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A B S T R A C T

Background

Respiratory morbidity including respiratory distress syndrome (RDS) is a serious complication of preterm birth and the primary cause
of early neonatal mortality and disability. Despite early evidence indicating a beneficial eGect of antenatal corticosteroids on fetal lung
maturation and widespread recommendations to use this treatment in women at risk of preterm delivery, some uncertainty remains about
their eGectiveness particularly with regard to their use in lower-resource settings, diGerent gestational ages and high-risk obstetric groups
such as women with hypertension or multiple pregnancies.

This updated review (which supersedes an earlier review Crowley 1996) was first published in 2006 and subsequently updated in 2017.

Objectives

To assess the eGects of administering a course of corticosteroids to women prior to anticipated preterm birth (before 37 weeks of
pregnancy) on fetal and neonatal morbidity and mortality, maternal mortality and morbidity, and on the child in later life.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (3 September 2020), ClinicalTrials.gov, the databases that
contribute to the WHO International Clinical Trials Registry Platform (ICTRP) (3 September 2020), and reference lists of the retrieved studies.

Selection criteria

We considered all randomised controlled comparisons of antenatal corticosteroid administration with placebo, or with no treatment, given
to women with a singleton or multiple pregnancy, prior to anticipated preterm delivery (elective, or following rupture of membranes or
spontaneous labour), regardless of other co-morbidity, for inclusion in this review.

Data collection and analysis

We used standard Cochrane Pregnancy and Childbirth methods for data collection and analysis. Two review authors independently
assessed trials for inclusion, assessed risk of bias, evaluated trustworthiness based on predefined criteria developed by Cochrane
Pregnancy and Childbirth, extracted data and checked them for accuracy, and assessed the certainty of the evidence using the

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

1

mailto:emcgoldrick@nhs.net
https://doi.org/10.1002%2F14651858.CD004454.pub4
http://clinicaltrials.gov/
http://apps.who.int/trialsearch/


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

GRADE approach. Primary outcomes included perinatal death, neonatal death, RDS, intraventricular haemorrhage (IVH), birthweight,
developmental delay in childhood and maternal death.

Main results

We included 27 studies (11,272 randomised women and 11,925 neonates) from 20 countries. Ten trials (4422 randomised women) took
place in lower- or middle-resource settings.

We removed six trials from the analysis that were included in the previous version of the review; this review only includes trials that meet
our pre-defined trustworthiness criteria. In 19 trials the women received a single course of steroids. In the remaining eight trials repeated
courses may have been prescribed.

FiEeen trials were judged to be at low risk of bias, two had a high risk of bias in two or more domains and ten trials had a high risk of bias
due to lack of blinding (placebo was not used in the control arm.

Overall, the certainty of evidence was moderate to high, but it was downgraded for IVH due to indirectness; for developmental delay due
to risk of bias and for maternal adverse outcomes (death, chorioamnionitis and endometritis) due to imprecision.

Neonatal/child outcomes

Antenatal corticosteroids reduce the risk of:

- perinatal death (risk ratio (RR) 0.85, 95% confidence interval (CI) 0.77 to 0.93; 9833 infants; 14 studies; high-certainty evidence; 2.3%
fewer, 95% CI 1.1% to 3.6% fewer),

- neonatal death (RR 0.78, 95% CI 0.70 to 0.87; 10,609 infants; 22 studies; high-certainty evidence; 2.6% fewer, 95% CI 1.5% to 3.6% fewer),

- respiratory distress syndrome (RR 0.71, 95% CI 0.65 to 0.78; 11,183 infants; studies = 26; high-certainty evidence; 4.3% fewer, 95% CI
3.2% to 5.2% fewer).

Antenatal corticosteroids probably reduce the risk of IVH (RR 0.58, 95% CI 0.45 to 0.75; 8475 infants; 12 studies; moderate-certainty
evidence; 1.4% fewer, 95% CI 0.8% to1.8% fewer), and probably have little to no eGect on birthweight (mean diGerence (MD) -14.02 g, 95%
CI -33.79 to 5.76; 9551 infants; 19 studies; high-certainty evidence).

Antenatal corticosteroids probably lead to a reduction in developmental delay in childhood (RR 0.51, 95% CI 0.27 to 0.97; 600 children; 3
studies; moderate-certainty evidence; 3.8% fewer, 95% CI 0.2% to 5.7% fewer).

Maternal outcomes

Antenatal corticosteroids probably result in little to no diGerence in maternal death (RR 1.19, 95% CI 0.36 to 3.89; 6244 women; 6 studies;
moderate-certainty evidence; 0.0% fewer, 95% CI 0.1% fewer to 0.5% more), chorioamnionitis (RR 0.86, 95% CI 0.69 to 1.08; 8374 women;
15 studies; moderate-certainty evidence; 0.5% fewer, 95% CI 1.1% fewer to 0.3% more), and endometritis (RR 1.14, 95% CI 0.82 to 1.58;
6764 women; 10 studies; moderate-certainty; 0.3% more, 95% CI 0.3% fewer to 1.1% more)

The wide 95% CIs in all of these outcomes include possible benefit and possible harm.

Authors' conclusions

Evidence from this updated review supports the continued use of a single course of antenatal corticosteroids to accelerate fetal lung
maturation in women at risk of preterm birth. Treatment with antenatal corticosteroids reduces the risk of perinatal death, neonatal death
and RDS and probably reduces the risk of IVH. This evidence is robust, regardless of resource setting (high, middle or low).

Further research should focus on variations in the treatment regimen, eGectiveness of the intervention in specific understudied subgroups
such as multiple pregnancies and other high-risk obstetric groups, and the risks and benefits in the very early or very late preterm periods.
Additionally, outcomes from existing trials with follow-up into childhood and adulthood are needed in order to investigate any longer-
term eGects of antenatal corticosteroids.

We encourage authors of previous studies to provide further information which may answer any remaining questions about the use of
antenatal corticosteroids without the need for further randomised controlled trials. Individual patient data meta-analyses from published
trials are likely to provide answers for most of the remaining clinical uncertainties.

P L A I N   L A N G U A G E   S U M M A R Y

What are the benefits and risks of giving corticosteroids to pregnant women at risk of premature birth?

Why is this question important?

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)
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Babies born prematurely (before 37 weeks of pregnancy) can have trouble breathing if their lungs are not suGiciently developed. Up to half
of babies born before 28 weeks, and a third of babies born before 32 weeks, have problems breathing and many babies do not survive.
Others may become disabled due to the lack of oxygen they suGer because of the breathing diGiculties experienced at birth.  

Women who may be at risk of giving birth prematurely can be given corticosteroids to prevent their babies from having trouble breathing
once they are born. Corticosteroids are anti-inflammation medicines that help the baby’s lungs mature before being born. They are usually
given to women at risk of early labour, typically as two injections, though they can also be given before planned preterm birth and in some
cases a repeat course can be given.

To find out about the benefits and risks of giving corticosteroids to women at risk of giving birth early, we reviewed the evidence from
research studies.

How did we identify and evaluate the evidence?

We searched the medical literature for studies that compared the eGects of corticosteroids against:

- a placebo (dummy) treatment; or

- no treatment.

We compared the results and summarised the evidence from all the studies. We rated our confidence in the evidence, based on factors
such as study methods and sizes, and the consistency of findings across studies.

What did we find?

We found 27 studies that involved 11,272 women and 11,925 infants. The studies were set in 21 diGerent countries, which included high-,
middle- and low-income countries.

Infant health

Robust evidence shows that corticosteroids:

- reduce perinatal deaths (numbers of stillbirths and babies dying in the first 28 days of life);

- reduce neonatal deaths (numbers of babies dying in the first 28 days of life);

- reduce serious breathing problems in the first hours of life;

- have little to no eGect on babies’ birth weight.

Corticosteroids probably reduce the risk of:

- bleeding inside the brain;

- developmental delay in later childhood.

We are only moderately confident about these two findings, either because:

- the infants in the studies may not have been representative of all babies born prematurely; or

- studies may have been conducted in ways that introduced errors into their results.

Maternal health

The evidence indicates that corticosteroids probably do not aGect the risk of:

- mothers dying aEer giving birth;

- developing chorioamnionitis (inflammation or infection of the tissues that surround the baby in pregnancy);

- developing endometritis (inflammation of the lining of the uterus).

We are only moderately confident about these three findings because they are based on few events. Until we have more evidence from
more women, we cannot be certain that there is no diGerence in risk.

We found little evidence about:

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)
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- women who were pregnant with multiple babies; women with high blood pressure; or women whose membranes surrounding the baby
broke early;

- the eGects of corticosteroids in babies born prematurely versus very prematurely;

- diGerent doses of corticosteroids.

This means that we cannot be certain that the findings in this review apply to all women and babies at risk of premature birth. Nor can
we determine which dose of corticosteroids is best.

What does this mean?

Corticosteroids given to women at risk of premature birth improve the chances that, once they are born, their babies will be able to breathe
and survive.

The evidence available suggests that corticosteroids are probably not associated with risks for the baby or mother. Further evidence is
needed about:

- whether corticosteroids work diGerently for women who expect multiple babies or who have high blood pressure;

- whether the benefits and risks of corticosteroids are the same when babies are born very prematurely, or less prematurely;

- which dose of corticosteroids works best.

How-up-to date is this review?

The evidence in this Cochrane Review is current to September 2020.

A visual summary of some of the results from this review can be found here.

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)
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Summary of findings 1.   Neonatal and child outcomes: corticosteroids compared to placebo or no treatment for accelerating fetal lung maturation for
women at risk of preterm birth

Neonatal and child outcomes: corticosteroids compared to placebo or no treatment for accelerating fetal lung maturation for women at risk of preterm birth

Patient or population: infants born of women at risk of preterm birth
Setting: hospitals settings in low-, middle- and high-resource countries
Intervention: corticosteroids
Comparison: placebo or no treatment

Anticipated absolute effects* (95% CI)Outcomes Relative effect
(95% CI)

Without Corti-
costeroids

With Corticos-
teroids

Difference

Certainty of
the evidence
(GRADE)

What happens

Study populationPerinatal death
(composite of fe-
tal death (in utero
death) and neona-
tal death)
№ of participants:
9833
(14 RCTs)

RR 0.85
(0.77 to 0.93)

15.6% 13.3%
(12 to 14.6)

2.3% fewer
(3.6 fewer to
1.1 fewer)

⊕⊕⊕⊕
HIGH

Corticosteroids reduce perinatal death compared
with placebo or no treatment.

Study populationNeonatal death
(infants born with
signs of life who die
within the first 28
days)
№ of participants:
10,609
(22 RCTs)

RR 0.78
(0.70 to 0.87)

11.9% 9.3%
(8.3 to 10.3)

2.6% fewer
(3.6 fewer to 1.5
fewer)

⊕⊕⊕⊕
HIGH

Corticosteroids reduce neonatal death compared
with placebo or no treatment.

Study populationRespiratory dis-
tress syndrome
№ of participants:
11,183
(26 RCTs)

RR 0.71
(0.65 to 0.78)

14.8% 10.5%
(9.6 to 11.5)

4.3% fewer
(5.2 fewer to 3.2
fewer)

⊕⊕⊕⊕
HIGH

Corticosteroids reduce respiratory distress syn-
drome compared with placebo or no treatment.

We did not downgrade for risk of bias (two trials) at
high risk of bias due to lack of placebo in control) be-
cause sensitivity analysis removing those trials made
very little difference to the effect estimate.

Intraventricular
haemorrhage (IVH)

RR 0.58
(0.45 to 0.75)

Study population ⊕⊕⊕⊝

MODERATE 1

C
o
ch

ra
n
e

L
ib

ra
ry

T
ru

ste
d
 e

v
id

e
n
ce

.
In

fo
rm

e
d
 d

e
cisio

n
s.

B
e
tte

r h
e
a
lth

.

  

C
o
ch
ra
n
e D

a
ta
b
a
se o

f S
ystem

a
tic R

e
vie

w
s



A
n
te

n
a
ta

l co
rtico

ste
ro

id
s fo

r a
cce

le
ra

tin
g
 fe

ta
l lu

n
g
 m

a
tu

ra
tio

n
 fo

r w
o
m

e
n
 a

t risk
 o

f p
re

te
rm

 b
irth

 (R
e
v
ie

w
)

C
o
p
yrig

h
t ©

 2020 T
h
e C

o
ch
ra
n
e C

o
lla
b
o
ra
tio

n
. P
u
b
lish

ed
 b
y Jo

h
n
 W
ile
y &

 S
o
n
s, Ltd

.

6

№ of participants:
8475
(12 RCTs)

3.3% 1.9%
(1.5 to 2.5)

1.4% fewer
(1.8 fewer to 0.8
fewer)

Corticosteroids probably reduce intraventricular
haemorrhage compared with placebo or no treat-
ment.

We did not downgrade for risk of bias (four trials in-
fants) at high risk of bias due to lack of placebo in
control groups) because sensitivity analysis remov-
ing those trials made very little difference to the ef-
fect estimate.

Mean birthweight
(g)
№ of participants:
9551
(19 RCTs)

- The mean birth-
weight in the
control group
ranged from
941 g to 2654 g

- MD 14.02 lower
(33.79 lower to
5.76 higher)

⊕⊕⊕⊕
HIGH

Corticosteroids result in little to no difference in
mean birthweight compared with placebo or no
treatment.

We did not downgrade for risk of bias (two trials at
high risk of bias due to incomplete outcome data)
because sensitivity analysis removing those trials
made very little difference to the effect estimate.

We did not downgrade for imprecision because the
confidence interval showed a difference at most on
average of 33 g in weight, which is less than 10% of
the lightest mean weight in any trial.

Developmental de-
lay in childhood
№ of participants:
600 (3 RCTs).

Age at follow-up: 2
to 12 years.

RR 0.51 (0.27 to
0.97)

7.7% 4.0%

(2.1 to 7.5)

3.8% fewer

(5.7 fewer to 0.2
fewer)

⊕⊕⊕⊝

MODERATE 2
Corticosteroids probably lead to a slight reduction
in developmental delay in childhood compared with
placebo or no treatment.

Additionally, in three studies (778 children) it was
uncertain if corticosteroids had any effect on intel-
lectual impairment (RR 0.86, 95% CI 0.44 to 1.69).
In two studies (166 children) it was uncertain if cor-
ticosteroids had any effect on the risk of visual im-
pairment (RR 0.55, 95% CI 0.24 to 1.23) and in one
study (82 children) it was uncertain if corticosteroids
have any effect on hearing impairment (RR 0.64, 95%
CI 0.04 to 9.87). Another study reported no children
with hearing impairment in either group (84 chil-
dren).

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: Confidence interval; RR: Risk ratio.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
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Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

1 Downgraded one level for indirectness: in some trials only a subset of infants were screened for IVH; some trials diagnosed IVH at postmortem only.
2 Downgraded one level for risk of bias: unclear randomisation, allocation concealment, incomplete outcome data and selective reporting
 
 

Summary of findings 2.   Maternal outcomes: corticosteroids compared to placebo or no treatment for accelerating fetal lung maturation for women
at risk of preterm birth

Maternal outcomes: corticosteroids compared to placebo or no treatment for accelerating fetal lung maturation for women at risk of preterm birth

Patient or population: women at risk of preterm birth
Setting: hospitals settings in low-, middle- and high-resource countries
Intervention: corticosteroids
Comparison: placebo or no treatment

Anticipated absolute effects* (95% CI)Outcomes Relative effect
(95% CI)

Without Corti-
costeroids

With Corticos-
teroids

Difference

Certainty of
the evidence
(GRADE)

What happens

Study populationMaternal death
follow up: 90
days
№ of participants:
6244
(6 RCTs)

RR 1.19
(0.36 to 3.89)

0.2% 0.2%
(0.1 to 0.6)

0.0% fewer (0.1
fewer to 0.5
more)

⊕⊕⊕⊝

MODERATE 1
Corticosteroids probably result in little to no differ-
ence in maternal death, but the wide 95% CI includes
possible benefit and possible harm, compared to
placebo or no treatment.

Four studies (3174 women) reported zero deaths in ei-
ther arm.

Study populationChorioamnionitis
№ of participants:
8374
(15 RCTs)

RR 0.86
(0.69 to 1.08)

3.5% 3.0%
(2.4 to 3.8)

0.5% fewer
(1.1 fewer to 0.3
more)

⊕⊕⊕⊝

MODERATE 2
Corticosteroids probably make little to no difference
to the risk of chorioamnionitis but the wide 95% CI in-
cludes possible benefit and possible harm, compared
to placebo/no treatment.

Study populationEndometritis
№ of participants:
6764
(10 RCTs)

RR 1.14
(0.82 to 1.58)

1.8% 2.1%
(1.5 to 2.9)

0.3% more
(0.3 fewer to 1.1
more)

⊕⊕⊕⊝

MODERATE 1
Corticosteroids probably make little to no difference
to the risk of endometritis but the wide 95% CI in-
cludes possible benefit and possible harm, compared
to placebo/no treatment.
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: Confidence interval; RR: Risk ratio,

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

1 Downgraded one level for imprecision: few events and wide 95% CI that includes possible benefit and possible harm
2 Downgraded one level for imprecision: wide 95% CI that includes possible benefit and possible harm
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B A C K G R O U N D

This updated review, which supersedes an earlier review Crowley
1996, was first published in 2006 and subsequently updated in
2017.

Description of the condition

Respiratory distress syndrome (RDS) is a serious complication of
preterm birth and the primary cause of early neonatal death and
disability (Rodriguez 2002). It aGects up to half of babies born
before 28 weeks and a third of babies born before 32 weeks.
Approximately 42% of extremely low birthweight babies have RDS
(Hintz 2007).

Respiratory failure in these infants occurs as a result of surfactant
deficiency, poor lung anatomical development and immaturity in
other organs. Neonatal survival aEer preterm birth improves with
gestation (Doyle 2001a), reflecting improved maturity of organ
systems. However, those who survive early neonatal care are at
increased risk of long-term neurological disability (Doyle 2001b).

Some understanding of fetal lung development may be useful
in understanding why RDS occurs and why corticosteroids work.
Fetal lung development can be divided into five stages: embryonic,
pseudoglandular, canalicular, terminal sac and alveolar. From 28 to
35 weeks' gestation, the alveoli can be counted and with increasing
age they become more mature. Lung volume increases four-fold
between 29 weeks and term. Alveolar number shows a curvilinear
increase with age but a linear relationship with bodyweight. At
birth there are an average of 150 million alveoli (half the expected
adult number). The alveoli produce surfactant. The alveolar stage
continues for one to two years aEer birth. In the preterm infant, low
alveolar numbers probably contribute to respiratory dysfunction.

The fetal lung also matures biochemically with increasing
gestation. Lamellar bodies, which store surfactant, appear at 22 to
24 weeks. Surfactant is a complex mixture of lipids and apoproteins,
the main constituents of which are dipalmitoylphosphatidyl
choline, phosphatidylglycerol and apoproteins A, B, C and D.
Surfactant is needed to maintain stability when breathing out, to
prevent collapse of the alveoli. Premature infants have a qualitative
and quantitative deficiency of surfactant, which predisposes them
to RDS. At the low lung volume associated with expiration, surface
tension becomes very high, leading to atelectasis with subsequent
intrapulmonary shunting, ventilation perfusion inequalities, and
ultimately respiratory failure. Capillary leakage allows inhibitors
from plasma to reach alveoli and inactivate any surfactant that may
be present. Hypoxia, acidosis and hypothermia (common problems
in the very preterm infant) can reduce surfactant synthesis required
to replenish surfactant lost from the system. The pulmonary
antioxidant system develops in parallel to the surfactant system
and deficiency in this also puts the preterm infant at risk of chronic
lung disease.

Description of the intervention

While researching the eGects of the steroid dexamethasone on
premature parturition in fetal sheep in 1969, Liggins found that
there was some inflation of the lungs of lambs born at gestations
at which the lungs would be expected to be airless (Liggins 1969).
Liggins and Howie performed the first randomised controlled trial
in humans of betamethasone for the prevention of RDS in 1972
(Liggins 1972a).

Subsequent to the original Liggins study a large number of clinical
trials have been performed on the eGects of corticosteroids before
preterm birth. The first structured review on corticosteroids in
preterm birth was published in 1990 (Crowley 1990). This review
showed that corticosteroids given prior to preterm birth (as a
result of either preterm labour or planned preterm delivery) are
eGective in preventing RDS and neonatal mortality. Corticosteroid
treatment was also associated with a significant reduction in the
risk of intraventricular haemorrhage (IVH; bleeding into the brain).
Corticosteroids appear to exert major vasoconstrictive eGects on
fetal cerebral blood flow, protecting the fetus against IVH at rest
and when challenged by conditions causing vasodilatation such as
hypercapnia (Schwab 2000). Crowley found no eGect on necrotising
enterocolitis or chronic lung disease from antenatal corticosteroid
administration. The influence of the results of the original trial and
Crowley's review was the subject of a Wellcome Witness Seminar
(Wellcome 2005) held in 2004.

Corticosteroids have become the mainstay of prophylactic
treatment in preterm birth, as a result of these findings and
subsequent work. However, there have remained a number of
outstanding issues regarding the use of antenatal corticosteroids.
The original trial by Liggins suggested an increased rate of
stillbirth in women with hypertension syndromes (Liggins 1976).
There is concern about using corticosteroids in women with
premature rupture of membranes due to the possible increased
risk of neonatal and maternal infection (Imseis 1996; NIH 1994).
The eGicacy of this treatment in multiple births has only been
addressed retrospectively (Turrentine 1996). From the time of
the original Liggins paper, debate has continued around whether
the treatment is eGective at lower gestations and at diGering
treatment-to-delivery intervals. Debate has also centred around
whether treatment is eGective at latter gestations, up to and
including term delivery (Sotiriadis 2018). These issues will be
addressed in this review in subgroup analyses. The eGectiveness
and safety of repeat doses of corticosteroids for women who remain
undelivered, but at increased risk of preterm birth aEer an initial
course of treatment, is addressed in a separate Cochrane Review
(Crowther 2015).

Epidemiological evidence and animal work suggests that there
may be adverse long-term consequences of antenatal exposure
to corticosteroids (Seckl 2000). Exposure to excess corticosteroids
before birth is hypothesised to be a key mechanism underlying the
fetal origins of adult disease hypothesis (Barker 1998; Benediktsson
1993). This hypothesis postulates a link between impaired fetal
growth, and cardiovascular disease and type 2 diabetes in later
life along with their risk factors of impaired glucose tolerance,
dyslipidaemia, and hypertension (Barker 1998). A large body of
animal experimental work has documented impaired glucose
tolerance and increased blood pressure in adult animals aEer
antenatal exposure to corticosteroids (Clark 1998; Dodic 1999;
Edwards 2001). Thus, this review has considered blood pressure,
glucose intolerance, dyslipidaemia, and hypothalamo-pituitary-
adrenal axis function in childhood and adulthood.

Experimental animal studies have also shown decreased brain
growth in preterm and term infants exposed to single courses of
corticosteroid (Huang 1999; Jobe 1998). This review has therefore
also addressed long-term neurodevelopment and other childhood
and adult outcomes aEer antenatal corticosteroid exposure.

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)
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How the intervention might work

Liggins (Liggins 1972a) theorised that dexamethasone might
have accelerated the appearance of pulmonary surfactant. The
hypothesis is that corticosteroids act to trigger the synthesis
of ribonucleic acid that codes for particular proteins involved
in the biosynthesis of phospholipids or in the breakdown of
glycogen. Subsequent work has suggested that, in animal models,
corticosteroids mature a number of organ systems (Padbury 1996;
Vyas 1997).

Why it is important to do this review

Since the first version of the review was published there is a need
for an updated systematic review of the eGects of prophylactic
corticosteroids for preterm birth, as a result of current interest
and due to further published trials. In Roberts 2006 we were able
to re-analyse the Auckland Steroid Study by intention-to-treat.
In Roberts 2017 we updated the review as the methodology for
Cochrane Reviews had changed and we attempted to standardise
the review with the Cochrane Review on 'Repeat doses of prenatal
corticosteroids for women at risk of preterm birth for improving
neonatal health outcomes' (Crowther 2015). This current (2020)
update has been stimulated by the publication of substantial data
from new trials in low-resource settings becoming available and the
need to incorporate this new evidence into the review to provide
a more definitive answer to the question of the eGectiveness of
antenatal corticosteroids.

O B J E C T I V E S

To assess the eGects of administering a course of corticosteroids to
the mother prior to anticipated preterm birth on fetal and neonatal
morbidity and mortality, maternal mortality and morbidity, and on
the child in later life.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We considered randomised controlled trials (RCTs) for inclusion in
this review, regardless of whether or not they were published in full.
Cluster-randomised as well as individually-randomised trials were
eligible. Quasi-randomised (e.g. allocation by date of birth or record
number) and cross-over trials were not eligible for inclusion. We
excluded trials where non-randomised cohorts were amalgamated
with randomised participants if the results of the randomised
participants could not be separated out.

Types of participants

Women, with a singleton or multiple pregnancy, expected to deliver
before 37 weeks of pregnancy as a result of either spontaneous
preterm labour, preterm prelabour rupture of the membranes or
planned preterm delivery, regardless of other co-morbidity.

Types of interventions

Trials investigating a corticosteroid capable of crossing
the placenta (betamethasone, dexamethasone, hydrocortisone,
methylprednisolone) compared with placebo or with no treatment.

We excluded trials that tested the eGect of corticosteroids
along with other co-interventions. We also excluded trials where

all participants received corticosteroids before beginning their
allocated treatment of corticosteroids or placebo/no treatment.

Types of outcome measures

We did not use the reporting of particular outcomes as a criterion
for eligibility for review. We did not exclude studies from review
solely on the grounds of an outcome of interest not being reported.
Primary outcomes chosen were those which were thought to be
the most clinically valuable in assessing eGectiveness and safety
of the treatment for the woman and her oGspring. Secondary
outcomes included possible complications and other measures of
eGectiveness.

Primary outcomes

For the fetus/neonate.

1. Perinatal death (composite of fetal death (in utero death) and
neonatal death).

2. Neonatal death (before 28 completed days of life).

3. Fetal death (in utero death).

4. Respiratory distress syndrome (RDS).

5. Moderate/severe RDS.

6. Chronic lung disease (need for continuous supplemental oxygen
at 28 days postnatal age or 36 weeks' postmenstrual age,
whichever was later).

7. Intraventricular haemorrhage (IVH).

8. Mean birthweight (g).

For the woman.

1. Maternal death (up to 90 days aEer giving birth).

2. Chorioamnionitis (however defined by study authors).

3. Endometritis (however defined by study authors and including
infections).

For the child.

1. Death.

2. Neurodevelopmental disability at follow-up (visual impairment,
hearing impairment, intellectual impairment defined as
intelligence quotient less than -2 standard deviation below
population mean, moderate/severe cerebral palsy (however
defined by study authors), or developmental delay (defined as
developmental quotient less than -2 standard deviation below
population mean)).

For the child as adult.

1. Death.

2. Neurodevelopmental disability at follow-up (visual impairment,
hearing impairment, intellectual impairment defined as
intelligence quotient less than -2 standard deviation below
population mean, moderate/severe cerebral palsy (however
defined by study authors), or developmental delay (defined as
developmental quotient less than -2 standard deviation below
population mean)).

Secondary outcomes

For the woman.

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)
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1. Fever aEer trial entry requiring the use of antibiotics.

2. Intrapartum fever requiring the use of antibiotics.

3. Postnatal fever.

4. Admission to intensive care unit.

5. Side eGects of therapy.

6. Glucose intolerance (however defined by study authors).

7. Hypertension (however defined by study authors).

For the fetus/neonate.

1. Apgar score less than seven at five minutes.

2. Interval between trial entry and birth.

3. Mean length at birth (height).

4. Mean head circumference at birth.

5. Mean skin fold thickness at birth.

6. Small-for-gestational age (however defined by study authors).

7. Mean placental weight.

8. Neonatal blood pressure.

9. Admission to neonatal intensive care unit (NICU).

10.Need for inotropic support.

11.Mean duration of inotropic support (days).

12.Need for mechanical ventilation/continuous positive airways
pressure.

13.Mean duration of mechanical ventilation/continuous positive
airways pressure (days).

14.Air leak syndrome.

15.Duration of oxygen supplementation (days).

16.Surfactant use.

17.Systemic infection in first 48 hours of life.

18.Proven infection while in the NICU.

19.Necrotising enterocolitis.

20.Hypothalamo-pituitary-adrenal (HPA) axis function (however
defined by study authors).

For the child.

1. Mean weight.

2. Mean head circumference.

3. Mean height.

4. Mean skin fold thickness.

5. Abnormal lung function (however defined by study authors).

6. Mean blood pressure.

7. Glucose intolerance (however defined by study authors).

8. HPA axis function (however defined by study authors).

9. Dyslipidaemia (however defined by study authors).

10.Cerebral palsy (however defined by study authors).

11.Behavioural/learning diGiculties (however defined by study
authors).

For the child as adult.

1. Mean weight.

2. Mean head circumference.

3. Mean height.

4. Mean skin fold thickness.

5. Abnormal lung function (however defined by study authors).

6. Mean blood pressure.

7. Glucose intolerance (however defined by study authors).

8. HPA axis function (however defined by study authors).

9. Dyslipidaemia (however defined by study authors).

10.Mean age at puberty.

11.Bone density (however defined by study authors).

12.Educational achievement (completion of high school, or
however defined by study authors).

For health services.

1. Mean length of antenatal hospitalisation for women (days).

2. Mean length of postnatal hospitalisation for women (days).

3. Mean length of neonatal hospitalisation (days).

4. Cost of maternal care (in 10s of 1000s of USD).

5. Cost of neonatal care (in 10s of 1000s of USD).

Search methods for identification of studies

The following methods section of this review is based on a standard
template used by Cochrane Pregnancy and Childbirth.

Electronic searches

For this update, we searched Cochrane Pregnancy and Childbirth’s
Trials Register by contacting their Information Specialist (3
September 2020).

The Register is a database containing over 26,000 reports of
controlled trials in the field of pregnancy and childbirth. It
represents over 30 years of searching. For full current search
methods used to populate Pregnancy and Childbirth’s Trials
Register including the detailed search strategies for CENTRAL,
MEDLINE, Embase and CINAHL; the list of handsearched journals
and conference proceedings, and the list of journals reviewed via
the current awareness service, please follow this link

Briefly, Cochrane Pregnancy and Childbirth’s Trials Register is
maintained by their Information Specialist and contains trials
identified from:

1. monthly searches of the Cochrane Central Register of Controlled
Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);

3. weekly searches of Embase (Ovid);

4. monthly searches of CINAHL (EBSCO);

5. handsearches of 30 journals and the proceedings of major
conferences;

6. weekly current awareness alerts for a further 44 journals plus
monthly BioMed Central email alerts.

Search results are screened by two people and the full text of
all relevant trial reports identified through the searching activities
described above is reviewed. Based on the intervention described,
each trial report is assigned a number that corresponds to a
specific Pregnancy and Childbirth review topic (or topics), and is
then added to the Register. The Information Specialist searches
the Register for each review using this topic number rather than
keywords. This results in a more specific search set that has
been fully accounted for in the relevant review sections (Included
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studies; Excluded studies; Studies awaiting classification; Ongoing
studies).

In addition, we searched ClinicalTrials.gov, and the databases
that contribute to the WHO International Clinical Trials Registry
Platform (ICTRP) (3 September 2020) for unpublished, planned and
ongoing trial reports (see Appendix 1 for search terms we used).

Searching other resources

We searched the reference lists of retrieved studies.

We did not apply any language or date restrictions.

Data collection and analysis

For methods used in previous versions of this review, see Roberts
2006; Roberts 2017.

For this update, we used the following methods to assess the new
reports that were identified as a result of the updated search.

The following methods section of this review is based on a standard
template used by Cochrane Pregnancy and Childbirth.

Selection of studies

Two review authors assessed the trials for eligibility and
trustworthiness. Trials were not assessed blind, as we knew
the author's name, institution and the source of publication.
We resolved any disagreement by discussion until we reached
consensus.

Screening eligible studies for trustworthiness

All studies meeting our inclusion criteria were evaluated by at least
two review authors against predefined criteria to select studies
that, based on available information, are deemed to be suGiciently
trustworthy to be included in the analysis. The trustworthiness
screening tool was developed by Cochrane Pregnancy and
Childbirth and contains the following criteria: reasons for rejecting
a trial include the following.

Research governance

• Was the study prospectively registered (for those studies
published aEer 2010) If not, was there a plausible reason?

• When requested, did the trial authors provide/share the protocol
and/or ethics approval letter?

• Did the trial authors engage in communication with the
Cochrane Review authors within the agreed timelines?

• Did the trial authors provide IPD data upon request? If not, was
there a plausible reason?.

Baseline characteristics

• Is the study free from characteristics of the study participants
that appear too similar (e.g. distribution of the mean (SD)
excessively narrow or excessively wide, as noted by Carlisle
2017)?

Feasibility

• Is the study free from characteristics could be implausible? (e.g.
large numbers of women with a rare condition (such as severe
cholestasis in pregnancy) recruited within 12 months);

• In cases with (close to) zero losses to follow-up, is there a
plausible explanation?

Results

• Is the study free from results that could be implausible? (e.g.
massive risk reduction for main outcomes with small sample
size)?

• Do the numbers randomised to each group suggest that
adequate randomisation methods were used (e.g. is the study
free from issues such as unexpectedly even numbers of women
‘randomised’ including a mismatch between the numbers and
the methods, if the authors say ‘no blocking was used’ but still
end up with equal numbers, or if the authors say they used
‘blocks of 4’ but the final numbers diGer by 6)?

Studies assessed as being potentially ‘high risk’ were not included
in the review. Where a study was classified as ‘high risk’ we
attempted to contact the study authors to address any possible
lack of information/concerns. In cases where we could not
obtain contact details for the study authors, or where  adequate
information remained unavailable, the study remained in ‘awaiting
classification’ and the reasons and communications with the
author (or lack of) were described in detail.

Abstracts

Data from abstracts will only be included if, in addition to the
trustworthiness assessment, the study authors have confirmed in
writing that the data to be included in the review have come
from the final analysis and will not change. If such information
is not available/provided, the study will remain in ‘awaiting
classification’ (as above).

See Figure 1 for details of how we applied the trustworthiness
screening criteria.
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Figure 1.   Applying the trustworthiness screening tool criteria

 
Data extraction and management

Two review authors extracted the data, checked them for
discrepancies and processed them as described in Higgins 2019. We
contacted authors of each included trial for further information, if
we thought this to be necessary.

Assessment of risk of bias in included studies

Two review authors independently assessed the risk of bias for
each study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions ( Higgins 2011). We resolved any
disagreement by discussion.

(1) Random sequence generation (checking for possible
selection bias)

We described for each included study the methods used to generate
the allocation sequence in suGicient detail to allow an assessment
of whether it should produce comparable groups.

We assessed the methods as:

• low risk of bias (any truly random process, e.g. random number
table; computer random-number generator; tossing a coin,
minimisation);

• high risk of bias (any non-random process, e.g. odd or even date
of birth; hospital or clinic record number; quasi-randomised
studies were excluded from the review);

• unclear risk of bias (unclear description or no description of
randomisation sequence generation).

(2) Allocation concealment (checking for possible selection bias)

We described for each included study the method used to conceal
the allocation sequence in suGicient detail and determine whether
intervention allocation could have been foreseen in advance of, or
during, recruitment.

We assessed the methods as:

• low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

• high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

• unclear risk of bias.

(3.1) Blinding of participants and personnel (checking for
possible performance bias)

We described for each included study all the methods used, if
any, to blind study participants and personnel from knowledge
of which intervention a participant received. We also provided
any information relating to whether the intended blinding was
eGective. Where blinding was not possible, we assessed whether
the lack of blinding was likely to have introduced bias.

We assessed the methods as:
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• low, high or unclear risk of bias for participants;

• low, high or unclear risk of bias for personnel;

• low, high or unclear risk of bias for outcome assessors

where low risk of bias was when there was blinding or where we
assessed that the outcome or the outcome measurement was not
likely to have been influenced by lack of blinding.

(3.2) Blinding of outcome assessment (checking for possible
detection bias)

We described for each included study the methods used, if any, to
blind outcome assessors from knowledge of which intervention a
participant received. We assessed blinding separately for diGerent
outcomes or classes of outcomes.

We have assessed methods used to blind outcome assessment as:

• low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition
bias through withdrawals, dropouts, protocol deviations)

We described for each included study the completeness of outcome
data for each main outcome, including attrition and exclusions
from the analysis. We stated whether attrition and exclusions
were reported, the numbers included in the analyses at each
stage (compared with the total randomised participants), reasons
for attrition/exclusion where reported, and any re-inclusions in
analyses undertaken.

We assessed the methods as:

• low risk of bias (e.g. where there were no missing data or where
reasons for missing data were balanced across groups);

• high risk of bias (e.g. where missing data were likely to be related
to outcomes or were not balanced across groups);

• unclear risk of bias (e.g. where there was insuGicient reporting
of attrition or exclusions to permit a judgement to be made).

(5) Selective reporting bias

We described for each included study how we examined the
possibility of selective outcome reporting bias and what we found.

We assessed the methods as:

• low risk of bias (where it was clear that all of the study's pre-
specified outcomes and all expected outcomes of interest to the
review were reported);

• high risk of bias (where not all the study's pre-specified
outcomes were reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest were
reported incompletely and so could not be used; study failed to
include results of a key outcome that would have been expected
to have been reported);

• unclear risk of bias.

