
Results

Conclusion
• Use of ANS at ≤ 22 weeks gestation may improve survival without 

neurodevelopmental impairment for extremely preterm infants and reduce the 
risk of moderate-severe CP among survivors
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Results 
Maternal and Neonatal Characteristics by Exposure to ANS

Introduction

• Antenatal steroids (ANS) given at ≤ 22 weeks’ gestation are 
associated with decreased mortality and short-term morbidities.

• However, data are lacking on neurodevelopmental outcomes.

• Guidelines vary for providing antenatal steroids at ≤ 22 weeks.

Eligibility Criteria

• Infants born at 220/7-236/7 weeks’ gestation between January 
2016 and December 2019 at hospitals participating in the 
National Institute of Child Health and Human Development 
Neonatal Research Network.

• Infants who did not receive intensive care and infants with ANS 
exposure after 226/7 weeks’ GA were excluded.

Methods

• The primary outcome was a three-level polytomous outcome 
including survival without severe neurodevelopmental 
impairment (sNDI), survival with sNDI, or death.

• Infants were classified as having no, partial (1 dose) or complete 
(2 doses) exposure to ANS at ≤ 22 weeks. 

• Severe NDI was defined as  1 of the following: bilateral 
blindness, deafness, Gross Motor Function Level 4 or 5, motor 
and/or cognitive composite score <70 assessed using Bayley 
Scales of Infant and Toddler Development III at 22-26 months’ 
corrected age.

• The association of ANS exposure and outcomes was evaluated 
using generalized linear mixed models for multinomial and binary 
outcomes, adjusting for GA, sex, race, Medicaid insurance, small 
for gestation (SGA), mode of delivery, multiple birth, prolonged 
rupture of membranes, birth year, antenatal magnesium sulfate, 
and birth hospital as a random effect. https://Neonatal.RTI.org/Publications/
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Adjusted Relative Risks (95% CI)

Outcome Any vs. No ANS Complete vs. No ANS

Survival without severe NDI vs. death 3.48 (1.33 - 9.10) 4.05 (1.52 - 10.78)

Survival with severe NDI vs. death 1.40 (0.48 - 4.12) 1.69 (0.66 - 4.31)

Survival without severe NDI vs. Survival 
with severe NDI

2.48 (0.79 - 7.81) 2.40 (0.74 - 7.80) (%) Adjusted Relative Risks (95% CI)

Variable
Complete 

ANS
Partial 

ANS
No 

ANS
Any vs. No

ANS
Complete vs. No 

ANS

Survival without 
severe NDI 

35% 18% 14% 2.54 (1.17 to 5.53) 2.72 (1.23 to 6.02)

Survival with severe 
NDI

13% 11% 16% 1.00 (0.47 to 2.12) 1.11 (0.50 to 2.43)

Death 52% 70% 69% 0.75 (0.51 to 1.09) 0.70 (0.47 to 1.04)
Severe NDI among 
survivors

27% 38% 53% 0.56 (0.25 to 1.25) 0.58 (0.25 to 1.33)

Moderate to severe 
CP*

9% 18% 38% 0.20 (0.06 to 0.60) 0.16 (0.05 to 0.54)

Moderate to severe 
CP or death

56% 75% 81% 0.70 (0.49 to 1.00) 0.65 (0.44 to 0.95)

BSID III Cognitive 
Score <70*

26% 33% 52% 0.52 (0.23 to 1.19) 0.57 (0.24 to 1.33)

BSID III Cognitive 
<70 or death

65% 81% 85% 0.79 (0.56 to 1.10) 0.76 (0.53 to 1.09)

BSID III Language 
Score <70*

41% 40% 58% 0.73 (0.35 to 1.52) 0.76 (0.35 to 1.62)

BSID III Language 
<70 or death

72% 83% 87% 0.83 (0.59 to 1.16) 0.81 (0.57 to 1.15)

BSID III Motor Score 
<70*

29% 32% 63% 0.48 (0.22 to 1.04) 0.50 (0.22 to 1.14)

BSID III Motor Score 
<70 or death

67% 80% 89% 0.76 (0.54 to 1.07) 0.74 (0.52 to 1.05)

Neurodevelopmental Outcome of Children Born at 22-23 weeks’ GA after 
a Complete course, Partial course or no Exposure to ANS at ≤ 22 weeks

Variable
Complete ANS 
Course, n= 219

Partial ANS 
course, n= 73

No ANS 
n= 103

P-
Value

Maternal education 
(>high school)

64% 43% 43% <0.01

Maternal Magnesium 
exposure

81% 64% 14% <0.01

Clinical chorioamnionitis 24% 19% 14% 0.08
Histologic chorioamnionitis 79% 80% 58% <0.01
Cesarean delivery 45% 11% 30% <0.01
Singleton 67% 73% 72% 0.50
Hispanic ethnicity 11% 8% 35% <0.01
Race

White 48% 30% 56% <0.01
Black 47% 63% 42% 0.02
Other 5% 7% 2% 0.31

Males 58% 47% 55% 0.26
Gestational age (weeks) 23 (22-23) 22 (22-22) 23 (22-23) <0.01
Birth weight (grams) 546 (490-605) 532 (469-581) 540 (495-620) 0.30
Medicaid Insurance 47% 64% 63% <0.01
Apgar score 1 minute 2 (1-4) 1 (1-3) 1 (1-2) <0.01
Apgar score 5 minute 5 (3-7) 4 (1-6) 3 (1-5) <0.01
P value refers to unadjusted test for differences using chi-square test for categorical variables, Wilcoxon test for continuous variables

* Among survivors

Limitations

• There is a possibility of difference in unknown 
confounders associated with both the decision to 
provide ANS and neonatal care. 


