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1  |  INTRODUC TION

The first randomized trial of prenatal corticosteroids to reduce re-
spiratory distress syndrome in babies subsequently born preterm 
was published in 1972.1 Evidence of their efficacy has been accu-
mulating since then, and since the mid-1980s prenatal corticoste-
roids have been increasingly used for this indication. The robust 

evidence for their effectiveness in this regard has led many au-
thorities worldwide to endorse their use to improve outcomes for 
the baby.2

While the lung maturational effects of a single course of corti-
costeroids are apparent, there are emerging concerns of potential 
harm; for example, when multiple courses are applied, when women 
given prenatal corticosteroids deliver at term rather than preterm, or 
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Abstract
For women with a singleton or a multiple pregnancy in situations where active neo-
natal care is appropriate, and for whom preterm birth is anticipated between 24 and 
34 weeks of gestation, one course of prenatal corticosteroids should ideally be of-
fered 18 to 72 h before preterm birth is expected to improve outcomes for the baby. 
However, if preterm birth is expected within 18 h, prenatal corticosteroids should still 
be administered. One course of corticosteroids includes two doses of betamethasone 
acetate/phosphate 12 mg IM 24 h apart, or two doses of dexamethasone phosphate 
12 mg IM 24 h apart. In women in whom preterm birth is expected within 72 h and 
who have had one course of corticosteroids more than a week previously, one single 
additional course of prenatal corticosteroids could be given at risk of imminent deliv-
ery. Prenatal corticosteroids should not be offered routinely to women in whom late 
preterm birth between 34 and 36 weeks is anticipated. In addition, prenatal corticos-
teroids should not be given routinely before cesarean delivery at term. Neither should 
prenatal corticosteroids be given “just in case”. Instead, prenatal steroid administra-
tion should be reserved for women for whom preterm birth is expected within no 
more than 7 days, based on the woman's symptoms or an accurate predictive test.
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when corticosteroids are given in unproven scenarios such as elec-
tive cesarean section at term.

The purpose of this document is to review the evidence and pro-
vide good practice recommendations for the use of prenatal corti-
costeroids to improve outcomes in babies likely to be born preterm.

2  |  CLINIC AL SCENARIOS AND DRUG 
ADMINISTR ATION

2.1  |  Singleton pregnancy where preterm birth is 
anticipated before 34+0 weeks of gestation

Meta-analysis of 27 trials evaluating one or more courses of prenatal 
corticosteroids (betamethasone, dexamethasone, or hydrocortisone) 
in comparison with placebo or no treatment in babies anticipated 
to be born preterm has shown clear benefits for the baby, with a 
reduction in perinatal death (RR 0.85; 95% CI 0.77–0.93), respira-
tory distress syndrome (RR 0.71; 95% CI 0.65–0.78), intraventricular 
hemorrhage (RR 0.58; 95% CI 0.45–0.75), necrotizing enterocolitis 
(RR 0.50; 95% CI 0.32–0.78), and developmental delay in childhood 
(RR 0.51; 95% CI 0.27–0.97), but not cerebral palsy.3 Potential harms 
included evidence of reduced glucose tolerance but not diagnoses 
of diabetes in offspring exposed to prenatal corticosteroids in utero.

For trials in this meta-analysis, the steroid most commonly used 
was a betamethasone acetate/phosphate mix, in a dose of 24 mg di-
vided across 24 h. The majority of studies used a single course of 
steroids. The majority of trials included women with ruptured mem-
branes. There was no evidence that ruptured membrane status led 
to any differences in fetal outcomes or rates of chorioamnionitis or 
endometritis. There is some evidence that different types of cortico-
steroid have different effects on chorioamnionitis, but no evidence 
of difference in outcome for the baby.3

Betamethasone, but probably not dexamethasone, appears to 
reduce chorioamnionitis (RR 0.69; 95% CI 0.51–0.93). However, the 
Cochrane review suggests fewer benefits of corticosteroids when ad-
ministered at or after 35+0 weeks.3 Additionally, the National Institute 
for Health and Care Excellence (NICE) in the UK notes that the evidence 
for benefit over harms of prenatal steroid use is strongest for babies 
born between 24+0 and 34+0  weeks of gestation.4  Therefore, the 
lower limit for offering prenatal corticosteroids should be adjusted to 
the time when active care is appropriate in each specific location.

Recommendation: For women with singleton pregnancies where ac-
tive neonatal care is appropriate, for whom preterm birth is anticipated 
between 24+0 and 34+0  weeks of gestation, prenatal corticosteroids 
should be offered to improve outcomes for the baby.