(6) Other sources of bias

We described for each included study any important concerns we
had about other possible sources of bias. For example, was there
a potential source of bias related to the specific study design? Was
the trial stopped early due to some data-dependent process? Was

there extreme baseline imbalance? Had the study been claimed to
be fraudulent?

We assessed whether each study was free of other problems that
could put it at risk of bias:

• low risk of bias;

• high risk of bias;

• unclear.

Measures of treatment e=ect

Dichotomous data

We calculated risk ratios (RRs) and 95% confidence intervals (CIs)
for dichotomous data.

Continuous data

For continuous data, we used the mean diGerence (MD) with 95%
CI where outcomes were measured using the same instrument.
Where diGerent instruments were used we planned to use the
standardised mean diGerence (SMD) with 95% CI with the following
interpretations.

• SMD 0.8 or greater = large eGect

• SMD greater than 0.49 and less than 0.8 = medium eGect

• SMD greater than 0.19 and less than 0.5 = small eGect

• SMD less than 0.2 = trivial or no eGect

Unit of analysis issues

The unit of randomisation was per woman. For maternal outcomes
the unit of analysis was per woman. Where possible for multiple
pregnancies, the number of babies was used as the denominator
for fetal and neonatal outcomes.

In trials with one control arm and more than two intervention arms,
we added the intervention arms together for binary outcomes.
To avoid double-counting continuous outcomes we divided the
denominator in the control arm by the number of diGerent
intervention arms.

Cluster-randomised trials

We did not identify any cluster-RCTs. In future updates, if
there are cluster-RCTs that meet our inclusion criteria we will
combine them with individually-randomised trials in accordance
with the methods described in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2019). We will adjust
their standard errors (SEs) using an estimate of the intracluster
correlation coeGicient (ICC) derived from the trial (if possible) or
from a similar trial. If we use ICCs from other sources, we will report
this, and conduct sensitivity analyses to investigate the eGect of
variation in the ICC. We will also acknowledge heterogeneity in the
randomisation unit, and perform a subgroup analysis to investigate
the eGects of the randomisation unit.

Dealing with missing data

In cases where trial data were missing, we first sought information
from the original trial investigators. Details of trial authors
contacted and the questions asked of them are contained in
Characteristics of included studies.
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We recognise that some study outcomes may be applicable only
to a subset of participants, for instance morbidity outcomes can
only occur aEer live birth. However, if the denominator is not based
on the intention-to-treat (ITT) principle,i.e. omitting those who
died before birth, this could potentially bias the analysis, as the
comparison is then not between the randomised groups. Since we
cannot be certain that pre-delivery fetal deaths are unrelated to
the intervention, we judged that the more appropriate method
would be to use numbers randomised as the denominator for all
our outcomes related to the fetus/neonate.

In the absence of appropriate statistical methods in the individual
trials to account for missing data, in the following situations we
deemed it appropriate to use the  denominator reported by the
trial rather than the number randomised in order to avoid making
  potentially misleading assumptions about the outcomes for those
women and fetuses with missing data:

• where no explanation was given for women who were lost
to follow-up before giving birth  and were not included in the
analysis of the individual trials;

• where women were not included in trial analysis because they
were randomised in error, e.g. multiple pregnancy in a singleton
pregnancy-only trial.

Where standard deviations (SDs) were missing from continuous
outcome data, we estimated SDs by using the largest SD from the
other trials in the same meta-analysis.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using
the I2 and Chi2 statistics and visual inspection of forest plots.
We used the following guidance from The Cochrane Handbook
of Systematic Reviews of Interventions to interpret the I2 statistic
(Higgins 2019):

• 0% to 40%: might not be important;

• 30% to 60%: may represent moderate heterogeneity;

• 50% to 90%: may represent substantial heterogeneity;

• 75% to 100%: considerable heterogeneity.

Where we found substantial heterogeneity we used a random-
eGects model to conduct the analysis and attempted to explain
possible sources of heterogeneity (Deeks 2011).

Assessment of reporting biases

If there were 10 or more studies in the meta-analysis we
investigated reporting biases (such as publication bias) using
funnel plots (Sterne 2011). We assessed funnel plot asymmetry
visually. If asymmetry was suggested by a visual assessment, we
performed exploratory analyses to investigate it.

Data synthesis

We carried out statistical analysis using the RevMan 5.4 soEware
(RevMan 2020). We used fixed-eGect meta-analysis for combining
data where it was reasonable to assume that studies were
estimating the same underlying treatment eGect: that is, where
trials were examining the same intervention, and the trials’
populations and methods were judged suGiciently similar.

If there was clinical heterogeneity suGicient to expect that
the underlying treatment eGects diGered between trials, or
if substantial statistical heterogeneity was detected, we used
random-eGects meta-analysis to produce an overall summary, if
an average treatment eGect across trials was considered clinically
meaningful. The random-eGects summary was treated as the
average of the range of possible treatment eGects and we have
discussed the clinical implications of treatment eGects diGering
between trials. If the average treatment eGect was not clinically
meaningful, we planned not to combine trials.

Subgroup analysis and investigation of heterogeneity

We performed analysis of clinical groups for primary outcomes only
(where data were available).

We analysed the following clinical groups:

1. singleton versus multiple pregnancy;

2. intact membranes versus ruptured membranes at first dose;

3. pregnancy-induced hypertension syndromes;

4. type of glucocorticoid (betamethasone, dexamethasone,
hydrocortisone);

5. decade of trial (post-hoc, i.e. not pre-specified in the protocol);

6. protocol with weekly repeats (post hoc, i.e. not pre-specified in
the protocol);

7. gestational age at trial entry (post hoc, i.e. not pre-specified in
the protocol).

All covariates were proposed aEer deliberation with clinical
experts. We planned to explore potential diGerences in the eGect
of corticosteroids in distinct clinical populations, such as pregnant
women with ruptured membranes or multiple pregnancy, and in
diGerent types of trials.

For the main analysis we did not adjust data for multiple
pregnancies to take account of non-independence of outcomes for
babies from the same pregnancy. For some outcomes there will be
a higher correlation between babies from the same pregnancy than
between babies from diGerent pregnancies. The degree of non-
independence of outcomes for babies from multiple pregnancies
will vary considerably depending on the outcome and the type
of multiple pregnancy. For some outcomes the risk of an adverse
event will be highly correlated in babies from the same pregnancy
(e.g. preterm birth); while for others the degree of correlation will
be lower (e.g. fetal death) but still higher than for babies from
diGerent pregnancies. In view of this non-independence, subgroup
analysis examining fetal and neonatal outcomes in singleton versus
multiple pregnancies must be interpreted with particular caution.

We found that some trials included in this review had a protocol
of weekly repeat doses of corticosteroid if the mother remained
undelivered. None of the trials that allowed weekly repeat doses
reported outcomes separately for those exposed to repeat doses.
We performed a post hoc analysis for primary outcomes of trials
where a single course was used versus those where weekly repeat
doses were allowed in the protocol to determine if the inclusion
of such trials biased our results. Single versus multiple doses
of corticosteroids is the subject of another Cochrane Review
(Crowther 2015). The analysis in this update will diGer from that of
the single versus multiple doses review, because the latter review
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includes only those studies where the women were randomised to
either single or multiple doses.

Because the case-fatality rate for RDS has decreased with
improvements in neonatal care, we postulated that the eGect of
corticosteroids may not be as apparent in more recent trials. This
hypothesis was tested in a post-hoc subgroup analysis with trials
grouped by the main decade of recruitment or publication of
results.

Many trials did not report outcome data split according to the listed
clinical characteristics (covariates). Due to this missing information,
the total number of events/participants in subgroup analysis for
some outcomes does not match the overall analysis. Wherever
possible we have indicated in footnotes on the forest plots where
the data are discrepant between the main analysis and the clinical
subgroups.

All analyses by the covariates listed above should be considered
hypothesis-generating.

Finally, it should be noted that we did not conduct subgroup
analysis where there were too few trials reporting data to conduct
meaningful analyses.

Sensitivity analysis

We conducted sensitivity analysis for the primary outcomes based
on risk of bias, where we removed studies from the analysis which
were judged high risk for random sequence generation, allocation
concealment or attrition bias.

We also conducted three post-hoc sensitivity analyses:

• intention-to-treat analysis versus available-case analysis for
neonatal/fetus primary outcomes;

• intraventricular haemorrhage (IVH): we removed studies from
the analysis whose diagnosis of IVH was by postmortem only;

• subgroup analyses for diGerent gestational ages at trial
entry: we removed studies from the analysis that did not fit into
either of the gestational age categories.

Summary of findings and assessment of the certainty of the
evidence

We assessed the certainty of evidence using the GRADE approach,
as outlined in the GRADE Handbook, for the following outcomes.

For the fetus/neonate

1. Perinatal death (composite of fetal death (in utero death) and
early neonatal death (before seven completed days of life)).

2. Neonatal death (before 28 completed days of life).

3. Respiratory distress syndrome (RDS).

4. Intraventricular haemorrhage (IVH).

5. Mean birthweight (g).

For the child

1. Neurodevelopmental disability at follow-up (visual impairment,
hearing impairment, intellectual impairment defined as
intelligence quotient less than -2 standard deviations below
population mean, moderate/severe cerebral palsy (however
defined by study authors), or developmental delay (defined as
developmental quotient less than -2 standard deviation below
population mean)).

For the woman

1. Maternal death (up to 90 days aEer giving birth.

2. Chorioamnionitis (however defined by study authors).

3. Endometritis (however defined by study authors and including
infections).

We used the GRADEpro Guideline Development Tool to import
data from Review Manager 5 (RevMan 2020) in order to create
'Summary of findings' tables. A summary of the intervention
eGect and a measure of certainty for each of the above outcomes
was produced using the GRADE approach. The GRADE approach
uses five considerations (study limitations, consistency of eGect,
imprecision, indirectness and publication bias) to assess the
quality of the body of evidence for each outcome. The evidence can
be downgraded from 'high certainty' by one level for serious (or by
two levels for very serious) limitations, depending on assessments
for risk of bias, indirectness of evidence, serious inconsistency,
imprecision of eGect estimates or potential publication bias.

R E S U L T S

Description of studies

Results of the search

See Figure 2 for a full description of the study identification process.
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Figure 2.   Study flow diagram.
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Figure 2.   (Continued)

 
From our assessment of the 27 trial reports that were identified
from the search update we found the following:

• five ongoing studies;

• five studies (eight reports) that did not meet our inclusion
criteria;

• 10 secondary reports of studies already included in the previous
version of this review;

• four new, completed studies that meet our inclusion criteria.

We also reassessed studies that were excluded from the previous
version and included two (Morrison 1978; Schmidt 1984), which had
been excluded because they had a large amount of missing data.
However, in line with current Cochrane standards we have now
included them.

Screening eligible studies for trustworthiness

From the 30 studies included in the previous version of the
review and the three eligible studies identified from the update
search we judged that nine studies did not meet our criteria for
trustworthiness for the following reasons.

• Four studies were published only as abstracts and we have not
been able to confirm with the trial authors that the data were
from the final analyses (Cararach 1991; Carlan 1991; Goodner
1979; Parsons 1988).

• Two studies had concerns about randomisation processes
where there was no explanation for substantial imbalances
between the numbers allocated to each group (Doran 1980;
Taeusch 1979).

• Three studies published since 2010 demonstrated no evidence
of prospective registration (Delibas 2017; Mirzamoradi 2019;
Khazardoust 2012).

In all cases we made every eGort to contact the authors and either
identified no contact details at all or the authors did not respond to
our queries - see Studies awaiting classification.

Included studies

Twenty-seven studies met our inclusion criteria and were assessed
as trustworthy (11,272 randomised women and 11,925 neonates).
The included studies were conducted over a wide range of
gestational ages, including those of extreme prematurity and
late prematurity. Obstetric indications for recruitment to trials
were premature rupture of membranes, spontaneous preterm
labour and planned preterm delivery. Please also refer to the
Characteristics of included studies tables for full details.

Two trials were stopped early. One (WHO 2020; 2852 women) was
stopped early for infant mortality benefits and strong evidence
of a graded dose-response eGect and the other (Shanks 2010; 32
women) was stopped due to problems with recruitment.

Design

All of the studies are randomised controlled trials (RCTs).
One four-arm trial had three intervention groups, which each
received a diGerent corticosteroid and the fourth group received
placebo (Schmidt 1984). Another four-arm trial randomised women
to expectant management alone, or expectant management
plus either betamethasone or ampicillin, or a combination
of expectant management plus betamethasone plus ampicillin
(Morales 1989). One three-arm trial (Block 1977) compared two
diGerent corticosteroids and a placebo group. One trial (Nelson
1985), had three arms but we did not include one of the
arms because it did not meet our inclusion criteria for eligible
comparators. The other trials had two arms each.

Setting

The included studies came from a range of healthcare systems and
settings.  Ten trials (4422 randomised women) took place in lower-
or middle-resource settings.

Ten of the studies were conducted in the USA (Block 1977;
Collaborative 1981; Garite 1992; Gyamfi-Bannerman 2016; Lewis
1996; Morales 1989; Nelson 1985; Shanks 2010; Schmidt 1984; Silver
1996), two in Brazil (Amorim 1999; Porto 2011), two in Finland
(Kari 1994; Teramo 1980), and one each in India (Ontela 2018), Iran
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(Mansouri 2010), Colombia (Lopez 1989), South Africa (Dexiprom
1999), Thailand (Attawattanakul 2015), Tunisia (Fekih 2002), Turkey
(Balci 2010), the UK (Gamsu 1989), New Zealand (Liggins 1972b),
Jordan (Qublan 2001) and the Netherlands (Schutte 1980). One
study took place in the USA and Germany (Morrison 1978), and
another study took place in Bangladesh, India, Kenya, Nigeria and
Pakistan (WHO 2020).

Participants

Multiple pregnancy

The majority of trials recruited only women with singleton
pregnancy. Twelve trials (Collaborative 1981, Dexiprom 1999, Fekih
2002, Gamsu 1989, Garite 1992, Kari 1994, Liggins 1972b, Schutte
1980, Schmidt 1984; Silver 1996; Teramo 1980; WHO 2020) recruited
women with singleton or multiple pregnancy. Of these, five studies
(Collaborative 1981, Gamsu 1989, Liggins 1972b; Silver 1996; WHO
2020) reported some outcome data separately for included women
with multiple pregnancy. In two trials recruitment was unclear
but we assumed that they only included women with singleton
pregnancies since the number of women was the same as the
number of infants in each group (Lopez 1989; Morrison 1978).

Membrane status

Several trials specifically excluded women with premature rupture
of membranes: Amorim 1999; Attawattanakul 2015; Balci 2010
Garite 1992; Shanks 2010. Eight trials reported outcome data for
women with premature rupture of membranes (Dexiprom 1999;
Lewis 1996; Liggins 1972b; Lopez 1989; Morales 1989; Nelson
1985; Qublan 2001; Schutte 1980). The remaining included trials
reported data for a mixed population or the membrane status of
included women was unclear. One trial (Liggins 1972b) reported
some outcome data separately for women with intact or ruptured
membranes.

Gestational age at trial entry

We have attached a table stating the gestational parameters for
trials included in the review (Table 1). For the analysis of clinical
subgroups for this update, we have compared trials recruiting
women at gestational age of less than and including 35 weeks +
0 days with trials recruiting women 34 weeks + 0 days' gestation
or greater for the review's primary outcomes. Most trials fall on
either side of this division, with the exception of four studies; Block
1977, Collaborative 1981, Liggins 1972b, and Teramo 1980. Data
from Liggins 1972b was available for women receiving their first
dose at less than 35 weeks + 0 days and from between 35 weeks +
0 days and 37 weeks + 0 days, footnotes detailing this have been
added to the appropriate forest plots. The majority of women in the
remaining three studies (Block 1977; Collaborative 1981; Teramo
1980) received their first dose prior to 34 weeks + 0 days, therefore
we included these studies in the younger gestational age grouping
for the analysis (women less than, and including, 35 weeks and 0
days), but undertook a sensitivity analysis with the studies' data
removed.

Interventions

Type of steroid

The following types of steroids were used.

• Dexamethasone (Attawattanakul 2015; Collaborative 1981;
Dexiprom 1999; Kari 1994; Ontela 2018; Qublan 2001; Silver
1996; WHO 2020).

• Betamethasone (Amorim 1999; Balci 2010; Block 1977; Fekih
2002; Gamsu 1989; Garite 1992; Gyamfi-Bannerman 2016; Lewis
1996; Liggins 1972b; Lopez 1989; Mansouri 2010; Morales 1989;
Nelson 1985; Porto 2011; Schutte 1980; Teramo 1980).

• Methylprednisolone (Block 1977; Schmidt 1984).

• Hydrocortisone (Morrison 1978; Schmidt 1984).

One study used either betamethasone or dexamethasone in its
treatment arm (Shanks 2010).

Comparators

In most trials the control arm received placebo. In the other
trials the control arm received no treatment (Attawattanakul 2015;
Balci 2010; Lopez 1989; Nelson 1985; Ontela 2018; Shanks 2010),
expectant management (Fekih 2002; Lewis 1996; Morales 1989;
Qublan 2001), and 6 mg cortisone acetate, which has 1/70th of the
corticosteroid potency of the betamethasone administered to the
intervention group (Liggins 1972b).

Weekly repeats

Most trials included in this review tested a single course of
corticosteroid. Eight studies allowed weekly repeat courses of study
medication in their study protocols (Amorim 1999; Fekih 2002;
Garite 1992; Lewis 1996; Morales 1989; Qublan 2001; Silver 1996;
WHO 2020).  We conducted post hoc analysis of primary outcomes
comparing studies testing a single course of study medication with
studies allowing weekly repeat courses.

Outcomes

The following trials reported data for the outcomes specified in our
'Summary of findings' tables.

• Perinatal death: 14 trials (Amorim 1999; Block 1977;
Collaborative 1981; Dexiprom 1999; Gamsu 1989; Garite 1992;
Gyamfi-Bannerman 2016; Kari 1994; Liggins 1972b; Ontela 2018;
Porto 2011; Qublan 2001; Schutte 1980; WHO 2020).

• Neonatal death: 22 trials (Amorim 1999; Block 1977;
Collaborative 1981; Dexiprom 1999; Fekih 2002; Gamsu 1989;
Garite 1992; Gyamfi-Bannerman 2016; Kari 1994; Lewis 1996;
Liggins 1972b; Lopez 1989; Morales 1989; Morrison 1978; Nelson
1985; Ontela 2018; Porto 2011; Qublan 2001; Schmidt 1984;
Schutte 1980; Silver 1996; WHO 2020).

• Respiratory distress syndrome (RDS): all trials except one
(Shanks 2010).

• IVH: 12 trials (Amorim 1999; Fekih 2002; Gamsu 1989; Garite
1992; Gyamfi-Bannerman 2016; Kari 1994; Lewis 1996; Liggins
1972b; Morales 1989; Qublan 2001; Silver 1996; WHO 2020).

• Mean birthweight: 19 trials (Attawattanakul 2015; Balci 2010;
Dexiprom 1999; Gamsu 1989; Garite 1992; Gyamfi-Bannerman
2016; Kari 1994; Lewis 1996; Liggins 1972b; Mansouri 2010;
Morales 1989; Morrison 1978; Nelson 1985; Ontela 2018; Porto
2011; Schmidt 1984; Schutte 1980; Silver 1996; WHO 2020).

• Neurodevelopmental disability in childhood: five trials (Amorim
1999; Collaborative 1981; Kari 1994; Liggins 1972b; Schutte
1980).

• Maternal death: six trials (Amorim 1999; Dexiprom 1999; Gyamfi-
Bannerman 2016; Mansouri 2010; Schutte 1980; WHO 2020).
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• Chorioamnionitis: 15 trials (Amorim 1999; Attawattanakul 2015;
Dexiprom 1999; Fekih 2002; Garite 1992; Gyamfi-Bannerman
2016; Kari 1994; Lewis 1996; Liggins 1972b; Lopez 1989; Morales
1989; Qublan 2001; Schutte 1980; Silver 1996; WHO 2020).

• Endometritis: t10 trials (Amorim 1999; Dexiprom 1999; Garite
1992; Gyamfi-Bannerman 2016; Lewis 1996; Mansouri 2010;
Qublan 2001; Schutte 1980; Silver 1996; WHO 2020).

Five studies (Amorim 1999; Collaborative 1981; Kari 1994; Liggins
1972b; Schutte 1980) reported outcome data related to the infant
in childhood.

Only two studies (Liggins 1972b; Schutte 1980) reported outcome
data related to the infant in adulthood.

Dates of study

Eight trials were conducted during the 1970s (Block 1977;
Collaborative 1981; Gamsu 1989; Liggins 1972b; Morrison 1978;
Schmidt 1984; Schutte 1980; Teramo 1980), four during the 1980s
(Garite 1992; Lopez 1989; Morales 1989; Nelson 1985), five during
the 1990s (Amorim 1999; Dexiprom 1999; Kari 1994; Lewis 1996;
Silver 1996), six during the 2000s (Balci 2010; Fekih 2002; Mansouri
2010; Porto 2011; Qublan 2001; Shanks 2010), and four during the
2010s (Attawattanakul 2015; Gyamfi-Bannerman 2016; Ontela 2018;
WHO 2020).

Funding sources

Eleven trials received funding from public, educational or
charitable sources (Amorim 1999; Collaborative 1981; Dexiprom
1999; Garite 1992; Gyamfi-Bannerman 2016; Liggins 1972b;
Mansouri 2010; Porto 2011; Schutte 1980; Shanks 2010; WHO 2020).

One trial received funding from commercial sources (Block 1977).

Thirteen trials did not specifically report any information about
funding sources (Attawattanakul 2015; Balci 2010; Gamsu 1989;
Lewis 1996; Lopez 1989; Morales 1989; Morrison 1978; Nelson 1985;
Ontela 2018; Qublan 2001; Schmidt 1984; Silver 1996; Teramo 1980).

Declarations of interest

In five trials the authors declared that they had no competing
interests (Attawattanakul 2015; Balci 2010; Gyamfi-Bannerman
2016; Porto 2011; WHO 2020).

Twenty-one trials did not mention authors' declarations of interest
at all (Amorim 1999; Block 1977; Collaborative 1981; Dexiprom
1999; Gamsu 1989; Garite 1992; Kari 1994; Lewis 1996; Liggins

1972b; Lopez 1989; Morales 1989; Morrison 1978; Nelson 1985;
Ontela 2018; Qublan 2001; Schmidt 1984; Schutte 1980; Shanks
2010; Silver 1996; Teramo 1980; Lopez 1989).

In one trial, published in languages other than English, we were
unable to obtain enough translated information to know what
declarations, if any, were reported (Mansouri 2010).

Excluded studies

We excluded 29 studies. Reasons for exclusion included the
following.

1. The study did not compare a corticosteroid with placebo or
no treatment (Abuhamad 1999; Althabe 2015; Dola 1997; Dude
2016; Egerman 1998; Garite 1981; Iams 1985; Magee 1997; Minoui
1998; Mulder 1997; NCT04494529 2020; Rotmensch 1999; Whitt
1976).

2. The study was not a randomised controlled trial (Asnafei 2004;
Grgic 2003; Halac 1990; Liu 2006; Maksic 2008; Morales 1986;
Simpson 1985).

3. Study participants were combined with a non-randomised
cohort and results were not presented separately (Butterfill
1979; Kuhn 1982).

4. The study was withdrawn without having recruited any
participants (NCT02351310 2015).

5. Several studies compared repeat-dose corticosteroids and are
eligible for inclusion in the Crowther 2015 review (Khandelwal
2012; Koivisto 2007; Kurtzman 2008; McEvoy 2010; Papageorgiou
1979; Romejko-Wolniewicz 2013).

See the Characteristics of excluded studies table for full details.

Ongoing studies

In addition to one study that was identified in the last version of
this review (Roberts 2017), and which does not yet have available
results, we identified a further four ongoing studies. All of these
trials are investigating the use of corticosteroids in women at
the late preterm stage (34 to 36 weeks' gestation), and they aim
to recruit a total of 23,500 women, mostly in low- and middle-
resource countries.

See Characteristics of ongoing studies for further details.

Risk of bias in included studies

Figure 3 and Figure 4 illustrate the risks of bias which are explained
in more detail below.
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Figure 3.   'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies
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Figure 4.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study
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Amorim 1999 + + + + + + +
Attawattanakul 2015 ? ? - ? + + +

Balci 2010 + ? - ? + + +
Block 1977 + + + ? ? + +

Collaborative 1981 ? - + ? ? + +
Dexiprom 1999 + + + ? + + +

Fekih 2002 ? ? - ? ? + +
Gamsu 1989 ? ? + ? + + +
Garite 1992 + ? + ? + + +

Gyamfi-Bannerman 2016 + + + + + + +
Kari 1994 ? ? + ? + + +

Lewis 1996 + + - ? + + +
Liggins 1972b + + + + ? + +

Lopez 1989 ? ? - ? + + +
Mansouri 2010 ? ? + + + + ?

Morales 1989 ? ? - ? ? + +
Morrison 1978 ? ? + + - + +

Nelson 1985 + ? - ? + + +
Ontela 2018 + + - ? + + +

Porto 2011 + + + + ? + +
Qublan 2001 + ? - ? + ? +

Schmidt 1984 + + + + - - -
Schutte 1980 ? + + + ? + +
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Figure 4.   (Continued)

Schmidt 1984 + + + + - - -
Schutte 1980 ? + + + ? + +
Shanks 2010 ? ? - ? - - -

Silver 1996 + + + + ? + +
Teramo 1980 ? ? + ? + + +

WHO 2020 + + + + + + +

 
Allocation

Sequence generation

We have summarised the methods of randomisation used in the
included trials in the Characteristics of included studies table.
We judged 15 trials as having low risk of bias for random
sequence generation because they used techniques such as
computer-generated or random number-generated randomisation
sequences (Amorim 1999; Balci 2010; Block 1977; Dexiprom 1999;
Garite 1992; Gyamfi-Bannerman 2016; Lewis 1996; Liggins 1972b;
Nelson 1985; Ontela 2018; Porto 2011; Qublan 2001; Schmidt 1984;
Silver 1996; WHO 2020). The remaining 12 trials did not describe
the method of sequence generation in suGicient detail so we judged
them as unclear risk of bias (Attawattanakul 2015; Collaborative
1981; Fekih 2002; Gamsu 1989; Kari 1994; Lopez 1989; Mansouri
2010; Morales 1989; Morrison 1978; Schutte 1980; Shanks 2010;
Teramo 1980).

Allocation concealment

Twelve trials described adequate allocation concealment
procedures and we therefore judged them to be low risk of bias
(Amorim 1999; Block 1977; Dexiprom 1999; Gyamfi-Bannerman
2016; Lewis 1996; Liggins 1972b; Ontela 2018; Porto 2011; Schmidt
1984; Schutte 1980; Silver 1996; WHO 2020). We assessed one trial
as having a high risk of bias due to a sealed envelope containing the
identity of the contents being attached to each vial "to be opened
in emergency only in case of an emergency"; the manuscripts
do not state how oEen these were opened (Collaborative 1981).
We  judged the remaining trials as   unclear risk of bias due to
insuGicient description of the method of allocation concealment
(Attawattanakul 2015; Balci 2010; Fekih 2002; Gamsu 1989; Garite
1992; Kari 1994; Lopez 1989; Mansouri 2010; Morales 1989; Morrison
1978; Nelson 1985; Qublan 2001; Shanks 2010; Teramo 1980).

Blinding

Blinding of participants and personnel

Seventeen of the included trials were placebo controlled and
therefore we judged them to be low risk of bias (Amorim 1999;
Block 1977; Collaborative 1981; Dexiprom 1999; Gamsu 1989; Garite
1992; Gyamfi-Bannerman 2016; Kari 1994; Liggins 1972b; Mansouri
2010; Morrison 1978; Porto 2011; Schmidt 1984; Schutte 1980; Silver
1996; Teramo 1980; WHO 2020). The majority of these trials used
normal saline, or the vehicle of the corticosteroid preparation,
as the placebo. The remaining trials were judged as high risk of
bias due to not blinding participants and personnel to the study
intervention (Attawattanakul 2015; Balci 2010; Fekih 2002; Lewis
1996; Lopez 1989; Morales 1989; Nelson 1985; Ontela 2018; Qublan
2001; Shanks 2010).

Blinding of outcome assessors

Blinding of outcome assessors was suGiciently reported in 10
trials which we judged as low risk of bias (Amorim 1999; Gyamfi-
Bannerman 2016; Liggins 1972b; Mansouri 2010; Morrison 1978;
Porto 2011; Schmidt 1984; Schutte 1980; Silver 1996; WHO 2020).
The remaining trials did not describe whether or not outcome
assessors were blinded and so were judged to be of unclear risk
of bias (Attawattanakul 2015; Balci 2010; Block 1977; Collaborative
1981; Dexiprom 1999; Fekih 2002; Gamsu 1989; Garite 1992; Kari
1994; Lewis 1996; Lopez 1989; Morales 1989; Nelson 1985; Ontela
2018; Qublan 2001; Shanks 2010; Teramo 1980).

Incomplete outcome data

We judged 16  trials as having low risk of attrition bias  because
they had low, non-diGerential attrition and/or the reasons for
missing data were not related to the intervention (Amorim 1999;
Attawattanakul 2015; Balci 2010; Dexiprom 1999; Gamsu 1989;
Garite 1992; Gyamfi-Bannerman 2016; Kari 1994; Lewis 1996; Lopez
1989; Mansouri 2010; Nelson 1985; Ontela 2018; Qublan 2001;
Teramo 1980; WHO 2020). Three trials were assessed as having high
risk of bias. Shanks 2010 had over 20% loss to follow-up and no
intention-to-treat analysis.   Schmidt 1984 and Morrison 1978 did
not report the group allocation of the women excluded/lost to
follow-up. We assessed the remaining trials as unclear risk of bias
due to lack of information or unknown impact of stated exclusions
(Block 1977; Collaborative 1981; Fekih 2002; Liggins 1972b; Morales
1989; Porto 2011; Schutte 1980; Silver 1996).

Selective reporting

We judged two trials to be high risk of bias due to selective
reporting.  Schmidt 1984  did not provide a protocol and did not
report on endometritis despite being specified in methods. Shanks
2010 did not report on hyaline membrane disease despite listing it
as an outcome.

One trial (Qublan 2001)  was judged to have unclear risk of
reporting bias because of discrepancies in numbers reported for
one outcome. We contacted the authors for clarification but we did
not receive any response.

The remaining trials were judged to have low risk of bias due to
selective reporting because they either reported all the outcomes
specified in their protocols or prospective trial registrations, or,
in the case of trials published before protocols and prospective
registration became commonplace, they reported all outcomes
in full that were specified in their methods (Amorim 1999;
Attawattanakul 2015; Balci 2010; Block 1977; Collaborative 1981;
Dexiprom 1999; Fekih 2002; Gamsu 1989; Garite 1992; Gyamfi-
Bannerman 2016; Kari 1994; Lewis 1996; Liggins 1972b; Lopez 1989;
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Mansouri 2010; Morales 1989; Morrison 1978; Nelson 1985; Ontela
2018; Porto 2011; Schutte 1980; Silver 1996; Teramo 1980; WHO
2020).

Other potential sources of bias

We assessed Shanks 2010 as high risk of other bias because the
trial was stopped early due to problems with recruitment. Schmidt
1984 was assessed as high risk of bias as two of the three trial arms
were discontinued aEer 24 months to increase group size in the
other trial arm and placebo arm without explanation. We judged
one trial as unclear for other potential sources of bias because it is
in Persian and we are still awaiting clarification from a translator
regarding risk of bias (Mansouri 2010).

We judged the remaining trials as low risk because there was no
indication of any other potential sources of bias (Amorim 1999;
Attawattanakul 2015; Balci 2010; Block 1977; Collaborative 1981;
Dexiprom 1999; Fekih 2002; Gamsu 1989; Garite 1992; Gyamfi-
Bannerman 2016; Kari 1994; Lewis 1996; Liggins 1972b; Lopez 1989;
Morales 1989; Morrison 1978; Nelson 1985; Ontela 2018; Porto 2011;
Qublan 2001; Schutte 1980; Silver 1996; Teramo 1980; WHO 2020).

E=ects of interventions

See: Summary of findings 1 Neonatal and child outcomes:
corticosteroids compared to placebo or no treatment for
accelerating fetal lung maturation for women at risk of preterm

birth; Summary of findings 2 Maternal outcomes: corticosteroids
compared to placebo or no treatment for accelerating fetal lung
maturation for women at risk of preterm birth

1. Antenatal corticosteroids versus placebo or no treatment
(all included studies)

Primary outcomes

For the fetus or neonate

Perinatal death

Antenatal corticosteroids reduce the risk of perinatal death
compared with placebo or no treatment (risk ratio (RR) 0.85, 95%

confidence interval (CI) 0.77 to 0.93; 9833 infants; studies = 14; I2 =
28%; high-certainty evidence; Summary of findings 1; Analysis 1.1).
With corticosteroids there were 2.3% fewer perinatal deaths than
with placebo or treatment (95% CI 1.1% fewer to 3.6% fewer).

The shape of  the funnel plot (Figure 5)  suggested that some
evidence may be missing in areas where results would be
statistically non-significant or in the direction of a poorer outcome
with corticosteroids. This may explained by lower methodological
quality in smaller studies leading to spuriously inflated eGects,
or by  non-publication of studies because of the nature of their
findings (e.g. statistical significance or direction of eGect). However,
we did not consider the asymmetry to be pronounced enough to
downgrade the certainty of evidence.

 

Figure 5.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.4 Perinatal
deaths

0.01 0.1 1 10 100

RR

0

0.5

1

1.5

2

SE(log[RR])

 

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

24



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Sensitivity analysis removing one trial at high risk of bias for
allocation concealment did not substantially change the eGect

estimate (RR 0.84, 95% CI 0.76 to 0.92; 9076 infants; studies = 13; I2

= 31%).

For perinatal death all trials reported data using numbers
randomised as the denominator therefore there is no diGerence
between our intention-to-treat (ITT) analysis and available-
case analysis.

Neonatal death

Antenatal corticosteroids reduce the risk of neonatal death
compared with placebo or no treatment (RR 0.78, 95% CI 0.70 to

0.87; 10,609 infants; studies = 22; I2 = 12%; high-certainty evidence;
Summary of findings 1; Analysis 1.2).

With corticosteroids there were 2.6% fewer neonatal deaths
than with placebo or treatment (95% CI 1.5% fewer to 3.6%

fewer). Sensitivity analysis comparing ITT analysis and available-
case analysis had little impact on the eGect estimate (available case
analysis: RR 0.78, 0.70 to 0.86; 10,189 infants).

Sensitivity analysis removing three trials at high risk of bias
for allocation concealment or incomplete outcome data did not
substantially change the eGect estimate (RR 0.79, 95% CI 0.71 to

0.88; 9954 infants; studies = 19; I2 = 1%).

The shape of  the funnel plot (Figure 6) suggested that some
evidence may be missing in areas where results would be
statistically non-significant or in the direction of a poorer outcome
with corticosteroids. This may explained by lower methodological
quality in smaller studies leading to spuriously inflated eGects,
or by  non-publication of studies because of the nature of their
findings (e.g. statistical significance or direction of eGect). However,
we did not consider the asymmetry to be pronounced enough to
downgrade the certainty of evidence.

 

Figure 6.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.5 Neonatal
deaths
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Fetal death

Antenatal corticosteroids may have little to no eGect on the risk of
fetal death (RR 1.01, 95% CI 0.83 to 1.22; 9833 infants; studies = 14;

I2 = 0%; Analysis 1.3).

The symmetry in the funnel plot did not suggest evidence of bias
due to non-publication of results (Figure 7). Sensitivity analysis
removing one trial at high risk of bias for allocation concealment
did not substantially change the eGect estimate (RR 1.02, 95% CI

0.84 to 1.24; 9076 infants; studies = 13; I2 = 0%).
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Figure 7.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.6 Fetal deaths
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For fetal death all trials reported data using numbers randomised
as the denominator therefore there is no diGerence between our ITT
analysis and available case analysis.

Respiratory distress syndrome (RDS)

Antenatal corticosteroids reduce the risk of RDS compared with
placebo or no treatment (RR 0.71, 95% CI 0.65 to 0.78; 11,183

infants; studies = 26; I2 = 48%; high-certainty evidence; Summary of
findings 1; Analysis 1.4). With corticosteroids 4.3% fewer infants had
RDS than with placebo or treatment (3.2% fewer to 5.2% fewer).

Sensitivity analysis comparing ITT analysis and available case
analysis (ACA) showed that the two eGect estimates are the same
(ACA RR 0.71, 95% CI 0.65 to 0.78; participants = 10,321). Sensitivity
analysis removing three trials at high risk of bias for allocation

concealment and incomplete outcome data did not change the
eGect estimate (RR 0.71, 95% CI 0.65 to 0.79; 10,203 infants; studies

= 23; I2 = 50%).

The moderate heterogeneity in the analysis (I2 = 48%)  may be
explicable by changes in neonatal care over time. Subgroup
analysis based on the decade  when the trials took place (Analysis
6.4) suggested that there was a diGerence in eGect on RDS according
to the time period of the trial. However,  we did not consider
heterogeneity to be substantial enough to downgrade the certainty
of evidence.

The symmetry in the funnel plot did not suggest evidence of bias
due to non-publication of results (Figure 8).
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Figure 8.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.7 Respiratory
distress syndrome
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Moderate to severe respiratory distress syndrome (RDS)

Fewer infants had moderate to severe RDS in the groups treated
with antenatal corticosteroids than in the control groups (RR 0.70,

95% CI 0.59 to 0.83; 4874 infants; studies = 7; I2 = 53%; Analysis
1.5). Sensitivity analysis comparing ITT analysis and available case
analysis showed no substantial diGerence in the eGect estimate
(ACA RR 0.69, 95% CI 0.59 to 0.82; 4127 infants).

