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Neonatal Outcomes of Premature Infants Who Were Delivered from Mother
with Hypertensive Disorders of Pregnancy and Effects of Antihypertensive
Drugs and MgSO,

Bong Sul Suh, M.D., Keun Hyeok Ko, M.D., Ji Seok Bang, M.D., Yeon Joung Oh, M.D., Yong Ju
Lee, M.D., Jung Won Lee, M.D., Ph.D., Kon Hee Lee, M.D., Ph.D., and Tae-Jung Sung, M.D., Ph.D.

Department of Pediatrics, Hallym University Medical Center, Kangnam Sacred Heart, Seoul, Korea

Purpose: Hypertensive disorders of pregnancy increase morbidity and mortality of fetus and neonates.
Recently some studies revealed that antihypertensive agents affected the neonatal outcomes. The aim of
this study was to investigate the prognosis of preterm infants delivered from the mothers with hypertensive
disorders who were treated with antihypertensive agents and magnesium sulfate.

Methods: This retrospective study was conducted on preterm infants who were delivered from normotensive
mother (control, n=436) and antihypertensive drugs +/— magnesium sulfate treated mother (study, n=150)
between January 2009 and December 2013. Study group were divided into two groups based on whether they
received antihypertensive drugs only (n=110) and additional magnesium sulfate (n=40). We compared the
characteristics of mothers and neonatal outcomes.

Results: Study group had shorter gestational age (32.243.5 weeks vs. 33.7+3.0 weeks, P=0.000) and lower
birth weight (1,810.5+689.2 g,2,212.1 +604.9 g, P=0.000), and higher rate of small for gestational age infants
(22% vs 11%, P=0.000). One minute and 5 minutes Apgar score were lower, but duration of hospital days,
oxygen supplement and mechanical ventilation were longer in study group. Respiratory distress syndrome,
bronchopulmonary dysplasia, patent ductus arteriosus, retinopathy of prematurity, intraventricular hemorrhage
occurred more in study group than control. The group treated with magnesium sulfate together with antihyper-
tensive agent had lower 1 minute and 5 minutes Apgar score than the group taken antihypertensive agent only.
Conclusions: Mothers with hypertensive disorders have increased the risk of preterm delivery, low birth
weight, and high neonatal morbidity rate. Therefore it is important to predict and manage possible complication.
Moreover, if magnesium sulfate is taken, careful neonatal monitoring is needed because of possible low Apgar

Score.
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Premature infants
(<37 gestaticnal age)

N= 864

Excluded patients
N=34

|
Infants without
maternal hypertensive
disorders N=680

Infants with maternal

hypertensive disorder.

N=150

[

MgSO, treated mother] MgSO; untreated
infants for various mother infants
reasons N=244 (control) N=436

Anti-HT only
N=40

Anti-HT + MgSO.
N=110

Fig. 1. Schematic view of study populafion. Abbreviation: anfi-HT, antihypertensive drugs.
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w0t (control) & F 4367 1%L,
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Table 1. The Demographics and Clinical Characteristics

y O, o 1 j=2¥e)
2 GRoku] A8k grokuled uhal |58 St 7l
2}o]E Ko A ek (Table 2). H4k A A 20| = AL 1)

2 sk & ARG AT SRl A 70.5% (n=T4) %
AREEIA] 92 AR 12] 42.1% (n=16) XI} 1 =4 ko
W, A8 0 F {23t 2ol & B TH(P=0.002) (Table 2).

3. ¢ CHARL & 0|0t Ay

A2 T e} ol 7} Qi AbRel| A glofwt w]ole]

A5 dalvelrt o ofg]a1(32.2+3.5 5 vs. 33.7£3.07,
P=0.000) 244% &5k o 292 (1,810.5£689.2 g,
2,212.1£604.9 g, P=0.000), -3 Ao} 9| 2 vl&=

UERETH22% vs 11%, P=0.000)(Table 1). 3445k, 1283t

kAl b8t T} S mp S S7bE AFESE T7k]

Aalfe], A, F- o HlE B A OR o

1] Q= AFol= HUSTHTable 2).

ghell, A1 5 83t o7k Al ATl A Blofd v

HT (n=150) Control (n=43¢) Pvalue
Maternal characteristics
Male (%) 84(56.0) 239(55.7) 0.951
Cesarean section (%) 125(83.3) 279 (64.3) 0.000
Primipara (%) 54(36.0) 142 (32.7) 0.463
Premature labor (%) 65(43.3) 185 (42.8) 0.953
Antenatal steroid (%) 90 (62.9) 126 (29.0) 0.000
PROM (%) 25(16.6) 167 (38.5) 0.000
Clinical chorioamnionitis (%) 38(25.3) 73(16.8) 0.023
Histological chorioamnionitis (%) 16(12.8) 38(11.4) 0.730
Neonatal demographics
Gestational age (wk)* 32.243.5 33.7+3.0 0.000
Birth weight (g)* 1,810.5£689.2 2,212.1£604.9 0.000
SGA (%)* 22(14.7) 11(2.5) 0.000
Apgarscore at 1 minute* 5.512.6 6.6£2.5 0.000
Apgarscore at 5 minute* 7.242.1 8.1+2.2 0.000
Length of stay (d)* 31.0£29.3 17.3£19.3 0.000
Duration of use of ventilation (d)* 4.9+12.7 1.6+6.2 0.000
Duration of oxygen supplement (d)* 11.4+24.7 4.1+13.7 0.000

*Data presented as meanSD

Abbreviations: HT, hypertension; PROM, premature rupfure of membrane; SGA, small for gestational age.
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Table 2. The Demographics and Clinical Characteristics between Treated Groups