2.2  |  Multiple pregnancy where preterm birth is 
anticipated before 34+0 weeks of gestation

There is much less evidence on the impact of prenatal corticosteroids in 
multiple pregnancies: the number of babies evaluated in trials restricted 
to multiple pregnancies is fewer than 250 for the outcomes of fetal, 

perinatal, or neonatal death, and 320 for the outcome of respiratory 
distress syndrome.3,5 However, the effect size is similar for all mother 
and baby outcomes, regardless of whether the study recruited women 
with singleton, multiple pregnancy, or a mixed population.

Recommendation: For women with multiple pregnancy where ac-
tive neonatal care is appropriate, for whom preterm birth is anticipated 
between 24+0 and 34+0 weeks of gestation, prenatal corticosteroids 
should be offered to improve outcomes for the baby.

2.3  |  Pregnancies where late preterm birth between 
34+0 and 36+6 weeks of gestation is anticipated

A high-quality US study assessed the effects of corticosteroids in 
2831 women at risk of late preterm birth (34+0 until 36+5 weeks of 
gestation).6 The administration of corticosteroids statistically signifi-
cantly reduced the requirement for respiratory support in the first 
72 h of life (11.6% vs 14.4%; RR 0.80; 95% CI 0.66–0.97; number 
needed to treat = 36). However, neonatal hypoglycemia was more 
common in the betamethasone group than in the placebo group 
(24.0% vs 15.0%; RR 1.6; 95% CI 1.37–1.87; number needed to harm 
= 11). While no long-term harms have been proven following corti-
costeroids at late preterm gestations, there has been no significant 
follow-up of trials. Observational studies using population data have 
shown prenatal corticosteroid exposure is associated with increased 
behavioral and psychiatric diagnoses in children.7

Recommendation: Prenatal corticosteroids should not be offered 
routinely to women in whom late preterm birth is anticipated. Instead, 
the use of prenatal corticosteroids should be considered in light of the 
balance of risks and benefits for individual women.

3  |  T YPE AND DOSE OF PRENATAL 
CORTICOSTEROIDS

Most studies have used betamethasone acetate/phosphate or dexa-
methasone phosphate as the prenatal steroid.3 Typical treatment 
regimens (one course) are two doses of betamethasone acetate/
phosphate 12 mg intramuscularly 24 h apart, or four doses of 6 mg 
dexamethasone phosphate intramuscularly 6  h apart. However, 
other treatment regimens have been used. It is vital to use an effec-
tive steroid formulation and the correct dose regimen for the type 
of steroid used to ensure sustained fetal exposure to the agent.8 
Assuming this is achieved, there is no evidence that either is bet-
ter for reducing fetal or neonatal adverse outcomes. The Asteroid 
study randomized 1356 women to two intramuscular injections of 
either 12  mg dexamethasone (dexamethasone sodium phosphate) 
or 11.4  mg betamethasone (Celestone Chronodose) 24  h apart, 
and found no differences in two-year outcomes between the two 
groups.9 As mentioned above, the relative risk of maternal chorio-
amnionitis appears lower with betamethasone acetate/phosphate.3

Recommendation: Where prenatal corticosteroids are given to im-
prove fetal outcomes, appropriate regimens include two doses of beta-
methasone acetate/phosphate 12 mg (=one course) IM 24  h apart, or 
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two doses of dexamethasone phosphate 12mg (=one course) IM 24  h 
apart.

4  |  TIMING OF ADMINISTR ATION

No large randomized trials compare different planned time intervals 
between prenatal corticosteroid administration and preterm birth. 
Retrospective studies have suggested that composite mortality and 
morbidity are lowest where the birth occurs 18–36 h after prenatal 
steroid administration, although some benefit was observable within 
3 h.10 Reduction in severe brain injury was most significant where 
the birth occurred 48–72 h after steroid administration. Almost all 
benefits of prenatal steroid administration had disappeared if the 
birth occurred 1 week or later after steroid administration.

Recommendations: Prenatal corticosteroids should ideally be given 
18–72 h—and certainly no more than 1 week—before preterm birth is 
anticipated. However, if preterm birth is expected within 18 h, prenatal 
corticosteroids should still be administered.

5  |  SINGLE OR MULTIPLE COURSES OF 
CORTICOSTEROIDS

Animal studies demonstrate the adverse effect of multiple courses of 
prenatal corticosteroids on the birthweight of the baby and subsequent 
hypothalamic-pituitary-adrenal axis function and neuronal myelination.

