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SLHD - RPA Women and Babies: Antenatal Corticosteroids   

1. Introduction 

In Australia, around 8.7% of babies are born preterm, with most of these births occurring at 
gestational ages between 32 and 36 completed weeks1.  A single course of antenatal 
corticosteroids remains the gold standard in reducing death and major morbidity in babies 
born preterm2,3.  

The evidence is less clear and there is some variation in clinical practice for repeat courses 
of antenatal corticosteroids3-5, the use of antenatal corticosteroids in women with specific 
obstetric complications6,7 and for caesarean section at term8.  

This guideline provides evidence-based recommendations to guide decision-making in 
clinical practice for SLHD.  

2. The Aims / Expected Outcome of this Guideline  

This guideline focuses on the evidence for benefits versus risk of antenatal corticosteroids in 
the following circumstances 

1) Use of a single course of antenatal corticosteroids for women at risk of preterm birth 
2) Use of repeat antenatal corticosteroids for women at risk of preterm birth 
3) Use of antenatal corticosteroids prior to elective caesarean section at term 

3. Risk Statement 

SLHD Enterprise Risk Management System (ERMS) Risk # 101 - Safe Medication 
Management  

 Clinical risk of preterm infants with inadequate steroids having more severe 
complications and higher mortality. 

 Risk of exposure of multiple course of antenatal corticosteroids. 

 Risk of respiratory morbidity for planned caesarean section.  

 Mitigating potential high prevalence of use of antenatal corticosteroids for planned 
caesarean section at/near term where the number needed to treat to benefit is high. 

4. Scope   

 RPA Women and Babies staff including obstetric, midwifery and neonatal 

5. Resources 

 Australia and New Zealand Guidelines for antenatal corticosteroids Liggins Institute 

6.  Implementation 

 RPA Newborn Care Website 

 SLHD Website – Policies and Guidelines 

 RPA Newborn Care Education Program 

 Obstetric Service Improvement Committee 

7. Key Performance Indicators and Service Measures 

 Incident Information Management System  

 SLHD Women and Babies Morbidity and Mortality meetings 

 NICUS Database and Annual Report 

 ANZNN Database and Annual Report 
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8.  Guidelines 

8.1 Preterm Birth: 

In Australia in 2017, 8.7% of babies were born preterm, representing around 1 in 12 births1.  
Preterm birth is associated with perinatal mortality, long-term neurological disability 
(including cerebral palsy), admission to neonatal intensive care, severe morbidity in the first 
weeks of life, prolonged hospital stay after birth, readmission to hospital in the first year of 
life and increased risk of chronic lung disease9. Preterm birth can have a serious emotional 
impact on the family9.  

Antenatal corticosteroids are a gold standard treatment in terms of reducing mortality and 
morbidity associated with preterm birth3. 

 

8.2 Single course of antenatal corticosteroids 

The benefits of antenatal glucocorticoid treatment in women with threatened or planned 
preterm birth have been summarized in a Cochrane systematic review involving 30 trials 
(7774 women and 8158 infants)2, and include a reduced incidence of neonatal death, 
respiratory distress syndrome, intraventricular haemorrhage, early neonatal sepsis and 
necrotising enterocolitis, with numbers needed to treat to benefit of 30 or fewer  

› Perinatal death (RR 0.72, 95% CI 0.58 to 0.89) 

› Neonatal death (RR 0.69, 95% CI 0.58 to 0.81) 

› RDS (RR 0.66, 95% CI 0.56 to 0.77) 

› IVH (RR 0.55, 95% CI 0.40 to 0.76) 

› NEC (RR 0.50,95%CI 0.32 to 0.78) 

› Resp support (RR 0.68, 95% CI 0.56 to 0.84) 

› Infection in the first 48 hours after birth (RR 0.60,95% CI 0.41 to 0.88) 

› NICU admission (RR 0.80, 95% CI 0.65 to 0.99) 

 

These benefits were not associated with an increase in the incidence of intrauterine infection 
or puerperal sepsis. In these trials, efforts were made to expose fetuses to glucocorticoids 
for at least 48 to 72 hours, though subgroup analysis showed that the incidence of neonatal 
death and respiratory distress syndrome were reduced even if exposure to glucocorticoids 
was within 24 and 48 hours of birth, respectively2. In these initial trials there were no clear 
adverse neurological or cognitive effects up to 20 years of age and no significant difference 
in long-term cardiovascular risks, cognitive functioning, working memory and attention, 
psychiatric morbidity, handedness or health-related quality of life2. 