Anti-HT (n=40) Anti-HT+Mg (n=110) Pvalue
Maternal characteristics
Male (%) 23 (57.5) 61(55.5) 0.823
Cesarean section (%) 32(80.0) 93 (84.5) 0.509
Primipara (%) 13(32.5) 41(37.3) 0.590
Premature labor (%) 16 (40.0) 49 (44.5) 0.619
Antenatalsteroid (%) 16 (42.1) 74(70.5) 0.002
PROM (%) 9(22.5) 16 (14.5) 0.248
Clinical chorioamnionitis (%) 9(22.5) 29 (26.4) 0.630
Histological chorioamnionitis (%) 3(8.8) 13(14.3) 0.416
Neonatal demographics
Gestational age (week)* 33.243.6 31.9+3.8 0.051
Birth weight (g)* 1,982.8+695.4 1,747 .8+679.3 0.065
SGA (%)* 6(15.0) 16(15.0) 0.945
Apgarscore at 1 minute* 6.3+2.6 5.3+2.5 0.031
Apgarscore at 5 minute* 7.942.1 7.0£2.1 0.032
Length of stay(d)* 26.7£25.1 33.0£30.5 0.181
Duration of use of ventilation (d)* 2.7%£6.5(0-35,0.629) 5.7£14.2 (0-81,0.682) 0.078
Duration of oxygen supplement (d)* 7.9+18.4(0-75,0.414) 12.94£26.8 (0-135, 1.375) 0.205

*Data presented as meanSD

Abbreviations: Anti-HT, antinypertension drugs; PROM, premature rupture of membrane; SGA, small for gestational age

srobato] TR 1353 53 Apgar A7t &
o 2 ou] QA W3k em (P=0.000), A
(P=0.000), A&F57] AHE7IRHP=0.000) 3} A4
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771

vs. 4%, P=0.002), #lo]A x| &3t n|& o}
2.4%, P=0.000), Grade 1I ©)/39] ¥4 W 8 (7.4% vs.

ulul==
i

9.0%, vs.

b B A AR 210 2 U ghek(P=0.000) (Table 1). °F
Aol w2 vl A Stk & SRR ARS-EE ol
A S AT AR R 1532} 5% Apgar scoret™
H 25 wekth (Table 1). A1 44=(33.0£30.54 vs.
2671251 4, P=0.181), 1% 571 AHE- 713F(5.7114.2
A vs. 2.716.59, P=0.078), A2 35 717H(12.9126.8
A vs. 7.9£184%, P=0.205)2] 739 FAbklg-& F7F
AFgEE o) mESt oFAI T B0 7 ARG ol A] wr)
o] 71 A& B ot sAH o & fofgt Abel= glslct
(Table 2).

vs. 4.5%,P:o.000), g7}t %jlgf& 5%‘% 7H%—%(11%

1.2%, P=0.000)°] EA18r2 0 2 2n] QA B A el
Ot AR A9, W A9 A ASS APEES T el
2ol 7k §ItH Table 3).

nlul g Fofe whE Aol Ao} T S 5to]
Skl & ARSI 92 el A 25% (n=10), AHE-
B ol M= 32.7% (n=36)% e oL AeH 07 &
oJgk Aoli= HATHP=0.242) (Table 4). 712415 & do)d
(P=0.360), A 57} Q3ld Folg AMEF(P=0.534),
YA A (P=0.528), Grade 11 o%d<] W4 | 2d(P=
0.15D), AFEE(P=0.320) 57 7 w7kl o) gk Aol & K
o]A] kSt (Table 4).
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Table 3. Comparison of Neonatal Morbidities between Two Groups

HT (n=150) Control (n=43¢) P value

RDS (%) 46 (30.7) 61(14.1) 0.000
BPD (%) 21(14.7) 19 (4.5) 0.000

Moderate to severe BPD (%) 13(9.1) 11(2.6) 0.001
PDA treated (medicationtoperation) (%) 16(11.0) 17 (4.0) 0.002
ROP treated with laser (%) 13(9.0) 10 (2.4) 0.000
NEC (%) 2(1.4) 10(2.3) 0.473
IVH (= Grade 2) (%) 11(7.4) 5(1.2) 0.000
PVL (%) 9(6.3) 12(2.8) 0.141
Mortality (%) 8(5.3) 16 (3.7) 0.381

Abbreviations: HT, hypertension; RDS, respiratory distress syndrome; BPD, bronchopulmonary dysplasia; PDA, patent ductus
arteriosus; ROP, refinopathy of prematurity; IVH, infraventricular hemorrhage; PVL, periventricular leukomalacia

Table 4. Comparison of Neonatal Morbidities between Treated Groups

Anti-HT (n=40) Antfi-HT+Mg (n=110) P value
RDS (%) 10 (25.0) 36(32.7) 0.242
BPD (%) 4(10.3) 17 (16.3) 0.264
Moderate to severe BPD (%) 3(7.7) 10(9.6) 0.576
PDA treated (medicationtoperation) (%) 4(10.0) 12(11.4) 0.534
ROP treated with laser (%) 1(2.6) 12(11.4) 0.086
NEC (%) 0(0.0) 2(1.9) 0.528
IVH (=2 Grade 2) (%) 1(2.5) 10(9.2) 0.151
PVL (%) 0(0.0) 9(8.6) 0.053
Mortality (%) 1(2.9) 7 (6.4) 0.320

Abbreviations: Anti-HT, antihypertension drugs; RDS, respiratory distress syndrome; BPD, bronchopulmonary dysplasia;
PDA, patent ductus arteriosus; ROP, retinopathy of prematurity; PVL, periventricular leukomalacia; IVH, infraventricular
hemorrhage
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