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THE EFFECT OF ANTENATAL CORTICOSTEROID ON
INCIDENCE OF RESPIRATORY DISTRESS SYNDROME
ACCORDING TO MATERNAL BODY MASS INDEX
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Oh, MD, Cheong-Rae Roh, MD, Jong-Hwa Kim, MD

Department of Obstetrics and Gynecology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Objective
To investigate the effects of antenatal corticosteroid (ACS) on incidence of neonatal respiratory distress syndrome (RDS) according
to maternal body mass index (BMI).

Methods

We retrospectively reviewed the medical records of 715 singleton pregnant women who delivered between 24+0 and 34+0 weeks
of gestation, from January 1996 to December 2006. Subjects were categorized into three groups according to ACS exposure: a non-
user group (n=244), a single-course group (n=377) and a multiple-course group (n=94). Subjects were re-categorized into three
groups according to maternal BMI at admission: group 1 (BMI<23.0 kg/m?, n=234), group 2 (BMI 23.0-24.9 kg/m’, n=166) and
group 3 (BMI>25.0 kg/m’, n=315). Univariate and multiple logistic regression analyses were used for the statistical analysis.

Results

Overall, the incidence of RDS was significantly lower in ACS-user groups than the non-user group, with lowest incidence in the
multiple-course group (non-user vs. single-course vs. multiple-course: 44.3% vs. 41.1% vs. 11.7%, P<0.001). The incidence of RDS
was not different among the three BMI groups. Multiple logistic regression analysis showed that single- and multiple-course of ACS
was significantly associated with reduced incidence of RDS: single-course, odds ratio (OR) 0.593, 95% confidence interval (Cl) 0.373,
0.942; multiple-course, OR 0.085, 95% Cl 0.034, 0.213. However, maternal BMI was not associated with reduced incidence of RDS
with different ACS-courses (P for interaction=0.690).

Conclusion
ACS therapy, especially when multiple-course was used, was significantly associated with reduced incidence of RDS, but maternal
BMI did not influence its effectiveness.
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Table 1. Demographic characteristics of the patients and pregnancy outcomes according to antenatal steroid exposure

Izl:gzuzg)r Slrlglze-?fg;l)rse Mult(lrilleeécLl(;urse P-value
Age (yr) 30.6+4.4 30.9+3.8 31.1+3.7 0.433
Nulliparity 98 (40.2) 181 (48.0) 49 (52.1) 0.068
History of preterm delivery 31(12.7) 53 (14.1) 13(13.8) 0.888
Body mass index (kg/m?) 0.834
<23.0 76 (31.1) 127 (33.7) 31(33.0)
23.0-24.9 56 (23.0) 94 (24.1) 19(20.2)
>25.0 112 (45.9) 159 (42.2) 44 (46.8)
Indication for admission <0.001
PTL or 11OC 124 (50.8) 133 (35.3) 33(35.1)
PPROM 70 (28.7) 168 (44.6) 47 (50.0)
Maternal or fetal indications 50 (20.5) 76 (20.2) 14 (14.9)
Gestational age at admission (wk) 30.1+£2.8 29.2+29 28.5+2.3 <0.001°
Gestational age at delivery (wk) 30.4+2.8 30.3+2.7 31.3+2.0 0.003°
Admission-to-delivery interval (day) 0[0-52] 5 [2-65] 14.5 [9-60] <0.001°
Hypertensive disorders 44 (18.0) 64 (17.0) 11(11.7) 0.364
Gestational DM 12 (4.9) 14 (3.7) 2(2.1) 0.474
Type of ACS used 0.226
Dexamethasone 93 (24.7) 29 (30.9)
Betamethasone 283 (75.3) 65 (69.1)
Cesarean delivery 136 (55.7) 210 (55.7) 49 (52.1) 0.808
Clinical chorioamnionitis 19 (7.8) 22 (5.8) 7(7.4) 0.608
Histologic chorioamnionitis 60/178 (33.7) 135/348 (38.8) 32/84 (38.1) 0.512

Bolding denotes significant findings.