 

8.2.1 Threshold for giving antenatal corticosteroids 

The decision for administering an initial course of antenatal corticosteroids will depend on 
the woman’s risk of preterm delivery and the fetus’ risk of maladaptation including respiratory 
distress, need for respiratory support, admission to intensive care and complications 
including mortality, IVH and NEC. Practice at RPA has been to recommend antenatal 
corticosteroids when the number of women needed to treat (NNT) to prevent one infant 
developing RDS is below 40. Meta-analysis of trials found a typical RR 0.66 (95% CI 0.59 to 
0.73) of RDS in infants of mothers receiving an initial course of antenatal corticosteroids, 
suggesting a typical reduction in risk of 34% (95% CI 41 to 27%). The risk of respiratory 
distress after birth is strongly affected by gestation at delivery and mode of delivery (Table 
1).  
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Table 1: Initial course antenatal corticosteroids: Percentage with respiratory distress 
and number needed to treat to prevent one infant with respiratory distress 

 

Gestation 
(weeks) 

Caesarean section with or without labour Vaginal delivery 

 % severe 
respiratory 
distress 

NNT % severe 
respiratory 
distress 

NNT 

29-30 >50% <6 64% 4 

31-32 54% 5 35% 8 

33-34 64% 5 20% 14 

35-36 32% 9 5.4% 53 

 CS no labour CS with labour Vaginal delivery 

 % any 
respiratory 
distress # 

NNT % any 
respiratory 
distress # 

NNT % any 
respiratory 
distress # 

NNT 

37 7.5% 45 5.8% 51 1.3% 233 

38 4.2% 69 0.9% 312 0.7% 420 

39 1.8% 165 1.2% 181 0.3% 919 

40 0.4% 717 1.1% 269 0.5% 566 

 

Highlighted area = recommendation for routine use 

# Approximately one in five infants with respiratory distress at or near term will develop severe 
respiratory distress (>70% inspired oxygen or ventilated). 

 

8.2.2 Key Recommendations for initial course of antenatal corticosteroid: 

1) In a woman at risk of early preterm birth* before 34 weeks and 6 days use a single 
course of antenatal corticosteroids when preterm birth is expected within the next 7 
days even if birth is likely within 24 hours. 
 
*Regardless of the reason for preterm birth 
 

2) For women beyond 35 weeks gestation consider the NNT to benefit and whether 
induction of labour or planned CS (see Table 1). 

 

8.2.3 Corticosteroid Type and Dose: 

Despite the ubiquitous use of antenatal corticosteroids the dosing regimens have not 
changed since the early trials10. Therefore there is still uncertainty about the optimal dose of 
corticosteroids to use, what constitutes a course, timing of use prior to birth and frequency of 
administration between doses and/or courses11. In line with the Australia and New Zealand 
Guidelines3 at RPA we recommend: 

 Betamethasone 24 mg in divided doses, completed between 12 and 36 hours. 

 Administer Celestone® Chronodose®, as two intramuscular doses of 11.4 mg, 24 
hours apart. A reduced dosing interval (e.g. 12 hours) may be considered for women 
likely to deliver within the next 24 hours. 
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8.3 Repeat courses of antenatal steroids 

 

Repeat doses of antenatal corticosteroids reduce the incidence and severity of neonatal 
respiratory distress and possibly the risk of serious infant morbidity in the first few weeks 
after birth4,5,12. These short-term benefits for babies support the use of repeat a dose of 
prenatal corticosteroids for women at risk of preterm birth. However, these benefits are 
associated with some concerns in terms of slower growth and smaller head circumference, 
and there is still insufficient evidence on the longer-term benefits and risks4,13,14.  

