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The Effect of Multiple Course of Antenatal Corticosteroid
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Ji Hyun Noh, MD, PhD, Jae Whoan Koh, MD, PhD, Yong Bong Kim, MD, PhD

Department of Obstetrics & Gynecology,
Inje University College of Medicine, Seoul Paik Hospital, Seoul, Korea

Objectives: The purpose of this study was to evaluate the effect of single or multiple course of antenatal
corticosteroid therapy on preterm neonatal outcome.

Methods: We evaluated retrospectively the pregnancy and neonatal outcome of 97 singleton pregnancies delivered
between 24 weeks of gestation and 33 weeks 6 days of gestation from 2005 to 2008. The patients were divided three
groups by antenatal corticosteroid treatment. The first group is non-user group, the second group is single course group,
the third group is multiple course group. Neonatal morbidities were compared between each group.

Results: Fifty-eight patients were included in steroid non-user group, 33 patients in single course group and 6
patients in multiple course group. Perinatal mortality and morbidity were similar in each group. In single course group
and multiple course group, there was significantly decreased respiratory distress syndrome (22%, 6.06%, 0% p=0.048).

Conclusions: Multiple antenatal corticosteroids decreased neonatal respiratory distress syndrome significantly. But
there were no difference in other neonatal outcomes.
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each group

Non—user Single—course Multiple course
(n=58) (n=33) (n=6) o

Age (year, mean=*SD) 31.1£3.9 30.7+3.7 32.8+5.2 472
Nulliparity 33 (56.9%) 18 (54.5%) 0 (0%) .028"
Indication for admission

Preterm labor 26 (44.8%) 29 (87.9%) 3 (50%) <.001%

PROM 24 (41.4%) 3 (9.1%) 3 (50%) .003*

Other indication 9 (15.5%) 1 (3.0%) 0 (0%) 118}
Gestational age at admission 31.3£2.0 30.9*£2.2 29.2+11.9 .064"

(week, mean=®SD)

PROM: premature rupture of membrane. “Jonckheere—Terpstra test, 0<0.05, Linear by linear association, 0<0.05,

*Pearson Chi—square, p<0.05.
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Table 2. The perinatal outcome of the preterm neonates
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Non—user Single—course Multiple course
(n=58) (n=33) (n=6) P

Gestational age at delivery 31.3£2.0 31.6£2.1 32.6x1.6 138"
(week, mean=£SD)
Admission to delivery interval 0 [0, 3] 4 12, 16] 22.5 [8, 42] <.002
(day, median [range])
Cesarean delivery 41 (70.7%) 16 (48.5%) 3 (50%) .047"
Chorioamnionitis 29 (50%) 5 (75.8%) 3 (50%) .051*
Birth weight (kg) 1.7+0.5 1.8£0.5 2.2+0.4 .047
Head circumference (cm) 29.0£2.3 29.5+£2.5 30.8+£2.3 219
Abdominal circumference (cm) 23.7+2.5 23.9+2.9 25.7+1.4 .203
Small for GA 1 (1.7%) 1 (3.0%) 0 (0%)
1 min APGAR score < 4 8 (13.8%) 0 (0%) 0 (0%)
5 min APGAR score < 7 8 (13.8%) 0 (0%) 0 (0%)
Admission for NICU 26 (44.8%) 12 (36.4%) 1 (16.7%) 167’
Duration of NICU stay (day) 28.88+15.75 22.5116.64 28+0 .531
Ventilator treatment 11 (22.0%) 2 (6.1%) 0 (0%) .048"
Neonatal mortality 1 (1.7%) 0 (0%) 0 (0%) 719
GA: gestational age, NICU: neonatal intensive care unit. "Linear by linear association, p<0.05, 'Jonckheere—

Terpstra test, p<0.05, *Pearson Chi—square, p<0.05.
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Table 3. The evaluation of neonatal morbidities
Non—user Single—course Multiple course
(n=58) (n=33) (n=6) °

Respiratory distress syndrome 11 (22%) 2 (6.06%) 0 (0%) .048
Bronchopulmonary dysplasia 0 (0%) 0 (0%) 0 (0%)
Periventricular leukomalacia 3 (5.17%) 1 (3.03%) 0 (0%) 529
'”(t;avg:;”cu'ar hemorrhage 13 (22.41%) 10 (30.30%) 0 (0%) 714
Retinopathy of prematurity (= G1) 38 (65.51%) 20 (60.60%) 3 (50%) 431
Necrotizing enterocolitis 1 (1.72%) 0 (0%) 0 (0%)
Sepsis 5 (8.64%) 7 (21.21%) 1 (16.66%) 149
"Pearson Chi—square, p<0.05.

