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Clinical Characteristics and Risk Factors for Ductus Arteriosus Reopening after Effective Constriction
with Indomethacin in Very Low-birth-weight Infants

Atsushi UCHIYAMA, Hidehiko NAKANISHI, Satsuki TOTSU, Kenichi MASUMOTO,
Yosuke WASHIO, Kyoko SHURI, Ken IMAI, Shuji ISHIDA,
Eri SUGITA and Satoshi KUSUDA

Division of Neonatology, Maternal and Perinatal Center, Tokyo Women's Medical University

Background: Indomethacin has been used to treat hemodynamically significant patent ductus arteriosus or
prevent severe intraventricular hemorrhage in premature infants. However, some infants show ductus arterio-
sus reopening after effective constriction by the drug. Therefore, the purpose of this study was to examine the
clinical characteristics and risk factors for ductus arteriosus reopening in infants.

Methods: We studied very low-birth-weight infants with effective constriction of patent ductus arteriosus by
indomethacin. They were classified into the reopened group if they redeveloped hemodynamically significant
patent ductus arteriosus or into the closed group if they showed complete closure.

Results: Ductus arteriosus reopening was observed in 18 (34%) of the 53 infants in the study, of whom 16
had successful clinical ductal closure after multiple courses of indomethacin. In the other 2 infants, surgical liga-
tion was performed. Multivariate logistic regression analysis revealed that incomplete closure of the ductus arte-
riosus and short gestational period were independent risk factors for developing ductus arteriosus reopening,
among gestational period, 1-minute Apgar score, prophylactic indomethacin administration, and incomplete clo-
sure of the ductus arteriosus.

Conclusions: Incomplete closure of the ductus arteriosus and short gestational period were associated with
the recurrence of a clinically significant patent ductus arteriosus.

Key Words: patent ductus arteriosus, ductus arteriosus reopening, indomethacin, very low-birth-weight infants
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172 VLBWI were admitted in our NICU
between January 2008 and December 2011

57 infants were treated with initial course
of indomethacin during the study period

4 infants were excluded

L »| 1 Noresponder
2 Congenital malformations
1 Chromosomal anomaly

53 infants were eligible

l |

18 infants showed effective constriction 35 infants showed effective constriction
but subsequently reopening of PDA and subsequently clinical closure

: Assigned to the reopened group : Assigned to the closed group

Figure Infants who were eligible for the present
study and classified into the reopened or closed
group.

Of the 57 infants who underwent indomethacin
treatment, 4 were excluded from the study accord-
ing to the exclusion criteria. Of the 53 remaining
infants, 18 (34%) indicated ductus arteriosus reopen-
ing after successful ductal constriction and were
therefore assigned to the reopened group. The other
35 infants (66%) who attained closure of the patent
ductus arteriosus were assigned to the closed group.

YR VIREE, BRI AT A, BLURYS
Ay DG SNIEEINHEH THREEERD
Teirole. MRBFRMERFERSE, FBoK, Hik
BMLESEMERE, BHRBEIRIR & 72 (IR RRNE R OB
LM CHBEZRD o7z S HICEEEE
AEOBER SRR OVWTO MBI TEEEY
B olz (Tablel).

Table 2 \C WA O £ 2 MARER O LK Z R
T PHERARIIERER L FSET, ThEh
258+21 B LU 285+203 (P<0.0001) L HEIZH
BLEEED D@ o 7z, FHMAKRE X ERER &
R T, TN EN 803248 B & UF1,045+225¢
(P=0.0008) &A&EICFHBBEH CEPo72. AFD/
HFD/LFD 0 &I &I EMHEM CHAEEZZ RO B o
72. Apgar score 1 Z3-iE O W A 13 F5 BA W AE & BHISHAE
T, ThFEN4 (2~5) BLT5 (4~7) HEERIC
H A CT’2 - 72, —JF Apgar score 5 MED
JUEIITEEM THEBEZEZ RO R o7 (Table 2).