Removing one trial at high risk of attrition bias did not change the
eGect estimate (RR 0.69, 95% CI 0.58 to 0.82; 4031 infants; studies

= 6; I2 = 60%).

Chronic lung disease

It is unclear if antenatal corticosteroids have any eGect on the risk
of chronic lung disease compared with placebo or no treatment

(RR 0.86, 95% CI 0.41 to 1.79; 745 infants; studies = 5; I2 =
65%; Analysis 1.6). Sensitivity analysis comparing ITT analysis and
available case analysis showed no substantial diGerence in the
eGect estimate (ACA RR 0.86, 95% CI 0.42 to 1.79; 695 infants).
Because of unexplained statistical heterogeneity we conducted
random eGects meta-analysis for this outcome.

None of the trials reporting chronic lung disease data were at
high risk of bias for random sequence generation, allocation
concealment or incomplete outcome data so we did not perform
further sensitivity analysis.

Intraventricular haemorrhage (IVH)

Antenatal corticosteroids probably reduce the risk of IIVH
compared with placebo or no treatment (RR 0.58, 95% CI 0.45

to 0.75; 8475 infants; studies = 12; I2 = 45%; moderate-certainty
evidence; Summary of findings 1; Analysis 1.7). With corticosteroids
1.4% fewer infants had IVH than with placebo or treatment (95%
CI 0.8% fewer to 1.8% fewer). Sensitivity analysis comparing
ITT analysis and available case analysis showed no substantial
diGerence in the eGect estimate (ACA RR 0.57, 95% CI 0.45 to 0.73;
6771 infants).

For illustrative purposes only, the analysis shows which studies
reported specifically infants with grade 3-4 IVH and which studies
reported infants with any IVH.

The moderate heterogeneity in the analysis (I2 = 45%) may be
partly due to diGerences in trial protocols, where not all trials
routinely screened all infants for IVH. However, we did not consider
heterogeneity to be substantial enough for a further downgrade of
the certainty of evidence.

Three studies stated which infants were screened for IVH, used
ultrasound: liveborn neonates < 1500 g or with signs of neonatal
hypoxia (Amorim 1999); neonates < 1500 g by the third day (Morales
1989); liveborn neonates < 34 weeks at birth and liveborn neonates
≥ 34 weeks at birth if indicated (WHO 2020). The other trials
reporting IVH diagnosis by ultrasound did not state which infants
were screened for IVH.
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Three studies reported zero cases of IVH in both arms but they did
not report a definition of how IVH was diagnosed or how many
infants were screened for IVH (Attawattanakul 2015 194 infants;
Mansouri 2010 200 infants; Dexiprom 1999 206 infants).

The symmetry in the funnel plot did not suggest evidence of bias
due to non-publication of results (Figure 9). Sensitivity analysis
removing two trials where diagnosis of IVH was by postmortem only
(Gamsu 1989; Liggins 1972b) did not substantially change the eGect

estimate (RR 0.58, 95% CI 0.44 to 0.76; 6989 infants; I2 = 55%).
 

Figure 9.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.7
Intraventricular haemorrhage.
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None of the trials in the analysis of IVH data were at high risk of
bias for random sequence generation, allocation concealment or
incomplete outcome data so we did not perform further sensitivity
analysis.

Mean birthweight

Antenatal corticosteroids result in little to no diGerence in
birthweight (mean diGerence (MD) -14.02, 95% CI -33.79 to 5.76;

9551 infants; studies = 19; I2 = 0%; high-certainty evidence;
Summary of findings 1; Analysis 1.8).

The symmetry in the funnel plot did not suggest evidence of bias
due to non-publication of results (Figure 10). Sensitivity analysis
removing two trials at high risk of bias for incomplete outcome data
did not substantially change the eGect estimate (MD -12.52, 95% CI

-32.47 to 7.43; 9328 infants; studies = 19; I2 = 0%).
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Figure 10.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.11 Mean
birthweight (g)
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For the woman

Death

Antenatal corticosteroids probably result in little to no diGerence
in the risk of maternal death but the wide 95% CI includes
possible benefit and possible harm (RR 1.19, 95% CI 0.36 to 3.89;

6244 women;studies = 6; I2 = 0%; moderate-certainty evidence;
Summary of findings 2; Analysis 1.9). In total six studies reported
maternal death but in four of them (3174 women) there were no
deaths at all (Dexiprom 1999; Gyamfi-Bannerman 2016; Mansouri
2010; Schutte 1980). With corticosteroids there are probably 0.0%
fewer maternal deaths than with placebo or no treatment (95% CI
0.1% fewer to 0.5% more).

There were not enough data  to perform sensitivity analysis nor did
we produce a funnel plot.

Chorioamnionitis

Antenatal corticosteroids probably result in little to no diGerence in
risk of chorioamnionitis (RR 0.86, 95% CI 0.69 to 1.08; 8374 women;

studies = 15; I2 = 0%; moderate-certainty evidence; Summary of
findings 2; Analysis 1.10).

With corticosteroids 0.5% fewer women had chorioamnionitis than
with placebo or no treatment (95% CI 1.1% fewer to 0.3% more).

The symmetry in the funnel plot did not suggest evidence of
bias due to non-publication of results (Figure 11). None of the
trials in the analysis of chorioamnionitis data were at high risk
of bias for random sequence generation, allocation concealment
or incomplete outcome data so we did not perform sensitivity
analysis.
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Figure 11.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.2
Chorioamnionitis
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Endometritis

Antenatal corticosteroids probably result in little to no diGerence in
the risk of endometritis but wide 95% CI includes possible benefit
and possible harm (RR 1.14, 95% CI 0.82 to 1.58; 6764 women;

studies = 10; I2 = 20%; moderate-certainty evidence; Summary of
findings 2; Analysis 1.11).

The symmetry in the funnel plot did not suggest evidence of
bias due to non-publication of results (Figure 12). None of the
trials in the analysis of endometritis data were at high risk of
bias for random sequence generation, allocation concealment
or incomplete outcome data so we did not perform sensitivity
analysis.
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Figure 12.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.11
Endometritis.
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For the child

Death

It is uncertain if antenatal corticosteroids have any eGect on the risk
of death in childhood (RR 0.68, 95% CI 0.36 to 1.27; 1010 children;

studies = 4; I2 = 21%; Analysis 1.12). Removing a trial at high risk
of bias for allocation concealment did not substantially change the
eGect estimate (RR 0.52, 95% CI 0.24 to 1.11; 593 children; studies

= 3; I2 = 25%).

Neurodevelopmental disability or developmental delay

Antenatal corticosteroids probably lead to a reduction in
developmental delay in childhood (RR 0.51, 95% CI 0.27 to 0.97;

600 children; studies = 3; I2 = 0%; moderate-certainty evidence;
Summary of findings 1; Analysis 1.13). Age at follow-up was
between two and 12 years.

We did not identify any data that could be pooled for our
composite outcome of neurodevelopment disability but we have
presented data that we found relating to the separate aspects
neurodevelopment disability. It is uncertain if corticosteroids have
any eGect on intellectual impairment (RR 0.86, 95% CI 0.44 to 1.69;

778 children; studies = 3; I2 = 0%), visual impairment (RR 0.55,

95% CI 0.24 to 1.23; 166 children; studies = 2; I2 = 0%) or hearing
impairment (RR 0.64, 95% CI 0.04 to 9.87; 166 children; studies = 2)
(Analysis 1.13).

With so few trials contributing to this outcome, and due to the
diGerent ways it is measured, we did not perform sensitivity
analysis, nor did we produce a funnel plot.

For the child as adult

Death

It is uncertain if antenatal corticosteroids have any eGect on death
in adulthood (RR 1.00, 95% CI 0.56 to 1.81; 988 participants; studies
= 1; Analysis 1.14).

Neurodevelopmental disability

It is uncertain if antenatal corticosteroids have any eGect on
visual impairment in adulthood (RR 0.91, 95% CI 0.53 to 1.55;
192 participants; studies = 1), hearing impairment in adulthood
(RR 0.24, 95% CI 0.03 to 2.03; 192 participants; studies = 1) or
intellectual impairment in adulthood (RR 0.24, 95% CI 0.01 to 4.95;
273 participants; studies = 2) (Analysis 1.15).

Secondary outcomes

For the woman

Fever aKer trial entry requiring the use of antibiotics

It is uncertain if corticosteroids have any eGect on a woman's risk of
fever requiring antibiotics (RR 0.66, 95% CI 0.36 to 1.21; studies = 3;
363 women; I2 = 0%; Analysis 1.16).
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Intrapartum fever requiring the use of antibiotics

It is uncertain if corticosteroids have any eGect on a woman's risk of
intrapartum fever (RR 0.60, 95% CI 0.15 to 2.49; 319 women; studies

= 2; I2 = 36%; Analysis 1.17).

Postnatal fever

Corticosteroids may make little to no diGerence to a woman's risk of
postnatal fever (RR 0.92, 95% CI 0.64 to 1.33; 1323 women; studies

= 5; I2 = 0%; Analysis 1.18).

Admission to intensive care unit

It is uncertain if corticosteroids have any eGect on a woman's risk of
being admitted to intensive care (RR 0.74, 95% CI 0.26 to 2.05; 319
women; studies = 2; Analysis 1.19).

Side e=ects of therapy

Seven trials reported no side eGects for women in any arm
(Attawattanakul 2015; Balci 2010; Morrison 1978; Ontela 2018; Porto
2011; Schutte 1980; Shanks 2010; 1182 women). Two other trials
reported a range of diGerent side eGects in women: any side eGects
at first dose (RR 0.69, 95% CI 0.59 to 0.82; 2825 women; studies = 1);
dyspnoea (RR 0.33, 95% CI 0.01 to 8.15; 2828 women; studies = 1);
gastrointestinal upset (RR 2.99, 95% CI 0.12 to 73.37; 2828 women;
studies = 1); hyperglycaemia (RR 0.33, 95% CI 0.01 to 8.15; 2828
women; studies = 1); leucocytosis (RR 0.33, 95% CI 0.01 to 8.15; 2828
women; studies = 1); migraine (RR 1.00, 95% CI 0.06 to 15.93; 2828
women; studies = 1) (Analysis 1.20).

Glucose intolerance

One small study (Amorim 1999), reported that women in the
corticosteroid arm were more likely to have glucose intolerance
than in the control arm (RR 2.71, 95% CI 1.14 to 6.46; participants =
123; studies = 1; Analysis 1.21). This study used a treatment regimen
that included weekly repeat doses of corticosteroids if the infant
remained undelivered.

Hypertension

It is uncertain if corticosteroids have any eGect on a woman's risk
of hypertension (RR 1.03, 95% CI 0.59 to 1.79; 288 women; studies

= 2; I2 = 0%) (Analysis 1.22).

For the fetus or neonate

Apgar score less than seven at five minutes

Fewer infants exposed to antenatal corticosteroids had an Apgar
score less than seven at five minutes of age (RR 0.88, 95% CI 0.78 to

0.98; 5727 infants; studies = 12; I2 = 0%; Analysis 1.23). Sensitivity
analysis comparing ITT analysis and available case analysis showed
no substantial diGerence in eGect estimate (ACA RR 0.89, 95% CI
0.79 to 0.99; 5243 infants).

Exploration of asymmetry in the funnel plot suggests that the eGect
estimate may be influenced by smaller trials at higher risk of bias
therefore it is possible that the true direction and size of eGect are
diGerent (Figure 13).

 

Figure 13.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.30 Apgar < 7 at
5 minutes
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Interval between trial entry and birth

Corticosteroids may have little to no eGect on the interval between
trial entry and birth (MD 0.23 days, 95% CI -1.86 to 2.32 days; 1513

infants; studies = 3; I2 = 0%; Analysis 1.24).

Mean length at birth (height) [cm]

Corticosteroids may have little to no eGect on babies' length
(height) at birth (MD 0.00 cm, 95% CI -0.37 to 0.37 cm; 2766 infants;

studies = 1; I2 = 0%; Analysis 1.25).

Mean head circumference at birth

Corticosteroids may have little to no eGect on babies' head
circumference at birth (MD 0.00 cm, 95% CI -0.22 to 0.22 cm; 2766

infants; studies = 1; I2 = 0%; Analysis 1.26).

Mean skin fold thickness at birth

Not reported.

Small-for-gestational age

It is uncertain if antenatal corticosteroids have any eGect on
incidence of small-for-gestational-age infants (RR 1.11, 95% CI 0.96

to 1.28; 3478 infants; studies = 5; I2 = 0%; Analysis 1.27).

Mean placental weight

Not reported.

Neonatal blood pressure

Not reported.

Admission to neonatal intensive care unit (NICU)

Corticosteroids may slightly reduce the risk of being admitted to a

NICU (RR 0.96, 95% CI 0.91 to 1.00; 6667 infants; studies = 9; I2 = 34%;
Analysis 1.28).

Need for inotropic support

Not reported.

Mean duration of inotropic support

Not reported.

Need for mechanical ventilation/continuous positive airways pressure
(CPAP)

Treatment with antenatal corticosteroids may lead to less need for
ventilation/CPAP (RR 0.75, 95% CI 0.66 to 0.84; 4519 infants; studies

= 11; I2 = 4%; Analysis 1.29). The symmetry of the funnel plot did not
suggest evidence of bias due to non-publication of results (Figure
14).

 

Figure 14.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.25 Need for
mechanical ventilation/CPAP
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Mean duration of mechanical ventilation/continuous positive airways
pressure (CPAP)

It is uncertain if corticosteroids have any eGect on the duration of
mechanical ventilation/CPAP (MD -1.91 days, 95% CI -4.59 to 0.76

days; 471 infants; studies = 3; I2 = 77%; Analysis 1.30).

One study (WHO 2020) reported median duration of mechanical
ventilation (Analysis 1.31) and median duration of CPAP (Analysis
1.32). There was little diGerence between the two groups.

Air leak syndrome

It is uncertain if corticosteroids have any eGect on the risk of air leak

syndrome (RR 0.76, 95% CI 0.32 to 1.80; 2965 infants; studies = 2; I2

= 0%; Analysis 1.33).

Duration of oxygen supplementation (days)

In one study, infants receiving corticosteroids required less oxygen
supplementation (MD -2.86 days, 95% CI -5.51 to -0.21 days; 73
infants; Analysis 1.34). One study (WHO 2020) reported median
duration of oxygen supplementation (Analysis 1.35). The median

duration in the corticosteroids group was 36 hours (interquartile
range (IQR) 18 to 96; 726 infants)) compared with 48 hours (IQR 12
to 93; 756 infants) in the placebo group.

Surfactant use

Corticosteroids may reduce the need to use surfactant (RR 0.65,

95% CI 0.50 to 0.85; 6104 infants; studies = 6; I2 = 0%; Analysis 1.36).

Systemic infection in first 48 hours of life

Treatment with antenatal corticosteroids may lead to fewer infants
having systemic infection in the first 48 hours aEer birth (RR 0.60,

95% CI 0.41 to 0.88; 1708 infants; studies = 7; I2 = 0%; Analysis 1.37).

Proven infection while in the neonatal intensive care unit (NICU)

Treatment with antenatal corticosteroids may reduce the risk of
infection while in the NICU (RR 0.79, 95% CI 0.64 to 0.98; 5521

infants; studies = 10; I2 = 29%; Analysis 1.38). The symmetry of the
funnel plot did not suggest evidence of bias due to non-publication
of results (Figure 15).

 

Figure 15.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.38 Proven
infection while in the neonatal intensive care unit.
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Necrotising enterocolitis

Corticosteroids may reduce the risk of necrotising enterocolitis (RR

0.50, 95% CI 0.32 to 0.78; 4702 infants; studies = 10; I2 = 0%; Analysis

1.39). The symmetry of the funnel plot did not suggest evidence of
bias due to non-publication of results (Figure 16).
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Figure 16.   Funnel plot of comparison: 1 Corticosteroids versus placebo or no treatment, outcome: 1.39 Necrotising
enterocolitis.
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Hypothalamo-pituitary-adrenal (HPA) axis function

It is uncertain if corticosteroids have any eGect on HPA axis function
(cortisol MD 3.94 log units, 95% CI -3.12 to 11.00 log units; 27 infants;
studies = 1; Analysis 1.40).

For the child

Mean weight

It is uncertain if corticosteroids have any eGect on childhood weight

(MD 0.30 kg, 95% CI -0.39 to 1.00 kg; 333 children; studies = 2; I2 =
0%; Analysis 1.41) (age at follow-up was six to 12 years).

Mean head circumference

It is uncertain if corticosteroids have any eGect on childhood on
head circumference (MD 0.27 cm, 95% CI -0.08 to 0.63 cm; 328

children; studies = 2; I2 = 0%; Analysis 1.42) (age at follow-up was
six to 12 years).

Mean height

It is uncertain if corticosteroids have any eGect on childhood height

(MD 1.02 cm, 95% CI -0.26 to 2.29 cm; 334 children; studies = 2; I2 =
0%; Analysis 1.43) (age at follow-up was six to 12 years).

Mean skin fold thickness

Not reported.

Abnormal lung function

Not reported.

Mean blood pressure

It is uncertain if corticosteroids have any eGect on childhood
systolic blood pressure (MD -1.60 mmHg, 95% CI -4.06 to 0.86
mmHg; 223 children; studies = 1; Analysis 1.44)  (age at follow-up
was six to 12 years).

Glucose intolerance

Not reported.

Hypothalamo-pituitary-adrenal H(PA) axis function

Not reported.

Dyslipidaemia

Not reported.

Cerebral palsy

Antenatal corticosteroids may reduce a child's risk of cerebral palsy
but the evidence is uncertain because the confidence interval is
wide and includes possible harm (RR 0.60, 95% CI 0.34 to 1.03; 904

children; studies = 5; I2 = 0%; Analysis 1.45) (age at follow-up was
two to 12 years).
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Behavioural/learning di=iculties

It is uncertain if corticosteroids have any eGect on a child's risk
of behavioural/learning diGiculties (RR 0.86, 95% CI 0.35 to 2.09;
participants = 90; studies = 1; Analysis 1.46).

For the child as adult

Mean weight

It is uncertain if corticosteroids have any eGect on weight in
adulthood (MD -0.83 kg, 95% CI -6.41 to 4.76 kg; 538 participants;

studies = 2; I2 = 60%; Analysis 1.47).

Mean head circumference

It is uncertain if corticosteroids have any eGect on head
circumference in adulthood (MD 0.03 cm, 95% CI -0.33 to 0.38 cm;

537 participants; studies = 2; I2 = 0%; Analysis 1.48).

Mean height

It is uncertain if corticosteroids have any eGect on height in
adulthood (MD 0.91 cm, 95% CI -0.28 to 2.10 cm; 537 participants;

studies = 2; I2 = 0%; Analysis 1.49).

Mean skin fold thickness

It is uncertain if corticosteroids have any eGect on skin fold
thickness in adulthood (triceps MD -0.02 log units, 95% CI -0.11
to 0.07 log units;456 participants; studies = 1; biceps MD -0.01 log
units, 95% CI -0.11 to 0.09 log units; 456 participants; studies = 1;
subscapular MD 0.01 log units, 95% CI -0.08 to 0.10 log units;441
participants; studies = 1 suprailiac MD -0.01 log units, 95% CI -0.12
to 0.10 log units; 452 participants; studies = 1; Analysis 1.50).

Abnormal lung function

It is uncertain if antenatal corticosteroids has any eGect on lung
function (forced vital capacity) at age 30 years (forced vital capacity
MD -0.70, 95% CI -3.16 to 1.76; 383 participants; studies = 1; Analysis
1.51).

Mean blood pressure

It is uncertain if corticosteroids have any eGect on systolic blood
pressure in adulthood (MD -0.87 mmHg, 95% CI -2.81 to 1.07 mmHg;

545 participants; studies = 2; I2 = 47%; Analysis 1.52).

Glucose intolerance

Long-term follow-up in one study (Liggins 1972b) showed increased
insulin release 30 minutes following a fasting 75 g oral glucose
tolerance test (MD 0.16 log insulin units, 95% CI 0.04 to 0.28
log insulin units; 412 participants; studies = 1; Analysis 1.53) in
30-year-olds who had been exposed to antenatal corticosteroid.
Results were inconclusive for fasting glucose concentrations (MD
0.01 mmol/L, 95% CI -0.09 to 0.11 mmol/L; 432 participants; studies
= 1), or 30 minutes following a 75 g oral glucose tolerance test
(MD 0.21 mmol/L, 95% CI -0.12 to 0.54 mmol/L; participants = 413;
studies = 1). At 120 minutes following a 75 g oral glucose tolerance
test, exposure to antenatal corticosteroids was associated with
a reduction in glucose concentration (MD -0.27 mmol/L; 95% CI
-0.52 to -0.02 mmol/L; 410 participants; studies = 1) (Analysis
1.54). However, the study reported no diGerence between those
exposed to antenatal corticosteroids and those not exposed in the
prevalence of diabetes.

Hypothalamo-pituitary-adrenal (HPA) axis function

It is uncertain if corticosteroids have any eGect on HPA axis function
in adulthood (cortisol MD 0.06 log units, 95% CI -0.02 to 0.14 log
units; 444 participants; studies = 1; Analysis 1.55).

Dyslipidaemia

Not reported.

Mean age at puberty

It is uncertain if corticosteroids have any eGect on mean age at
puberty (MD for girls 0 years, 95% CI -0.94 to 0.94 years; 38 girls;
studies = 1; Analysis 1.56) (data not available for boys).

Bone density

One study reported that there was no diGerence between those
exposed to antenatal corticosteroids and those not exposed for
bone density at age 30 years in a subset of participants (Liggins
1972b).

Educational achievement

It is uncertain if corticosteroids have any eGect on educational
achievement defined as attending university or polytechnic
education (RR 0.94, 95% CI 0.80 to 1.10; 534 participants; studies =
1; Analysis 1.57).

For health services

Mean length of antenatal hospitalisation for women

It is uncertain if corticosteroids have any eGect on length of
antenatal hospitalisation (MD -0.00 days, 95% CI -0.23 to 0.22 days;

412 women; studies = 2; I2 = 0%; Analysis 1.58).

Four other studies reported data relating to overall length of
maternal hospital stay (Attawattanakul 2015; Gyamfi-Bannerman
2016; Mansouri 2010; WHO 2020). In all of the trials there was little
to no diGerence between the groups (Analysis 1.59).

Mean length of postnatal hospitalisation for women

It is uncertain if corticosteroids have any eGect on length of
postnatal hospitalisation for women (MD 0.00 days, 95% CI -1.72 to
1.72 days; 218 women; studies = 1; Analysis 1.60).

Mean length of neonatal hospitalisation

It is uncertain if corticosteroids have any eGect on length of
neonatal hospitalisation (MD 0.18 days, 95% CI -0.51 to 0.87 days;

788 infants; studies = 5; I2 = 0%; Analysis 1.61).

Two studies (Gyamfi-Bannerman 2016; WHO 2020) reported
median neonatal hospitalisation and found very little diGerence
between the two groups (Analysis 1.62).

Cost of maternal care

not reported

Cost of neonatal care

not reported.

Clinical subgroups

We have analysed the results for prespecified clinical subgroups
(covariates) in comparisons 2, 3, 4 and 5, and added further post hoc
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analyses to explore the possible impact of change in practice over
time (comparison 6), protocols with weekly steroid administration
(comparison 7), and gestational age at randomisation (comparison
8). Where there was a suGicient number of trials reporting data
for meaningful analyses, we have explored the evidence for
the review's primary outcomes. These analyses are hypothesis-
generating only and should not be interpreted as conclusive.

2. Antenatal corticosteroids versus placebo or no treatment
(singleton and women with multiple pregnancies)

Discrete outcome data for those women delivering multiple
pregnancies were available from only five studies (Collaborative
1981; Gamsu 1989; Liggins 1972b; Silver 1996; WHO 2020), with the
remainder of the studies including only singleton pregnancies, or
reporting data from combined singleton and multiple pregnancies.
We have been unable to confirm whether the Mansouri 2010 trial
included only singleton pregnancy, but this is suggested by the
equal numbers of women and infants reported. We have included
data from this study in the singleton subgroup.

For the fetus or neonate

Perinatal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on perinatal death between singleton pregnancies, multiple
pregnancies and trials with a combination of singleton and multiple

pregnancies (P = 0.77, I2 = 0%, overlapping confidence intervals;
Analysis 2.1).

Neonatal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on neonatal death between singleton pregnancies, multiple
pregnancies and trials with a combination of singleton and multiple

pregnancies (P = 0.52, I2 = 0%, overlapping confidence intervals;
Analysis 2.2).

Fetal death

The test for subgroup diGerences did not suggest a diGerence
in eGect on fetal death between singleton pregnancies, multiple
pregnancies and trials with a combination of singleton and multiple

pregnancies (P = 0.42, I2 = 0%, overlapping confidence intervals;
Analysis 2.3).

Respiratory distress syndrome (RDS)

The test for subgroup diGerences did not suggest a diGerence in
eGect on RDS in multiple pregnancies compared with singleton
pregnancies and trials with a combination of singleton and multiple

pregnancies (P = 0.08, I2 = 60%; Analysis 2.4).

Moderate/severe respiratory distress syndrome (RDS)

InsuGicient data to perform subgroup analysis.

Chronic lung disease

InsuGicient data to perform subgroup analysis.

Intraventricular haemorrhage (IVH)

The test for subgroup diGerences did not suggest a diGerence in
eGect on IVH in multiple pregnancies compared with singleton
pregnancies and trials with a combination of singleton and multiple

pregnancies (P = 0.56, I2 = 0%; Analysis 2.5).

Mean birthweight

InsuGicient data to perform subgroup analysis.

For the woman

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the woman.

For the child

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child.

For the child as adult

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child as adult.

3. Antenatal corticosteroids versus placebo or no treatment
(by presence or absence of ruptured membranes at first dose
of corticosteroids)

Discrete outcome data from women with intact membranes at the
first dose of study medication were available from eight studies
(Amorim 1999; Attawattanakul 2015; Block 1977; Collaborative
1981; Garite 1992; Kari 1994; Liggins 1972b; Schmidt 1984), discrete
outcome data from women with ruptured membranes at the first
dose of study medication were available from ten studies (Block
1977; Dexiprom 1999; Lewis 1996; Liggins 1972b; Lopez 1989;
Morales 1989; Nelson 1985; Qublan 2001; Schmidt 1984; Schutte
1980), with the remainder of the studies not reporting rupture of
membrane status or reporting combined data from women with
intact and ruptured membranes.

Relevant subgroups compared below are: 1. pregnant women with
intact membranes, 2. pregnant women with ruptured membranes,
and 3. pregnant women for whom membrane status was not
reported separately or mixed populations. Analyses with small
amounts of data missing are the following: 3.1 Perinatal death
(Liggins 1972b); 3.2 Neonatal death (Liggins 1972b); 3.3 Fetal death
(Liggins 1972b); 3.4 RDS (Liggins 1972b; Block 1977; Collaborative
1981; Schmidt 1984; Schutte 1980); 3.5 IVH (Liggins 1972b); 3.6
Birthweight (Liggins 1972b); and 3.7 Chorioamnionitis (Liggins
1972b). Overall totals for these outcomes will not match our main
analyses in Comparison 1 due to small amounts of missing data
where ruptured membrane status was missing for some women.

For the fetus or neonate

Perinatal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on perinatal death between babies born from pregnancies
with intact membranes, pregnancies with ruptured membranes
and trials with a combination of pregnancies with intact and

rupture membranes (P = 0.08, I2 = 60%, overlapping confidence
intervals; Analysis 3.1).

Neonatal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on neonatal death between babies born from pregnancies
with intact membranes, pregnancies with ruptured membranes
and trials with a combination of pregnancies with intact and

rupture membranes (P = 0.29, I2 = 20%, overlapping confidence
intervals; Analysis 3.2).
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Fetal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on fetal death between babies born from pregnancies with
intact membranes, pregnancies with ruptured membranes and
trials with a combination of pregnancies with intact and rupture

membranes (P = 0.81, I2 = 0%, overlapping confidence intervals;
Analysis 3.3).

Respiratory distress syndrome (RDS)

The test for subgroup diGerences did not suggest a diGerence in
eGect on RDS between babies born from pregnancies with intact
membranes, pregnancies with ruptured membranes and trials with
a combination of pregnancies with intact and ruptured membranes

(P = 0.08, I2 = 60%, overlapping confidence intervals; Analysis 3.4).

Moderate/severe respiratory distress syndrome (RDS)

InsuGicient data to perform subgroup analysis.

Chronic lung disease

InsuGicient data to perform subgroup analysis.

Intraventricular haemorrhage (IVH)

The test for subgroup diGerences suggested a diGerence in
eGect on IVH between babies born from pregnancies with intact
membranes, pregnancies with ruptured membranes and trials with
a combination of pregnancies with intact and ruptured membranes

(P = 0.02, I2 = 76%, overlapping confidence intervals; Analysis 3.5).
However, the eGect estimates of the intact membranes group and
the ruptured membranes group are close to each other, while the
diGerence detected by the statistical test is likely to be caused by
the mixed population group. Furthermore, we cannot be certain
that the variability in eGect estimates is due to genuine subgroup
diGerences rather than chance.

Mean birthweight

The test for subgroup diGerences suggests there may be a
diGerence in eGect on birthweight between babies born from
pregnancies with intact membranes, pregnancies with ruptured
membranes and trials with a combination of pregnancies with

intact and rupture membranes (P = 0.46, I2 = 0%, overlapping
confidence intervals; Analysis 3.6).

For the woman

Maternal death

InsuGicient data to perform subgroup analysis.

Chorioamnionitis

The test for subgroup diGerences did not suggest a diGerence
in eGect on chorioamnionitis between women with intact
membranes, women with ruptured membranes and trials with a
combination of women with intact and rupture membranes (P =

0.51, I2 = 0%, overlapping confidence intervals; Analysis 3.7).

Endometritis

The test for subgroup diGerences did not suggest a diGerence in
eGect on endometritis between babies born from pregnancies with
intact membranes, pregnancies with ruptured membranes and
trials with a combination of pregnancies with intact and rupture

membranes (P = 0.99, I2 = 0%, overlapping confidence intervals;
Analysis 3.8).

For the child

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child.

For the child as adult

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child as adult.

4. Antenatal corticosteroids versus placebo or no treatment
(for women with hypertension syndrome)

Meaningful analysis was not possible for several primary outcomes
due to the small number of trials reporting results by presence or
absence of hypertension syndromes.

For the fetus or neonate

Perinatal death

The test for subgroup diGerences did not suggest a diGerence
in eGect on perinatal death between babies whose mothers had
hypertension syndrome, mothers without hypertension syndrome
and trials where hypertension was not reported separately (P = 0.99,

I2 = 0%, overlapping confidence intervals; Analysis 4.1).

Neonatal death

The test for subgroup diGerences did not suggest a diGerence
in eGect on perinatal death between babies whose mothers had
hypertension syndrome, mothers without hypertension syndrome
and trials where hypertension was not reported separately (P = 0.16,

I2 = 46%, overlapping confidence intervals; Analysis 4.2).

Fetal death

The test for subgroup diGerences did not suggest a diGerence
in eGect on fetal death between babies whose mothers had
hypertension syndrome and babies whose mothers did not have
hypertension syndrome or babies in trials where hypertension was

not reported separately (P = 0.09, I2 = 59%, overlapping confidence
intervals; Analysis 4.3).

Respiratory distress syndrome (RDS)

The test for subgroup diGerences suggests there may be a
diGerence in eGect on RDS death between babies whose mothers
had hypertension syndrome and babies whose mothers did not
have hypertension syndrome or babies in trials where hypertension

was not reported separately (P = 0.007, I2 = 80%; Analysis 4.4).
An examination of the eGect estimates and their overlapping
confidence intervals suggests that the variability detected by the
test for subgroup diGerences may be related to size of eGect but
not to direction of eGect, whereby the size of eGect is larger in the
group of women with hypertension than in the other two groups.
It should also be noted that the diGerence in eGect size between
the trials with women with hypertension and the trials in women
without hypertension is small, the cause of the subgroup diGerence
may be due to the group of trials with mixed populations having a
diGerence eGect size from the other two groups. Furthermore, we
cannot be certain that the variability in eGect estimates is due to
genuine subgroup diGerences rather than chance.
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Moderate/severe respiratory distress syndrome (RDS)

InsuGicient data to perform subgroup analysis.

Chronic lung disease

InsuGicient data to perform subgroup analysis.

Intraventricular haemorrhage (IVH)

InsuGicient data to perform subgroup analysis.

Mean birthweight

InsuGicient data to perform subgroup analysis.

For the woman

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the woman.

For the child

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child.

For the child as adult

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child as adult.

5. Antenatal corticosteroids versus placebo or no treatment
(by type of corticosteroid)

For the fetus or neonate

Perinatal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on perinatal death between diGerent types of corticosteroid

(P = 0.62, I2 = 0%, overlapping confidence intervals; Analysis 5.1).

Neonatal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on neonatal death between diGerent types of corticosteroid

(P = 0.62, I2 = 0%, overlapping confidence intervals; Analysis 5.2).

Fetal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on fetal death between diGerent types of corticosteroid (P =

0.90, I2 = 0%, overlapping confidence intervals; Analysis 5.3).

Respiratory distress syndrome (RDS)

The test for subgroup diGerences suggests there may be a
diGerence in eGect on RDS between diGerent types of corticosteroid

(P = 0.04, I2 = 63%, overlapping confidence intervals; Analysis
5.4). The diGerence seems to be attributable to the groups
using dexamethasone and betamethasone. However given the
overlapping confidence intervals of the two eGect estimates, we
cannot be certain that the variability in eGect estimates is due to
genuine subgroup diGerences rather than chance.

Moderate/severe respiratory distress syndrome (RDS)

The test for subgroup diGerences suggests there may be a
diGerence in eGect on moderate/severe RDS between diGerent

types of corticosteroid (P = 0.03, I2 = 65.8%, overlapping confidence
intervals; Analysis 5.5). The diGerence seems to be attributable to

the groups using dexamethasone and betamethasone. However
given the overlapping confidence intervals of the two eGect
estimates, we cannot be certain that the variability in eGect
estimates is due to genuine subgroup diGerences rather than
chance.

Chronic lung disease

The test for subgroup diGerences did not suggest a diGerence
in eGect on chronic lung disease between diGerent types of

corticosteroid (P = 0.17, I2 = 47%, overlapping confidence intervals;
Analysis 5.6).

Intraventricular haemorrhage (IVH)

The test for subgroup diGerences did not suggest a diGerence in

eGect on IVH between diGerent types of corticosteroid (P = 0.06, I2

= 71%, overlapping confidence intervals; Analysis 5.7).

Mean birthweight

The test for subgroup diGerences did not suggest a diGerence
in eGect on mean birthweight between diGerent types of

corticosteroid (P = 0.38, I2 = 2%, overlapping confidence intervals;
Analysis 5.8).

For the woman

Maternal death

InsuGicient data to perform subgroup analysis.

Chorioamnionitis

The test for subgroup diGerences suggests there may be a
diGerence in eGect on chorioamnionitis between diGerent types

of corticosteroid (P = 0.02, I2 = 82%; Analysis 5.9). Betamethasone
may reduce the risk of chorioamnionitis compared to control
treatments, while the eGect estimate of dexamethasone compared
to control treatments is inconclusive. Taking into consideration the
overlapping confidence intervals of the two eGect estimates, we
cannot be certain that the variability in eGect estimates is due to
genuine subgroup diGerences rather than chance.

Endometritis

The test for subgroup diGerences did not suggest a diGerence in
eGect on endometritis between diGerent types of corticosteroid (P

= 0.13, I2 = 57%, overlapping confidence intervals; Analysis 5.10).

For the child

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child.

For the child as adult

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child as adult.

6. Antenatal corticosteroids versus placebo or no treatment
(by decade of trial)

The subgroup tests in RevMan 5 are not ideal to test whether or not
there were trends across decades; the test can only indicate if at
least one decade diGers from another, and not if there is a trend
over time. We advise caution when interpreting the findings below,
especially regarding survival across decades.
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For the fetus or neonate

Perinatal death

The test for subgroup diGerences suggests there may be a
diGerence in eGect on perinatal death according to the decade

when the trial took place (P = 0.02, I2 = 65%; Analysis 6.1), whereby
there appears to be a diGerence between trials conducted in the
1970s - 1980s (CIs cross the line of no eGect) and later trials
(clearly favouring corticosteroids). Reasons for the diGerences are
uncertain and may be due to variation in standard of care across
decades or because of trial locations. Furthermore, we cannot be
certain that it is due to genuine subgroup diGerences rather than
due to chance.

Neonatal death

The test for subgroup diGerences suggests there may be a
diGerence in eGect on neonatal death according to the decade

when the trial took place (P = 0.03, I2 = 64%; Analysis 6.2), whereby
there appears to be a greater eGect size in trials conducted in
the 2000s compared with 2010s. Reasons for the diGerences are
uncertain and may be due to variation in standard of care across
decades or because of trial locations. Furthermore, we cannot be
certain that the diGerence is due to genuine subgroup diGerences
rather than due to chance.

Fetal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on fetal death according to the decade when the trial took

place (P = 0.86, I2 = 0%, overlapping confidence intervals; Analysis
6.3).

Respiratory distress syndrome (RDS)

The test for subgroup diGerences suggests there may be a
diGerence in eGect on RDS according to the decade when the trial

took place (P = 0.01, I2 = 69%; Analysis 6.4). In all decades the
eGect estimates are in the same direction and favour corticosteroid
treatment reducing RDS. Their overlapping confidence intervals
means that we cannot be certain that the result is due to genuine
subgroup diGerences rather than due to chance.