R s, FAARUAA, Aol AP Eo] HRA) o]

2}o]7} Qe Kuste] tha] @S ALeskA] W AL

FAly s got wlds 2o B A AnSHrE” whE Crowther 52 98279) AbmofA] Al
o 24 915] AbmolA] Abd FAINA sERS £ Aot 5F Tk FFo] RO gaste] A
ofgro@a w2 LRHQ H&5E FURITE Cowley & A9} Q1FEE7|9] ARgo] g Buslga”
219901 AZOoR AP HAIY T2 As] Bol7h oM = 5O| Aol Akl AN A FTEE ohg]
Aol 35 Rt FHE W WA SET Aer A of7} Aol SFI FHIS IR Aol S
EE P27 Aow BskaL” Robers 52 A o]#he ZhaARIths ®ah lglet”

F 48217 W TA i B F0) g sl Ol Abxl Bl FERo| ts] Qo] Wt o
o E AT AR 2Atol T nlXE ol waiA

AP FAY SRS Fof & 24Ael A 15U7h HEs] o $k ot Aol SE3EY FFEY) U
A9 AI7E Gl Ao 15Ul A ofF F71He = ok SHEI ARgle] RAHI 9lo] I AR AE
Ag7L F F Aot o FE SHAZ S eAel Aol HiE A7k oS gl Zash o Azt
ok gkt A2 gl Aol Vemillion -2 U3 B AT eote] Hgsel e Abd Halvd m=
s} ehal ol Aol ool Hiet Mollel g & Aol AlYof ool 1A E gt A8l it of
& BB Peaceman G2 Aol o] ghed BIsE 3] Qo] ofH AolS HoliA] vl B3t AlE
of,” AR FAWY SRl Fuprl 7Y oA X&ES  HIUTh AELY] QA EAL A F7t o7t Aol
5T 4 AU W Ring 52 AW ds] Fof oA eigkon] the] Q) Aol oty §
T Bk 2650)4] 3454101 0] Ao} o F7t Rol 9 b a7e Hol] giglth AlAete] oA 54
149 o]t o] 35 vmS wf 14 o] Fof kel A W FUEE Aot TFIY FFII ATEF] AL
Aotol A AFEF7 AT AW BAAI] Agol 85 AlLjEhE BAMCR oulQls Xjolg Holx] ¢
Yt Barstgler ek ohek Elo) ujdop PupEo] Hlgo| & u}%

Guinn 5-& 2001 A9 A S22 o} O] ¢FY ol L= oife] A9E mE ISl W
A fg el ot hpm B8] 4y g 20Feld 23 Az AW U B L oo A9 n
Apolofl Hubel Aol so2ol A Aol BT FF St MAGTS HIRG US| ARG 13k

N5
o=
7 U Alos AzkEnk Aol FEAYl o9l

1t

e 4

1:1 v O
o 78R ) o] @A, HAY EE, HSAE A

- 273 -



CHet=2 MEfOreSt3|X| M5H 4%

e @AS B Ukey ol 357IE AR o)
€ B SaAlFere] Aot SRR 2| =3}
AL A EFEAOIM YA B E s el

of The] FolB WRe Ahmeld ThE S8 571 glo]
Aol BT 2F20) HEe) QT F7] Aol
GO HAE B HL p=0048) 1= 5| A} B3t
sh Aatz 29 T2 tE aylo] Aol &
FET S5 Ahe} BRATS AT & 5 9

o

B g RA9) o] ok o 7|5 ojat
2] AToluz olof ntE wAHo] 9l 4 9 1
sEo] Hoba FAlnd TE® the] o] AlAotel
S Foln SHBE FaATI=A o] TiEt weket
AR ol WAVt QoBR FF F o B A7
7} Wad Aow ARt

#il=d

1. Crowley P. Prophylactic corticosteroids for preterm birth
(Cochrane Review). The Cochrane Library, Issue 3. Oxford:
Update Software; 2002.

2. Liggins GC, Howie RN. A controlled trial
glucocorticoid treatment for prevention of the respiratory distress
syndrome in premature infants. Pediatrics 1972; 50: 512-25.