Ten trials have compared a repeat course of corticosteroids with no 
treatment in women who remain at risk of preterm birth 7 or more days 
after an initial course.11 A repeat course of corticosteroids reduced the 
risk of respiratory distress syndrome (RR 0.83; 95% CI 0.75–0.91) and 
severe infant outcome (RR 0.84; 95% CI 0.75–0.94). There was a re-
duction in birthweight (mean difference of −75.79 g; 95% CI −117.63 to 
−33.96 g) but no difference in birthweight outcomes adjusted for ges-
tational age. The follow-up to early childhood (18–24 months) showed 
no impact, including no effect on outcomes of total deaths, disability-
free survival, serious outcome, or growth. No significant positive or 
negative effects were apparent for the mother. An individual patient 
data meta-analysis showed broadly similar results, with corticosteroids 
associated with a substantial reduction in birthweight z scores.12

Recommendations: In women in whom preterm birth is expected 
within 72 h and who have had one course of corticosteroids more than 
a week ago, one additional course of prenatal corticosteroids could be 
given to improve outcomes for the baby.

6  |  USE OF PRENATAL CORTICOSTEROIDS 
IN LOW-RESOURCE SET TINGS

The initial randomized trials evaluating the benefits of prenatal corticos-
teroids have been conducted in high-income settings. It had been as-
sumed that the results of these studies were generalizable to all settings. 
However, the ACT cluster-randomized trial conducted in Argentina, 

Guatemala, India, Kenya, Pakistan, and Zambia demonstrated that pre-
natal corticosteroids did not reduce the primary outcome of neonatal 
mortality in babies below the 5th centile for birthweight (RR 0.96; 95% 
CI 0.87–1.06).13 Suspected maternal infection was increased in the in-
tervention group (OR 1.67; 95% CI 1.33–2.09) and neonatal mortality 
across the entire intervention group (a secondary outcome) was in-
creased (RR 1.12; 1.02–1.22). Reassuringly, a subsequent trial “ACTION”, 
conducted in 29 hospitals across Bangladesh, India, Kenya, Nigeria, and 
Pakistan, has unequivocally shown that prenatal dexamethasone given 
from 24–34 weeks of gestation does improve outcome, reducing still-
birth and neonatal death (RR 0.88; 95% CI 0.78–0.99) without increas-
ing maternal infection.14 Rates of preterm birth were higher in ACTION 
than in ACT, and women were only included if gestational age had been 
confirmed by ultrasound. Data from ACTION are included in the latest 
Cochrane meta-analysis, which ensures the benefit of prenatal corti-
costeroids in low-resource settings.3 The lower limit for offering prena-
tal corticosteroids should be adjusted to the time at which active care is 
appropriate at the specific location.

Recommendation: In low-resource settings, prenatal steroids should 
be given to  women with a singleton pregnancy where active neonatal 
care is appropriate and preterm birth is anticipated from 24–34 weeks of 
gestation, when ideally the following conditions are met: gestational age 
assessment can be accurately undertaken, preterm birth is considered 
imminent, there is no clinical evidence of maternal infection, adequate 
childbirth care is available (including the capacity to recognize and safely 
manage preterm labor and birth), the preterm newborn can receive ade-
quate care if needed (including resuscitation, thermal care, feeding sup-
port, infection treatment, and safe oxygen use).

7  |  BABIES BORN BY CESARE AN SEC TION 
AT TERM

Three studies (1196 participants) have examined the impact of corticos-
teroids before cesarean section at term (≥39 weeks of gestation; data 
taken from a wider meta-analysis of corticosteroids prior to elective ce-
sarean section).15 There was no statistically significant effect on respira-
tory distress syndrome (RR 0.45; 95% CI 0.07–3.07), although only four 
of the 1196 babies had respiratory distress syndrome, nor were there 
any effects on transient tachypnoea of the newborn or other respira-
tory events. In addition, all three included studies had inadequate blind-
ing of participants and/or personnel, leading to concern about potential 
bias. [Correction added on 14-February 2022 after first online and print 
publication: The preceding sentence has been amended in this version.]

Recommendation: Prenatal corticosteroids should not be given rou-
tinely before cesarean section at term.

8  |  PRENATAL CORTICOSTEROIDS A S A 
“JUST IN C A SE” THER APY

Given the undoubted short-term benefits of corticosteroids for 
babies delivering preterm ≤34+0 weeks of gestation within 7 days 
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(ideally 48 h) of steroid administration, clinicians may be tempted 
to give them “just in case” to women at high risk. However, there 
is no evidence that such a strategy is beneficial for babies in the 
short term. This lack of benefit has to be balanced against the evi-
dence that corticosteroids can cause long-term harm to babies, par-
ticularly to those babies who are subsequently born at term. For 
example, a population cohort from Finland of over 4000 pairs of 
term-born siblings discordant for steroid exposure demonstrated a 
hazard ratio of 1.33 (95% CI 1.26–1.41) for mental and behavioral 
disorders.7

Recommendation: Prenatal corticosteroids should not be given “just 
in case.” Prenatal steroid administration should be reserved for women 
for whom preterm birth is expected within no more than 7 days, based 
on the woman's symptoms (including contractions or preterm prelabor 
membrane rupture) or an accurate predictive test.
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