Moderate/severe respiratory distress syndrome (RDS)

InsuGicient data to perform subgroup analysis.

Chronic lung disease

InsuGicient data to perform subgroup analysis.

Intraventricular haemorrhage (IVH)

The test for subgroup diGerences did not suggest a diGerence in
eGect on IVH according to the decade when the trial took place (P =

0.10, I2 = 49%, overlapping confidence intervals; Analysis 6.5).

Mean birthweight

The test for subgroup diGerences did not suggest a diGerence in
eGect on birthweight according to the decade when the trial took

place (P = 0.81, I2 = 0%, overlapping confidence intervals; Analysis
6.6).

For the woman

Maternal death

InsuGicient data to perform subgroup analysis.

Chorioamnionitis

The test for subgroup diGerences did not suggest a diGerence in
eGect on chorioamnionitis according to the decade when the trial

took place (P = 0.07, I2 = 55%, overlapping confidence intervals;
Analysis 6.7).

Endometritis

The test for subgroup diGerences did not suggest a diGerence in
eGect on endometritis according to the decade when the trial took

place (P = 0.36, I2 = 7%, overlapping confidence intervals; Analysis
6.8).

For the child

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child.

For the child as adult

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child as adult.

7. Antenatal corticosteroids versus placebo or no treatment
(by presence or absence in protocol of weekly repeat doses of
corticosteroid)

Seven of the included studies allowed weekly repeat courses of
study medication in their study protocols (Amorim 1999; Garite
1992; Lewis 1996; Morales 1989; Qublan 2001; Silver 1996; WHO
2020).

For the fetus or neonate

Perinatal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on perinatal death between protocols with a single course

and those including weekly repeats (P = 0.63, I2 = 0%, overlapping
confidence intervals; Analysis 7.1).

Neonatal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on neonatal death between protocols with a single course

and those including weekly repeats (P = 0.43, I2 = 0%, overlapping
confidence intervals; Analysis 7.2).

Fetal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on fetal death between protocols with a single course and

those including weekly repeats (P = 0.68, I2 = 0%, overlapping
confidence intervals; Analysis 7.3).

Respiratory distress syndrome (RDS)

The test for subgroup diGerences did not suggest a diGerence in
eGect on RDS between protocols with a single course and those

including weekly repeats (P = 0.55, I2 = 0%, overlapping confidence
intervals; Analysis 7.4).

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

40



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Moderate/severe respiratory distress syndrome (RDS)

The test for subgroup diGerences did not suggest a diGerence in
eGect on moderate/severe RDS between protocols with a single

course and those including weekly repeats (P = 0.53, I2 = 0%,
overlapping confidence intervals; Analysis 7.5).

Chronic lung disease

InsuGicient data to perform subgroup analysis.

Intraventricular haemorrhage (IVH)

The test for subgroup diGerences did not suggest a diGerence in
eGect on IVH between protocols with a single course and those

including weekly repeats (P = 0.99, I2 = 0%, overlapping confidence
intervals; Analysis 7.6).

Mean birthweight

The test for subgroup diGerences did not suggest a diGerence in
eGect on birthweight between protocols with a single course and

those including weekly repeats (P = 0.29, I2 = 12%, overlapping
confidence intervals; Analysis 7.7).

For the woman

Maternal death

InsuGicient data to perform subgroup analysis.

Chorioamnionitis

The test for subgroup diGerences did not suggest a diGerence in
eGect on chorioamnionitis between protocols with a single course

and those including weekly repeats (P = 0.68, I2 = 0%, overlapping
confidence intervals; Analysis 7.8).

Endometritis

The test for subgroup diGerences did not suggest a diGerence in
eGect on endometritis between protocols with a single course and

those including weekly repeats (P = 0.11, I2 = 61%, overlapping
confidence intervals; Analysis 7.9).

For the child

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child.

For the child as adult

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child as adult.

8. Gestational age at trial entry (less than or equal to 35 weeks
+ 0 days; greater than or equal to 34 weeks + 0 days)

We have split studies according to the gestational age at which
pregnant women entered trials to receive their first dose of
corticosteroids and have considered two, slightly overlapping
subgroups: 1) women less than, and including, 35 weeks and 0
days and 2) women greater than, and including, 34 weeks and 0
days. Four studies could be analysed in either group (Block 1977;
Collaborative 1981; Liggins 1972b; Teramo 1980). We addressed
these issues as follows: data from Liggins 1972b were available for
women entering the trial at less than 35 weeks + 0 days and from
between 35 weeks + 0 days and 37 weeks + 0 days. The majority of
women in the remaining three studies (Block 1977; Collaborative

1981; Teramo 1980) were of less than 34 weeks + 0 days gestation,
therefore we included these studies in the younger gestational
age grouping for the analysis (women less than and including 35
weeks and 0 days), but we undertook a sensitivity analysis with the
studies' data removed.

For the fetus or neonate

Perinatal death

The test for subgroup diGerences did not suggest a diGerence
in eGect on perinatal death between women with pregnancy
gestations at less than or equal to 35 weeks and those at 34 weeks

or greater (P = 0.13, I2 = 56%, overlapping confidence intervals;
Analysis 8.1).

Sensitivity analysis removing two studies (Block 1977;
Collaborative 1981) did not substantially change the test for

subgroup diGerence (P = 0.12, I2 = 58%).

Neonatal death

The test for subgroup diGerences did not suggest a diGerence
in eGect on neonatal death between women with pregnancy
gestations at less than or equal to 35 weeks and those at 34 weeks

or greater (P = 0.24, I2 = 28%, overlapping confidence intervals;
Analysis 8.2).

Sensitivity analysis removing two studies (Block 1977;
Collaborative 1981) did not substantially change the test for

subgroup diGerence (P = 0.23, I2 = 32%).

Fetal death

The test for subgroup diGerences did not suggest a diGerence in
eGect on fetal death between women with pregnancy gestations at
less than or equal to 35 weeks and those at 34 weeks or greater (P

= 0.40, I2 = 0%, overlapping confidence intervals; Analysis 8.3).

Sensitivity analysis removing two studies (Block 1977;
Collaborative 1981) did not change the test for subgroup diGerence

(P = 0.40, I2 = 0%).

Respiratory distress syndrome (RDS)

The test for subgroup diGerences did not suggest a diGerence in
eGect on RDS between women with pregnancy gestations at less
than or equal to 35 weeks and those at 34 weeks or greater (P = 0.60,

I2 = 0%, overlapping confidence intervals; Analysis 8.4).

Sensitivity analysis removing three studies (Block 1977;
Collaborative 1981; Teramo 1980) did not substantially change the

test for subgroup diGerence (P = 0.58, I2 = 0%).

Moderate/severe respiratory distress syndrome (RDS)

InsuGicient data to perform subgroup analysis.

Chronic lung disease

InsuGicient data to perform subgroup analysis.

Intraventricular haemorrhage (IVH)

The test for subgroup diGerences did not suggest a diGerence in
eGect on IVH between women with pregnancy gestations at less
than or equal to 35 weeks and those at 34 weeks or greater (P = 0.16,

I2 = 49%, overlapping confidence intervals; Analysis 8.5).
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Mean birthweight

The test for subgroup diGerences did not suggest a diGerence in
eGect on birthweight between women with pregnancy gestations
at less than or equal to 35 weeks and those at 34 weeks or greater

(P = 0.77, I2 = 0%, overlapping confidence intervals; Analysis 8.6).

The eGect estimate in this analysis is slightly diGerent from the main
analysis (Analysis 1.8) because the data from one study (Liggins
1972b) have been analysed in six diGerent gestational age groups,
whereas in the main analysis we have presented the mean for the
overall trial population.

For the woman

Maternal death

InsuGicient data to perform subgroup analysis.

Chorioamnionitis

The test for subgroup diGerences did not suggest a diGerence
in eGect on chorioamnionitis between women with pregnancy
gestations at less than or equal to 35 weeks and those at 34 weeks

or greater (P = 0.11, I2 = 61%, overlapping confidence intervals;
Analysis 8.7).

Endometritis

InsuGicient data to perform subgroup analysis.

For the child

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child.

For the child as adult

There were insuGicient data to perform subgroup analysis for any
of the primary outcomes related to the child as adult.

D I S C U S S I O N

Summary of main results

In this updated review includes 27 studies involving 11,272
women and 11,925 infants. Our results support the conclusion
of the previous review (Roberts 2017), that treatment with
antenatal corticosteroids reduces perinatal death, neonatal
death, respiratory distress syndrome (RDS), and intraventricular
haemorrhage (IVH) in preterm infants.

High-certainty evidence suggests that antenatal corticosteroids
reduce the risk of perinatal death, neonatal death and RDS, and
have little to no eGect on birthweight (high-certainty evidence;
Summary of findings 1). Antenatal corticosteroids probably
reduce the risk of IVH (moderate-certainty evidence; Summary
of findings 1). Antenatal corticosteroids probably reduce the  risk
of developmental delay in later  childhood (moderate-certainty
evidence; Summary of findings 1). Further, the evidence suggests
that antenatal corticosteroids reduce the risk of moderate and
severe RDS. The evidence is uncertain if antenatal corticosteroids
have any eGect on the risk of death (in childhood or adulthood), or
on neurodevelopmental disability in later adulthood.

Moderate-certainty evidence suggests that antenatal
corticosteroids probably result in little to no diGerence in the
risk of maternal death or endometritis but the wide 95% CIs

include possible benefit and possible harm (Summary of findings
2). Antenatal corticosteroids probably result in little to no diGerence
in the risk of chorioamnionitis (moderate-certainty evidence;
Summary of findings 2).

In addition to the benefit of antenatal corticosteroids reducing
the risk for a number of our primary outcomes for the fetus
or neonate (perinatal death, neonatal death, RDS, moderate
and severe RDS, IVH), we found evidence of potential benefit
of antenatal corticosteroids reducing the risk for a number of
our secondary outcomes for the fetus or neonate: Apgar score
< 7 at five minutes, admission to the neonatal intensive care
unit (NICU), need for mechanical ventilation/continuous positive
airways pressure (CPAP), duration of oxygen supplementation,
surfactant use, systemic infection in the first 48 hours of life, proven
infection while in the NICU, and necrotising enterocolitis. However,
antenatal corticosteroids may have little to no eGect on the risk of
fetal death. For the remainder of the secondary outcomes for the
fetus or neonate, we are uncertain of the overall eGect of antenatal
corticosteroids.

For the woman, child, and adult we generally found no evidence of
harm from antenatal corticosteroids apart from increased glucose
tolerance in women and increased insulin resistance in adults; in
fact we found some evidence suggesting potentially decreased side
eGects in women receiving corticosteroids, although for a number
of the outcomes investigated there were no or insuGicient data.

Overall, the complete body of evidence of antenatal corticosteroids
for women at risk of preterm birth strongly favours important
clinical benefit for the fetus and neonate, including reducing risk
of death and major neonatal morbidity, without evidence of major
clinical harm to either the women, the fetus, neonate, child or adult.

Overall completeness and applicability of evidence

We have attempted to identify all available published and
unpublished randomised trial data for the use of antenatal
corticosteroids for women at risk of preterm birth. Additional data
have been obtained and included where possible. We believe that
the data are comprehensive and relevant to all women at risk
of preterm birth. Comparisons of repeat antenatal corticosteroid
regimens, of diGerent antenatal corticosteroids and of the use
of antenatal corticosteroids at term before elective birth are
described in other Cochrane Reviews (Brownfoot 2013; Crowther
2015; Sotiriadis 2018).

Since the last update of this review (Roberts 2017), we have been
able to add substantial evidence from low- and middle-resource
settings for most of our primary outcomes. The evidence supplied
by these studies is consistent with that of the previous review,
and the incorporation of these data into the current review should
reassure clinicians who work in these settings that the evidence
presented is applicable to the population they serve. This is
important, as preterm birth is the leading cause of death in children
younger than five years worldwide, with greater burden in low- and
middle-resource settings (Chawanpaiboon 2019).

In subgroup analyses we examined the eGect of antenatal
corticosteroids in women with singleton versus women with
multiple pregnancies, in women with intact membranes versus
ruptured membranes at first dose, and in women with pregnancy-
induced hypertension syndromes. The test for subgroup
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diGerences did not find substantial diGerences between subgroups
to suggest that the applicability of the evidence should be diGerent
to one subgroup versus another; in other words the evidence
remains applicable to all clinical subgroups examined. However, for
a number of the subgroups, the number of studies, and participants
within studies, contributing data are limited and thus the subgroup
analyses do need to be interpreted with caution.

Whether antenatal corticosteroids are beneficial in the current
era of advanced neonatal practice has been questioned on the
basis that previous conclusions concerning their benefits drew on
data from the 1970s. In this update, we have included 10 studies
published since 2000 (Attawattanakul 2015; Balci 2010; Fekih 2002;
Gyamfi-Bannerman 2016; Mansouri 2010; Porto 2011; Ontela 2018;
Qublan 2001; Shanks 2010; WHO 2020), as well as analyses for the
previous decades. These more recent studies contributed over 60%
of the overall data to the review. Overall, the results show consistent
benefits of steroid use, without any strong evidence that antenatal
corticosteroids are not beneficial in the current era of advanced
neonatal practice.

The gestational age range at which antenatal corticosteroids
provide benefit has been subject to debate. Four studies enrolled
infants between 24 weeks and 0 days and 26 weeks and 0 days, with
another three studies not reporting the lower gestational age limit
with which they enrolled (Table 1). Ideally, this question should
be investigated with individual patient data analysis using a priori
agreed gestational age cut-oGs. We examined outcomes based on
gestational age divisions of up to, and including, 35 weeks + 0 days
and greater than, and including, 34 weeks + 0 days at trial entry. We
included data from over 4000 women and infants from trials that
enrolled from 34 weeks + 0 days. The test for subgroup diGerences
did not find diGerences between subgroups for the outcomes of
perinatal death, neonatal death, fetal death, RDS, IVH, birthweight
or chorioamnionitis. This large body of evidence supports the use
of antenatal corticosteroids in women at risk of late preterm birth,
although there are currently insuGicient data to comment on long-
term eGects for the child and adult.

In our subgroup analyses of diGerent corticosteroids we found
little evidence of a diGerence in eGicacy between the two types of
corticosteroids, apart from a possible diGerence with less maternal
chorioamnionitis occurring with betamethasone. However the
confidence intervals overlapped and our analysis is subject to
bias as allocation to one type of corticosteroid or the other was
not subject to randomisation. Further, our overall results in this
subgroup analysis are consistent with another review (Brownfoot
2013; 10 studies; 1089 women and 1161 infants), which compared
diGerent corticosteroid regimens and found insuGicient evidence to
support the use of one corticosteroid over the other.

In our analysis the test for subgroup diGerences between trials
administering a single course of steroids and trial protocols
allowing weekly repeats, should the infant remain undelivered, did
not suggest a diGerence in eGect. However, this finding should not
be interpreted as evidence in support of weekly repeats which is the
subject of another Cochrane Review (Crowther 2015)

Quality of the evidence

The evidence described in this review is based on 27 randomised
controlled trials comparing antenatal corticosteroids with no
antenatal corticosteroids. Overall, the evidence is consistent. There

are some limitations in several trials where there was no placebo
treatment used in the control group, and therefore the participants
and caregivers were not blinded, and there was insuGicient
information in several trials to enable us to make judgements on
the processes of randomisation or allocation concealment. The
lack of information is most likely due to the era in which the trials
were conducted, when this information was not a requirement
for publication. We did not downgrade for risk of bias because
our sensitivity analyses did not indicate that the eGect estimates
would be substantially diGerent with those trials removed from the
analysis.

We assessed the evidence for perinatal death, neonatal death, RDS
and birthweight as high certainty, which means that future trials
are unlikely to change these findings. We assessed the evidence
for IVH as moderate certainty because of the complexity involved
in diagnosing IVH; earlier studies only reported this outcome at
post mortem (consistent with lack of investigative techniques at
the time), while latter studies utilised diagnosis by ultrasound,
universally (but consistent with clinical practice) not all infants were
screened for this outcome and so we cannot be certain that the
eGect estimate in our analysis is a true reflection of the risk in the
whole trial population.

For pregnant women, we assessed the evidence as moderate
certainty for three outcomes: maternal death, chorioamnionitis
and endometritis. Downgrading in each case was for imprecision
due to wide confidence intervals crossing the line of no eGect. There
were very few data for maternal death.

For the first time, we have considered the identified studies in
terms of their trustworthiness in addition to using GRADE and the
Cochrane 'Risk of bias' tool. We believe that the steps we have
taken to evaluate studies' trustworthiness, and to remove studies
whose trustworthiness could not be ascertained, adds to the value
of the review and enhances its reliability. Studies were removed
from the analysis and put into 'awaiting classification' because
of concerns around randomisation processes, lack of evidence of
ethics approval and/or prospective trial registration (for studies
published aEer 2010) and, in the case of studies published only
as abstracts, lack of confirmation that the available data were
from the final analysis. Arguments for including data from studies
published only in abstract form centre largely around publication
bias in favour of studies with positive results and for studies
conducted in environments where English is the primary language.
However, subsequent publication of scientific meeting abstracts
as full manuscripts is associated with better quality of the studies
(Scherer 2018). Furthermore, the inclusion of the four trials with
abstract only data available would have added only an additional
179 participants to the RDS analysis, the single primary outcome
where all four of these studies contributed data to the previous
review (Roberts 2017).

Assessing selective or incomplete reporting of results of
randomised controlled trials is notoriously diGicult when only
published trial reports are available. These concerns led to the
call for prospective trial registration (Simes 1986), which was
subsequently adopted by the International Committee of Medical
Journal Editors in 2004 (De Angelis 2004). In this review, although
none of the early trials had been registered the two largest and most
recent trials were prospectively registered and reported their pre-
specified outcomes in full.
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The need for prospective ethics has been recognised by the
Declaration of Helsinki for many decades (The World Medical
Association 2013). Our exclusion of three trials published since
2010 due to lack of evidence of ethics approval and/or prospective
trial registration appears fair and in keeping with these important
principles of high-quality randomised controlled trial conduct. We
have attempted to contact study authors and we acknowledge
that further trustworthy evidence may come to light from some
studies. We welcome contact from study authors should they wish
to engage with us.

Potential biases in the review process

Through our comprehensive search strategy we have attempted
to identify all relevant trials regardless of publication status or
language. Two or more review authors independently appraised
the trials, extracted the data, assessed risk of bias and applied the
GRADE method to assess the certainty of evidence. Where data
were missing, we have contacted the original trialists and some
additional data have been provided that enhances the content of
this review.

We are aware of potential bias in our assumption that trials where
the number of women is the same is the same as the number of
infants included only singleton pregnancies.

A common situation in trials of pregnant women is that some
outcomes do not apply to all randomised participants; specifically
neonatal mortality and morbidity outcomes can only apply
to those fetuses that survive to birth. While the number of
'eligible' participants can be used as a denominator in analysis of
neonatal mortality and morbidity outcomes, this approach risks
introducing bias as the comparison is not between the randomised
groups, particularly if there is a diGerence in survival to birth
between intervention groups. Consistent with this approach we
have used the number of fetuses randomised for our primary
neonatal mortality and morbidity outcomes (neonatal death, RDS,
moderate/severe RDS, chronic lung disease, and IVH). Fourteen
studies (9883  infants) provided data for fetal death, with the
outcome reported in 399 (6%). While we could have undertaken a
sensitivity analysis of our primary neonatal mortality and morbidity
outcomes using 'eligible' infants (i.e. removing fetal deaths) as the
denominator, this was not deemed necessary as the two groups
where very well balanced in terms of fetal deaths (RR 1.01, 95% CI
0.83 to 1.22), and the neonatal mortality and morbidity outcomes
analysed had tight confidence levels.

While we applied our trustworthiness screening tool using
objectively-defined  criteria we acknowledge that there may be
some subjective interpretation in its application. Similarly, there
may be an element of subjectivity in the application of   'Risk
of bias' assessment and GRADE rating of evidence certainty. To
minimise the potential for introducing bias with respect to 'Risk
of bias' assessment, GRADE rating and trustworthiness screening
we ensured each of these stages was carried out independently by
two review authors with agreement reached by consensus through
consultation with a third review author where necessary.

Agreements and disagreements with other studies or
reviews

Current international recommendations, including those of the
World Health Organization, have used earlier versions of this review
on which to base their recommendations (WHO 2015).

A systematic review conducted for a bi-national clinical practice
guideline for Australia and New Zealand in 2015 reported on the
same maternal and neonatal benefits as the primary outcomes of
this systematic review (Antenatal Corticosteroid CPG Panel 2015),
and had agreement with respect to the principle findings of this
review

As mentioned above, additional Cochrane Reviews consider
evidence for repeat antenatal corticosteroid regimens (Crowther
2015), diGerent types of antenatal corticosteroids (Brownfoot
2013), use of antenatal corticosteroids at term before elective
birth (Sotiriadis 2018), maternal versus direct fetal administration
of corticosteroids (Utama 2018), and strategies for optimising
antenatal corticosteroid administration (Rohwer 2020). Ten studies
contributing data to the review of repeat antenatal corticosteroids
(4733 women and 5700 neonates) found that repeat corticosteroids
reduce the risk of neonates experiencing RDS and serious
outcomes, but at the expense of lower birthweight (although this
was not associated with lower birthweight adjusted for gestational
age), without evidence of harm at early childhood follow-up
(Crowther 2015). Four studies contributing data to the review
of antenatal corticosteroids at term before elective birth (3856
women and 3893 neonates) found low-certainty evidence that
corticosteroids reduce the risk of RDS, transient tachypnoea, and
admission into neonatal special care for the neonate, but not
a reduction in need for mechanical ventilation (Sotiriadis 2018).
Twelve studies contributing data to the review of diGerent types
of antenatal corticosteroids (1557 women and 1661 neonates)
found evidence that dexamethasone may reduced the risk of IVH
compared to betamethasone, although the authors concluded
that more trials are urgently needed (Brownfoot 2013). No
studies were identified comparing maternal versus direct fetal
routes of corticosteroids (Utama 2018). Three cluster-randomised
controlled trials contributing data to the review of strategies
for antenatal corticosteroid administration were unable to be
pooled in meta-analysis. In two trials, promoting the use of
antenatal corticosteroids resulted in increased use of antenatal
corticosteroids, whereas one trial did not find a diGerence in the
rate of antenatal corticosteroid administration compared to usual
care. The authors found in low-resource settings that a strategy of
actively promoting the use of antenatal corticosteroid in women
at risk of preterm birth may increase antenatal corticosteroid use
in the target population, but may also carry a substantial risk of
unnecessary exposure of antenatal corticosteroids in women in
whom antenatal corticosteroid is not indicated. At the population
level, these eGects were probably associated with increased risks of
fetal death, perinatal death, neonatal death, and maternal infection
(Rohwer 2020). Thus the inclusion of important data from low-
and medium-resource settings in the current review provides direct
randomised controlled trial evidence that antenatal corticosteroids
are eGective in women at risk of preterm birth in these settings.
However as demonstrated in the Rohwer 2020 review clinicians
need to ensure that appropriate women in such settings are
targeted.
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A number of recent systematic reviews have analysed
observational data with respect to the use of antenatal
corticosteroids in women at risk of preterm birth before 24 and
25 weeks (Park 2016; 17 studies, 3626 participants; Deshmukh
2017; eight studies, 10,109 participants; Deshmukh 2018 nine
studies, 13,443 participants). Authors found moderate-certainty
evidence that antenatal corticosteroids reduced neonatal mortality
(Deshmukh 2017; Deshmukh 2018; Park 2016) and IVH (Deshmukh
2017; Deshmukh 2018), which is consistent with our findings from
randomised controlled trials.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The evidence from this review update supports the use of
antenatal corticosteroids in women at risk of preterm birth in low-,
medium- and high-resource settings. Treatment with antenatal
corticosteroids reduces the risk of perinatal death, neonatal death,
and respiratory distress syndrome (RDS) even in the current era
of advanced neonatal care. Antenatal corticosteroids probably also
reduce the risk of intraventricular haemorrhage (IVH). and are
likely to have little or no eGect on birthweight. For women at high
risk of preterm birth, antenatal corticosteroids probably have little
or no eGect on the risk of maternal death, chorioamnionitis or
endometritis.

Antenatal corticosteroids can continue to be used in women at high
risk of preterm birth. Further information is required regarding the
optimal dose-to-delivery interval, the optimal corticosteroid, the
eGects in multiple pregnancy and long-term eGects into adulthood.
In situations where there are significant concerns about maternal
health, the timing of delivery needs to be considered in terms of the
expected risks and benefits to both the mother and infant.

Implications for research

There is little need for further trials of a single course of
antenatal corticosteroids versus placebo in singleton pregnancies
in low- medium- and high-resource settings. There are few data
regarding risks and benefits of antenatal corticosteroids in multiple
pregnancies and other high-risk obstetric groups (e.g. women
with diabetes). We encourage authors of previous studies to
provide further information, which may answer any remaining
questions about the use of antenatal corticosteroids in such
pregnancies without the need for further randomised controlled
trials. Individual patient data meta-analysis from published trials
is likely to answer some of the evidence gaps. Follow-up studies
into childhood and adulthood, particularly in the late-preterm-
gestation and repeat-courses groups are needed.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: computer-generated randomisation sequence with randomisation
code kept by the chief pharmacist. The pharmacy provided coded drug boxes.
Stratification: none stated
Placebo: yes, same volume of similar appearing vehicle
Sample size calculation: yes
Intention-to-treat analyses: no
Losses to follow-up: yes, 2 (1%) women in the placebo group dropped out after randomisation

Participants Location: Instituto Materno-Infantil de Pernambuco, Recife, state of Pernambuco, Brazil
Eligibility criteria: women with severe pre-eclampsia, singleton pregnancy with a live fetus and gesta-
tional age between 26-34 weeks. Likely minimal interval of 24 hours between drug administration and
delivery. Lung immaturity was confirmed by the foam test in fetuses of 30-34 weeks. Gestational age
range: 26-34 weeks
Exclusion criteria: indication for immediate delivery, diabetes, PROM, maternal disease, congenital
malformations, perinatal haemolytic disease, Group B streptococcal infection
Total recruited: 220 women and infants. 110 women and infants in each arm

Amorim 1999 
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Interventions 12 mg betamethasone IM, repeated after 24 hours and weekly thereafter if delivery had not occurred.
Control group received identical placebo. Delivery was at 34 weeks or in the presence of maternal or fe-
tal compromise in both groups.

Outcomes Maternal outcomes (death, chorioamnionitis, maternal infection, fever after trial entry requiring antibi-
otics, intrapartum fever requiring antibiotics, postnatal fever, admission to ICU, glucose intolerance,
hypertension), fetal/neonatal outcomes (fetal death, neonatal death, RDS, chronic lung disease, IVH,
birthweight, Apgar score < 7, interval between trial entry and delivery, small-for-gestational age, admis-
sion to NICU, need for mechanical ventilation/CPAP, duration of oxygen supplementation, surfactant
use, systemic infection in the first 48 hours of life, proven infection while in the NICU, necrotising en-
terocolitis), childhood outcomes (death, developmental delay, cerebral palsy) and health service out-
comes reported (length of antenatal hospitalisation for women, length of postnatal hospitalisation for
women, length of neonatal hospitalisation)

Notes Further information obtained from the study authors, including substantial unpublished data

Dates of the study: April 1997-June 1998

Funding sources: "supported by Instituto Materno-Infantil de Pernambuco, Brazil"

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Computer-generated randomisation sequence."

Allocation concealment
(selection bias)

Low risk Quote: "Randomisation code kept by the chief pharmacist."

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Participants and investigators were blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Blinding of outcome assessors was not described, but it is likely as the authors
state, "the data analysis was carried out without knowledge of which of the
treatments corresponded to corticosteroid and which to placebo". The code
was fully broken only after the analysis was completed.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Two women (1%) in the placebo group voluntarily dropped out after randomi-
sation.

Selective reporting (re-
porting bias)

Low risk Study protocol was not available, but study appears to report on all pre-speci-
fied outcomes

Other bias Low risk The groups were comparable at baseline. The study appears free of other
sources of bias.

Amorim 1999  (Continued)

 
 

Study characteristics

Methods Type of study: open-label RCT
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Method of treatment allocation: method of randomisation not stated. Block randomisation used

Stratification: none stated
Placebo: no, comparison was no treatment
Sample size calculation: "Sample size was calculated to have type one error of 5 per cent and 80 per
cent power to detect a reduction of 50 per cent in rate of respiratory distress. Rate of respiratory dis-
tress in late preterm infant was assumed to be 28.9 percent based on Wang ML, et al. Accordingly, the
number of study population was at least 95 pregnant women in each group."
Intention-to-treat analyses: yes
Losses to follow-up: no

Participants Location: Chonburi Hospital, Thailand
Eligibility criteria: all pregnant women with singleton pregnancy admitted in labour (defined as "reg-
ular uterine contraction at least 4 times in 20 minutes or 8 times in 60 minutes and cervical dilatation
more than 1 cm and cervical effacement at least 80 percent") with a gestational age of 34 weeks + 0
days to 36 weeks + 6 days

Gestational age range: 34 weeks + 0 days to 36 weeks + 6 days
Exclusion criteria: "Participants who had history of corticosteroid administration in current pregnancy,
history of dexamethasone allergy, systemic infection, multifetal pregnancy, complicated pregnancy in-
cluding overt diabetes mellitus, gestational diabetes mellitus (GDM), pregnancy induced hypertension
(PIH), placenta previa and abruptio placentae, positive or unknown sexual transmitted disease serolo-
gy, PROM, evidence of fetal amniotic membrane leakage confirmed by two of the following test; pool-
ing, nitrazine test, fern test or cough test, known fetal intrauterine restriction, oligohydramnios, non-re-
assuring fetal heart rate tracing, fetal death, fetal anomaly, suspicious of chorioamnionitis (fetal tachy-
cardia >160/min, maternal fever > 37.8°C, uterine tenderness, foul smelling amniotic fluid), cervical di-
latation more than 7 cm, were excluded from our study."
Total recruited: 194 women and infants; 96 women and infants in the treatment arm and 98 women
and infants in the control arm.

Interventions The treatment group received 6 mg dexamethasone IM, up to 4 doses 12 hours apart.

The control group received no treatment.

Outcomes Maternal outcomes (chorioamnionitis, side effects of therapy in women)

Fetal/neonatal outcomes (RDS, IVH, birthweight, necrotising enterocolitis, systemic infection in the
first 48 hours of life, need for mechanical ventilation/CPAP, Apgar score < 7, admission to NICU)

Notes Labour augmentation performed if needed even if women had not received full course of steroids.

6 (6%) women in the intervention group received a full course of steroids; most women (75/96 (78%)) in
the intervention arm received just 1 dose of dexamethasone.

Data for 'maternal local or systemic adverse reactions to treatment' have been included in the review
under our outcome of maternal side effects.

Data from the trial are available for the following outcomes: low birthweight (not defined); hypogly-
caemia in infant; need for respiratory support in infant (6/96 treatment and 14/98 control; (these data
are in addition to the need for 'positive pressure ventilation' included in the review outcome 'need for
mechanical ventilation'); and maternal length of stay (not separated into intrapartum and postpartum)

Contact details: 3803 Qiss Bldg. A2 5,6Fl. Room 501-2,601-2 Rama IV Rd., Phra Khanong, Khlong Toei,
Bangkok - 10110 Email: info@takaraivfbkk.com

Information from trialist (received July 2020): "The protocol was developed and approved by our IRB
committee prior to the enrolment. This trial prospectively register at Chonburi hospital but do not have
online registration number."

Dates of the study: March 2013-March 2014

Funding sources: not stated

Attawattanakul 2015  (Continued)
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Declarations of interest: authors declare no competing interests

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported. Method reported as block randomisation only

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Open-label, participants would have been aware of allocation. Delivery nurse
not blinded but all other hospital staG delivering care were blind

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk The data were retrieved from chart review and hospital staG were blinded
apart from delivery room nurses.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 5 women in the dexamethasone delivered after 1 week and were included in
ITT analysis

Selective reporting (re-
porting bias)

Low risk Relevant outcome data reported

Other bias Low risk The groups were comparable at baseline.

Attawattanakul 2015  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: computer-generated random number table, sequential sealed en-
velopes, not stated if opaque
Stratification: none stated
Placebo: no, comparison was no treatment
Sample size calculation: not stated
Intention-to-treat analyses: yes
Losses to follow-up: 30 infants with fetal distress, meconium-stained liquor and who delivered within
less than 24 hours were excluded from the study (14 in control group, 16 in steroid group)

Participants Location: Dept of Obstetrics and Gynecology, Hospital of Meram, Faculty of Medicine, Selcuk Universi-
ty, Konya, Turkey
Eligibility criteria: 34-36 weeks' gestation based on LMP. If unsure dates, fetal biometric measurements
of 33-36 weeks on abdominal ultrasonography (done on admission). The mother had had at least 2
contractions lasting more than 30 seconds in 10 min on cardiotocography, and cervical dilatation > 3
cm with 80% effacement. Patients who delivered at least 24 hours after betamethasone administration
were included in this study.

Gestational age range: 34 + 0-36 + 0 weeks.
Exclusion criteria: obstetric complications (severe IUGR, pre-eclampsia, placental abruption, placen-
ta praevia), multiple pregnancies, those who had already received antenatal corticosteroid therapy,
PROM, or suspicion of chorioamnionitis, fetal anomaly, fetal distress, severe systemic disease (heart
disease, hyperthyroidism, hypothyroidism, renal disease, diabetes mellitus)

Balci 2010 
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Total recruited: 100 (50 women and babies in each group)

Interventions The treatment group received a single dose of 12 mg betamethasone IM.

The control group received no treatment.

Women who delivered at least 24 hours after betamethasone administration were included in the
study.

Outcomes Apgar score at 1 and 5 minutes, need for resuscitation, development of RDS

Notes Email: drobalci@yahoo.com or drobalci@hotmail.com

Dates of the study: January 2007 to May 2009

Funding sources: not reported

Declarations of interest: correspondence from author (Sept 2020) "There is no conflict of interest in
terms of funding source for any or any of the authors of the our published article"

Correspondence from author (August 2020) confirmed baseline data similarity was due to chance and
that there was no prospective trial registration.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Generated by a computer"

Allocation concealment
(selection bias)

Unclear risk Quote:"Sequential sealed envelopes" not stated if opaque or not

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Due to comparison group receiving no treatment and treatment group receiv-
ing corticosteroids, blinding of participants and personnel would not have
been possible.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors is not described.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No loss to follow-up.

Selective reporting (re-
porting bias)

Low risk No protocol but all outcomes specified in methods are reported in full.

Other bias Low risk No indication of any other sources of bias.

Balci 2010  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: computer-generated randomisation sequence. Coded drug boxes
were provided.

Block 1977 
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Stratification: none stated
Placebo: yes, normal saline
Sample size calculation: no
Intention-to-treat analyses: no

Participants Location: Department of Gynecology and Obstetrics at the University of Oklahoma College of Medicine,
Oklahoma City, Oklahoma, USA
Eligibility criteria: women with preterm labour and PROM
Gestational age range: not stated
Exclusion criteria: not stated
Total recruited: 167 women randomised (14 delivered elsewhere and were lost to follow-up). Data are
available on 169 infants (60 infants in the betamethasone arm, 41 infants in the methylprednisolone
arm, and 54 infants in the control arm).

Interventions Group A: 12 mg betamethasone IM repeated after 24 hours if delivery had not occurred
Group B: 125 mg methylprednisolone IM repeated after 24 hours if delivery had not occurred

GRoup C: Control group received 1 mL normal saline IM repeated after 24 hours if delivery had not oc-
curred.

If there was evidence of progressive cervical dilatation an alcohol infusion was given in order to at-
tempt to delay delivery for at least 48 hours. In women with PROM delivery was induced if serial white
blood cell counts or temperatures became elevated regardless of time elapsed since drug administra-
tion.

Outcomes Fetal/neonatal outcomes reported (fetal death, neonatal death, RDS, need for mechanical ventila-
tion/CPAP)

Notes Further information was requested from the study authors but there was no reply.

Dates of the study: not stated in manuscript, the study is coded as 1970s for the review

Funding sources: quote: "supported in part by a grant from Schering Corporation, Kenilworth, New Jer-
sey, USA; and The Upjohn Company, Kalamazoo, Michigan, USA"

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote:"Computer generated randomisation sequence."

Allocation concealment
(selection bias)

Low risk Quote:"Consecutively numbered boxes containing randomly selected study
drug or placebo."

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Clinicians were never aware of the contents of the coded box. Placeob was
saline so it is likely that participants were blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors was not described.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk 14 (10%) women delivered elsewhere and were lost to follow-up. 6 (4%)
women were excluded from analyses as they failed to complete the protocol (1
in the betamethasone group, 2 in the methylprednisolone group, and 3 in the
control group).

Block 1977  (Continued)
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Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes.

Other bias Low risk Nothing to indicate any other sources of bias.