Data are presented by mean + standard deviation or number (%) or median [range].
PTL, preterm labor; 110C, incompetent internal os of cervix; PPROM, preterm premature rupture of membranes; DM, diabetes mellitus; ACS, antenatal

corticosteroid.
°Jonckheere-Terpstra test, P<0.001.

®non-user vs. multiple-course, P<0.05; single-course vs. multiple-course, P < 0.05.
‘gestational hypertension, mild & severe preeclampsia, superimposed preeclampsia, eclampsia, chronic hypertension.
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Table 2. Perinatal outcomes of the preterm neonates according to antenatal steroid exposure

lzlrfgzuzz)r S|n(ﬂ|:—3c;);l)rse Mult(lr[IJI=e§Elourse P-value
Gestational age at delivery (wk) 304+2.8 30.2+2.7 31.3+2.0 0.003°
Sex (male) 142 (58.2) 198 (52.5) 59 (62.8) 0.131
Birth weight (kg) 1.51+0.52 1.52+0.54 1.69+0.45 0.011°
Head circumference (cm) 28.1+3.1 27.9+3.2 28.8+2.8 0.067
Abdominal circumference (cm) 23.23+3.2 23.4+33 245+3.1 0.004°
SGA 24(9.8) 37(9.8) 8(8.5) 0.921
1 min apgar score <4 70 (28.8) 49 (13.0) 14 (14.9) <0.001
5 min apgar score <7 78 (32.1) 55 (14.6) 12 (12.8) <0.001
NICU admission 240 (98.4) 369 (97.9) 94 (100) 0.358
Duration of NICU stay (day) 35[2-199] 34 [1-318] 28 [3-275] 0.060
Ventilator treatment 153 (62.7) 201 (53.5) 37 (39.4) <0.001
Duration of assisted ventilation (day) 5[1-197] 5[1-317] 3[1-213] 0.102
Neonatal mortality 15 (6.1) 14 (3.7) 2(2.1) 0.184
Respiratory distress syndrome 108 (44.3) 155 (41.1) 1(11.7) <0.001
Bronchopulmonary dysplasia 48 (19.7) 83 (22.1) 6 (6.4) 0.002
Periventricular leukomalacia 8(3.3) 13 (3.5) 2(2.1) 0.806
Intraventricular hemorrhage (> grade 3) 7(2.9) 12 (3.2) 0(0) 0.221
Retinopathy of prematurity (> grade 3) 16 (6.6) 24 (6.4) 3(3.2) 0.463
Necrotizing enterocolitis (> stage 2) 8(3.3) 6(1.6) 1(1.1) 0.272
Suspected or proven early sepsis 13 (5.3) 33(8.8) 6 (6.4) 0.255
Suspected or proven late sepsis 17 (7.0) 34(9.0) 5(5.3) 0.399
Composite morbidityb 132 (54.1) 208 (55.2) 29 (30.9) 0.001

Bolding denotes significant findings.

Data are presented by mean + standard deviation or number (%) or median [range].

SGA, small-for-gestational-age; NICU, neonatal intensive care unit.

*Non-user vs. multiple-course, 7 < 0.05; single-course vs. multiple-course, £<0.05.
*Defined as having more than one of the following: neonatal death, respiratory distress syndrome, bronchopulmonary dysplasia, periventricular leu-
komalacia, intraventricular hemorrhage (> grade 3), retinopathy of prematurity (>grade 3), necrotizing enterocolitis (>stage 2), suspected or proven

early and late neonatal sepsis.
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Table 3. Demographic characteristics of the patients and pregnancy outcomes according to maternal body mass index

