stage =II), necrotizing enterocolitis (stage >II), moderate to severe bronchopulmo-
nary dysplasia, and mortality were similar between the two groups. The total durations
of mechanical ventilation, invasive ventilation, and hospital stay were longer in the
delayed closed group than in the early closed group. However, these became similar
after adjustment for GA. The incidence rate of intraventricular hemorrhage (grade
>I1I) was significantly higher in the early closed group than in the delayed closed
group after adjustment for GA (25.0% vs. 13.0%, adjusted Pfor GA=0.021).
Conclusion: In this study, delayed PDA closure was safe, as it did not increase
mortality and morbidity rates.

Key Words: Ductus arteriosus, patent; Infant, premature; Retinopathy of prematurity;
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Figure 1. Patient flowchart. Abbreviations: GA, gestational age; PDA, Patent ductus

arteriosus; HS, hemodynamically significant.
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18[23.4%), P=0.915) &+ x| & F |2 ¥ A= 27| o oA B
SE2 (20 [50.0%] vs. 20 [26.0%], P=0.009), &= |57} HQ3st
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(Table 1),

Table 1. Demographic Factors

Early closed Delayed closed

Variable group (n=40)  group/(n=77) P-value
Gestational age (wk) 27.2+1.6 26.3+1.7 0.005
Birth weight (g) 972.4+264.1 945.2+294.5 0.613
Male sex 21 (52.5) 43 (55.8) 0.730
Apgar score at 1 min 4.5+1.4 4.5+1.4 0.874
Apgar score at 5 min 7.0+0.8 6.8+1.1 0.259
PIH 2(5.0) 8(10.4) 0.323
GDM 1(2.5) 4(5.2) 0.494
Antenatal steroids therapy 36 (90.0) 72(93.5) 0.500
Chorioamnionitis 20 (52.6) 39(57.4) 0.639
Pre-closure pulmonary 11(27.5) 22 (28.6) 0.903
hemorrhage
Pre-closure hypotension 15(37.5) 29 (37.7) 0.986
Pre-closure IVH 3(7.5) 7(9.1) 0.770
Pre-closure NEC 1(2.5) 3(3.9) 0.693
Spontaneous closure 9(22.5) 18 (23.4) 0.915
Medical closure 20 (50.0) 20 (26.0) 0.009
Surgical closure 11(27.5) 39(50.6) 0.016

Values are expressed as meantstandard deviation or number (%).
Abbreviations: PIH, pregnancy induced hypertension; GDM, gesta-
tional diabetes mellitus; IVH, intraventricular hemorrhage; NEC,
necrotizing enterocolitis.
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Variable Early closed group (n=40) Delayed closed group (n=77) P-value P-value*
RDS 40 (100.0) 77 (100.0) ] :
Surfactant re-dosing 4(10.3) 10(13.3) 0.635 0.842
IVH (>grade III) 10 (25.0) 10 (13.0) 0.102 0.021
Post-closure IVH 7(17.5) 3(3.9) 0.013 0.011
ROP (>stage IT) 11(32.4) 34 (44.7) 0.222 0.453
BPD (moderate to severe) 5(15.2) 19(26.8) 0.191 0.384
Mortality 5(12.5) 7(9.1) 0.564 0.384
NEC (>stage IT) 4(10.0) 7(9.1) 0.873 0.796
Post-closure NEC 3(7.5) 4(5.2) 0.618 0.677
Total duration of mechanical ventilation (d) 22.2+19.7 37.1+36.1 0.004 0.247
Duration of invasive ventilation (d) 17.3+17.9 29.9429.1 0.004 0.218
Hospital stay (d) 75.7+37.7 99.5+39.9 0.002 0.056

Values are expressed as number (%) or mean+standard deviation.
*Adjusted for gestational age.

Abbreviations: RDS, respiratory distress syndrome; IVH, intraventricular hemorrhage; ROP, retinopathy of prematurity; BPD, bronchopulmonary

dysplasia; NEC, necrotizing enterocolitis.
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Table 3. Outcomes Stratified by Gestational Age

Early closed Delayed closed

Variable group (n=40) group (n=77) P-value

RDS 40 (100.0) 77 (100.0) -
GA 24-26 wk 12 (100.0) 42 (100.0) -
GA 27-29 wk 28 (100.0) 35(100.0)

Surfactant re-dosing 4(10.3) 10(13.3) 0.635
GA 24-26 wk 1(8.3) 4(9.5) 0.900
GA 27-29 wk 3(11.1) 6(18.2) 0.445

IVH (>grade III) 10 (25.0) 10 (13.0) 0.102
GA 24-26 wk 4(33.3) 10 (23.8) 0.507
GA 27-29 wk 6(21.4) 0 0.004

ROP (zstage II) 11(32.4) 34(44.7) 0.222
GA 24-26 wk 6 (54.5) 25 (61.0) 0.700
GA 27-29 wk 5(21.7) 9(25.7) 0.729

NEC (=stage IT) 4(10.0) 7(9.1) 0.873
GA 24-26 wk 0 6(14.3) 0.165
GA 27-29 wk 4(14.3) 1(2.9) 0.095

BPD (moderate to severe) 5(15.2) 19(26.8) 0.191
GA 24-26 wk 5(45.5) 14 (38.9) 0.698
GA 27-29 wk 0 5(14.3) 0.063

Total duration of mecha- 22.2+19.7 37.1+36.1 0.004

nical ventilation (d)
GA 24-26 wk 37.2+25.4 51.1+36.3 0.143
GA 27-29 wk 15.8+12.3 20.3+28.1 0.425
Duration of invasive ven- 17.3+17.9 29.94+29.1 0.004
tilation (d)
GA 24-26 wk 28.4+25.9 41.7+£26.8 0.136
GA 27-29 wk 12.5+10.4 15.7£25.5 0.530

Hospital stay (d) 75.7+£37.7 99.5+39.9 0.002
GA 24-26 wk 105.8+37.3 113.7+44.4 0.546
GA 27-29 wk 62.8+30.2 82.5+25.2 0.008

Mortality 5(12.5) 7(9.1) 0.564
GA 24-26 wk 1(8.3) 7(16.7) 0.474
GA 27-29 wk 4(14.3) 0 0.021

Values are expressed as number (%) or mean+standard deviation.
Abbreviations: RDS, respiratory distress syndrome; GA, gestational age;
IVH, intraventricular hemorrhage; ROP, retinopathy of prematurity;
NEC, necrotizing enterocolitis; BPD, bronchopulmonary dysplasia.
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