Table 3WCTHE B O F R IMAERERN O LB Z R
3. PRIRESESEGERE, S, ML, B X OVESRE IVH
OEEIWMHEM CHARELZRD o7z, AV FX

—E127—



128

Table 1 Comparison of maternal factors between the 2 groups

Maternal factors REOD& n:(isfiroup Clof’si gg)o P P value
Use of ritodrine hydrochloride (%) 15 (83) 21 (60) 013
Use of magnesium sulfate (%) 7 (39) 11 (31) 0.59
Use of betamethasone (%) 14 (78) 24 (69) 0.54
Histological chorioamnionitis (%) 11 (66) 15 (43) 021
Premature membrane rupture (%) 7 (39) 9 (26) 0.33
Pregnancy-induced hypertension (%) 1 (6) 6 (17) 040
DM or GDM (%)* 0 (0) 13) 0.36
Fetal growth retardation (%) 3(17) 7 (20) 0.76
Mode of delivery: VD/CS T 7/11 7/28 0.15

*DM: diabetes mellitus, GDM: gestational diabetes mellitus
T VD: vaginal delivery, CS: cesarean section

Table 2 Comparison of neonatal factors at birth between the 2 groups

Reopened group

Closed group

Neonatal factors at birth (n=18) (n=35) P value
Gestational period (weeks)* 258+21 28520 <0.0001
Birth weight (g)* 803 £ 248 1,045 £ 225 0.0008
AFD/HFD/LFD# 15/2/1 27/1/7 0.21
1-minute Apgar score’ 4 (2-5) 5 @47 0.04
5-minute Apgar score 7 (5-8) 8 (6-9) 007

TThe Apgar scores are expressed as median (interquartile range) values.
*The data are expressed as mean * standard deviation values.
* AFD: appropriate for dates, HFD: heavy for dates, LFD: light for dates

Table 3 Comparison of neonatal factors after birth between the 2 groups

Reopened group

Closed group

Neonatal factors after birth n=18) (n=35) P value
Respiratory distress syndrome (%) 12 (67) 18 (51) 0.29
Air leak (%) 1(6) 13 0.63
Pulmonary hemorrhage (%) 0 () 0 () —
Severe IVH (%) 1(6) 13 0.63
Use of prophylactic indomethacin (%) 8 (44) 3(9) 0.004
Incomplete closure of the PDA (%) 8 (44) 2 (6) 0.001
Necrotizing enterocolitis (%) 1(6) 0O 0.14
Infection (%) 8 (44) 8 (23) 0.11
Late-onset circulatory collapse (%) 11 (61) 10 (29) 0.02
Periventricular leukomalacia (%) 0 (0) 1) 0.66
Retinopathy of prematurity (%)* 8 (44) 12 (34) 047
Chronic lung disease at 36 weeks (%) 13 (72) 18 (51) 0.004

*Retinopathy of prematurity is defined as an international classification stage of 3 or

higher.
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Table 4 Parameters influencing the development of hemodynamically
significant PDA after indomethacin treatment

Adjusted

95% confi-

Parameters odds ratio dence interval P value
Incomplete closure of the PDA 1247 1.95-123.46 0.007
Gestational period (weeks) 063 0.36-0.99 0046
l-minute Apgar score 0.77 051-1.13 0.187
Use of prophylactic indomethacin 245 0.33-19.87 0.376

0004) LAEEICHHEBHE TS o7,

KRIZPDA BHBOREBREFIZOWTHRE T 572
W2, HEEFENICBWTHBECAEREZRD:
TEfG A%, Apgarscore 1 0, 4 ¥ KX % ¥V FF
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BELTHWAIZIIAEL LML, Cho 2D
Bz FELo 4 0% FHES, PDA BRBORE
» BREHE LTEET VAT 4 v 7 BRGH % i
ATL7ER%E Table4 1T T, INH 4DDHHE
D) b, PDALNZELME GREKAL v X1k
1247,95% X M [195-12346], P=0.007) &4
BB % (R FEA A v X 063, 95% 15 HEX [ [0.36-
0.99], P=0.046) 2L L -G & L CRIRE I
72 (Table 4).
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