The latest Cochrane review5 examined the effect of repeat courses of antenatal 
corticosteroids in women at continued risk of preterm birth between 24 to 33 weeks 
gestation. All trials used repeat courses of betamethasone (total of 12mg or 24mg), with 2 
trials15,16 giving a single repeat course. The others offered up to weekly courses of 
corticosteroids until birth or a maximum 34 weeks gestation. A summary of benefits is below: 

 

Summary of Benefits of Repeat Steroids 

Primary Outcomes 

› Reduced combined serious outcome (RR, 0.84; 95% CI, 0.75– 0.94 ) 

› Reduced respiratory distress syndrome (RR 0.83; 95% CI 0.75– 0.91) 

› No difference in chronic lung disease, perinatal death, and IVH 

Secondary Outcomes 

› Reduced oxygen use (RR, 0.92; 95% CI, 0.85– 0.99) 

› Reduced surfactant use (RR, 0.78;95% CI, 0.65– 0.95) 

› Reduced mechanical ventilation (RR, 0.84; 95% CI, 0.71– 0.99)  

› Less patent ductus arteriosus (RR, 0.80; 95% CI, 0.64–0.98)  

› Less inotrope use (RR, 0.80; 95% CI, 0.66– 0.97) 

 

Three trials reported neurodevelopment of infants exposed to repeat courses of antenatal 
corticosteroids. Crowther 12,14 reported survival free of major disability was similar in the 
repeat corticosteroid and placebo (RR 1.04, 95% CI 0.98 to 1.10) and no significant 
difference between the groups in body size, blood pressure, use of health services, 
respiratory morbidity, or child behaviour scores. However, children exposed to repeat doses 
of corticosteroids were more likely to warrant assessment for attention problems (P = 
0.04)13. The NICHD trial17,18 also reported no significant difference in Bayley scores, 
incidence of CP (RR 5.7; 95% CI 0.7 to 46.7) or anthropometric measurements between 2 
and 3 years of age.  However, there was a significant increase in cerebral palsy or death in 
pregnancies with ≥4 treatment courses (RR 4.0, 95% CI 0.9 to 18.2, p = 0.05)17,18. 
Peltoniemi 16,19 reported a single repeat dose of antenatal betamethasone had the same 
short term benefits but tended not to influence physical growth or neurodevelopment at 2 
years of age. 

 

Summary of Risks of Repeat Steroids 

› Increased caesarean section (RR 1.11, 95% CI 1.01 to 1.22).  

› Reduced mean birth weight (mean diff -75.8 g, 95% CI -117.6 g to -34 g) BUT not if 
adjusted for gestational age 

› No difference in incidence of cerebral palsy (RR, 1.03; 95% CI, 0.71–1.50) 
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› No difference in  blindness (RR, 1.17; 95% CI, 0.65–2.10)  

› No difference in deafness (RR, 0.85; 95% CI, 0.29 –2.52) 

› No difference in deaths, survival free of disability, survival free of major disability, 
disability or serious outcome overall noting the following:  

- NICHD Study17,18  - babies were smaller (2216 g versus 2330 g, P=0.0026), 
shorter (44.5 cm versus 45.4 cm, P<0.001), smaller head circumference (31.1 
cm versus 31.7 cm P<0.001). There was an increase in CP or death if ≥ 4 
treatment courses (RR 4.0 95% CI 0.9 – 18.2) 

- ACTORDS Study – increased assessment for attention problems at age 2 but 
no difference in neurosensory disability at 6 – 8 years.13,14,20  

 

Table 2: Repeat courses of antenatal corticosteroids:  Percentage ventilated and 
number needed to treat to prevent one infant developing severe respiratory distress  

 

Gestation 
(weeks) 

CS with or without labour Vaginal delivery 

 % severe respiratory distress NNT % severe respiratory distress NNT 

30 73% 8 55% 10 

31 63% 9 38% 15 

32 40% 14 21% 26 

33 24% 23 16% 35 

34 26% 21 9% 62 

35 12% 46 6% 93 

36 9% 62 3% 277 

Indicates recommendation for routine use of a repeat course of antenatal corticosteroid 

*Assumptions: 

 Relative risk reduction = 18%  

 Risk of respiratory distress derived from population data for risk of ventilation in infants exposed 
to antenatal corticosteroids 

 

8.3.1 Key Recommendation: 

 

1) repeat course of antenatal corticosteroids may be considered for any woman at high 
risk of preterm delivery in the next 7 days who at the time of assessment is <32 
weeks and 6 days’ gestation and not less than 7 days after the initial course of 
antenatal corticosteroids. 
 