3. NIH Consensus Development Panel. Effect of corticosteoids for
fetal maturation on perinatal outcomes. JAMA 1995; 273: 413-8.

4. NIH Consensus Development Conference. Antenatal corticosteroids

of antepartum

revisited : repeat courses. August 2000.

5. Crowley P. Antenatal corticosteroid therapy : a meta-analysis of
the randomized trials, 1972 to 1994. Am J Obstet Gynecol 1995;
173: 322-35.

6. Ballard PL, Ballard RA. Scientific basis and therapeutic regimens

10.

11

12.

13.

14.

15.

16.

17.

18.

- 274 -

for use of antenatal glucocorticoids. Am J Obstet Gynecol 1995;
173: 254-62.

Howie RN, Liggins GC. The New Zealand study of antepartum
glucocorticoid treatment. In:Farrell PM, Avery ME, editor. Lung
development: biological and clinical perspectives. New York:
Academic Press; 1982. p.255-65.

Murphy K, Aghajafari F. Single versus repetitive courses of
corticosteroids: what do we know? Clin Obstet Gynecol 2003; 46:
163-73.

French NP, Hagan R, Evans SF, Mullan A, Newnham JP.
Repeated antenatal corticosteroids: size at birth and subsequent
development. Am J Obstet Gynecol 1999; 180: 114-21.
Aghajafari F, Murphy K, Matthews S, Ohlsson A, Amankwah K,
Hannan M, et al. Repeated doses of antenatal corticosteroids in
animals: a systemic review. Am J Obstet Gynecol 2002; 186:
843-9.

TERNSY, 52, B

S22 ot R¥o| T4

2007; 50: 741-750.

Crowley P, Chalmers I, Keirse MJ. The effects of corticosteroid
administration before preterm delivery: an overview of the
evidence from controlled trials. BIOG 1990; 97: 11-25.

Robers D, Dalziel S. Antenatal corticosteroids for accelerating
fetal lung maturation for women at risk of preterm birth. Cochrane
Database Syst Rev 2006; 3: CD004454.
Vermillion ST, Soper DE, Newman RB.
effective longer than 7 days after treatment? Obstet Gynecol 2001;
97: 491-3.

Peaceman AM, Bajaj K, Kumar P, Grobman WA. The interval
between a single course of antenatal steroids and delivery and its

B EMF, TR, AN R
ol 50| 0|X/E YE. ThEHAIE K]

Is betamethasone

association with neonatal outcomes. Am J Obstet Gynecol 2005;
193: 1165-9.

Ring AM, Garland JS, Stafield BR, Carr MH, Peckman GS,
Pircon RA. The effect of a prolonged time interval between
antenatal corticosteroid administration and delivery on outcomes in
preterm neonates: a cohort study. Am J Obstet Gynecol 2007;
196: 457.el-6.

Guinn DA,Atkinson MW, Sullican L, et al. Single vs weekly
courses of antenatal corticosteroids for women at risk of preterm
delivery: a randomized controlled tiral. JAMA 2001; 286: 1581-7.
Crowther CA, Haslam RR, Hiller JE, Doyle LW, Robinson JS.
Neonatal respiratory distress syndrome after repeat exposure to
antenatal corticosteroids: a randomized controlled trial. Lancet
2006; 367: 1913-9.



H
Ral
ro
to
N
ro
-
2
i
pa
E
il
ol
n
ra
iml
ton
4m
2
N
P
rz
o
2
Hob
2
=
pall
rr
08

B 2 A7 4k
Ay gt

AT: 20055} 2008671 Q4] 4ol 4] 335 624 olof ZAFE QAR 9T S TAFO R
Fo] o] wel nlAbgEIt A8 AMEE T ASROR BRstel Adote] SRS Hlwste,

Ak 7 o ARG 587, U] AN 337, Te] AMS 6.0 QIAPA 54 Bl Ao} SRl Al 27be]
oI AJoliz Wolx] giokort, Aol SETTE P AT 557 48] AL ulargol Hlsle] the] A
oA folsbl WAl Wt whe-S ok 4 9lgich (-0.048).

A2 40 FAY SRR vE) S 24 1F0] Ut GARAA T $38 27} glo] Ao EFw

THT et weo] Qlrk

wol: AP HAln A e, 24k oo Fol, Aol SHE, Ao}l EFEY FFT

3

- 275 -