Block 1977  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Coded drug boxes with sequen-
tially-numbered vials containing study drug were used. Sealed envelope containing the identity of the
contents of was attached to each vial quote:"to be opened in emergency only in case of an emergency".
The manuscripts do not state how often these were opened. 
Stratification: yes, within each hospital
Placebo: yes, identical appearance
Sample size calculation: yes
Intention-to-treat analyses: no
Losses to follow-up: yes, 2 (0%) infants in the control arm were lost to RDS follow-up as neonates and
240 (37%) children were lost to follow-up at age 3 (124 in the treatment arm and 116 in the control arm)

Participants Location: 5 university hospitals in the USA
Eligibility criteria: women at high risk of preterm delivery. L/S ratio < 2.0 in cases of uncertain gestation,
hyperthyroidism, hypertension, placental insufficiency, drug addiction, methadone use or gestational
age > 34 weeks
Gestational age range: 26-37 weeks
Exclusion criteria: > 5 cm of cervical dilatation, anticipated delivery < 24 hours or > 7 days, intrauterine
infection, previous glucocorticoid treatment, history of peptic ulcer disease, active tuberculosis, viral
keratitis, severe fetal Rhesus sensitisation, infant unlikely to be available for follow-up
Total recruited: 696 women and 757 infants; 349 women and 378 infants in the treatment arm and 347
women and 379 infants in the control arm

Interventions 4 doses of 5 mg dexamethasone phosphate IM 12 hours apart
Control group received placebo

Outcomes Maternal outcomes (postnatal fever), fetal/neonatal outcomes (fetal death, neonatal death, RDS, birth-
weight, interval between trial entry and delivery, systemic infection in the first 48 hours of life, proven
infection while in the NICU, necrotising enterocolitis), childhood outcomes (death, lung function, de-
velopmental delay, intellectual impairment, cerebral palsy) and health service outcomes were report-
ed (length of neonatal hospitalisation)

Notes Further information was requested from the authors but there was no reply

Funding sources: Division of Lung Diseases of the National Heart, Lung and Blood Institute (National In-
stitutes of Health, USA). "Merck, Sharpe and Dohme provided the drug and placebo preparations used
in this study. This acknowledgement of appreciation is in no way an endorsement of a particular prod-
uct."

Study dates: March 1977-March 1980

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Collaborative 1981 
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Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation not stated

Allocation concealment
(selection bias)

High risk Sealed envelope containing the identity of the contents of was attached to
each vial quote:"to be opened in emergency only in case of an emergency".
The manuscripts do not state how often these were opened.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote:"Both placebo and steroid were dispensed as 10 ml clear, colourless so-
lutions which differed only in that one contained the steroid". It is likely that
participants were blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors was not described.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk 2 (0.27%) infants in the control arm were lost to RDS follow-up as neonates. At
age 3, 240 (37%) children were lost to follow-up (124 in the treatment arm and
116 in the control arm), or had died (47 in the treatment arm and 46 in the con-
trol arm).

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other source of bias

Collaborative 1981  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: computer-generated randomisation. Sequentially-numbered drug
boxes were used. Stratification: yes, by hospital
Placebo: yes, normal saline
Sample size calculation: yes
Intention-to-treat analyses: no
Losses to follow-up: yes, 7 (3%) women and infants were excluded from analysis (3 women did not have
PROM, 2 women were < 26 weeks at randomisation, 1 woman received oG-protocol corticosteroid, a
neonatal bed was not available in 1 case)

Participants Location: 6 hospitals in South Africa
Eligibility criteria: women with PROM between 28-34 weeks or with an estimated fetal weights of 1000 g
to 2000 g if the gestational age was unknown
Gestational age range: 28-34 weeks
Exclusion criteria: cervical dilatation > 4 cm, evidence of infection, evidence of antepartum haemor-
rhage, < 19 years old
Total recruited: 204 women and 208 infants; 102 women and 105 infants in the treatment arm and 102
women and 103 infants in the control arm

Interventions 2 doses of 12 mg dexamethasone IM 24 hours apart
Control group received placebo

All women also received ampicillin, metronidazole and hexoprenaline if contractions present in < 24
hours

Dexiprom 1999 
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Outcomes Maternal outcomes (maternal death, chorioamnionitis, endometritis, postnatal fever), fetal/neonatal
outcomes reported (fetal death, neonatal death, RDS, IVH, birthweight, need for mechanical ventila-
tion/CPAP, systemic infection in the first 48 hours of life, necrotising enterocolitis)

Notes Study authors supplied additional data

Emailed study authors July 2020 to clarify ethic approval; reply received that all sites had ethics ap-
proval from the University in each case.

Study dates: not stated in the manuscripts, the study is coded as 1990s for the review

Funding sources: quote: "the authors acknowledge the Medical Research Council for funding this study
and Donmed Pharmaceuticals for supplying the dexamethasone and saline vials."

Declarations of interest: not reported

Study was discontinued before target sample size was reached due to increasing body of evidence of
the use of corticosteroids in women with PPROM being advantageous to the infants, and it was felt un-
necessary to conduct further trials of antenatal corticosteroids in women with PPROM

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation

Allocation concealment
(selection bias)

Low risk Central allocation. Sequentially-numbered drug boxes were used

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of participants likely as identical looking placebo was used. Blinding
of study personnel was not described, other than "double blind".

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors was not described.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 7 (3%) women and infants were excluded from analysis (3 women did not have
PROM, 2 women were < 26 weeks at randomisation, 1 woman received oG-pro-
tocol corticosteroid, a neonatal bed was not available in 1 case)

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other source of bias

Dexiprom 1999  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Stratification: none stated
Placebo: no
Sample size calculation: no
Intention-to-treat analyses: no

Fekih 2002 
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Losses to follow-up: yes, number of post-randomisation exclusions not stated

Participants Location: CHU Farhat Hached, Sousse, Tunisia
Eligibility criteria: women in preterm labour
Gestational age range: 26-34 weeks
Exclusion criteria: gestational diabetes, > 4 cm cervical dilatation, fetal abnormalities, contraindication
to corticosteroids, delivery elsewhere or after 34 weeks (post-randomisation exclusions)
Total recruited: 118 women and 131 infants; 59 women and 63 infants in the treatment arm and 59
women and 68 infants in the control arm

Interventions Abstract and full report state slightly different protocols for the intervention arm. The abstract stated
that 24 mg betamethasone was given as two 12 mg IM doses at 24 hours apart. The full text states that
this regimen was repeated weekly. Women had two doses of 12 mg given 24 hours apart, and this regi-
men was repeated weekly.
Control group received expectant management

Outcomes Maternal outcomes (chorioamnionitis, postnatal fever) and fetal/neonatal outcomes reported (neona-
tal death, RDS, IVH)

Notes Article in French, abstract in English. Article translated by review authors (La Tunisie Medicale, 2002, Vol
80; No. 5: 260-265). Further information was requested from the study authors but there was no reply

Study dates: January 1998-June 1999

Funding sources: not stated

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation not stated

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment was not stated

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding is unlikely as placebo was not used

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors was not described

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Number of post-randomisation exclusions not stated

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other source of bias

Fekih 2002  (Continued)
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Study characteristics

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Stratification: yes, by hospital
Placebo: yes, vehicle of betamethasone preparation
Sample size calculation: no
Intention-to-treat analyses: yes
Losses to follow-up: no

Participants Location: 11 hospitals in the UK
Eligibility criteria: women with spontaneous or planned preterm delivery
Gestational age range: < 34 weeks
Exclusion criteria: contraindication to corticosteroids, contraindications to postponing delivery, dia-
betes, suspected intrauterine infection
Total recruited: 251 women and 268 infants; 126 women and 131 infants in the treatment arm and 125
women and 137 infants in the control arm

Interventions 6 doses of 4 mg betamethasone phosphate IM 8 hours apart
Control group received 6 doses of placebo

All women with spontaneous labour received IV salbutamol

Outcomes Fetal/neonatal outcomes reported (fetal death, neonatal death, RDS, IVH, birthweight, systemic infec-
tion in the first 48 hours of life)

Notes Study dates: mid 1975-February 1978

Funding sources: not reported. Quote: "the compilers would like to acknowledge...Glaxo (Group Re-
search Ltd) for the generous provision of computing facilities and for the supply of betamethasone and
placebo and their distribution"

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation not stated

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment not stated

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk It is likely that participants were blinded as placebo was used. Blinding of
study personnel was not described other than "double-blind".

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors was not stated.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No losses to follow-up reported

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Gamsu 1989 
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Other bias Low risk Nothing to indicate any other source of bias

Gamsu 1989  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: random-number table generated randomisation sequence by pharma-
cy. The pharmacy provided consecutive sealed envelopes. Stratification: none stated
Placebo: yes, normal saline
Sample size calculation: no
Intention-to-treat analyses: no
Losses to follow-up: yes, 5 (7%) women delivered elsewhere and were lost to follow-up (4 in treatment
arm and 1 in control arm)

Participants Location: Long Beach Memorial Women's Hospital, California, USA
Eligibility criteria: women likely to deliver between 24 hours and 7 days with spontaneous preterm
labour or planned preterm delivery
Gestational age range: 24-27 + 6 weeks
Exclusion criteria: PROM, clinical or laboratory evidence of infection, contraindication to or previously
given corticosteroids, diabetes
Total recruited: 76 women and 82 infants; 37 women and 40 infants in the treatment arm and 39
women and 42 infants in the control arm

Interventions 2 doses of 6 mg betamethasone acetate and 6 mg betamethasone phosphate IM 24 hours apart, re-
peated weekly if still < 28 weeks and thought likely to deliver within the next week
Control group received 2 doses of placebo. Women undelivered after 28 weeks and 1 week post their
last dose of study medication were allowed glucocorticoids at the discretion of their physicians.

Outcomes Maternal outcomes (chorioamnionitis, endometritis), fetal/neonatal outcomes reported (fetal death,
neonatal death, RDS, chronic lung disease, IVH, birthweight, Apgar < 7, need for mechanical ventila-
tion/CPAP, duration of mechanical ventilation/CPAP, proven neonatal infection while in NICU)

Notes It is not stated how many women received corticosteroids oG protocol.

Study dates: December 1984-May 1990

Funding sources: quote: "supported by a grant from the Long Beach Memorial Foundation"

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random-number table generated randomisation sequence by pharmacy

Allocation concealment
(selection bias)

Unclear risk The pharmacy provided consecutive sealed envelopes, not stated if envelopes
were opaque

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk It is likely that participants were blinded as placebo was used. Blinding of
study personnel was not described other than "double-blind"

Garite 1992 
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Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors was not described.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 5 (7%) women delivered elsewhere and were lost to follow-up (4 in treatment
arm and 1 in control arm).

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other source of bias

Garite 1992  (Continued)

 
 

Study characteristics

Methods Type of study: double-blind, RCT
Method of treatment allocation: simple urn method of randomisation

Stratification: yes, according to clinical site and gestational age (34-35 weeks and 36 weeks)
Placebo: yes, matching placebo
Sample size calculation: yes
Intention-to-treat analyses: yes
Losses to follow-up: yes, 4 (0.11%) lost to follow-up; 2 in each treatment group

Participants Location: 17 university-based clinics in the USA. All centres affiliated with the Maternal–Fetal Medicine
Units Network of the Eunice Kennedy Shriver National Institute of Child Health and Human Develop-
ment.
Eligibility criteria: women with singleton pregnancy 34 weeks + 0 d-36 weeks + 5 d gestation at "high
probability" of preterm delivery. Quote: "High probability was defined as either preterm labor with in-
tact membranes and at least 3 cm dilation or 75% cervical effacement, or spontaneous rupture of the
membranes. If neither of these criteria applied, a high probability was defined as expected preterm de-
livery for any other indication either through induction or cesarean section between 24 hours and 7
days after the planned randomisation, as determined by the obstetrical provider."
Gestational age range: 34 weeks + 0 days-36 weeks + 5 days
Exclusion criteria: expected delivery < 12 hours for any reason, already received antenatal corticos-
teroids in current pregnancy, chorioamnionitis, 8 cm or more cervical dilation, non-reassuring fetal sta-
tus requiring immediate delivery, no gestational age dating by ultrasound before 32 weeks for women
with known date for last menstrual period, women without ultrasound dating before 24 weeks' gesta-
tion with unknown date of last menstrual period
Total recruited: 2831 women and 2831 infants; 1429 women and 1429 infants in the treatment arm and
1402 women and 1402 infants in the control arm

Interventions Treatment group: (n = 1429 randomised) 2 IM injections of 12 mg betamethasone (equal parts be-
tamethasone sodium phosphate and betamethasone acetate) administered 24 hors apart

Control group received matching placebo

"For those enrolled because of an indication for preterm delivery, labor inductions were expected to
start by 36 weeks 5 d, and cesarean deliveries were to be scheduled by 36 weeks 6 days and not before
24 hours after randomization."

Control: (n = 1402 randomised) placebo IM injections as above

Follow up: to 28 d for oxygen dependency outcome

Gyamfi-Bannerman 2016 
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Outcomes Maternal outcome (maternal death, chorioamnionitis, side effects of therapy in women), fetal/neonatal
outcomes (perinatal death, fetal death, neonatal death, RDS, IVH, birthweight, necrotising enterocoli-
tis, proven infection while in NICU, need for mechanical ventilation/CPAP, surfactant use, air leak syn-
drome, Apgar score < 7, small for gestation age, admission to NICU)

We asked study authors to clarify the mechanical ventilation/CPAP data presented in Table 2 of the
publication; we are unsure if outcome categories are exclusive or not. We have not included data from
this trial in the meta-analysis for 1.25 due to these concerns; data will be included at the next update if
confirmed by study authors.

Data from trial are available for following non-review outcomes: maternal serious adverse events, in-
fant serious adverse events, hypoglycaemia in infant. Length of stay (maternal and infant) reported as
median with IQR only. Randomisation to delivery interval reported as median with IQR only

Notes Supplementary appendix published online with data tables and additional information on trial meth-
ods relevant to risk of bias. Contact author confirmed no maternal deaths and blinding of researchers
abstracting data from maternal and neonatal charts (24.2.2016 by email)

ClinicalTrials.gov number, NCT01222247.

Ruptured membranes occurred in 22.1% intervention and 21.7% controls

1. No stillbirths or deaths within 72 hours

2. Quote: "Adverse events that were reported after both injections were less common in the betametha-
sone group than in the placebo group (rate after first injection, 14.1% vs. 20.3%; P<0.001; rate after
second injection, 5.5% vs. 9.5%; P<0.007). Almost all adverse events (95%) were local reactions at the
injection site (Table S4 in the Supplementary Appendix)." These data were used for our review's side
effects outcome

3. Quote: "Serious maternal adverse events occurred in 10 women in the betamethasone group and 12
in the placebo group (Table S7 in the Supplementary Appendix). Apart from the neonatal deaths, on-
ly one serious neonatal adverse event occurred (a case of thrombocytopenia in the betamethasone
group)." These data were reported narratively above.

"A total of 860 of 1429 women (60.2%) in the betamethasone group and 826 of 1402 (58.9%) in the
placebo group received the prespecified two doses of study medication. Of the 1145 women who did
not receive a second dose, 1083 (94.6%) delivered before 24 hours; 6 women did not receive any of the
assigned study medication. (In the placebo group, 3 women who consented to participate in the trial
subsequently declined the injection, 1 woman delivered after randomization but before the first dose,
and 1 received open label betamethasone. In the betamethasone group, 1 woman was in active labor
with complete cervical dilation at the time of randomization)"

Study dates: October 2010-February 2015

Funding sources: National Heart, Lung, and Blood Institute, USA; Eunice Kennedy Shriver National In-
stitute of Child Health and Human Development, USA; National Center for Advancing Translational
Sciences, National Institutes of Health, USA

Declarations of interest: "No potential conflict of interest relevant to this article was reported."

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Independent data-coordinating centre with the use of the simple urn
method, with stratification according to clinical site and gestational age cate-
gory (34 to 35 weeks vs. 36 weeks)"

Allocation concealment
(selection bias)

Low risk Remote centre performed randomisation and packaged intervention and
placebo

Gyamfi-Bannerman 2016  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Identical treatment and placebo packs prepared remotely. Women and staG
blinded

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Trained research staG extracted data from maternal and neonatal staG; au-
thors confirmed by email that these researchers were blinded. Charts of babies
admitted to special care were reviewed by blinded staG for respiratory out-
comes

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Two women in each group lost to follow-up. Data available for 2827 neonates

Selective reporting (re-
porting bias)

Low risk Supplementary outcome data published online with paper

Other bias Low risk Few baseline imbalances apart from mean maternal age (28.6 versus 27.8
years) and Hispanic ethnic background (28.3 versus. 32%)

Gyamfi-Bannerman 2016  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Stratification: yes, according to
gestational age (24 to 27.9 weeks and 28 to 31.9 weeks) at each hospital
Placebo: yes, normal saline
Sample size calculation: yes
Intention-to-treat analyses: yes
Losses to follow-up: yes, 10 (11%) children in the follow-up study at age 2 (2 in the treatment arm and 8
in the control arm)

Participants Location: 5 hospitals in Finland
Eligibility criteria: women with preterm labour or threatened preterm delivery due to pre-eclampsia
Gestational age range: 24 to 31.9 weeks
Exclusion criteria: rupture of membranes, chorioamnionitis, congenital abnormalities, proven lung ma-
turity, insulin-treated diabetes, previously treated with corticosteroids
Total recruited: 157 women and 189 infants; 77 women and 95 infants in the treatment arm and 80
women and 94 infants in the control arm

Interventions 4 doses of 6 mg dexamethasone sodium phosphate IM 12 hours apart
Control group received 4 doses of placebo. Rescue treatment with exogenous human surfactant was
given to infants born 24-33 weeks, who at 2 to 24 hours of age required mechanical ventilation with >
40% oxygen for RDS.

Outcomes Maternal outcome (chorioamnionitis), fetal/neonatal outcomes (fetal death, neonatal death, RDS,
chronic lung disease, IVH, birthweight, surfactant use, necrotising enterocolitis, small-for-gestational
age) and childhood outcomes reported (death, neurodevelopmental delay)

Notes Efficacy analysis restricted to 91 infants in treatment arm and 88 infants in control arm. 3 infants ex-
cluded for protocol violations (1 mother with twins in placebo arm was given corticosteroid, 1 infant
in the treatment arm developed RDS but was not given surfactant as it was not available) and 6 infants
were excluded because of congenital malformations (2 treatment, 4 placebo)

Study dates: April 1989-October 1991

Kari 1994 
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Funding: Foundation for Pediatric Research, Finland; Orange County Infant Care Specialists, Finland;
The Orion Corporation Research Foundation, Finland; Instrumentarium Corporation Research Foun-
dation, Finland; Arvo and Lea Ylppo Foundation, Finland; Rinnekoti Foundation, Finland; and Organon
Company, Oss, The Netherlands

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation not stated.Quote: "Randomisation in each partici-
pating hospital was performed in blocks of 10"

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment not stated

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "The investigators and those who provided care were unaware of the
treatment allocation". It is likely that participants were blinded as "ampoules
containing betamethasone and placebo were identical".

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors was not described.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 10 (11%) children in the follow-up study at age 2 (2 in the treatment arm and
8 in the control arm). 1 female placebo-treated infant born at 27 weeks' gesta-
tion died 3 months after the expected date of delivery, 4 infants were lost due
to parental refusal, 2 were living overseas, and 3 were in other regions of the
country.

Efficacy analysis restricted to 91 infants in treatment arm and 88 infants in
control arm. 3 infants excluded for protocol violations (1 mother with twins in
placebo arm was given corticosteroid, 1 infant in the treatment arm developed
RDS but was not given surfactant as it was not available) and 6 infants were ex-
cluded because of congenital malformations (2 treatment, 4 placebo); low at-
trition and not differential.

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any  other source of bias

Kari 1994  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: random-number table generated randomisation sequence by clini-
cal research nurse uninvolved in clinical care. Sequentially-numbered sealed opaque envelopes used.
Stratification: none stated
Placebo: no
Sample size calculation: no
Intention-to-treat analyses: no
Losses to follow-up: yes, 2 (2%) women leE hospital after randomisation and were lost to follow-up (1
woman in each arm)

Lewis 1996 
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Participants Location: Louisiana State University Medical Center, Shreveport, Louisiana, USA
Eligibility criteria: women with singleton pregnancies with PROM. Women were randomised 12 to 24
hours after receiving IV ampicillin-sulbactam
Gestational age range: 24-34 weeks
Exclusion criteria: evidence of infection, vaginal examination, cerclage, allergic to penicillin, contraindi-
cation to expectant management, lung maturity confirmed by L/S ratio if 32 weeks or more
Total recruited: 79 women and infants; 39 women and infants in the treatment arm and 40 women and
infants in the control arm

Interventions The treatment group received 12 mg IM betamethasone repeated at 24 hours and weekly if the women
had not delivered.
The control group received expectant management.

Outcomes Maternal outcomes (chorioamnionitis, endometritis), fetal/neonatal outcomes (neonatal death, RDS,
IVH, birthweight, Apgar < 7, interval between trial entry and delivery, admission to NICU, surfactant use,
proven neonatal infection while in NICU, necrotising enterocolitis) and health service outcome report-
ed (length of neonatal hospitalisation)

Notes Emailed authors July 2020 to enquire about the dates the study took place; awaiting reply.

Timeframe: not stated in manuscript, the study is coded as 1990s for the review

Funding sources: not stated

Declarations of interest not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Clinical research nurse uninvolved in clinical care generated randomisation se-
quence by using random-number table, with a random permuted block size of
10

Allocation concealment
(selection bias)

Low risk Sequentially-numbered sealed opaque envelopes were used

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Comparison was "no treatment" so blinding not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors was not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 2 (2%) women leE hospital against medical advice after randomisation and
were lost to follow-up (1 women in each arm)

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other sources of bias

Lewis 1996  (Continued)
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Study characteristics

Methods Type of study: RCT

Method of treatment allocation: random-number table generated randomisation sequence by chief
pharmacist. Pharmacy provided coded drug ampoules containing treatment or placebo

Stratification: no

Placebo: yes, of identical appearance

Sample-size calculation: no

Intention-to-treat analyses: yes

Losses to follow-up: yes, 54 (18%) children in the follow-up study at ages 4-6 years (31 in the treatment
arm and 23 in the control arm) and 412 (44%) adults in the follow-up study at age 30 years (219 in the
treatment arm and 193 in the control arm)

Participants Location: National Women's Hospital, Auckland, New Zealand

Eligibility criteria: women with threatened or planned preterm delivery

Gestational age range: 24-36 weeks

Exclusion criteria: imminent delivery, contraindication to corticosteroids

Total recruited: 1142 women and 1218 infants; 560 women and 601 infants in the treatment arm and
582 women and 617 infants in the control arm

Interventions The treatment group 2 doses of 6 mg betamethasone phosphate and 6 mg betamethasone acetate IM
24 hours apart. After the first 717 women had enrolled, the treatment intervention was doubled to 2
doses of 12 mg betamethasone phosphate and 12 mg betamethasone acetate IM 24 hours apart.
The control group received 6 mg cortisone acetate, which has 1/70th of the corticosteroid potency of
the betamethasone.

Outcomes Maternal outcome (chorioamnionitis), fetal/neonatal outcomes (fetal death, neonatal death, RDS, cere-
broventricular haemorrhage, mean birthweight, Apgar score < 7, mean interval between trial entry
and delivery, proven infection while in NICU), childhood outcomes (death, mean weight, mean height,
mean head circumference, mean lung function, mean blood pressure, intellectual impairment, cere-
bral palsy) and adulthood outcomes were reported (death, mean weight, mean height, mean head cir-
cumference, mean skin fold thickness, mean blood pressure, glucose impairment, HPA axis function,
mean cholesterol, educational achievement, visual impairment, hearing impairment, intellectual im-
pairment)

Notes Review includes new intention-to-treat analysis of the complete study and additional data due to the
study authors providing individual participant study records

Study dates: December 1969 and February 1974

Funding sources: Health Research Council of New Zealand, Auckland, New Zealand; Auckland Medical
Research Foundation, Auckland, New Zealand; and New Zealand Lottery Grants Board, Wellington, New
Zealand

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Liggins 1972b 
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Random sequence genera-
tion (selection bias)

Low risk Random-number table generated randomisation sequence by chief pharma-
cist

Allocation concealment
(selection bias)

Low risk Pharmacy provided coded drug ampoules containing treatment or placebo

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Blinding of study personnel was not described. It is likely that participants
were blinded as placebo was of identical appearance to the corticosteroid.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk For the diagnosis of RDS, clinical records and chest radiographs were assessed
separately and independently, by 1 of the study authors, and by a radiologist.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Incomplete outcome data for 54 (18%) children in the follow-up study at ages
4-6 (31 in the treatment arm and 23 in the control arm) and 412 (44%) adults in
the follow-up study at age 30 (219 in the treatment arm and 193 in the control
arm)

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other sources of bias.

Liggins 1972b  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: not described

Stratification: not stated
Placebo: no.
Sample size calculation: not stated
Intention-to-treat analyses: not stated however, all those randomised were analysed
Losses to follow-up: nil

Participants Location: Department of Obstetrics and Gynecology, Faculty of Medicine, National Univeristy of Colom-
bia
Eligibility criteria: PROM (confirmed using speculoscopy and ultrasound), no signs of infection, not in
labour at time of hospitalisation
Gestational age range: 27-35 weeks' gestation
Exclusion criteria: not stated
Total recruited: 20 control group, 20 study group

40 women, 40 infants

Interventions The treatment group received 2 doses of 12 mg betamethasone IM, 12 hours apart.

The control group received no treatment.

Outcomes Neonatal mortality, RDS, Apgar score < 7 at 5 minutes, systemic infection in first 48 hours

Notes Original article in Spanish, translated into English

Study dates: August 1983-December 1985

Lopez 1989 
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Funding: not stated

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not stated other than quote: "patients were classified randomly into groups"

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Comparison is "no treatment" so blinding not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors was not described.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No losses to follow-up reported

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other sources of bias exist.

Lopez 1989  (Continued)

 
 

Study characteristics

Methods Type of study: double-blind RCT
Method of treatment allocation: not described

Stratification: not stated
Placebo: yes, placebo-controlled
Sample size calculation: not stated
Intention-to-treat analyses: yes
Losses to follow-up: no

Double-blind, randomised controlled trial in Kurdistan University of Medical Sciences, Sanandaj, Iran

Participants Location: Kurdistan University of Medical Sciences, Sanandaj, Iran
Eligibility criteria: women at high risk of preterm labour, not described
Gestational age range: 35-36 weeks
Exclusion criteria: not stated in our translation
Total recruited: 200 women and 200 infants; 100 women and 100 infants in the treatment arm and 100
women and 100 infants in the control arm

Interventions The treatment group received 2 doses of 12 mg betamethasone, IM.

The control group received a placebo of normal saline.

Mansouri 2010 
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Outcomes Maternal outcome (maternal death, maternal infections), fetal/neonatal outcomes reported (RDS,
birthweight, necrotising enterocolitis, systemic infection in the first 48 hours of life, need for mechani-
cal ventilation/CPAP, Apgar < 7 at 5 minutes, admission to NICU)

Notes Original article in Persian; we have obtained a truncated translation for this update. Our translator
was unable to translate the definition of respiratory distress syndrome but said that the outcome was
based on defined symptoms and confirmed by a paediatrician.

Additonal outcome data for this trial are:

Maternal length of stay > 3 days (equal numbers in treatment arms) is reported narratively above: mean
birthweight and SD in kg has been analysed as g.

Data for the trial outcome of 'need for respiratory support' has been included in the review analysis
1.26 'need for mechanical ventilation'.

We have been unable to confirm whether the trial included only singleton pregnancy, but this is sug-
gested by the equal numbers of women and infants reported. We have included data from this trial in
the singleton subgroup.

We had no information about membrane status from our translation, and so this trial has been includ-
ed in the 'not reported or mixed population subgroup.'

Maternal length of stay > 3 days (equal numbers in both arms) is reported narratively.

We emailed study investigators for clarification and additional information with no reply (2/2016).

Study dates: "during 2007" stated

Funding: Kurdistan University of medical sciences

Declarations of interest: not included in English translation, unclear if reported in original language

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Generation of sequence not stated, but block method specified

Allocation concealment
(selection bias)

Unclear risk Not stated

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Trial described as double-blind. Placebo-controlled trial, and researchers and
women were blind to treatment

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Neonatal outcomes extracted by blinded paediatrician.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Data reported for all women randomised

Selective reporting (re-
porting bias)

Low risk Relevant outcome data reported

Mansouri 2010  (Continued)
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Other bias Unclear risk We have obtained a basic translation, but future correspondence with authors
may clarify some of the risk of bias domains above.

Mansouri 2010  (Continued)

 
 

Study characteristics

Methods Type of study: four-arm randomised controlled trial
Method of treatment allocation: method of randomisation not stated. Sealed envelopes were used.
Stratification: none stated
Placebo: no
Sample size calculation: no
Intention-to-treat analyses: no
Losses to follow-up: no

Participants Location: 3 hospitals in Florida, USA
Eligibility criteria: women with singleton pregnancies with PROM
Gestational age range: 26 and 34 weeks
Exclusion criteria: PROM < 12 hours before onset of labour, uterine tenderness, foul smelling lochia, fe-
tal tachycardia, allergy to penicillin, congenital abnormalities, L/S ratio 2 or more, unable to obtain an
L/S ratio, Dubowitz-assigned gestational age different from obstetric assessment by 3 weeks (post-ran-
domisation exclusion)
Total recruited: 165 women and infants; 87 women and infants in the treatment arm and 78 women
and infants in the control arm

Interventions 4 treatment arms.

Group 1, expectant management.

Group 2, expectant management plus 2 doses of 12 mg betamethasone IM 24 hours apart, repeated
weekly if the women remained undelivered.

Group 3, expectant management plus 2 g ampicillin IV every 6 hours until cervical cultures were nega-
tive. Group 4, combination of group 2 and 3 management.

We combined Groups 2 and 4 in the treatment arm for the review, and groups 1 and 3 in the control arm
for the review.

Outcomes Maternal outcome (chorioamnionitis), fetal/neonatal outcomes reported (neonatal death, RDS, chronic
lung disease, IVH, birthweight, proven neonatal infection while in NICU, necrotising enterocolitis, dura-
tion of mechanical ventilation/CPAP)

Notes Further information requested from study authors but there was no reply. No information was avail-
able on post-randomisation exclusions

Study dates: January 1986-March 1988

Funding sources: not stated

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation not stated

Morales 1989 
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Allocation concealment
(selection bias)

Unclear risk "Sealed envelopes" were used. Not further described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk As comparison was expectant management, blinding of participants and per-
sonnel was not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessment was not described

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No losses to follow-up noted. No information was available on post-randomi-
sation exclusions as per exclusion criteria

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other sources of bias exist

Morales 1989  (Continued)

 
 

Study characteristics

Methods Parallel group, two-arm RCT

City of Memphis Hospitals, Tennessee, USA

FiEh General Hospital, Stuttgart, Germany

Stratification: no

Placebo: yes

Sample size calculation: no

Intention-to-treat analyses: no

Participants Inclusion criteria: women in premature labour or had fetomaternal disorders requiring early delivery

Exclusion criteria: women with medical or operative disease that interdicted steroid therapy, women
receiving immunosuppressive therapy, allergies to corticosteroids, currently taking corticosteroids,
women with mature lecithin/sphingomyelin ratios thought to be in premature labour. Women in ac-
tive labour or with fetomaternal complications were not entered in the study if delivery was anticipated
within 24 hours.

Gestational age: less than 34 weeks

196 women randomised: unclear how many randomised to each group. Reported numbers for analysis
are 67 women, 67 infants in intervention group and 59 women, 59 infants in control group

Interventions Experimental: hydrocortisone 100 mg per mL. Five ml administered every 12 hours over a 48-hour peri-
od.

Control: placebo (lactose and water 100 mg permL. Five mL administered every 12 hours over a 48-
hour period.

Morrison 1978 
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Participants followed up for six months after delivery. Some followed up for three years but no useable
data for those time points

Outcomes RDS

Neonatal death

Birthweight

Side effects of therapy

Notes Study dates: July 1972 to December 1975

Study authors’ declarations of interest: not reported

Funding sources: not reported. Authors reported participating in a trial sponsored by the National
Heart, Lung, and Blood institute, unclear if this refers to the current trial or to a different one, and un-
clear if the National Heart, Lung, and Blood institute has a funding role.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: “randomized fashion” - not further details reported

Allocation concealment
(selection bias)

Unclear risk Unclear if allocation concealment was attempted: quote: “After entry to the
study, each patient was assigned an identification number by the research
technician. The number was recorded in a log book in the perinatal laboratory.
A multidose vial bearing the identification number contained 25 ml of the test
drug or placebo). These numbered vials were prepared in the Medicinal Chem-
istry Department and used in both hospitals”

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk “Numbered vials prepared in the Medicinal Chemistry Dept and used in both
hospitals…were clear and colourless and of the same relative viscosity …after
delivery the vial was returned to the research technician so that the remaining
liquid could be measured to validate the amount of drug given”.

“the master code was retained by a cooperating member of the Dept of Bio-
chemistry…to prevent unblinding”

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The master code for the drug allocation was retained by a cooperating mem-
ber of the Department of Biochemistry, who did not have access to the L/S ra-
tios, clinical data or follow-up results.

Incomplete outcome data
(attrition bias)
All outcomes

High risk 60/196 were excluded after delivery because of evidence of hypoxia, obstetric
factors affecting the neonate, or because delivery did not occur within 7 days.

A further 10 women did not return for follow-up visits and were excluded from
the analysis.

The group allocation of these 70 women is not reported.

Selective reporting (re-
porting bias)

Low risk No protocol available (would not be common practice at the time of conduct-
ing this trial). Outcomes reported as expected.

Other bias Low risk Nothing to indicate any other source of bias

Morrison 1978  (Continued)
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Study characteristics

Methods Type of study: RCT
Method of treatment allocation: random-number table generated randomisation sequence with con-
secutive sealed envelopes used. Stratification: none stated
Placebo: no
Sample size calculation: no
Intention-to-treat analyses: yes
Losses to follow-up: no

Participants Location: Wake Forest University Medical Center, North Carolina, USA
Eligibility criteria: women with PROM
Gestational age range: 28 and 34 weeks
Exclusion criteria: fetal distress, active labour, cervical dilatation > 3 cm, sensitivity to tocolytics, PROM
> 24 hours, existing infection
Total recruited: 44 women and infants; 22 women and infants in each arm

Interventions 3 treatment arms.

Group 1: 2 doses of 6 mg or 12 mg betamethasone IM 12 hours apart, delivery 24 to 48 hours after PROM
and after 24 hours of corticosteroid therapy.

Group 2 received similar treatment to group 1 except that no steroids were administered. Delivery 24 to
48 hours after PROM.

Group 3, expectant management (no tocolytics or steroids). We did not include Group 3 in the review.

Outcomes Fetal/neonatal outcomes (neonatal death, RDS, proven neonatal infection while in NICU) and health
service outcome reported (length of neonatal hospitalisation)

Notes Authors provided further information

Study dates: not stated in manuscript, the study is coded as 1980s for the review

Funding sources: not stated

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random-number table generated randomisation sequence

Allocation concealment
(selection bias)

Unclear risk Consecutive, sealed envelopes were used, not stated if opaque

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding of participants and personnel was not possible due to the nature of
the comparison.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessment was not described.

Incomplete outcome data
(attrition bias)

Low risk No losses to follow-up or exclusions

Nelson 1985 
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All outcomes

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other sources of bias exist.

Nelson 1985  (Continued)

 
 

Study characteristics

Methods Two-arm parallel RCT

Setting: Obstetrics and Gynaecology Department in collaboration with the Department of Neonatology
at the Jawaharlal Nehru Institute of Postgraduate Medical Education and Research, India

Participants Inclusion criteria: women admitted to the labor room with a period of gestation between 34 and 36 + 6
weeks with a singleton pregnancy with risk of preterm delivery either spontaneously or requiring termi-
nation for maternal (or) fetal indication

Exclusion criteria: those who were far advanced in labour (5 cm or more dilated) or had received the
previous course of steroids or had chorioamnionitis at admission, women with multiple gestations,
gestational diabetes and diabetes mellitus, major congenital malformations in the fetus and those un-
dergoing a pre-labour scheduled cesarean section

Gestational age: 34 weeks to 36 weeks + 6 days

Number randomised: 310 women (155 to each group)

Number analysed: 309 women, 309 infants (1 stillbirth was not included in analysis)

Interventions Experimental: dexamethasone 6 mg administered intramuscularly 12 hourly, four doses in total.

Control: no treatment

All babies followed up until discharge.

Outcomes Composite respiratory morbidities (transient tachypnoea; respiratory distress syndrome)

Quote: “Other complications such as hypoglycemia, hypothermia, poor feeding, sepsis and neonatal
mortality were also noted. We followed up all the babies until discharge from the hospital.”

Notes Study authors’ declarations of interest: not reported

Funding sources: not reported

Study dates: main trial report states February 2015 to June 2016, 2018 conference abstract states Octo-
ber 2014 to June 2016

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote:“computer-generated random numbers”

Allocation concealment
(selection bias)

Low risk Quote:“sequentially numbered, sealed, opaque envelopes, from an indepen-
dent data coordinating party”

Ontela 2018 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk No blinding of participants (control received no treatment or placebo)

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote:“There was no loss to follow-up after randomization. One case in the
study group was excluded from analysis because it was stillborn.”

Selective reporting (re-
porting bias)

Low risk Outcomes reported in trial registry record and in methods are all reported in
full

Other bias Low risk Nothing to indicate any other source of bias

Ontela 2018  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: sealed cardboard boxes numbered according to random number table
generated by a statistician not involved in the study

Stratification: not stated
Placebo: yes, identical to corticosteroid in appearance, volume and colour
Sample size calculation: yes
Intention-to-treat analyses: yes
Losses to follow-up: 43 (13%) women (19 in corticosteroid group and 24 in placebo group) were dis-
charged from hospital still pregnant and were considered post-randomisation loss to follow-up. 2 (1%)
women were excluded from the placebo group as they were found to be ineligible after randomisation
(multiple pregnancy, and term pregnancy). Two infant stillbirths were also excluded.