2) The clinical decision to use a repeat dose should be based on an assessment of 
ongoing risk for preterm birth. 
 

3) A repeat course of antenatal corticosteroids may be considered for any woman 
undergoing caesarean section not in labour in the next 7 days who at the time of 
assessment is <37 weeks’ gestation.  
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8.3.2 Corticosteroid dose and type 

 

Either: A single repeat dose of 12 mg betamethasone 

Administer Celestone® Chronodose®** 11.4 mg, intramuscularly as one dose 

Use up to a maximum of three, single, repeat doses only (if > 7 and < 14 days from initial). 

 

Or: A single repeat course of 24 mg betamethasone in divided doses completed within 24 
hours. 

Administer Celestone® Chronodose®** 11.4 mg, as two intramuscular doses, 24 hours 
apart. 

Do not give any further repeat courses. 

 

8.4 Antenatal corticosteroids near team 

 

The use of antenatal corticosteroids prior to elective caesarean section, at gestations close 
to term, to reduce the risk of infant respiratory distress syndrome is an area of on-going 
debate8 and is being addressed in a currently recruiting RCT (ref C-steroid). Only about 5% 
of infants born at term by elective cesarean require admission for respiratory distress21,22 
(Table 1) and serious morbidity and severe disease is uncommon. The most common 
respiratory morbidity at term is transient tachypnoea of the newborn. The most recent 
Cochrane Review showed significant reduction in both RDS and TTN from 4 trials (3956 
women and 3893 neonates). 

 

Table 3: 

 

 

Although evidence8,23 supports short term benefit there are concerns about lower teacher-
reported academic ability24 in childhood, combined with concerns about later life harms25-27. 
A recent register based population cohort study in Finland included  term born sibling pairs 
discordant for maternal steroid exposure and demonstrated a higher risk for mental and 
behavioural disorders in the steroid exposed infants  (6.56% vs 4.17% for within-sibpair 
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differences; absolute difference, 2.40% [95% CI, 1.67%-3.21%]; P < .001; HR, 1.38 [95% 
CI,1.21-1.58]; P < .001)28 

In addition, for many women there is an equally effective alternative to reducing short term 
respiratory morbidity by delaying elective cesarean section until 39 weeks if possible. 

 

8.4.1 Key Recommendations for steroids for elective caesarean section near term 

 

1) Where possible, plan for elective caesarean section > 39 weeks gestation as per  
NSW Maternity GL2016_015 
 

2) In some circumstances, consider a course of corticosteroids women undergoing 
elective caesarean section <39 weeks gestation if there are additional risks around 
the baby having breathing problems. This should be considered on an individual 
patient basis. 

 

9.  Definitions 

Preterm birth - birth prior to 37 weeks gestation 
 

RDS – respiratory distress syndrome  

CP – cerebral palsy  

NICU  - Neonatal Intensive Care Unit 

 

 

ANZNN - The Australian and New Zealand 
Neonatal Network 

 

10.  Consultation 

Reviewed and approved by the RPA Newborn Care Guideline Committee and RPA Obstetric 
Service Improvement Committee.  

10.1 National Safety and Quality Health Service (NSQHS) Standards, 2nd 
Edition 

Clinical Governance Standard 

Partnering with Consumers Standard 

Preventing and Controlling Healthcare-Associated Infection Standard 

Medication Safety Standard 

Comprehensive Care Standard 

 

https://www1.health.nsw.gov.au/pds/ActivePDSDocuments/GL2016_015.pdf
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