Group 1 Group Group 3
(BMI<23 kg/m ) (BMI 23-24. 9 kglm ) (BMI>25 kglm ) P-value
(n=1234) (n=166) (n=315)
Age (yr) 29.9+3.8 31.2+3.7 31.2+4.2 <0.001°
Nulliparity 126 (53.8) 99 (59.6) 162 (51.4) 0.227
History of preterm delivery 26 (11.1) 26 (15.7) 45 (14.3) 0.375
Indication for admission <0.001
PTL or 110C 123 (52.6) 69 (41.6) 98 (31.1)
PPROM 86 (36.8) 75 (45.2) 124 (39.4)
Maternal or fetal indications 25(10.7) 22 (13.3) 92 (29.5)
Gestational age at admission (wk) 29.0+2.9 29.4+2.8 29.7+2.7 0.015®
Gestational age at delivery (wk) 30.2+2.7 304+2.8 30.7+2.6 0.059°
Admission-to-delivery interval (day) 4 [0-65] 4 [0-60] 4 [0-65] 0.794
Use of ACS 0.834
Non-user 76 (32.5) 56 (33.7) 112 (35.6)
Single-course 127 (54.3) 91 (54.8) 159 (50.5)
Multiple-course 31(13.2) 19 (11.4) 44 (14.0)
Type of ACS used 0.671
Dexamethasone 37 (23.4) 30(27.3) 55(27.2)
Betamethasone 121 (76.6) 80 (72.7) 147 (72.8)
Hypertensive disorders® 15 (6.4) 7(10.2) 87 (27.6) <0.001
Gestational DM 3(1.3) 6 (3.6) 9(6.0) 0.017
Cesarean delivery 118 (50.4) 77 (46.4) 200 (63.5) <0.001
Clinical chorioamnionitis 8(3.4) 5(9.0) 25(7.9) 0.044
Histologic chorioamnionitis 81/193 (42.0) 54/143 (37.8) 92/274 (33.6) 0.179

Bolding denotes significant findings.

Data are presented by mean + standard deviation or number (%) or median [range].
PTL, preterm labor; II0C, incompetent internal os of cervix; PPROM, preterm premature rupture of membranes; ACS, antenatal corticosteroid; DM, diabe-

tes mellitus.
*Jonckheere-Terpstra test, P<0.05.
®Non-user vs. multiple-course, P<0.05.

‘Gestational hypertension, mild & severe preeclampsia, superimposed preeclampsia, eclampsia, chronic hypertension.
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Table 4. Perinatal outcomes of the preterm neonates according to maternal body mass index

Group 1 Group 2 Group 3
(BMI1<23 kg/m ) (BMI 23-24.9 kg/im®)  (BMI>25 kglm ) P-value
(n=234) (n=166) (n=315)
Gestational age at delivery (wk) 30.2+2.7 30.4+2.8 30.7+2.6 0.059°
Sex (male) 139 (59.4) 91 (54.8) 169 (53.7) 0.390
Birth weight (kg) 1.50+0.50 1.57+0.57 1.56+0.52 0.336
Head circumference (cm) 28.0+3.1 28.0+3.4 28.2+3.1 0.561
Abdominal circumference (cm) 23.3+3.3 23.5+3.3 23.6+3.2 0.458
SGA 18(7.7) 8(10.8) 33(10.5) 0.471
1 min apgar score < 4 39 (16.7) 30(18.1) 64 (20.4) 0.531
5 min apgar score < 7 47 (20.1) 37 (22.3) 61(19.4) 0.756
NICU admission 231(98.7) 160 (96.4) 312 (99) 0.965
Duration of NICU stay (day) 36 [1-318] 36 [3-226] 30[1-275] 0.136°
Ventilator treatment 126 (54.1) 93 (56.0) 172 (54.6) 0.926
Duration of assisted ventilation (day) 6[1-317] 411-121] 411-213] 0.291
Neonatal mortality 9(3.8) 7(4.2) 15(4.8) 0.870
Respiratory distress syndrome 96 (41.0) 60 (36.1) 118 (37.5) 0.561
Bronchopulmonary dysplasia 49(21.0) 29 (17.5) 59 (18.7) 0.648
Periventricular leukomalacia 8(3.4) 6(3.6) 9(2.9) 0.883
Intraventricular hemorrhage (> grade 3) 6(2.6) 5(3.0) 8(2.5) 0.158
Retinopathy of prematurity (> grade 3) 15 (6.4) 12(7.2) 16 (5.1) 0.609
Necrotizing enterocolitis (> stage 2) 6(2.6) 2(1.2) 7(2.2) 0.481
Suspected or proven early sepsis 10 (4.3) 18 (10.8) 24 (7.6) 0.044
Suspected or proven late sepsis 17 (7.3) 10 (6.0) 29(9.2) 0.435
Composite morbidity” 121 (51.7) 88 (53.0) 160 (50.8) 0.898