Participants Location: Instituto de Medicina Integral Professor Fernando Figueira, Recife, Pernambuco, Brazil
Eligibility criteria: 34-36 + 6 weeks' gestation at risk of imminent premature delivery (either sponta-
neously or if early delivery was recommended as a result of problems with mother or fetus)
Gestational age range: 34-36 + 6 weeks' gestation
Exclusion criteria: multiple pregnancy, major congenital malformations, haemorrhage symptoms with
active bleeding, clinical evidence of chorioamnionitis, previous use of antenatal corticosteroids, need
for immediate resolution of pregnancy for maternal or fetal reasons
Total recruited: 320 women and infants; 163 women and infants in the treatment arm and 157 women
and infants in the control arm

Interventions The treatment group received 2 doses of 12 mg IM betamethasone 24 hours apart.

The control group received IM saline as placebo.

Outcomes Maternal outcomes (side effects of therapy in women) and fetal/neonatal outcomes (fetal deaths,
neonatal deaths, RDS, birthweight, proven infection while in NICU, need for mechanical ventila-
tion/CPAP, mean duration of mechanical ventilation/CPAP, surfactant use, small for gestational age, ad-
mission to NICU)

Notes For infant outcomes, we have used the denominator stated in the published report excluding women
who leE the trial pregnant. An intention-to-treat analysis should have included these women, so for

Porto 2011 
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'Summary of findings' outcomes we carried out a sensitivity analysis to determine if the denominator
used made a difference to the overall pooled effect estimate; it did not (data not shown)

Attempted to contact trial authors in July 2020 to clarify ethics approval but email address is no longer
in use.

Study dates: April 2008-June 2010

Funding sources: quote: "This study was supported by the Instituto de Medicina Integral Prof Fernando
Figueira-IMIP (www.imip.org.br), a private, not for profit healthcare organisation based in Recife, Per-
nambuco, Brazil, where the study was carried out. The institute did not interfere with study design or
analysis and the funding covered all study expenses, including purchase of the drug and placebo."

Declarations of interest: All authors declare: "no support from any organisation for the submitted work;
no financial relationships with any organisations that might have an interest in the submitted work in
the previous three years; no other relationships or activities that could appear to have influenced the
submitted work".

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random number table was prepared by a statistician not involved in the study,
using random allocation software

Allocation concealment
(selection bias)

Low risk The hospital pharmacy prepared sealed cardboard boxes numbered according
to the random number table, and containing either betamethasone or place-
bo, identical in appearance, volume and colour.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Investigators, physicians caring for the women, the women themselves and
the statistician were all blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Investigators, physicians caring for the women, the women themselves and
the statistician were all blinded.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk 43 (13%) women (19 in steroid group and 24 in placebo group) were dis-
charged from hospital still pregnant and were considered post-randomisation
losses to follow-up. 2 (1%) women were excluded from the placebo group as
they were found to be ineligible after randomisation (multiple pregnancy, and
term pregnancy).

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes appear to have been reported.

Other bias Low risk Nothing to indicate any other

Porto 2011  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: random-number table generated randomisation sequence Allocation
concealment unclear. Stratification: none stated
Placebo: no
Sample size calculation: no

Qublan 2001 
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Intention-to-treat analyses: yes
Losses to follow-up: no

Participants Location: 2 military hospitals in Jordan
Eligibility criteria: women with singleton pregnancies and PROM
Gestational age range: 27-34 weeks
Exclusion criteria: lethal congenital anomaly, fetal death, infection, expected delivery within 12 hours
Total recruited: 139 women and infants; 72 women and infants in the treatment arm and 67 women
and infants in the control arm

Interventions The treatment group received 4 doses of 6 mg dexamethasone IM 12 hours apart, repeated if women
had not delivered after 1 week.
The control group received expectant management.

Outcomes Maternal outcomes (chorioamnionitis, endometritis), fetal/neonatal outcomes (fetal death, neona-
tal death, RDS, IVH, proven neonatal infection while in NICU, necrotising enterocolitis, Apgar < 7) and
health service outcome reported (length of neonatal hospitalisation)

Notes Study authors contacted for further information but no reply. Discrepancy in number of infants with
necrotising enterocolitis in manuscript

Study dates: January 1997-February 1999

Funding: not stated

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random-number table generated randomisation sequence.

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment not stated

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding of participants and personnel was not possible due to the nature of
the comparison.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessment was not described.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No losses to follow-up or exclusions stated

Selective reporting (re-
porting bias)

Unclear risk Discrepancy in number of infants with necrotising enterocolitis in manuscript

Other bias Low risk No indication of any other source of bias

Qublan 2001  (Continued)
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Study characteristics

Methods Parallel, four-arm RCT.

California, USA

Participants Inclusion criteria: preterm labour or having premature rupture of the membranes (or both), gestational
age 26 weeks to 32 weeks or estimated fetal weight of 750 g to 1750 g, cervical examination had to be >
5 cm

Exclusion criteria: women known to have a disease that might significantly affected by glucocorticos-
teroids or tocolytic agents or both. If bacteria were seen on Gram stain of amniotic fluid, the woman
was excluded.

Gestational age: 26 weeks to 32 weeks, or estimated fetal weight of 750 to 1750 g.

Number randomised:144 women (149 infants).

Numbers randomised to each group are not reported.

Numbers analysed:

hydrocortisone 15 infants, 15 women;

methylprednisolone 17 infants, 16 women;

betamethasone 34 infants, 32 women;

control 31 infants, 29 women.

Interventions Experimental 1: hydrocortisone 250 mg. Two IM doses, given 24 hours apart.

Experimental 2: methylprednisolone 125 mg. Two IM doses, given 24 hours apart.

Experimental 3: betamethasone 12 mg. Two IM doses, given 24 hours apart.

Control: placebo (saline). Two IM doses, given 24 hours apart.

Outcomes RDS

Neonatal death

Birth weight

Notes Study dates: July 1977 to April 1980

Study authors’ declarations of interest: not reported

Funding sources: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: “the sequence of drugs had been determined by means of a table of
random numbers”

Allocation concealment
(selection bias)

Low risk Quote:“consecutively numbered opaque bags”

“the bags were prepared by the project nurses who then sealed them and kept
a record of their use”

Schmidt 1984 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote:“the record book was not available to those providing patient care or
who were evaluating the data”

“each dosage consisted of a 2 ml volume prepared by a nurse on the oncology
ward, who had no contact with obstetric patients”

“the syringe barrel was covered with an opaque label so the care-givers could
not determine visually which drug was being administered.”

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Outcome assessors seem to be care-givers, who are blinded.

Incomplete outcome data
(attrition bias)
All outcomes

High risk 52/144 women and their infants excluded from analysis (28 because of birth
weights > 2500 g, 13 due to incomplete maternal or baby information, 6 due to
procedural errors, 3 due to mature L/S ratio, 2 stillbirths).

The group allocation of these women is not reported.

Selective reporting (re-
porting bias)

High risk No protocol, most outcomes reported in full but no data reported for en-
dometritis although it is specified in the methods.

Other bias High risk Quote:“hydrocortisone and methylprednisolone groups discontinued at 24
months to increase group size in remaining two regimens”

Schmidt 1984  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Coded drug ampoules were pro-
vided. Randomisation code was only known to pharmacist. Stratification: none stated
Placebo: yes, normal saline
Sample size calculation: no
Intention-to-treat analyses: no
Losses to follow-up: yes, 12 (12%) children in the follow-up study at ages 10-12 years (4 in the treatment
arm and 8 in the control arm) and 21 (21%) adults in the follow-up study at age 20 years (10 in the treat-
ment arm and 11 in the control arm)

Participants Location: Department of Obstetrics and Gynaecology and Department of Neonatology, Wilhelmina
Gasthuis, University of Amsterdam, Amsterdam, the Netherlands.
Eligibility criteria: women with preterm labour in whom it was possible to delay delivery by at least 12
hours
Gestational age range: 26-32 weeks. Exclusion criteria: no contraindications to the use of corticos-
teroids or orciprenaline (insulin-treated diabetes, hyperthyroidism, infection, severe hypertension, car-
diac disease, marked fetal growth retardation or fetal distress)
Total recruited: 104 women and 122 infants; 53 women and 64 infants in the treatment arm and 51
women and 58 infants in the control arm

Interventions The treatment group received 8 mg betamethasone phosphate and 6 mg betamethasone acetate IM re-
peated after 24 hours.
The control group received an identical placebo.

All women received orciprenaline infusion and bed-rest until 32 weeks.

Outcomes Maternal outcomes (death, chorioamnionitis, maternal infections, fever after trial entry requiring an-
tibiotics, intrapartum fever requiring antibiotics, postnatal fever, admission to ICU, side effects of ther-
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apy), fetal/neonatal outcomes (fetal death, neonatal death, RDS, IVH, birthweight, Apgar score < 7),
childhood outcomes (weight, height, head circumference, lung function, visual impairment, hearing
impairment, intellectual impairment, cerebral palsy, behavioural/learning difficulties) and adulthood
outcomes were reported (weight, height, head circumference, blood pressure, intellectual impairment,
age at puberty)

Notes Initial study report included a third arm of women (n = 133) and infants (n = 164) who had been exclud-
ed from randomisation because they were: 1. already in labour (n = 80) and could not be prolonged
for at least 12 hours or were already 33 weeks' gestation, or; 2. (n = 53) contra-indicated for corticos-
teroids, or; 3. wrongly excluded (n = 5). These women and infants are not included in the review.

Two perinatal deaths in the corticosteroid treatment arm were excluded for: 1. intrauterine fetal death
due to solutio placentae, and 2. death due to prolapsed umbilical cord. These deaths have been includ-
ed in the analyses.

Infections in infants are listed in Table 6 of the Schutte 1979 original report. There are deaths associ-
ated with these infections, and it is not clear when these infections or deaths occurred, or if they have
been included in the reported numbers for neonatal or perinatal deaths.

Study dates: April 1974-April 1977

Funding sources: Dutch Foundation for Research on Prevention (Praeventiefonds Project 28-1145), the
Netherlands

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation not stated

Allocation concealment
(selection bias)

Low risk Coded drug ampoules prepared by pharmacist

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Trial described as double blind, with pharmacist preparing identical treatment
and control ampoules

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk StaG were blinded to treatment group

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Two perinatal deaths in the corticosteroids group were excluded. Data for in-
fant infections specify additional deaths, and it is unclear whether or not these
deaths are counted in the overall total for perinatal deaths. The inclusion of
these deaths will not change the overall conclusions of meta-analysis in favour
of corticosteroid use.

We are unclear as to the impact of exclusions on results, especially for the out-
come of perinatal deaths.

Selective reporting (re-
porting bias)

Low risk Primary outcome of the trial was RDS; this and other important outcomes are
reported

Other bias Low risk Nothing to indicate any other sources of bias.

Schutte 1980  (Continued)
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Study characteristics

Methods Type of study: RCT
Method of treatment allocation: not stated other than quote:"randomly assigned"

Stratification: not stated
Placebo: no
Sample size calculation: yes
Intention-to-treat analyses: no
Losses to follow-up: 7 (22%) women (3 in the study group and 4 in the control group) delivered within 7
days of their initial testing for fetal lung maturity and were excluded from the analysis

Participants Location: Barnes-Jewish Hospital, St Louis, Missouri, USA
Eligibility criteria: singleton gestation, between 34 + 0 and 36 + 6 weeks' gestation, immature TDx-FLM-
II test (< 45 mg/g) (this test measures surfactant to albumin ratio) after clinically indicated amniocente-
sis to test for fetal lung maturity.
Gestational age range: 34 + 0 -36 + 6 weeks' gestation
Exclusion criteria: multiple gestations, ruptured membranes, uncertain gestational ages, previous
steroid treatment in current pregnancy, delivery before completing the steroid course, those unwilling
or unable to comply with study protocol
Total recruited: 32 women and infants; 13 women and infants in the treatment arm and 19 women and
infants in the control arm

Interventions The treatment group received either 2 doses of betamethasone 12 mg IM 24 hours apart, or 4 doses of
dexamethasone 6 mg IM 12 hours apart.

The control group received no treatment.

Outcomes Maternal outcomes (side effects of therapy in women) and fetal/neonatal outcomes (need for mechani-
cal ventilation/CPAP, admission to NICU)

Notes This study was stopped early due to difficulties in participant recruitment.

Study dates: May 2003-May 2008

Funding sources: supported in part by a Clinical and Translational Science Award, and by a grant from
the National Centre for Research Resources, a component of the National Institute of Health and NIH
Roadmap for Medical Research

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote:"Randomly assigned" not further described

Allocation concealment
(selection bias)

Unclear risk Quote:"Sealed envelopes" not further described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Control group received no treatment so blinding of participants and study per-
sonnel would not have been possible

Blinding of outcome as-
sessment (detection bias)

Unclear risk No mention is made of blinding of outcome assessors

Shanks 2010 
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All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

High risk 7 (22%) women (3 in the study group and 4 in the control group) delivered
within 7 days of their initial testing for fetal lung maturity and were excluded
from the analysis. No intention-to-treat analysis

Selective reporting (re-
porting bias)

High risk Hyaline membrane disease is listed as an outcome, but not reported

Other bias High risk This study was stopped early due to difficulties in patient recruitment

Shanks 2010  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: computer-generated randomisation sequence used Pharmacy provid-
ed identical syringes labelled with the woman's study number. Stratification: none stated
Placebo: yes, normal saline
Sample size calculation: yes
Intention-to-treat analyses: no
Losses to follow-up: 124 women initially recruited, of whom 49 (40%) remained undelivered after 29
weeks and were not included in the review

Participants Location: Northwestern University Medical School, Chicago, Illinois, USA
Eligibility criteria: women at risk of delivery between 24-29 weeks
Gestational age range: 24-29 weeks
Exclusion criteria: infection, maternal or fetal indications for urgent delivery
Total recruited: 75 women and 96 infants; 39 women and 54 infants in the treatment arm and 36
women and 42 infants in the control arm

Interventions The treatment group received 4 doses of 5 mg dexamethasone IM 12 hours apart, repeated weekly if
the women remained undelivered.
The control group received placebo.

All infants born < 30 weeks received prophylactic surfactant at birth.

Outcomes Maternal outcomes (chorioamnionitis, endometritis) and fetal/neonatal outcomes reported (neonatal
death, RDS, chronic lung disease, IVH, small-for-gestational age, birthweight, necrotising enterocolitis)

Notes Those women undelivered after 29 weeks were eligible for corticosteroid outside the study protocol.
These women and their infants are not included in the review as it was not possible to separate out
control women who subsequently received corticosteroids

Study dates: April 1990-June 1994

Funding sources: not stated

Declarations of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation sequence used

Silver 1996 
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Allocation concealment
(selection bias)

Low risk Pharmacy provided identical syringes labelled with the woman's study num-
ber.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote:"Clinical personnel and the patient were effectively blinded to study
group assignment"

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The severity of RDS, and diagnosis of IVH were quote:"confirmed independent-
ly by chart reviews conducted by 1 of the authors blinded to study group as-
signment"

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk 49 (40%) of the 124 women initially recruited, remained undelivered after 29
weeks and were not included in the review.

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other sources of bias.

Silver 1996  (Continued)

 
 

Study characteristics

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Coded drug boxes used. Stratifi-
cation: none stated
Placebo: yes, normal saline
Sample size calculation: no
Intention-to-treat analyses: yes
Losses to follow-up: no

Participants Location: University of Helsinki, Finland
Eligibility criteria: women with preterm labour and cervical dilatation < 4 cm without progression of
labour upon initial observation of up to 12 hours
Gestational age range: 28 -35 weeks
Exclusion criteria: pre-eclampsia, diabetes
Total recruited: 74 women and 80 infants; 36 women and 38 infants in the treatment arm and 38
women and 42 infants in the control arm

Interventions The treatment group received 2 doses of 12 mg betamethasone IM 24 hours apart.
The control group received placebo.

Outcomes Fetal/neonatal outcomes reported (RDS, HPA axis function)

Notes Study dates: not stated in manuscript, the study is coded as 1980s for the review

Funding sources: not stated

Declarations of interest: not reported

The study was discontinued early because the overall incidence of RDS was too low for any meaningful
conclusions concerning the efficacy of prevention.

Risk of bias

Teramo 1980 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation not stated

Allocation concealment
(selection bias)

Unclear risk Coded drug boxes were used but it is not clear how they were coded, e.g. if
they were sequentially numbered.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk It is likely that participants were blinded due to the use of a placebo
quote:"similar in appearance" to the corticosteroid. Blinding of study person-
nel was not described other than quote: "ampoules were administered to the
patients using the double-blind principle".

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinding of outcome assessors was not described.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No losses to follow-up or exclusions stated

Selective reporting (re-
porting bias)

Low risk Study protocol not available, but appears to report on all pre-specified out-
comes

Other bias Low risk Nothing to indicate any other risk of bias

Teramo 1980  (Continued)

 
 

Study characteristics

Methods Type of study: multicountry, multicentre, individually-randomised, parallel-group, double-blind, place-
bo-controlled trial

Method of treatment allocation: 1:1

Stratification: site-stratified individual randomisation with balanced permuted blocks of size 10 were
used

Placebo: yes

Sample size calculation: yes

Participants Location: Bangladesh, India, Kenya, Nigeria and Pakistan

Inclusion criteria: pregnant women (with confirmed live fetuses) who were at risk of preterm birth be-
tween 26 weeks 0 days and 33 weeks 6 days; birth planned or expected in the next 48 hours (following
preterm prelabour rupture of membranes, spontaneous labor, or provider-initiated preterm birth).

Exclusion criteria: clinical signs of severe infection; major congenital fetal anomalies; concurrent or re-
cent (within the past two weeks) use of systemic glucocorticoids; participation in another trial; or con-
traindication to glucocorticoids

Total recruited: 2852 women (3070 infants) randomised (A 1429 women, 1544 infants; B 1423 women,
1526 infants)

Gestational age range: between 26 weeks 0 days and 33 weeks 6 days

WHO 2020 
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Interventions Group A: 6 mg dexamethasone administered every 12 hours, to a maximum of four doses, or until hos-
pital discharge or birth

Group B: placebo administered every 12 hours, to a maximum of four doses, or until hospital discharge
or birth

Women were eligible for a repeat course if they had not given birth after seven completed days but still
met inclusion criteria. The repeat course was identical to the first course, and the same as the initial al-
location

Outcomes • Neonatal death

• Any baby death

• Possible maternal bacterial infection

For the neonate:

• Stillbirth

• Early neonatal death

• Severe respiratory distress

• Neonatal sepsis

• Severe Intraventricular haemorrhage (sIVH)

• Neonatal hypoglycaemia

• Apgar score at 5 minutes

• Major neonatal resuscitation at birth

• Timing of breast milk feeding initiation

• Time to full enteral feeding

• Use of oxygen therapy

• Length of oxygen therapy

• Use of continuous CPAP)ventilation

• Length of use of CPAP ventilation

• Use of mechanical ventilation

• Length of use of mechanical ventilation

• Any use of parenteral therapeutic antibiotic therapy

• Length of use of parenteral therapeutic antibiotic therapy

• Use of surfactant treatment

• Number of doses of surfactant treatment

• Length of hospital stay after birth

• Admission to a special care unit (SCU)

• Length of admission to SCU (days)

• Newborn readmission for health care at facility

• Length of stay for newborn readmission

• Number of newborn readmission for health care at facility

• Cause of neonatal readmission for health care at facility

For the woman:

• Maternal death

• Maternal fever

• Chorioamnionitis

• Postpartum endometritis

• Wound infection

• Non-obstetric infection

• Therapeutic antibiotics

• Number of days of therapeutic antibiotic use

• Any antibiotic use

WHO 2020  (Continued)
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• Length of total maternal hospitalisation for birth

• Any postpartum maternal readmission to facility

• Number of maternal readmissions to facility

• Cause of maternal readmission to facility

• Any referral of woman to another facility for treatment of complications

Notes Study dates: December 2017 through November 2019

Funding sources: Quote:“This trial was primarily funded by the Bill and Melinda Gates Foundation
(Grant OPP1136821). Additional support was provided by UNDP/UNFPA/UNICEF/WHO/World Bank Spe-
cial Programme of Research, Development and Research Training in Human Reproduction (HRP), De-
partment of Sexual and Reproductive Health and Research; and Department of Maternal, Newborn,
Child, Adolescent Health, and Ageing, of the World Health Organization, Geneva, Switzerland.”

Declarations of interest: Quote:“The authors declare that they have no competing interests.”

Trial stopped early: the Data Safety Monitoring Monitoring board "recommended the trial be stopped
for infant mortality benefits, and strong evidence of a graded dose-response effect, in the context of ex-
isting evidence of benefits of antenatal glucocorticoids."

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote:“The computer-generated randomization sequence was prepared cen-
trally at WHO”

Allocation concealment
(selection bias)

Low risk Quote:“All sites received serially numbered identical treatment packs contain-
ing 4mg/mL ampules of dexamethasone or placebo for two full courses”

"The assignment schedule was stored at WHO. Once eligibility was confirmed
and consent obtained, trained study staG randomized a woman by taking the
next numbered treatment pack from the dispenser (which was designed to en-
sure packs were taken sequentially"

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote:“Trial participants, care providers, and investigators were not aware of
group assignments.”

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote:“Trial participants, care providers, and investigators were not aware of
group assignments.”

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Low attrition. Quote:“Over 99% of randomized women and infants completed
follow-up”

Selective reporting (re-
porting bias)

Low risk All outcomes that were pre-specified in the protocol are reported in full

Other bias Low risk Nothing to indicate any other source of bias

WHO 2020  (Continued)

CPAP: continuous positive airways pressure
GDM: gestational diabetes mellitus
HPA: hypothalamic-pituitary-adrenal
ICU: intensive care unit
IM: intramuscular
ITT: intention-to-treat
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IQR: interquartile range
IUGR: Iintrauterine growth restriction
IV: intravenous
IVH: intraventricular haemorrhage
LMP: last menstrual period
NICU: neonatal intensive care unit
PIH: pregnancy induced hypertension
PROM: premature rupture of membranes
PPROM: prolonged premature rupture of membranes
RCT: randomised controlled trial
RDS: respiratory distress syndrome
SD: standard deviation
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Abuhamad 1999 This abstract compares TRH + betamethasone with betamethasone + placebo.

Althabe 2015 This is a trial of strategies to optimise use of corticosteroids.

Asnafei 2004 This study is quasi-experimental.

Butterfill 1979 Randomised participants are combined with a non-randomised cohort and cannot be analysed
separately.

Dola 1997 This abstract compares TRH + betamethasone with betamethasone + placebo.

Dude 2016 Not an eligible comparison

Egerman 1998 This trial compares oral vs IM dexamethasone in the prevention of RDS. It does not meet our entry
criteria for inclusion of studies for the review.

Garite 1981 This trial compares a policy of corticosteroid therapy followed by elective delivery with a policy of
withholding corticosteroids and awaiting delivery so the independent effect of the 2 co-interven-
tions cannot be evaluated separately.

Grgic 2003 Not a randomised trial. Outcomes for women who received steroids were compared with those
that did not. Information obtained from translation sheet. Original article in Bosnian.

Halac 1990 Not a randomised trial. Women were allocated to placebo if they were expected to deliver within 24
hours and to betamethasone if labour was not expected within 24 hours.

Iams 1985 Corticosteroid therapy (hydrocortisone) and co-intervention of elective delivery was compared to
expectant management in PROM. The independent effect of the 2 co-interventions cannot be eval-
uated separately.

Khandelwal 2012 Compared different doses of corticosteroid: 12-hourly vs 24-hourly. The study includes a repeat
dose of corticosteroids and is eligible for inclusion in a different review, 'Repeat doses of prena-
tal corticosteroids for women at risk of preterm birth for improving neonatal health outcomes'
Crowther 2015.

Koivisto 2007 The study includes a repeat dose of corticosteroids and is eligible for inclusion in a different review,
'Repeat doses of prenatal corticosteroids for women at risk of preterm birth for improving neonatal
health outcomes' Crowther 2015.

Kuhn 1982 Randomised participants are combined with a non-randomised cohort and cannot be analysed
separately.
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Study Reason for exclusion

Kurtzman 2008 The study includes a repeat dose of corticosteroids and is eligible for inclusion in a different review,
'Repeat doses of prenatal corticosteroids for women at risk of preterm birth for improving neonatal
health outcomes' Crowther 2015. All women received corticosteroids before the beginning of the
trial.

Liu 2006 Quasi-randomised study that allocated women according to the in-patient sequence. Compared
the effect of dexamethasone combined with vitamin K, dexamethasone alone and no dexametha-
sone or vitamin K on periventricular/intraventricular haemorrhage.

Magee 1997 This study compares the effects of betamethasone vs dexamethasone on antenatal fetal heart rate.

Maksic 2008 This study appears to be an observational study of 163 premature infants, 80 of whom were ex-
posed to antenatal corticosteroids, and 83 of whom were not.

McEvoy 2010 This trial compares repeat dose corticosteroids and is eligible for inclusion a different review, 'Re-
peat doses of prenatal corticosteroids for women at risk of preterm birth for improving neonatal
health outcomes' Crowther 2015.

Minoui 1998 This study compares the effects of betamethasone vs dexamethasone on antenatal fetal heart rate.

Morales 1986 Quasi-randomised using medical record number.

Mulder 1997 This study compares the effects of betamethasone vs dexamethasone on antenatal fetal heart rate.

NCT02351310 2015 Trial status: quote: "Withdrawn (Company decided not to pursue this study.)" Seems to have re-
cruited no participants.

NCT04494529 2020 Ineligible comparator

Papageorgiou 1979 Ineligible intervention: weekly repeats of betamethasone.

Romejko-Wolniewicz 2013 This is a head-to-head trial of 2 different regimens and is eligible for the Cochrane Review entitled
'Different corticosteroids and regimens for accelerating fetal lung maturation for women at risk of
preterm birth' Brownfoot 2013.

Rotmensch 1999 This study compares the effects of betamethasone vs dexamethasone on antenatal fetal heart rate.

Simpson 1985 Quasi-randomised study. Randomised participants are combined with a non-randomised cohort
and cannot be analysed separately.

Whitt 1976 This trial compares IM betamethasone with IV cortisol. It does not meet our entry criteria for inclu-
sion of studies for the review.

IM: intramuscular
IV: intravenous
PROM: premature rupture of membranes
RDS: respiratory distress syndrome
TRH: thyrotropin-releasing hormone
vs: versus
 

Characteristics of studies awaiting classification [ordered by study ID]

 

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Stratification: none stated

Cararach 1991 
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Placebo: no
Sample size calculation: no
Intention-to-treat analyses: yes
Losses to follow-up: no
Funding: FIS; Perinatal Section of SEGO

Participants Location: Hospital Clinic, University of Barcelona, Spain
Timeframe: 1987-1990
Eligibility criteria: women with PROM
Gestational age range: 28-30 weeks
Exclusion criteria: none stated
Total recruited: 18 women and infants; 12 women and infants in the treatment arm and 6 women
and infants in the control arm

Interventions Type and dose of corticosteroid used in the treatment group is not stated
Control group received expectant management

Outcomes Fetal/neonatal outcome reported (RDS)

Notes Abstract only: not included in 2020 update of review because there are no contact details
available for the trialists and no way to confirm that the data presented in the abstract are
the final data.

Cararach 1991  (Continued)

 
 

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Stratification: none stated
Placebo: no
Sample size calculation: no
Intention-to-treat analyses: no
Losses to follow-up: yes, 2 (8%) infants with documented pulmonary maturity and 5 (17%) women
with subsequent sealed membranes were not analysed

Participants Location: University of South Florida Medical School, Tampa, Florida, USA
Eligibility criteria: women with PROM
Gestational age range: 24-34 weeks
Exclusion criteria: not stated
Total recruited: the number randomised to each group is not stated. Data are available on 24
women and infants; 13 women and infants in the treatment arm and 11 women and infants in the
control arm

Interventions 12 mg betamethasone IM repeated after 24 hours and weekly thereafter until delivery or 34 weeks.
Control group received expectant management.

Outcomes Maternal outcome (chorioamnionitis), fetal/neonatal outcomes (RDS, birthweight, days of mechan-
ical ventilation/CPAP) and health service outcomes reported (days in NICU, neonatal days in hos-
pital, neonatal hospital cost). However due to lack of SD data only chorioamnionitis and RDS data
were included in the review.

Notes This study included a third arm (12 mg betamethasone IM 24-hourly for 2 doses and 400 mcg
methylprednisolone IV 8-hourly for 6 doses, repeated weekly until delivery or 34 weeks. The data
for the review report the betamethasone and control arms only. Further information was request-
ed from the study authors but there was no reply.

Study dates: not stated in manuscript, the study is coded as 1990s for the review

Funding sources: not stated

Carlan 1991 

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

96



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Declarations of interest: not stated

Abstract only: not included in 2020 update of review because there are no contact details
available for the trialists and no way to confirm that the data presented in the abstract are
the final data.

Carlan 1991  (Continued)

 
 

Methods Two arm, parallel RCT

Setting: Obstetrics and Gynecology Department at the Ataturk University School of Medicine,
Turkey

Participants Inclusion criteria: 28–34th gestational week, systolic blood pressure of 140 mmHg, to 160 mmHg,
diastolic blood pressure of 90 mmHg, to 100 mmHg, proteinuria 300 mg and < 5 g in 24-hour urine
or ≥1 proteinuria in spot urine test, and diagnosis of mild preeclampsia

Exclusion criteria: karyotypic suspicion of anatomic defects, intrauterine growth retardation, or
ruptured membranes, and those under treatment with tocolytic agents, magnesium sulphate, or
benzodiazepines that may affect BPP and Doppler parameters

Number randomised: 40 (20 to each group)

Interventions Experimental: betamethasone 12 mg, two doses, 24 hours apart.

Control: placebo (saline). Same volume as intervention group.

Followed up until 72 hours after drug administration

Outcomes Fetal biophysical profile score

Doppler measurements of arteries

Notes Study dates: May 2009 and September 2010

Declarations of interest: "All authors declare that they have no conflict of interest. The authors
alone are responsible for the content and writing of this article"

Funding sources: not reported

Not included in 2020 update: contacted authors in September and October 2020 to query
prospective trial registration.

Delibas 2017 

 
 

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Coded drug boxes were pro-
vided. Randomisation code was kept on file at the Pharmacy Department of Toronto General Hos-
pital. Stratification: yes, by gestational age into 2 subgroups; 24-32 weeks and 33-34 weeks
Placebo: yes, vehicle of steroid preparation consisting of 0.2 mg benzalkonium chloride and 0.1 mg
disodium edentate per mL
Sample size calculation: no
Intention-to-treat analyses: yes
Losses to follow-up: no
Funding:

Participants Location: 6 teaching hospitals in Toronto, Canada

Doran 1980 
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Eligibility criteria: women with PROM, spontaneous preterm labour or planned preterm delivery
Gestational age range: 24 and 34 weeks.
Exclusion criteria: women with pre-eclampsia or in whom steroids were contraindicated on med-
ical grounds.
Total recruited: 137 women and 144 infants; 75 women and 81 infants in the treatment arm and 62
women and 63 infants in the control arm

Interventions 4 doses of 3 mg betamethasone acetate and 3 mg betamethasone sodium phosphate IM 12 hours
apart
Control group received 4 doses of identical placebo

Outcomes Fetal/neonatal outcomes were reported (fetal death, neonatal death, RDS, IVH, birthweight, days
of mechanical ventilation)

Notes Study dates: January 1975-June 1978

Funding sources: The Hospital for Sick Children Foundation, Canada; Schering Corporation, Cana-
da; Ontario Ministry of Health Provincial Research Grant PR 279, Canada

Not included in 2020 update: no contact details available, unable to get details of randomisa-
tion process to explain why 75 were allocated to intervention and 62 to placebo.

Doran 1980  (Continued)

 
 

Methods Type of study: RCT (abstract)
Method of treatment allocation: not described

Stratification: not described
Placebo: yes, saline
Sample size calculation: not stated
Intention-to-treat analyses: not stated
Losses to follow-up: not stated

Participants Location: Temple University Hospital, Philadelphia, Pennsylvania, USA
Eligibility criteria: any pregnant woman expected to deliver prior to 34 weeks' gestation between
July 1976 and July 1978 at Department of Obs & Gyne at Temple University Hospital
Gestational age range: prior to 34 weeks
Exclusion criteria: not stated
Total recruited: 45 placebo, 47 steroids

Interventions Treatment group received an IM injection of betamethasone. The control group received an IM in-
jection of saline as placebo.

Outcomes Neonatal mortality, RDS

Notes Study dates: July 1976-July 1978

Funding sources: not stated

Declarations of interest: not stated

Abstract only: not included in 2020 update of review because there are no contact details
available for the trialists and no way to confirm that the data presented in the abstract are
the final data.

Goodner 1979 
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Methods Type of study: double-blind RCT
Method of treatment allocation: computer generated

Stratification: none stated
Placebo: yes, placebo-controlled
Sample size calculation: not described
Intention-to-treat analyses: no, 5 (13%) of participants in the intervention arm were excluded from
analysis post randomisation
Losses to follow-up: yes, as above

Participants Location: obstetric emergency department of Vali-e-Asr,Hospital, Tehran, Iran

Eligibility criteria: patients at risk of preterm labor as determined by routine ultrasound examina-
tion in the first trimester

Gestational age range: 34-37 weeks
Exclusion criteria: only primigravid women with signs of preterm labour were eligible, including
quote: "palpable uterine contractions every 5-8 minutes and Bishop score of 4 and higher associat-
ed with cervical dilatation of more than 1 cm and at least 50% of effacement."

quote: "Women with systemic diseases, maternal hypertension before or during pregnancy, uterine
tenderness, chorioamnionitis signs, symptomatic vaginal infection, rupture of membranes, current
use of antibiotics, induced pregnancy, and history of smoking were excluded."
Total recruited: 80 women and 80 infants; 40 women and 40 infants in the treatment arm and 40
women and 40 infants in the control arm

Interventions The treatment group received 2 doses of 12 mg betamethasone IM.

The control group received placebo of saline as per regimen above.

Outcomes No outcomes available for the review

Notes Data are provided on endocervical cytokine levels in women who delivered within and after 1 week
but no outcome data available for the review are presented

Study dates: June 2006 to July 2010

Funding sources: quote: "The study was supported by Tehran University of Medial Sciences. The as-
says were
performed At Shahed University of Medical Sciences which we would like to thanks the
staG and co-operation of that center in this study."

Declarations of interest: not reported

Not included in 2020 update: no protocol or prospective registration

Khazardoust 2012 

 
 

Methods Two-arm, parallel RCT

Setting: Shahid Beheshti University of Medical Sciences, Iran

Participants Inclusion criteria: Women with a single pregnancy at 34–36 weeks and 6 days of gestation, with a
high probability of late preterm delivery

Exclusion criteria: those with dilatation of 4 cm or more, known congenital malformations, ante-
natal administration of glucocorticoids before the 34th week, fetal death, major fetal anomalies
or non survivable fetus, administration of systemic corticosteroid due to other indications, gesta-
tional diabetes, prepregnancy diabetes mellitus, maternal contraindication for betamethasone,

Mirzamoradi 2019 

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

99



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

chorioamnionitis, unwillingness to participate in the study or/and participation in other interven-
tion study

Number randomised: 240 (120 per group)

Number analysed: 240 women

Interventions Experimental: 12 mg of betamethasone in two doses with an interval of 24 hours

Control: no treatment

Outcomes Primary outcome: composite endpoint describing the need for respiratory support by 72 hours of
age consisting of one or more of the following continuous positive airway pressure (CPAP) or high
flow nasal cannula (HFNC) for at least two consecutive hours, respiratory distress syndrome or
need for mechanical ventilation

Birthweight

First minute Agpar score

FiEh minute Agpar score

Need for resuscitation

Need for oxygen for more than one hour

Need for CPAP or continuous high-flow nasal canula oxygen therapy

Need for continuous high oxygen with FiO2 more than 30%

Mechanical ventilation

Extracorporeal membrane oxygenation

RDS

Transient tachypnoea of the newborn

Apnoea

Bronchopulmonary dysplasia

Pneumonia

Need for surfactant

Umbilical cord blood pH

Admission to NICU

Duration of NICU admission

Duration of hospitalisation in neonatal ward after NICU

Notes Study dates: January 2017 to July 2017

Declarations of interest: quote: "No potential conflict of interest was reported by the authors"

Funding sources: not reported

Not included in 2020 update: contacted authors in September and October 2020 to query
prospective trial registration; awaiting reply.

Mirzamoradi 2019  (Continued)

 
 

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

100



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Stratification: none stated
Placebo: no
Sample size calculation: no
Intention-to-treat analyses: yes
Losses to follow-up: no

Participants Location: University of Illinois, Chicago, USA
Eligibility criteria: women with PROM and < 4 cm of cervical dilatation
Gestational age range: 25-32 weeks
Exclusion criteria: infection, fetal distress, fetal anomalies, contraindication to tocolysis
Total recruited: 45 women and infants; 23 women and infants in the treatment arm and 22 women
and infants in the control arm

Interventions The treatment group received 2 doses of 12 mg betamethasone IM 12 hours apart repeated weekly
until 32 weeks.
The control group received expectant management.

Outcomes Fetal/neonatal outcomes reported (fetal death, neonatal death, RDS, systemic infection in the first
48 hours of life, proven neonatal infection while in NICU)

Notes Study dates: not stated in manuscript, the study is coded as 1980s for the review

Funding: not stated

Declarations of interest: not stated

Abstract only: not included in 2020 update of review because there are no contact details
available for the trialists and no way to confirm that the data presented in the abstract are
the final data.

Parsons 1988 

 
 

Methods Type of study: RCT
Method of treatment allocation: method of randomisation not stated. Coded drug boxes used

Stratification: yes, by gestational age at entry
Placebo: yes, normal saline
Sample size calculation: yes
Intention-to-treat analyses: no
Losses to follow-up: yes, data not available for maternal outcomes on 4 women (2 in each treat-
ment arm)

Participants Location: 2 hospitals in Boston, USA
Eligibility criteria: women with preterm labour, PROM or with cervical dilatation < 5 cm at 33 weeks
or less and women with an L/S ratio < 2 if > 33 weeks or who had a previous infant with RDS
Gestational age range: not stated
Exclusion criteria: indication for immediate delivery, obstetrician objection, pre-eclampsia, previ-
ously received corticosteroids
Total recruited: 122 women and 127 infants recruited

Interventions The treatment group received 6 doses of 4 mg dexamethasone phosphate IM 8 hours apart.
The control group received placebo.

Outcomes Maternal outcomes (endometritis, fever after trial entry requiring antibiotics) and fetal/neonatal
outcomes reported (fetal death, neonatal death, RDS, chronic lung disease, IVH, proven neonatal
infection while in NICU)

Taeusch 1979 
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Notes Study authors contacted for further information but there was no reply

Study dates: January 1975-March 1977

Funding sources: not stated

Not included in 2020 update: no contact details available, unable to get details of randomisa-
tion process to explain imbalance between groups (56 infants in intervention group and 71 in
placebo group.

Taeusch 1979  (Continued)

BPP: biophysical profile
CPAP: continuous positive airways pressure
IM: intramuscular
IV: intravenous
IVH: intraventricular haemorrhage
NICU: neonatal intensive care unit
PROM: premature rupture of membranes
RCT: randomised controlled trial
RDS: respiratory distress syndrome
SD: standard deviation
 

Characteristics of ongoing studies [ordered by study ID]

 

Study name The WHO ACTION-II (Antenatal CorticosTeroids for Improving Outcomes in preterm Newborns) Tri-
al

Methods Randomised controlled trial

Setting: hospitals in Bangladesh, India, Kenya, Nigeria, Pakistan

Participants, care givers, outcome assessors and data analysts will all be blinded

Participants Inclusion criteria

• Birth planned or expected within 48 hours

• Gestational age from 34 weeks 0 days to 36 weeks 0 days

• Women with singleton or multiple pregnancies, where the fetus(es) is(are) alive

• Women with no clinical signs of severe infection (as per clinical assessment)

• Women willing and able to provide consent (or if a minor, provides assent and guardian provides
consent)

Exclusion criteria

• Intrauterine fetal death

• Major or lethal congenital fetal anomaly identified

• Clinical suspicion or evidence of clinical chorioamnionitis, as per obstetric care physician assess-
ment

• Clinical suspicion or evidence of severe infection, as per obstetric care physician assessment

• No prior ultrasound-based estimate of gestational age available and immediate ultrasound ex-
amination is not possible

• Any concurrent or recent (within the past 2 weeks) systemic corticosteroid use during the current
pregnancy (outside of trial)

• Unwilling or unable to provide consent

• Currently a participant in another clinical trial related to maternal and neonatal health

• Any other clinical indication where the treating clinician considers corticosteroids to be con-
traindicated

ACTRN12617001494325 2017 
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Target sample size: 22,589 women

Interventions Experimental group: a single course of 6 mg dexamethasone by intramuscular injection, admin-
istered every 12 hours, to a total of four (4) doses (time points 0 hours, 12 hours, 24 hours and 36
hours). If the full regimen is completed, the woman would have received a total of 24 mg in divided
doses. No repeat course(s) will be used.

Control group: Identical placebo (normal saline), administered according to the same regimen as
for dexamethasone, with one injection every 12 hours to a total of four doses.

Follow-up of enrolled women and newborns to 28 days postpartum/postnatal

Outcomes Neonatal death (death of a liveborn within 28 completed days of life)

Stillbirth or neonatal death (any death of a fetus (post enrolment), or death of a live birth within 28
completed days of life among all enrolled participants.

Possible maternal bacterial infection (occurrence of maternal fever, or clinically suspected or con-
firmed infection, for which therapeutic antibiotics were used)

Stillbirth

Early neonatal death

Neonatal sepsis

Severe intraventricular haemorrhage (sIVH)

Neonatal hypoglycaemia

Apgar score <7 at 5 minutes

Maternal death

Maternal fever (greater than or equal to 38.0 C )

Chorioamnionitis

Postpartum endometritis

Wound infection

Non-obstetric infection

Major neonatal resuscitation at birth

Timing of breast milk feeding initiation

Timing to full enteral feeding

Use of oxygen therapy

Continuous positive airway pressure (CPAP) ventilation

Mechanical ventilation

Use of therapeutic antibiotics for 5 or more days

Surfactant treatment

Length of newborn's hospital stay after birth

Admission of newborn to a special newborn care unit

Newborn readmission for healthcare at facility

ACTRN12617001494325 2017  (Continued)
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Maternal therapeutic antibiotic use

Any use of antibiotics in an enrolled participant (maternal) while in facility (prophylactic or thera-
peutic)

Length of total maternal hospitalisation for birth

Maternal readmission for healthcare at facility

Any maternal referral to another facility

Compliance with study allocation

Total number of treatment or placebo doses received

Time from initiation of first dose until birth

Gestational age at birth

Starting date Registered October 2017 (prospectively registered)

Last update: October 2010

Contact information Dr A. Metin Gulmezoglu

gulmezoglum@who.int

Notes Funding sources: Bill and Melinda Gates Foundation

ACTRN12617001494325 2017  (Continued)

 
 

Study name Effects of antenatal corticosteroids in twin neonates with late preterm birth (ACTWIN [Antenatal
Corticosteroids in TWIN late preterm neonates] trial): study protocol for a randomized controlled
trial

Methods Multicentre, randomised, double-blind placebo-controlled trial. Participant and care provider will
be blinded.

Setting: obstetric departments of two hospitals in South Korea, Seoul National University Hospital
and Cheil General Hospital and Women’s Healthcare Centre

Participants Estimated enrolment: 808 participants

Inclusion Criteria

• Age over 18 years

• Twin pregnant women at 34 weeks 0 days to 36 weeks 5 days of gestation

• At risk for preterm birth such as preterm labor, preterm premature rupture of membrane or ma-
ternal-fetal indications that need preterm delivery. Preterm labor is defined as regular uterine
contractions with or without the following symptoms; pelvic pressure, backache, increased vagi-
nal discharge, menstrual-like cramps, bleeding/show, cervical changes

• Availability of written informed consent.

Exclusion Criteria

• Gestational age before 34 weeks 0 days or after 36 weeks 6 days

• Lethal major fetal anomaly, fetal distress or fetal death in utero

• Expected to deliver within 12 hours; for example, advanced cervical dilatation (> 8 cm) in preterm
labor or active phase labor (cervical dilatation> 4 cm) in preterm premature rupture of mem-
branes

Hong 2019 
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• History of a previous administration of ACS before 34 weeks of gestation for fetal lung maturation

• Administration of systemic steroid for medical indications

• Diagnosis of clinical chorioamnionitis, fever >37.8 and the presence of two more following condi-
tions: uterine tenderness, foul-odoured vaginal discharge, maternal leukocytosis(>1500), mater-
nal tachycardia(>100) or fetal tachycardia(>160)

Interventions Intervention women will receive intramuscular betamethasone 12 mg (3 mL) twice in a 24-hour in-
terval.

Comparator: women will receive 3 mL of normal saline twice in a 24-hour interval.

Outcomes Primary outcomes

1. Severe respiratory complications (the use of continuous positive airway pressure or high-flow
nasal cannula for at least 12 hours, supplemental oxygen administration with a fraction of oxygen
0.3 or more for at least 24 hours, mechanical ventilation, or extracorporeal membranes oxygena-
tion

2. Perinatal death within the first 72 hours of delivery

Secondary outcomes

1. Maternal complication up to 72 hours after birth (chorioamnionitis and postpartum endometritis)

2. Respiratory distress syndrome up to 72 hours after birth (presence of clinical signs of respiratory
distress (tachypnoea, retractions, flaring, grunting, or cyanosis), with a requirement for supple-
mental oxygen with a fraction of inspired oxygen of more than 0.21 and a chest radiograph show-
ing hypoaeration and reticulogranular infiltrates)

3. Transient tachypnoea of the newborn, apnoea, up to 72 hours after birth

4. Need for resuscitation at birth

5. Surfactant use up to 28 days after birth

6. Bronchopulmonary dysplasia up to 28 days after birth (Requirement for supplemental oxygen
with a fraction of inspired oxygen of more than 0.21 for the first 28 days of life)

Other Outcome Measures

Necrotising enterocolitis
Birth weight
1-minute, 5-minute Apgar score
Hypoglycaemia up to 28 days after birth
Hyperbilirubinaemia up to 28 days after birth
Feeding difficulty up to 28 days after birth
Neonatal infectious morbidity up to 28 days after birth
Seizures/encephalopathy up to 28 days after birth
Hospital day of NICU admission up to 28 days after birth

Starting date May 2018

Estimated completion date: December 2022

Contact information Seung Mi Lee

smleemd@hanmail.net

Notes  

Hong 2019  (Continued)
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Methods Randomised, double-blind, parallel group

Setting: Kosar Obstetric and Gynecology Hospita, Qazvin, Iran

Participants Target sample size: 140 women

Inclusion criteria: pregnant women aged between 18 to 39 years who are candidate for delivery in
34-36th week of gestational age

Exclusion criteria: delivery after 37th week of gestational age; diabetes; fetal anomalies; delivery
before receiving the two doses of the drug; multiple pregnancy

Interventions Group 1: betamethasone. Intramuscularly injection of 6 mL of betamethasone solution (4 mg/mL)
(divided into two 3 mL injection with a 12-hour interval)

Group 2: placebo. Intramuscularly injection of 6 mL of normal saline solution (9 mg/mL) (divided
into two 3 mL injection with a 12-hour interval)

Outcomes Respiratory distress syndrome

Agpar

Need for newborn admission

Starting date Registered October 2014 ("registered while recruiting")

Contact information Mahdieh Yousef-Zanjani

yusefi.mahdieh@yahoo.com

Dr. Maryam Jafari

dr.jafari1981@gmail.com

Notes  

IRCT2014102919037N2 2014  (Continued)

 
 

Study name Effect of antenatal steroids for women at risk of late preterm delivery on neonatal respiratory mor-
bidity

Methods Randomised parallel assignment

Setting: various hospitals in Lebanon

Blinding: participants, care provider, outcome assessor and investigator

Participants Estimated recruitment: 700 participants

Inclusion criteria: women between 34 0/7- 36 6/7 weeks of gestation, at high risk of preterm birth

Exclusion criteria

• Multiple births

• Fetal congenital malformations

• A course of steroids within 2 weeks of randomisation

• Multiple courses of steroids

• Chorioamnionitis

• Non reassuring fetal heart rate

NCT01206946 2010 
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• Obstetrical indication of delivery

• Active bleeding

• Pregnancy related hypertensive disorders

• Uncontrolled diabetes

Interventions Group 1: betamethasone: a single course of betamethasone (two doses of 12 mg/dose given at 24-
hourly intervals)

Group 2: saline: two doses of 2 mL of normal saline given at 24-hourly intervals

Outcomes Primary outcome
Respiratory Distress Syndrome during first three days of life

Secondary outcomes

1. Admission to NICU (Time Frame: first three days of life)

2. Hospital stay (Time Frame: neonatal period (28 days of life)

3. Days on oxygen (Time Frame: neonatal period (28 days of life)

4. Intubations (Time Frame: first three days of life)

5. Surfactant treatment (Time Frame: first three days of life)

6. Pneumothorax (Time Frame: first three days of life)]

7. Persistent Pulmonary Hypertension of the Newborn (PPHN) (Time Frame: first three days of life)

8. Days on ventilation (Time Frame: neonatal period (28 days of life))

9. Necrotising enterocolitis (NEC) (Time Frame: neonatal period (28 days of life))

10.Clinical sepsis(Time Frame: neonatal period (28 days of life))

11.Intraventricular Hemorrhage (IVH) (Time Frame: first week after birth)

Starting date Study start date: September 2010

Estimated completion date: September 2013

Last update was June 2011 (Status: recruiting)

Contact information Principal Investigator: Khalid Yunis, MD

American University of Beirut Medical Center

Notes  

NCT01206946 2010  (Continued)

 
 

Study name Effect of antenatal corticosteroids on neonatal morbidity

Methods Randomised parallel assignment three-arm trial

Blinding: participant, care provider, investigator

Setting: Ahmadu Bello University Teaching Hospital Shika-Zaria, Nigeria

Participants 100 participants

Inclusion criteria

1. Pregnant women at 34 weeks 0 days to 36 weeks 6 days of gestation and a probability of delivery
in the late preterm period irrespective of diagnosis who give consent.
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2. Pregnant women at 34 weeks 0 days to 36 weeks 6 days of gestation scheduled for elective/emer-
gency delivery in the late preterm period irrespective of indication and route of delivery who give
consent.

Exclusion criteria

1. Evidence of chorioamnionitis

2. Evidence of fetal distress

3. History of use of antenatal corticosteroids in index pregnancy

4. Women who do not give consent

Interventions Group 1: dexamethasone sodium phosphate injection 12 mg X doses to be given 12 hours apart

Group 2: betamethasone sodium phosphate injection12 mg X 2 doses given 12 hours apart

Group 3: placebo. two doses of intramuscular injection of water for injection given 12 hours apart

Outcomes Primary outcomes

1. Neonatal Respiratory distress syndrome (Time Frame: within the first 72 hours of life)

2. Tachypnoea with grunting, recession, or nasal flaring with diffuse reticulogranular infiltrate on X-
ray and oxygen requirement.

Secondary outcomes

1. Transient tachypnoea of the newborn within the first 72 hours after delivery/birth

2. Admission into neonatal intensive care unit within the first 72 hours after delivery/birth

3. Admission into neonatal intensive care unit. Apnoea. Within the first 72 hours after delivery/birth ]

Starting date Start date: December 2017

Completion date: May 2019

Contact information Anisah Yahya, MBBS, Ahmadu Bello University, Nigeria

moc.oohay@yhasina

Notes  

NCT03446937 2018  (Continued)

ACS: antenatal corticosteroids
NICU: neonatal intensive care unit
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Corticosteroids versus placebo or no treatment

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Perinatal death 14 9833 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.77, 0.93]

1.2 Neonatal death 22 10609 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.70, 0.87]

1.3 Fetal death 14 9833 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.83, 1.22]

1.4 Respiratory distress syndrome 26 11183 Risk Ratio (M-H, Fixed, 95% CI) 0.71 [0.65, 0.78]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.5 Moderate/severe respiratory
distress syndrome

7 4874 Risk Ratio (M-H, Fixed, 95% CI) 0.70 [0.59, 0.83]

1.6 Chronic lung disease 5 745 Risk Ratio (M-H, Random, 95%
CI)

0.86 [0.41, 1.79]

1.7 Intraventricular haemorrhage 12 8475 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.45, 0.75]

1.7.1 Any IVH grade 5 720 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.45, 0.84]

1.7.2 IVH Grade 3-4 5 6269 Risk Ratio (M-H, Fixed, 95% CI) 0.49 [0.27, 0.88]

1.7.3 IVH diagnosed at post-
mortem

2 1486 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.34, 1.06]

1.8 Mean birthweight (g) 19 9551 Mean Difference (IV, Fixed, 95%
CI)

-14.02 [-33.79, 5.76]

1.9 Maternal death 6 6244 Risk Ratio (M-H, Fixed, 95% CI) 1.19 [0.36, 3.89]

1.10 Chorioamnionitis 15 8374 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.69, 1.08]

1.11 Endometritis 10 6764 Risk Ratio (M-H, Fixed, 95% CI) 1.14 [0.82, 1.58]

1.12 Death in childhood 4 1010 Risk Ratio (M-H, Fixed, 95% CI) 0.68 [0.36, 1.27]

1.13 Neurodevelopmental disabili-
ty in childhood

5   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.13.1 Developmental delay 3 600 Risk Ratio (M-H, Fixed, 95% CI) 0.51 [0.27, 0.97]

1.13.2 Intellectual impairment 3 778 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.44, 1.69]

1.13.3 Hearing impairment 2 166 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.04, 9.87]

1.13.4 Visual impairment 2 166 Risk Ratio (M-H, Fixed, 95% CI) 0.55 [0.24, 1.23]

1.14 Death into adulthood 1 988 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.56, 1.81]

1.15 Neurodevelopmental disabili-
ty in adulthood

2   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.15.1 Visual impairment 1 192 Risk Ratio (M-H, Fixed, 95% CI) 0.91 [0.53, 1.55]

1.15.2 Hearing impairment 1 192 Risk Ratio (M-H, Fixed, 95% CI) 0.24 [0.03, 2.03]

1.15.3 Intellectual impairment 2 273 Risk Ratio (M-H, Fixed, 95% CI) 0.24 [0.01, 4.95]

1.16 Fever in women after trial en-
try requiring the use of antibiotics

3 363 Risk Ratio (M-H, Fixed, 95% CI) 0.66 [0.36, 1.21]

1.17 Intrapartum fever in woman
requiring the use of antibiotics

2 319 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.15, 2.49]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.18 Postnatal fever in woman 5 1323 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.64, 1.33]

1.19 Admission into adult intensive
care unit

2 319 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.26, 2.05]

1.20 Side effects of therapy in
women

2   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.20.1 Any side effects at first dose 1 2825 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.59, 0.82]

1.20.2 Dyspnoea 1 2828 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.15]

1.20.3 Gastrointestinal upset 1 2828 Risk Ratio (M-H, Fixed, 95% CI) 2.99 [0.12, 73.37]

1.20.4 Hyperglycaemia 1 2828 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.15]

1.20.5 Leucocytosis 1 2828 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.15]

1.20.6 Migraine 1 2828 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.06, 15.93]

1.21 Glucose intolerance 1 123 Risk Ratio (M-H, Fixed, 95% CI) 2.71 [1.14, 6.46]

1.22 Hypertension 2 288 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.59, 1.79]

1.23 Apgar < 7 at 5 minutes 12 5727 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.78, 0.98]

1.24 Mean interval between trial
entry and birth (days)

3 1513 Mean Difference (IV, Fixed, 95%
CI)

0.23 [-1.86, 2.32]

1.25 Mean length at birth (cm) 1 2766 Mean Difference (IV, Fixed, 95%
CI)

0.00 [-0.37, 0.37]

1.26 Mean head circumference at
birth (cm)

1 2766 Mean Difference (IV, Fixed, 95%
CI)

0.00 [-0.22, 0.22]

1.27 Small-for-gestational age 5 3478 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.96, 1.28]

1.28 Admission to neonatal inten-
sive care unit

9 6667 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.91, 1.00]

1.29 Need for mechanical ventila-
tion/CPAP

11 4519 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.66, 0.84]

1.30 Mean duration of mechanical
ventilation/CPAP (days)

3 471 Mean Difference (IV, Random,
95% CI)

-1.91 [-4.59, 0.76]

1.31 Median (IQR) duration of me-
chanical ventilation (hours)

1   Other data No numeric data

1.32 Median (IQR) duration of CPAP
(hours)

1   Other data No numeric data

1.33 Air leak syndrome 2 2965 Risk Ratio (M-H, Fixed, 95% CI) 0.76 [0.32, 1.80]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.34 Mean duration of oxygen sup-
plementation (hours)

1 73 Mean Difference (IV, Fixed, 95%
CI)

-2.86 [-5.51, -0.21]

1.35 Median (IQR) duration of oxy-
gen supplementation (hours)

1   Other data No numeric data

1.36 Surfactant use 6 6104 Risk Ratio (M-H, Fixed, 95% CI) 0.65 [0.50, 0.85]

1.37 Systemic infection in the first
48 hours of life

7 1708 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.41, 0.88]

1.38 Proven infection while in the
neonatal intensive care unit

10 5521 Risk Ratio (M-H, Fixed, 95% CI) 0.79 [0.64, 0.98]

1.39 Necrotising enterocolitis 10 4702 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.32, 0.78]

1.40 Mean infant HPA axis function
(cortisol)

1 27 Mean Difference (IV, Fixed, 95%
CI)

3.94 [-3.12, 11.00]

1.40.1 In babies born < 24 hours af-
ter 1st dose

1 6 Mean Difference (IV, Fixed, 95%
CI)

9.00 [-11.93, 29.93]

1.40.2 In babies born 24-48 hours
after 1st dose

1 10 Mean Difference (IV, Fixed, 95%
CI)

0.00 [-8.68, 8.68]

1.40.3 In babies born > 48 hours af-
ter 1st dose

1 11 Mean Difference (IV, Fixed, 95%
CI)

13.00 [-1.90, 27.90]

1.41 Mean childhood weight (kg) 2 333 Mean Difference (IV, Fixed, 95%
CI)

0.30 [-0.39, 1.00]

1.41.1 Liggins 1 250 Mean Difference (IV, Fixed, 95%
CI)

0.40 [-0.32, 1.12]

1.41.2 Schutte (females) 1 39 Mean Difference (IV, Fixed, 95%
CI)

-2.40 [-6.55, 1.75]

1.41.3 Schutte (males) 1 44 Mean Difference (IV, Fixed, 95%
CI)

-0.10 [-3.88, 3.68]

1.42 Mean childhood head circum-
ference (cm)

2 328 Mean Difference (IV, Fixed, 95%
CI)

0.27 [-0.08, 0.63]

1.42.1 Liggins 1 250 Mean Difference (IV, Fixed, 95%
CI)

0.30 [-0.11, 0.71]

1.42.2 Schutte (females) 1 36 Mean Difference (IV, Fixed, 95%
CI)

-0.10 [-1.05, 0.85]

1.42.3 Schutte (males) 1 42 Mean Difference (IV, Fixed, 95%
CI)

0.60 [-0.51, 1.71]

1.43 Mean childhood height (cm) 2 334 Mean Difference (IV, Fixed, 95%
CI)

1.02 [-0.26, 2.29]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.43.1 Liggins 1 250 Mean Difference (IV, Fixed, 95%
CI)

1.00 [-0.39, 2.39]

1.43.2 Schutte (females) 1 39 Mean Difference (IV, Fixed, 95%
CI)

1.70 [-3.08, 6.48]

1.43.3 Schutte (males) 1 45 Mean Difference (IV, Fixed, 95%
CI)

0.60 [-3.79, 4.99]

1.44 Mean childhood systolic
blood pressure (mmHg)

1 223 Mean Difference (IV, Fixed, 95%
CI)

-1.60 [-4.06, 0.86]

1.45 Cerebral palsy in childhood 5 904 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.34, 1.03]

1.46 Behavioural/learning difficul-
ties in childhood

1 90 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.35, 2.09]

1.47 Mean adult weight (kg) 2 538 Mean Difference (IV, Random,
95% CI)

-0.83 [-6.41, 4.76]

1.47.1 Schutte (females) 1 37 Mean Difference (IV, Random,
95% CI)

-6.00 [-12.93, 0.93]

1.47.2 Schutte (males) 1 43 Mean Difference (IV, Random,
95% CI)

-1.00 [-9.91, 7.91]

1.47.3 Liggins 1 458 Mean Difference (IV, Random,
95% CI)

2.57 [-0.72, 5.86]

1.48 Mean adult head circumfer-
ence (cm)

2 537 Mean Difference (IV, Fixed, 95%
CI)

0.03 [-0.33, 0.38]

1.48.1 Schutte (females) 1 37 Mean Difference (IV, Fixed, 95%
CI)

0.00 [-1.03, 1.03]

1.48.2 Schutte (males) 1 42 Mean Difference (IV, Fixed, 95%
CI)

-0.20 [-1.37, 0.97]

1.48.3 Liggins 1 458 Mean Difference (IV, Fixed, 95%
CI)

0.06 [-0.34, 0.46]

1.49 Mean adult height (cm) 2 537 Mean Difference (IV, Fixed, 95%
CI)

0.91 [-0.28, 2.10]

1.49.1 Schutte (females) 1 36 Mean Difference (IV, Fixed, 95%
CI)

-1.00 [-5.37, 3.37]

1.49.2 Schutte (males) 1 43 Mean Difference (IV, Fixed, 95%
CI)

3.00 [-2.30, 8.30]

1.49.3 Liggins (females) 1 234 Mean Difference (IV, Fixed, 95%
CI)

1.17 [-0.65, 2.99]

1.49.4 Liggins (males) 1 224 Mean Difference (IV, Fixed, 95%
CI)

0.75 [-1.03, 2.53]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.50 Mean adult skinfold thickness
(log values)

1   Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

1.50.1 Triceps 1 456 Mean Difference (IV, Fixed, 95%
CI)

-0.02 [-0.11, 0.07]

1.50.2 Biceps 1 456 Mean Difference (IV, Fixed, 95%
CI)

-0.01 [-0.11, 0.09]

1.50.3 Subscapular 1 441 Mean Difference (IV, Fixed, 95%
CI)

0.01 [-0.08, 0.10]

1.50.4 Suprailiac 1 452 Mean Difference (IV, Fixed, 95%
CI)

-0.01 [-0.12, 0.10]

1.51 Abnormal lung function mea-
sured as forced vital capacity
(adult)

1 383 Mean Difference (IV, Fixed, 95%
CI)

-0.70 [-3.16, 1.76]

1.52 Mean adult systolic blood
pressure (mmHg)

2 545 Mean Difference (IV, Fixed, 95%
CI)

-0.87 [-2.81, 1.07]

1.52.1 Schutte (females) 1 38 Mean Difference (IV, Fixed, 95%
CI)

-4.00 [-9.12, 1.12]

1.52.2 Schutte (males) 1 52 Mean Difference (IV, Fixed, 95%
CI)

-3.00 [-7.17, 1.17]

1.52.3 Liggins 1 455 Mean Difference (IV, Fixed, 95%
CI)

0.55 [-1.88, 2.98]

1.53 Mean adult insulin (log values) 1   Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

1.53.1 Fasting 1 435 Mean Difference (IV, Fixed, 95%
CI)

0.08 [-0.03, 0.19]

1.53.2 30 minutes fasting following
a 75 g oral glucose tolerance test

1 412 Mean Difference (IV, Fixed, 95%
CI)

0.16 [0.04, 0.28]

1.53.3 120 minutes following a 75 g
oral glucose tolerance test

1 428 Mean Difference (IV, Fixed, 95%
CI)

-0.10 [-0.27, 0.07]

1.54 Mean adult glucose 1   Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

1.54.1 Fasting 1 432 Mean Difference (IV, Fixed, 95%
CI)

0.01 [-0.09, 0.11]

1.54.2 30 minutes fasting following
a 75 g oral glucose tolerance test

1 413 Mean Difference (IV, Fixed, 95%
CI)

0.21 [-0.12, 0.54]

1.54.3 120 minutes following a 75 g
oral glucose tolerance test

1 410 Mean Difference (IV, Fixed, 95%
CI)

-0.27 [-0.52, -0.02]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.55 Mean adult HPA axis function
(mean log fasting cortisol)

1 444 Mean Difference (IV, Fixed, 95%
CI)

0.06 [-0.02, 0.14]

1.56 Mean age at puberty (years) 1   Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

1.56.1 Schutte (females) 1 38 Mean Difference (IV, Fixed, 95%
CI)

0.00 [-0.94, 0.94]

1.57 Educational achievement by
adulthood (university or polytech-
nic education)

1 534 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.80, 1.10]

1.58 Mean length of antenatal hos-
pitalisation (days)

2 412 Mean Difference (IV, Fixed, 95%
CI)

-0.00 [-0.23, 0.22]

1.59 Length of maternal hospital
stay

4   Other data No numeric data

1.60 Mean length of postnatal hos-
pitalisation (days)

1 218 Mean Difference (IV, Fixed, 95%
CI)

0.00 [-1.72, 1.72]

1.61 Mean length of neonatal hos-
pitalisation (days)

5 788 Mean Difference (IV, Fixed, 95%
CI)

0.18 [-0.51, 0.87]

1.62 Length of neonatal hospitali-
sation

2   Other data No numeric data
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Analysis 1.1.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 1: Perinatal death

Study or Subgroup

Liggins 1972b
Block 1977
Schutte 1980
Collaborative 1981
Gamsu 1989
Garite 1992
Kari 1994
Dexiprom 1999
Amorim 1999
Qublan 2001
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020

Total (95% CI)
Total events:
Heterogeneity: Chi² = 18.15, df = 13 (P = 0.15); I² = 28%
Test for overall effect: Z = 3.59 (P = 0.0003)
Test for subgroup differences: Not applicable

Corticosteroids
Events

108
11
6

47
15
12

8
4

24
21

1
2
1

393

653

Total

601
101

64
378
131

36
95

105
110
72

144
1427

155
1544

4963

Placebo or no treatment
Events

122
6

12
47
22
12

7
10
36
41

3
0
0

444

762

Total

617
54
58

379
137

41
94

103
108

67
131

1400
155

1526

4870

Weight

15.7%
1.0%
1.6%
6.1%
2.8%
1.5%
0.9%
1.3%
4.7%
5.5%
0.4%
0.1%
0.1%

58.2%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.91 [0.72 , 1.15]
0.98 [0.38 , 2.50]
0.45 [0.18 , 1.13]
1.00 [0.69 , 1.46]
0.71 [0.39 , 1.31]
1.14 [0.59 , 2.21]
1.13 [0.43 , 2.99]
0.39 [0.13 , 1.21]
0.65 [0.42 , 1.02]
0.48 [0.32 , 0.72]
0.30 [0.03 , 2.88]

4.91 [0.24 , 102.09]
3.00 [0.12 , 73.08]

0.87 [0.78 , 0.98]

0.85 [0.77 , 0.93]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Risk of Bias
A

+
+
?
?
?
+
?
+
+
+
+
+
+
+

B

+
+
+
-
?
?
?
+
+
?
+
+
+
+

C

+
+
+
+
+
+
+
+
+
-
+
+
-
+

D

+
?
+
?
?
?
?
?
+
?
+
+
?
+

E

?
?
?
?
+
+
+
+
+
+
?
+
+
+

F

+
+
+
+
+
+
+
+
+
?
+
+
+
+

G

+
+
+
+
+
+
+
+
+
+
+
+
+
+

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
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Analysis 1.2.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 2: Neonatal death

Study or Subgroup

Liggins 1972b
Block 1977
Morrison 1978
Schutte 1980
Collaborative 1981
Schmidt 1984
Nelson 1985
Morales 1989
Lopez 1989
Gamsu 1989
Garite 1992
Kari 1994
Lewis 1996
Silver 1996
Amorim 1999
Dexiprom 1999
Qublan 2001
Fekih 2002
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020

Total (95% CI)
Total events:
Heterogeneity: Chi² = 22.75, df = 20 (P = 0.30); I² = 12%
Test for overall effect: Z = 4.57 (P < 0.00001)
Test for subgroup differences: Not applicable

Corticosteroids
Events

61
7
3
3

34
11
1
7
6

14
9
7
1
7

14
4

19
9
0
2
0

278

497

Total

601
101

67
64

378
66
22
87
20

131
36
95
38
54

110
105

72
63

144
1427

155
1544

5380

Placebo or no treatment
Events

72
5
7

12
32

5
1
8
6

17
11
7
1
8

28
8

39
21

2
0
0

331

621

Total

617
54
59
58

379
31
22
78
20

137
41
94
39
42

108
103

67
68

131
1400

155
1526

5229

Weight

11.3%
1.0%
1.2%
2.0%
5.1%
1.1%
0.2%
1.3%
1.0%
2.6%
1.6%
1.1%
0.2%
1.4%
4.5%
1.3%
6.4%
3.2%
0.4%
0.1%

53.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.87 [0.63 , 1.20]
0.75 [0.25 , 2.25]
0.38 [0.10 , 1.39]
0.23 [0.07 , 0.76]
1.07 [0.67 , 1.69]
1.03 [0.39 , 2.72]

1.00 [0.07 , 15.00]
0.78 [0.30 , 2.06]
1.00 [0.39 , 2.58]
0.86 [0.44 , 1.68]
0.93 [0.44 , 1.99]
0.99 [0.36 , 2.71]

1.03 [0.07 , 15.82]
0.68 [0.27 , 1.73]
0.49 [0.27 , 0.88]
0.49 [0.15 , 1.58]
0.45 [0.29 , 0.70]
0.46 [0.23 , 0.93]
0.18 [0.01 , 3.76]

4.91 [0.24 , 102.09]
Not estimable

0.83 [0.72 , 0.96]

0.78 [0.70 , 0.87]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control

Risk of Bias
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+
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+
?
?
?
+
+
?
+

E

?
?
-
?
?
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?
+
+
+
+
+
?
+
+
+
?
?
+
+
+

F

+
+
+
+
+
-
+
+
+
+
+
+
+
+
+
+
?
+
+
+
+
+

G

+
+
+
+
+
-
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

 
 

Analysis 1.3.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 3: Fetal death

Study or Subgroup

Liggins 1972b
Block 1977
Schutte 1980
Collaborative 1981
Gamsu 1989
Garite 1992
Kari 1994
Amorim 1999
Dexiprom 1999
Qublan 2001
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020

Total (95% CI)
Total events:
Heterogeneity: Chi² = 7.64, df = 12 (P = 0.81); I² = 0%
Test for overall effect: Z = 0.06 (P = 0.95)
Test for subgroup differences: Not applicable

Corticosteroids
Events

47
4
3

13
1
3
1

10
0
2
1
0
1

115

201

Total

601
101

64
378
131

36
95

110
105

72
144

1427
155

1544

4963

Placebo or no treatment
Events

50
1
0

15
5
1
0
8
2
2
1
0
0

113

198

Total

617
54
58

379
137

41
94

108
103

67
131

1400
155

1526

4870

Weight

24.6%
0.7%
0.3%
7.5%
2.4%
0.5%
0.3%
4.0%
1.3%
1.0%
0.5%

0.2%
56.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.97 [0.66 , 1.41]
2.14 [0.25 , 18.66]

6.35 [0.34 , 120.45]
0.87 [0.42 , 1.80]
0.21 [0.02 , 1.77]

3.42 [0.37 , 31.41]
2.97 [0.12 , 71.96]

1.23 [0.50 , 2.99]
0.20 [0.01 , 4.04]
0.93 [0.13 , 6.42]

0.91 [0.06 , 14.40]
Not estimable

3.00 [0.12 , 73.08]
1.01 [0.78 , 1.29]

1.01 [0.83 , 1.22]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 1.4.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 4: Respiratory distress syndrome

Study or Subgroup

Liggins 1972b
Block 1977
Morrison 1978
Schutte 1980
Teramo 1980
Collaborative 1981
Schmidt 1984
Nelson 1985
Morales 1989
Lopez 1989
Gamsu 1989
Garite 1992
Kari 1994
Silver 1996
Lewis 1996
Amorim 1999
Dexiprom 1999
Qublan 2001
Fekih 2002
Balci 2010
Mansouri 2010
Porto 2011
Attawattanakul 2015
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020 (1)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 47.72, df = 25 (P = 0.004); I² = 48%
Test for overall effect: Z = 7.12 (P < 0.00001)
Test for subgroup differences: Not applicable

Corticosteroids
Events

53
15

6
11
3

46
23
10
23

9
7

21
34
43

7
23
32
14

3
2
8
2
9

79
13

116

612

Total

601
101

67
64
38

378
66
22
87
20

131
36
95
54
38

110
105

72
63
50

100
144

96
1427

155
1544

5664

Placebo or no treatment
Events

89
12
14
17

3
65
10
11
41
10
16
28
46
34
17
43
27
24
19

8
20

1
20
89
10

141

815

Total

617
54
59
58
42

379
31
22
78
20

137
41
94
42
39

108
103

67
68
50

100
131

98
1400

155
1526

5519

Weight

10.6%
1.9%
1.8%
2.2%
0.3%
7.8%
1.6%
1.3%
5.2%
1.2%
1.9%
3.2%
5.6%
4.6%
2.0%
5.2%
3.3%
3.0%
2.2%
1.0%
2.4%
0.1%
2.4%

10.8%
1.2%

17.1%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.61 [0.44 , 0.84]
0.67 [0.34 , 1.32]
0.38 [0.15 , 0.92]
0.59 [0.30 , 1.15]
1.11 [0.24 , 5.15]
0.71 [0.50 , 1.01]
1.08 [0.59 , 1.98]
0.91 [0.49 , 1.69]
0.50 [0.33 , 0.76]
0.90 [0.47 , 1.73]
0.46 [0.19 , 1.08]
0.85 [0.60 , 1.21]
0.73 [0.52 , 1.03]
0.98 [0.81 , 1.20]
0.42 [0.20 , 0.90]
0.53 [0.34 , 0.81]
1.16 [0.75 , 1.79]
0.54 [0.31 , 0.96]
0.17 [0.05 , 0.55]
0.25 [0.06 , 1.12]
0.40 [0.18 , 0.87]

1.82 [0.17 , 19.83]
0.46 [0.22 , 0.96]
0.87 [0.65 , 1.17]
1.30 [0.59 , 2.88]
0.81 [0.64 , 1.03]

0.71 [0.65 , 0.78]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Clinical signs of moderate/severe respiratory distress were measured
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Analysis 1.5.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 5: Moderate/severe respiratory distress syndrome