Bolding denotes significant findings.

Data are presented by mean + standard deviation or number (%) or median [range].

SGA, small-for-gestational-age; NICU, neonatal intensive care unit.
*Jonckheere-Terpstra test, P<0.05.

*Defined as having more than one of the following: neonatal death, respiratory distress syndrome, bronchopulmonary dysplasia, periventricular leu-
komalacia, intraventricular hemorrhage (>grade 3), retinopathy of prematurity (= grade 3), necrotizing enterocolitis (>stage 2), suspected or proven

early and late neonatal sepsis.
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Table 5. Incidence of respiratory distress syndrome and composite morbidity according to maternal body mass index and antenatal steroid exposure

lzlrfgzuzz)r Sln(gr;lli-;;);x)rse Mult(lr;lalfécllourse P-value
RDS
Group 1 (BMI< 23 kg/m’) (n=234) 37176 (48.7) 56/127 (44.1) 3/31(9.7) 0.001
Group 2 (BMI23-24.9 kg/m’) (n= 166) 25/56 (44.6) 33/91(36.3) 2/19(10.5) 0.028
Group 3 (BMI>25 kg/m’) (n=315) 46/112 (41.1) 66/159 (41.5) 6/44(13.6) 0.002
P-value 0.586 0.506 0.857
Composite morbidity
Group 1 (BMI<23 kg/m’) (n=234) 42176 (55.3) 70/127 (55.1) 9/31(29.0) 0.025
Group 2 (BMI 23-24.9 kg/m?) (n=166) 36/56 (64.3) 46/91 (50.5) 6/19 (31.6) 0.037
Group 3 (BMI>25 kg/m’) (n=315) 54/112 (48.2) 92/159 (57.9) 14/44 (31.8) 0.007
P-value 0.139 0.535 0.965

Bolding denotes significant findings.
RDS; respiratory distress syndrome,, BMI; body mass index

Table 6. Relationship between the incidence of respiratory distress syndrome and independent variables analyzed by multiple logistic regression

Variables OR 95% CI P-value
Gestational age at admission (wk) 0.793 0.677,0.929 0.004
Gestational age at delivery (wk) 0.631 0.511,0.781 <0.001
Birth weight (kg) 1.563 0.748, 3.265 0.235
Preterm premature rupture of membranes 1.039 0.637, 1.694 0.879
Hypertension 0.441 0.153,1.274 0.131
Gestational diabetes 1.079 0.411, 2.834 0.878
Cesarean delivery 2326 1.475, 3.667 <0.001
Clinical chorioamnionitis 1.355 0.608, 3.024 0.457
Maternal BMI (kg/m?) 0.973 0.913, 1.038 0.408
Single-course of ACS 0.593 0.373,0.942 0.027
Multiple-course of ACS 0.085 0.034,0.213 <0.001

Bolding denotes significant findings.

OR; odds ratio, Cl; confidence interval, BMI; body mass index, ACS; antenatal corticosteroid.
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