Study or Subgroup

Liggins 1972b
Schmidt 1984
Nelson 1985
Silver 1996
Amorim 1999
Fekih 2002
WHO 2020 (1)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 12.77, df = 6 (P = 0.05); I² = 53%
Test for overall effect: Z = 4.11 (P < 0.0001)
Test for subgroup differences: Not applicable

Corticosteroids
Events

41
12
6

18
9
1

116

203

Total

601
66
22
54

110
63

1544

2460

Placebo or no treatment
Events

73
6
6

14
23
15

141

278

Total

617
31
22
42

108
68

1526

2414

Weight

25.6%
2.9%
2.1%
5.6%
8.2%
5.1%

50.4%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.58 [0.40 , 0.83]
0.94 [0.39 , 2.27]
1.00 [0.38 , 2.62]
1.00 [0.57 , 1.77]
0.38 [0.19 , 0.79]
0.07 [0.01 , 0.53]
0.81 [0.64 , 1.03]

0.70 [0.59 , 0.83]

Risk Ratio
M-H, Fixed, 95% CI

0.002 0.1 1 10 500
Favours corticosteroids Favours control

Footnotes
(1) Clinical signs of severe respiratory distress were measured

 
 

Analysis 1.6.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 6: Chronic lung disease

Study or Subgroup

Morales 1989
Garite 1992
Kari 1994
Silver 1996
Amorim 1999

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.39; Chi² = 11.50, df = 4 (P = 0.02); I² = 65%
Test for overall effect: Z = 0.41 (P = 0.68)
Test for subgroup differences: Not applicable

Corticosteroids
Events

8
9
6

24
1

48

Total

87
36
95
54

110

382

Placebo or no treatment
Events

19
9
1

16
5

50

Total

78
41
94
42

108

363

Weight

25.8%
25.0%

9.2%
31.0%

9.0%

100.0%

Risk Ratio
M-H, Random, 95% CI

0.38 [0.18 , 0.81]
1.14 [0.51 , 2.56]

5.94 [0.73 , 48.37]
1.17 [0.72 , 1.90]
0.20 [0.02 , 1.65]

0.86 [0.41 , 1.79]

Risk Ratio
M-H, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control
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Analysis 1.7.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 7: Intraventricular haemorrhage

Study or Subgroup

1.7.1 Any IVH grade
Morales 1989 (1)
Kari 1994
Silver 1996 (2)
Qublan 2001
Fekih 2002
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 10.04, df = 4 (P = 0.04); I² = 60%
Test for overall effect: Z = 3.06 (P = 0.002)

1.7.2 IVH Grade 3-4
Garite 1992
Lewis 1996
Amorim 1999
Gyamfi-Bannerman 2016
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 9.08, df = 4 (P = 0.06); I² = 56%
Test for overall effect: Z = 2.38 (P = 0.02)

1.7.3 IVH diagnosed at postmortem
Liggins 1972b
Gamsu 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.03, df = 1 (P = 0.87); I² = 0%
Test for overall effect: Z = 1.77 (P = 0.08)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 19.95, df = 11 (P = 0.05); I² = 45%
Test for overall effect: Z = 4.24 (P < 0.0001)
Test for subgroup differences: Chi² = 0.45, df = 2 (P = 0.80), I² = 0%

Corticosteroids
Events

13
8

25
2
5

53

1
0
6
2
6

15

16
2

18

86

Total

87
95
54
72
63

371

36
38

110
1427
1544
3155

601
131
732

4258

Placebo or no treatment
Events

20
18
17

8
14

77

9
3

17
0
3

32

27
4

31

140

Total

78
94
42
67
68

349

41
39

108
1400
1526
3114

617
137
754

4217

Weight

14.7%
12.6%
13.4%

5.8%
9.4%

55.9%

5.9%
2.4%

12.0%
0.4%
2.1%

22.7%

18.6%
2.7%

21.3%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.58 [0.31 , 1.09]
0.44 [0.20 , 0.96]
1.14 [0.72 , 1.82]
0.23 [0.05 , 1.06]
0.39 [0.15 , 1.01]
0.62 [0.45 , 0.84]

0.13 [0.02 , 0.95]
0.15 [0.01 , 2.74]
0.35 [0.14 , 0.85]

4.91 [0.24 , 102.09]
1.98 [0.50 , 7.89]
0.49 [0.27 , 0.88]

0.61 [0.33 , 1.12]
0.52 [0.10 , 2.81]
0.60 [0.34 , 1.06]

0.58 [0.45 , 0.75]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control

Footnotes
(1) 3 intervention group and 12 of control group were grade 3-4
(2) 2 intervention and 6 placebo were grade 3-4
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Analysis 1.8.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 8: Mean birthweight (g)

Study or Subgroup

Liggins 1972b
Morrison 1978 (1)
Schutte 1980
Schmidt 1984 (2)
Schmidt 1984 (3)
Schmidt 1984 (4)
Nelson 1985
Morales 1989
Gamsu 1989
Garite 1992
Kari 1994
Silver 1996
Lewis 1996
Dexiprom 1999
Balci 2010
Mansouri 2010
Porto 2011
Attawattanakul 2015
Gyamfi-Bannerman 2016
Ontela 2018 (1)
WHO 2020

Total (95% CI)
Heterogeneity: Chi² = 18.46, df = 20 (P = 0.56); I² = 0%
Test for overall effect: Z = 1.39 (P = 0.16)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

2181.41
1462
1788
1515
1621
1333
1594
1359
2203
1242
1654

917
1611
1795
2389
2500
2640

2557.2
2637
2400
1819

SD

816.9
831
690
383
458
488

456.4
361
757
678
831
238
538
437
133
300
445

367.6
480
831
623

Total

601
67
61
17
34
15
22
87

130
33
94
54
38

105
50

100
143

96
1427

154
1495

4823

Placebo or no treatment
Mean

2260.78
1501
1670
1636
1636
1636

1752.5
1379
2133
1071
1783

941
1734
1791
2386
2600
2627

2558.1
2654
2360
1805

SD

832.83
837
448
404
404
404

415.4
293
753
597
837
219
570
542
137
300
452
340
484
837
624

Total

617
59
58
10
11
10
22
78

132
38
94
42
39

103
50

100
130

98
1400

155
1482

4728

Weight

4.6%
0.5%
0.9%
0.4%
0.5%
0.3%
0.6%
3.9%
1.2%
0.4%
0.7%
4.6%
0.6%
2.2%

14.0%
5.7%
3.4%
3.9%

31.0%
1.1%

19.5%

100.0%

Mean Difference
IV, Fixed, 95% CI

-79.37 [-172.02 , 13.28]
-39.00 [-330.90 , 252.90]
118.00 [-90.03 , 326.03]

-121.00 [-430.59 , 188.59]
-15.00 [-299.08 , 269.08]
-303.00 [-654.69 , 48.69]
-158.50 [-416.38 , 99.38]

-20.00 [-119.91 , 79.91]
70.00 [-112.85 , 252.85]

171.00 [-128.23 , 470.23]
-129.00 [-367.43 , 109.43]

-24.00 [-115.74 , 67.74]
-123.00 [-370.51 , 124.51]

4.00 [-129.95 , 137.95]
3.00 [-49.92 , 55.92]

-100.00 [-183.15 , -16.85]
13.00 [-93.57 , 119.57]
-0.90 [-100.59 , 98.79]
-17.00 [-52.54 , 18.54]

40.00 [-145.98 , 225.98]
14.00 [-30.80 , 58.80]

-14.02 [-33.79 , 5.76]

Mean Difference
IV, Fixed, 95% CI

-500 -250 0 250 500
Favours control Favours corticosteroids
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?
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+
?
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+

Footnotes
(1) SD not reported: used largest SD from other trials in this analysis
(2) intervention group received methylprednisolone
(3) intervention group received betamethasone
(4) intervention group received hydrocortisone

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

 
 

Analysis 1.9.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 9: Maternal death

Study or Subgroup

Schutte 1980
Dexiprom 1999
Amorim 1999
Mansouri 2010
Gyamfi-Bannerman 2016
WHO 2020

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.02, df = 1 (P = 0.88); I² = 0%
Test for overall effect: Z = 0.29 (P = 0.77)
Test for subgroup differences: Not applicable

Corticosteroids
Events

0
0
1
0
0
5

6

Total

50
28

110
100

1427
1429

3144

Placebo or no treatment
Events

0
0
1
0
0
4

5

Total

51
18

108
100

1400
1423

3100

Weight

20.1%

79.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

Not estimable
Not estimable

0.98 [0.06 , 15.50]
Not estimable
Not estimable

1.24 [0.33 , 4.63]

1.19 [0.36 , 3.89]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control

 
 

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

120



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 1.10.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 10: Chorioamnionitis

Study or Subgroup

Liggins 1972b
Schutte 1980
Lopez 1989
Morales 1989
Garite 1992
Kari 1994
Lewis 1996
Silver 1996
Dexiprom 1999 (1)
Amorim 1999
Qublan 2001
Fekih 2002
Attawattanakul 2015
Gyamfi-Bannerman 2016
WHO 2020

Total (95% CI)
Total events:
Heterogeneity: Chi² = 11.56, df = 13 (P = 0.56); I² = 0%
Test for overall effect: Z = 1.32 (P = 0.19)
Test for subgroup differences: Not applicable

Corticosteroids
Events

28
1
0
9
1

13
6

13
11
2
6
1
0

20
17

128

Total

556
50
20
87
33
77
38
39

102
110
72
59
96

1427
1429

4195

Placebo or no treatment
Events

37
4
1

16
2
8
6

12
8
1
3
0
0

32
18

148

Total

580
51
20
78
38
80
39
36

102
108

67
59
98

1400
1423

4179

Weight

24.2%
2.6%
1.0%

11.3%
1.2%
5.2%
4.0%
8.3%
5.3%
0.7%
2.1%
0.3%

21.6%
12.1%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.79 [0.49 , 1.27]
0.26 [0.03 , 2.20]
0.33 [0.01 , 7.72]
0.50 [0.24 , 1.08]
0.58 [0.05 , 6.07]
1.69 [0.74 , 3.85]
1.03 [0.36 , 2.90]
1.00 [0.53 , 1.90]
1.38 [0.58 , 3.28]

1.96 [0.18 , 21.34]
1.86 [0.48 , 7.15]

3.00 [0.12 , 72.18]
Not estimable

0.61 [0.35 , 1.07]
0.94 [0.49 , 1.82]

0.86 [0.69 , 1.08]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control

Footnotes
(1) Suspicion of clinical chorioamnionitis as reason for delivery in Pattison 1999

 
 

Analysis 1.11.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 11: Endometritis

Study or Subgroup

Schutte 1980 (1)
Garite 1992
Lewis 1996
Silver 1996
Amorim 1999 (1)
Dexiprom 1999
Qublan 2001
Mansouri 2010
Gyamfi-Bannerman 2016
WHO 2020

Total (95% CI)
Total events:
Heterogeneity: Chi² = 11.29, df = 9 (P = 0.26); I² = 20%
Test for overall effect: Z = 0.78 (P = 0.44)
Test for subgroup differences: Not applicable

Corticosteroids
Events

1
10

2
11
9
4
9
4

16
5

71

Total

50
33
38
39

110
102

72
100

1427
1429

3400

Placebo or no treatment
Events

1
5
4
5

13
7
2
6

16
3

62

Total

51
38
39
36

108
102

67
100

1400
1423

3364

Weight

1.6%
7.5%
6.4%
8.4%

21.1%
11.3%
3.3%
9.7%

26.0%
4.8%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.02 [0.07 , 15.86]
2.30 [0.88 , 6.06]
0.51 [0.10 , 2.64]
2.03 [0.78 , 5.28]
0.68 [0.30 , 1.52]
0.57 [0.17 , 1.89]

4.19 [0.94 , 18.68]
0.67 [0.19 , 2.29]
0.98 [0.49 , 1.95]
1.66 [0.40 , 6.93]

1.14 [0.82 , 1.58]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control

Footnotes
(1) Measured and reported as 'infections'
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Analysis 1.12.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 12: Death in childhood

Study or Subgroup

Amorim 1999
Collaborative 1981
Kari 1994
Liggins 1972b

Total (95% CI)
Total events:
Heterogeneity: Chi² = 3.78, df = 3 (P = 0.29); I² = 21%
Test for overall effect: Z = 1.22 (P = 0.22)
Test for subgroup differences: Not applicable

Corticosteroids
Events

1
6
2
7

16

Total

67
206
87

177

537

Placebo or no treatment
Events

5
5
3
7

20

Total

39
211
82

141

473

Weight

28.5%
22.3%
13.9%
35.2%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.12 [0.01 , 0.96]
1.23 [0.38 , 3.96]
0.63 [0.11 , 3.67]
0.80 [0.29 , 2.22]

0.68 [0.36 , 1.27]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

 
 

Analysis 1.13.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 13: Neurodevelopmental disability in childhood

Study or Subgroup

1.13.1 Developmental delay
Amorim 1999
Collaborative 1981
Kari 1994
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.85, df = 2 (P = 0.65); I² = 0%
Test for overall effect: Z = 2.04 (P = 0.04)

1.13.2 Intellectual impairment
Collaborative 1981
Liggins 1972b
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.80, df = 2 (P = 0.41); I² = 0%
Test for overall effect: Z = 0.43 (P = 0.67)

1.13.3 Hearing impairment
Kari 1994
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.32 (P = 0.75)

1.13.4 Visual impairment
Kari 1994
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.11, df = 1 (P = 0.74); I² = 0%
Test for overall effect: Z = 1.45 (P = 0.15)

Test for subgroup differences: Chi² = 1.35, df = 3 (P = 0.72), I² = 0%

Corticosteroids
Events

4
7
3

14

8
5
3

16

1
0

1

2
7

9

Total

60
206
50

316

211
144
54

409

50
50

100

50
50

100

Placebo or no treatment
Events

7
12
3

22

13
4
0

17

1
0

1

3
8

11

Total

34
218
32

284

219
114
36

369

32
34
66

32
34
66

Weight

36.8%
48.1%
15.1%

100.0%

71.6%
25.1%
3.4%

100.0%

100.0%

100.0%

27.8%
72.2%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.32 [0.10 , 1.03]
0.62 [0.25 , 1.54]
0.64 [0.14 , 2.98]
0.51 [0.27 , 0.97]

0.64 [0.27 , 1.51]
0.99 [0.27 , 3.60]

4.71 [0.25 , 88.52]
0.86 [0.44 , 1.69]

0.64 [0.04 , 9.87]
Not estimable

0.64 [0.04 , 9.87]

0.43 [0.08 , 2.41]
0.59 [0.24 , 1.49]
0.55 [0.24 , 1.23]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 1.14.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 14: Death into adulthood

Study or Subgroup

Liggins 1972b

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.01 (P = 0.99)
Test for subgroup differences: Not applicable

Corticosteroids
Events

21

21

Total

493

493

Placebo or no treatment
Events

21

21

Total

495

495

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.00 [0.56 , 1.81]

1.00 [0.56 , 1.81]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

 
 

Analysis 1.15.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 15: Neurodevelopmental disability in adulthood

Study or Subgroup

1.15.1 Visual impairment
Liggins 1972b
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.36 (P = 0.72)

1.15.2 Hearing impairment
Liggins 1972b
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.31 (P = 0.19)

1.15.3 Intellectual impairment
Liggins 1972b
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.92 (P = 0.36)

Test for subgroup differences: Chi² = 2.02, df = 2 (P = 0.36), I² = 1.1%

Corticosteroids
Events

18

18

1

1

0
0

0

Total

87
87

87
87

87
48

135

Placebo or no treatment
Events

24

24

5

5

2
0

2

Total

105
105

105
105

105
33

138

Weight

100.0%
100.0%

100.0%
100.0%

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.91 [0.53 , 1.55]
0.91 [0.53 , 1.55]

0.24 [0.03 , 2.03]
0.24 [0.03 , 2.03]

0.24 [0.01 , 4.95]
Not estimable

0.24 [0.01 , 4.95]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 1.16.   Comparison 1: Corticosteroids versus placebo or no treatment,
Outcome 16: Fever in women aKer trial entry requiring the use of antibiotics

Study or Subgroup

Amorim 1999
Nelson 1985
Schutte 1980

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.98, df = 2 (P = 0.61); I² = 0%
Test for overall effect: Z = 1.35 (P = 0.18)
Test for subgroup differences: Not applicable

Corticosteroids
Events

11
1
4

16

Total

110
22
50

182

Placebo or no treatment
Events

14
4
6

24

Total

108
22
51

181

Weight

58.7%
16.6%
24.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.77 [0.37 , 1.62]
0.25 [0.03 , 2.06]
0.68 [0.20 , 2.27]

0.66 [0.36 , 1.21]

Risk Ratio
M-H, Fixed, 95% CI

0.02 0.1 1 10 50
Favours corticosteroids Favours control

 
 

Analysis 1.17.   Comparison 1: Corticosteroids versus placebo or no treatment,
Outcome 17: Intrapartum fever in woman requiring the use of antibiotics

Study or Subgroup

Amorim 1999
Schutte 1980

Total (95% CI)
Total events:
Heterogeneity: Chi² = 1.55, df = 1 (P = 0.21); I² = 36%
Test for overall effect: Z = 0.70 (P = 0.48)
Test for subgroup differences: Not applicable

Corticosteroids
Events

2
1

3

Total

110
50

160

Placebo or no treatment
Events

1
4

5

Total

108
51

159

Weight

20.3%
79.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.96 [0.18 , 21.34]
0.26 [0.03 , 2.20]

0.60 [0.15 , 2.49]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

 
 

Analysis 1.18.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 18: Postnatal fever in woman

Study or Subgroup

Schutte 1980
Collaborative 1981
Amorim 1999
Dexiprom 1999
Fekih 2002

Total (95% CI)
Total events:
Heterogeneity: Chi² = 1.34, df = 4 (P = 0.85); I² = 0%
Test for overall effect: Z = 0.44 (P = 0.66)
Test for subgroup differences: Not applicable

Corticosteroids
Events

5
27
9
7
2

50

Total

50
342
110
102
59

663

Placebo or no treatment
Events

3
29
13
7
2

54

Total

51
340
108
102
59

660

Weight

5.5%
53.7%
24.2%
12.9%
3.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.70 [0.43 , 6.74]
0.93 [0.56 , 1.53]
0.68 [0.30 , 1.52]
1.00 [0.36 , 2.75]
1.00 [0.15 , 6.87]

0.92 [0.64 , 1.33]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control
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Analysis 1.19.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 19: Admission into adult intensive care unit

Study or Subgroup

Schutte 1980
Amorim 1999

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.59 (P = 0.56)
Test for subgroup differences: Not applicable

Corticosteroids
Events

0
6

6

Total

50
110

160

Placebo or no treatment
Events

0
8

8

Total

51
108

159

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

Not estimable
0.74 [0.26 , 2.05]

0.74 [0.26 , 2.05]

Risk Ratio
M-H, Fixed, 95% CI

0.02 0.1 1 10 50
Favours corticosteroids Favours control
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Analysis 1.20.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 20: Side e=ects of therapy in women

Study or Subgroup

1.20.1 Any side effects at first dose
Gyamfi-Bannerman 2016 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 4.32 (P < 0.0001)

1.20.2 Dyspnoea
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.50)

1.20.3 Gastrointestinal upset
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.50)

1.20.4 Hyperglycaemia
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.50)

1.20.5 Leucocytosis
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.50)

1.20.6 Migraine
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

Test for subgroup differences: Chi² = 1.48, df = 5 (P = 0.92), I² = 0%

Corticosteroids
Events

201

201

0

0

1

1

0

0

0

0

1

1

Total

1428
1428

1416
1416

1416
1416

1416
1416

1416
1416

1416
1416

Placebo or no treatment
Events

283

283

1

1

0

0

1

1

1

1

1

1

Total

1397
1397

1412
1412

1412
1412

1412
1412

1412
1412

1412
1412

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.69 [0.59 , 0.82]
0.69 [0.59 , 0.82]

0.33 [0.01 , 8.15]
0.33 [0.01 , 8.15]

2.99 [0.12 , 73.37]
2.99 [0.12 , 73.37]

0.33 [0.01 , 8.15]
0.33 [0.01 , 8.15]

0.33 [0.01 , 8.15]
0.33 [0.01 , 8.15]

1.00 [0.06 , 15.93]
1.00 [0.06 , 15.93]

Risk Ratio
M-H, Fixed, 95% CI

0.002 0.1 1 10 500
Favours corticosteroids Favours control

Footnotes
(1) Side effects include pain or bruising at injection site (close to 80% in both arms), other local reaction at injection site; gastrointestinal upset; headache; other.
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Analysis 1.21.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 21: Glucose intolerance

Study or Subgroup

Amorim 1999

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 2.25 (P = 0.02)
Test for subgroup differences: Not applicable

Corticosteroids
Events

16

16

Total

61

61

Placebo or no treatment
Events

6

6

Total

62

62

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

2.71 [1.14 , 6.46]

2.71 [1.14 , 6.46]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

 
 

Analysis 1.22.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 22: Hypertension

Study or Subgroup

Morrison 1978
Amorim 1999

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.01, df = 1 (P = 0.91); I² = 0%
Test for overall effect: Z = 0.09 (P = 0.93)
Test for subgroup differences: Not applicable

Corticosteroids
Events

13
7

20

Total

37
110

147

Placebo or no treatment
Events

11
7

18

Total

33
108

141

Weight

62.2%
37.8%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.05 [0.55 , 2.02]
0.98 [0.36 , 2.70]

1.03 [0.59 , 1.79]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

 
 

Analysis 1.23.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 23: Apgar < 7 at 5 minutes

Study or Subgroup

Liggins 1972b
Schutte 1980
Schmidt 1984
Lopez 1989
Garite 1992
Lewis 1996
Amorim 1999
Qublan 2001
Mansouri 2010 (1)
Porto 2011
Attawattanakul 2015
WHO 2020

Total (95% CI)
Total events:
Heterogeneity: Chi² = 10.55, df = 11 (P = 0.48); I² = 0%
Test for overall effect: Z = 2.23 (P = 0.03)
Test for subgroup differences: Not applicable

Corticosteroids
Events

101
9

11
6
9
4

10
18

2
1
1

276

448

Total

601
64
66
20
36
38

110
72

100
144

96
1544

2891

Placebo or no treatment
Events

103
11
8
8

16
7

13
30

8
2
2

293

501

Total

617
58
31
20
41
39

108
67

100
131

98
1526

2836

Weight

20.1%
2.3%
2.2%
1.6%
3.0%
1.4%
2.6%
6.2%
1.6%
0.4%
0.4%

58.4%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.01 [0.78 , 1.29]
0.74 [0.33 , 1.66]
0.65 [0.29 , 1.44]
0.75 [0.32 , 1.77]
0.64 [0.32 , 1.27]
0.59 [0.19 , 1.84]
0.76 [0.35 , 1.65]
0.56 [0.35 , 0.90]
0.25 [0.05 , 1.15]
0.45 [0.04 , 4.96]
0.51 [0.05 , 5.54]
0.93 [0.80 , 1.08]

0.88 [0.78 , 0.98]

Risk Ratio
M-H, Fixed, 95% CI

0.05 0.2 1 5 20
Favours corticosteroids Favours control

Footnotes
(1) Apgar < 8 at 5 minutes
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Analysis 1.24.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 24: Mean interval between trial entry and birth (days)

Study or Subgroup

Amorim 1999
Lewis 1996
Liggins 1972b

Total (95% CI)
Heterogeneity: Chi² = 0.23, df = 2 (P = 0.89); I² = 0%
Test for overall effect: Z = 0.22 (P = 0.83)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

19.6
14.7

18.85

SD

17.5
9.6

26.08

Total

110
38

601

749

Placebo or no treatment
Mean

19.1
15.8

18.48

SD

6.8
16

25.67

Total

108
39

617

764

Weight

35.5%
12.7%
51.8%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.50 [-3.01 , 4.01]
-1.10 [-6.98 , 4.78]
0.37 [-2.54 , 3.28]

0.23 [-1.86 , 2.32]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Corticosteroids less Control less

 
 

Analysis 1.25.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 25: Mean length at birth (cm)

Study or Subgroup

WHO 2020

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

42

SD

5

Total

1387

1387

Placebo or no treatment
Mean

42

SD

5

Total

1379

1379

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.00 [-0.37 , 0.37]

0.00 [-0.37 , 0.37]

Mean Difference
IV, Fixed, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours control Favours corticosteroids

 
 

Analysis 1.26.   Comparison 1: Corticosteroids versus placebo or
no treatment, Outcome 26: Mean head circumference at birth (cm)

Study or Subgroup

WHO 2020

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

30

SD

3

Total

1388

1388

Placebo or no treatment
Mean

30

SD

3

Total

1378

1378

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.00 [-0.22 , 0.22]

0.00 [-0.22 , 0.22]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Favours control Favours corticosteroids
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Analysis 1.27.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 27: Small-for-gestational age

Study or Subgroup

Kari 1994
Silver 1996
Amorim 1999
Porto 2011
Gyamfi-Bannerman 2016 (1)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 1.03, df = 4 (P = 0.91); I² = 0%
Test for overall effect: Z = 1.42 (P = 0.15)
Test for subgroup differences: Not applicable

Corticosteroids
Events

13
4

21
35

255

328

Total

50
54

100
143

1427

1774

Placebo or no treatment
Events

9
2

23
29

220

283

Total

32
42

100
130

1400

1704

Weight

3.8%
0.8%
8.0%

10.5%
76.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.92 [0.45 , 1.91]
1.56 [0.30 , 8.09]
0.91 [0.54 , 1.54]
1.10 [0.71 , 1.69]
1.14 [0.96 , 1.34]

1.11 [0.96 , 1.28]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

Footnotes
(1) < 10th percentile

 
 

Analysis 1.28.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 28: Admission to neonatal intensive care unit

Study or Subgroup

Lewis 1996
Amorim 1999
Mansouri 2010 (1)
Shanks 2010
Porto 2011
Attawattanakul 2015
Gyamfi-Bannerman 2016 (2)
Ontela 2018
WHO 2020

Total (95% CI)
Total events:
Heterogeneity: Chi² = 12.06, df = 8 (P = 0.15); I² = 34%
Test for overall effect: Z = 2.04 (P = 0.04)
Test for subgroup differences: Not applicable

Corticosteroids
Events

30
35
16

0
47

0
596

18
905

1647

Total

38
100
100

13
143

96
1427

154
1287

3358

Placebo or no treatment
Events

33
49
28

2
43

2
629

13
897

1696

Total

39
100
100

19
130

98
1400

155
1268

3309

Weight

1.9%
2.9%
1.6%
0.1%
2.6%
0.1%

37.1%
0.8%

52.8%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.93 [0.75 , 1.15]
0.71 [0.51 , 1.00]
0.57 [0.33 , 0.99]
0.29 [0.01 , 5.51]
0.99 [0.71 , 1.39]
0.20 [0.01 , 4.20]
0.93 [0.85 , 1.01]
1.39 [0.71 , 2.74]
0.99 [0.95 , 1.05]

0.96 [0.91 , 1.00]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control

Footnotes
(1) Outcome reported is 'need hospital stay/ admission to hospital'
(2) Admission to intermediate care nursery or NICU
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Analysis 1.29.   Comparison 1: Corticosteroids versus placebo or
no treatment, Outcome 29: Need for mechanical ventilation/CPAP

Study or Subgroup

Block 1977
Garite 1992
Amorim 1999
Dexiprom 1999
Shanks 2010
Mansouri 2010 (1)
Balci 2010 (2)
Porto 2011 (3)
Attawattanakul 2015 (4)
Ontela 2018
WHO 2020 (5)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 10.42, df = 10 (P = 0.40); I² = 4%
Test for overall effect: Z = 4.88 (P < 0.00001)
Test for subgroup differences: Not applicable

Corticosteroids
Events

5
14
28
15

0
16

7
28

1
2

265

381

Total

57
24

100
105

13
100

50
143

96
154

1429

2271

Placebo or no treatment
Events

12
19
45
16

2
28
16
24

5
2

337

506

Total

53
29

100
101

19
100

50
130

98
155

1413

2248

Weight

2.4%
3.4%
8.9%
3.2%
0.4%
5.5%
3.1%
4.9%
1.0%
0.4%

66.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.39 [0.15 , 1.03]
0.89 [0.58 , 1.37]
0.62 [0.42 , 0.91]
0.90 [0.47 , 1.73]
0.29 [0.01 , 5.51]
0.57 [0.33 , 0.99]
0.44 [0.20 , 0.97]
1.06 [0.65 , 1.73]
0.20 [0.02 , 1.72]
1.01 [0.14 , 7.05]
0.78 [0.67 , 0.90]

0.75 [0.66 , 0.84]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control

Footnotes
(1) Need for respiratory support
(2) Mask ventilation or intubation.
(3) Invasive (mechanical ventilation) and non-invasive ventilatory support
(4) Positive pressure ventilation
(5) CPAP

 
 

Analysis 1.30.   Comparison 1: Corticosteroids versus placebo or no treatment,
Outcome 30: Mean duration of mechanical ventilation/CPAP (days)

Study or Subgroup

Garite 1992
Morales 1989
Porto 2011

Total (95% CI)
Heterogeneity: Tau² = 3.28; Chi² = 8.57, df = 2 (P = 0.01); I² = 77%
Test for overall effect: Z = 1.40 (P = 0.16)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

36.4
2.3
2.2

SD

32
4.2
2.8

Total

14
87

143

244

Placebo or no treatment
Mean

32.6
5.8
2.8

SD

40
6.1
5.9

Total

19
78

130

227

Weight

1.2%
47.1%
51.8%

100.0%

Mean Difference
IV, Random, 95% CI

3.80 [-20.79 , 28.39]
-3.50 [-5.12 , -1.88]
-0.60 [-1.71 , 0.51]

-1.91 [-4.59 , 0.76]

Mean Difference
IV, Random, 95% CI

-50 -25 0 25 50
Favours corticosteroids Favours control

 
 

Analysis 1.31.   Comparison 1: Corticosteroids versus placebo or no treatment,
Outcome 31: Median (IQR) duration of mechanical ventilation (hours)

Median (IQR) duration of mechanical ventilation (hours)

Study Corticosteroids Placebo

WHO 2020 18 hours (12-48)
83 infants

18 hours (12-60)
103 infants
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Analysis 1.32.   Comparison 1: Corticosteroids versus placebo or
no treatment, Outcome 32: Median (IQR) duration of CPAP (hours)

Median (IQR) duration of CPAP (hours)

Study Corticosteroids Placebo

WHO 2020 48 hours (24-96)
265 infants

48 hours (24-84)
337 infants

 
 

Analysis 1.33.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 33: Air leak syndrome

Study or Subgroup

Kari 1994
Gyamfi-Bannerman 2016

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.04, df = 1 (P = 0.85); I² = 0%
Test for overall effect: Z = 0.63 (P = 0.53)
Test for subgroup differences: Not applicable

Corticosteroids
Events

4
5

9

Total

74
1427

1501

Placebo or no treatment
Events

5
6

11

Total

64
1400

1464

Weight

47.0%
53.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.69 [0.19 , 2.47]
0.82 [0.25 , 2.67]

0.76 [0.32 , 1.80]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

 
 

Analysis 1.34.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 34: Mean duration of oxygen supplementation (hours)

Study or Subgroup

Amorim 1999

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.11 (P = 0.03)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

6.14

SD

2.9

Total

28

28

Placebo or no treatment
Mean

9

SD

8.3

Total

45

45

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-2.86 [-5.51 , -0.21]

-2.86 [-5.51 , -0.21]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Favours corticosteroids Favours control

 
 

Analysis 1.35.   Comparison 1: Corticosteroids versus placebo or no treatment,
Outcome 35: Median (IQR) duration of oxygen supplementation (hours)

Median (IQR) duration of oxygen supplementation (hours)

Study Corticosteroids Placebo

WHO 2020 36 (18-96)
726 infants

48 (12-93)
756 infants
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Analysis 1.36.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 36: Surfactant use

Study or Subgroup

Kari 1994
Lewis 1996
Amorim 1999
Porto 2011
Gyamfi-Bannerman 2016
WHO 2020

Total (95% CI)
Total events:
Heterogeneity: Chi² = 2.65, df = 5 (P = 0.75); I² = 0%
Test for overall effect: Z = 3.16 (P = 0.002)
Test for subgroup differences: Not applicable

Corticosteroids
Events

21
3

17
1

26
9

77

Total

91
38

100
143

1427
1284

3083

Placebo or no treatment
Events

29
7

20
0

43
18

117

Total

88
39

100
130

1400
1264

3021

Weight

24.9%
5.8%

16.9%
0.4%

36.6%
15.3%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.70 [0.43 , 1.13]
0.44 [0.12 , 1.58]
0.85 [0.47 , 1.52]

2.73 [0.11 , 66.41]
0.59 [0.37 , 0.96]
0.49 [0.22 , 1.09]

0.65 [0.50 , 0.85]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

 
 

Analysis 1.37.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 37: Systemic infection in the first 48 hours of life

Study or Subgroup

Collaborative 1981
Lopez 1989
Gamsu 1989
Dexiprom 1999
Amorim 1999
Mansouri 2010 (1)
Attawattanakul 2015 (2)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 3.81, df = 6 (P = 0.70); I² = 0%
Test for overall effect: Z = 2.63 (P = 0.009)
Test for subgroup differences: Not applicable

Corticosteroids
Events

4
1
4

11
13

4
2

39

Total

307
20

130
105
100
100

96

858

Placebo or no treatment
Events

10
1
7

11
28

6
1

64

Total

299
20

132
101
100
100

98

850

Weight

15.8%
1.6%

10.8%
17.4%
43.6%

9.3%
1.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.39 [0.12 , 1.23]
1.00 [0.07 , 14.90]

0.58 [0.17 , 1.93]
0.96 [0.44 , 2.12]
0.46 [0.26 , 0.84]
0.67 [0.19 , 2.29]

2.04 [0.19 , 22.15]

0.60 [0.41 , 0.88]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Outcome is 'early onset neonatal sepsis'
(2) Early onset neonatal sepsis
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Analysis 1.38.   Comparison 1: Corticosteroids versus placebo or no treatment,
Outcome 38: Proven infection while in the neonatal intensive care unit

Study or Subgroup

Liggins 1972b
Collaborative 1981
Nelson 1985
Morales 1989
Garite 1992
Lewis 1996
Amorim 1999
Qublan 2001
Porto 2011
Gyamfi-Bannerman 2016

Total (95% CI)
Total events:
Heterogeneity: Chi² = 12.71, df = 9 (P = 0.18); I² = 29%
Test for overall effect: Z = 2.11 (P = 0.04)
Test for subgroup differences: Not applicable

Corticosteroids
Events

64
6
5
6
1
1

19
10

6
9

127

Total

554
307

22
87
33
38

100
70

143
1427

2781

Placebo or no treatment
Events

67
21

0
6
3
2

32
9
9

11

160

Total

567
299

22
78
40
39

100
65

130
1400

2740

Weight

41.2%
13.2%

0.3%
3.9%
1.7%
1.2%

19.9%
5.8%
5.9%
6.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.98 [0.71 , 1.35]
0.28 [0.11 , 0.68]

11.00 [0.64 , 187.67]
0.90 [0.30 , 2.67]
0.40 [0.04 , 3.70]
0.51 [0.05 , 5.43]
0.59 [0.36 , 0.97]
1.03 [0.45 , 2.38]
0.61 [0.22 , 1.66]
0.80 [0.33 , 1.93]

0.79 [0.64 , 0.98]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

 
 

Analysis 1.39.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 39: Necrotising enterocolitis

Study or Subgroup

Collaborative 1981
Morales 1989
Kari 1994
Lewis 1996
Silver 1996
Amorim 1999
Dexiprom 1999
Qublan 2001
Mansouri 2010
Gyamfi-Bannerman 2016

Total (95% CI)
Total events:
Heterogeneity: Chi² = 6.35, df = 9 (P = 0.70); I² = 0%
Test for overall effect: Z = 3.05 (P = 0.002)
Test for subgroup differences: Not applicable

Corticosteroids
Events

10
1
1
0
4
2
6
1
2
0

27

Total

371
87
28
38
54

100
105

70
100

1427

2380

Placebo or no treatment
Events

24
4
1
3
3
4
8
5
0
1

53

Total

368
78
29
39
42

100
101

65
100

1400

2322

Weight

43.4%
7.6%
1.8%
6.2%
6.1%
7.2%

14.7%
9.3%
0.9%
2.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.41 [0.20 , 0.85]
0.22 [0.03 , 1.96]

1.04 [0.07 , 15.77]
0.15 [0.01 , 2.74]
1.04 [0.25 , 4.38]
0.50 [0.09 , 2.67]
0.72 [0.26 , 2.01]
0.19 [0.02 , 1.55]

5.00 [0.24 , 102.85]
0.33 [0.01 , 8.02]

0.50 [0.32 , 0.78]

Risk Ratio
M-H, Fixed, 95% CI

0.02 0.1 1 10 50
Favours corticosteroids Favours control
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Analysis 1.40.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 40: Mean infant HPA axis function (cortisol)

Study or Subgroup

1.40.1 In babies born < 24 hours after 1st dose
Teramo 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.84 (P = 0.40)

1.40.2 In babies born 24-48 hours after 1st dose
Teramo 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

1.40.3 In babies born > 48 hours after 1st dose
Teramo 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.71 (P = 0.09)

Total (95% CI)
Heterogeneity: Chi² = 2.44, df = 2 (P = 0.30); I² = 18%
Test for overall effect: Z = 1.09 (P = 0.27)
Test for subgroup differences: Chi² = 2.44, df = 2 (P = 0.30), I² = 17.9%

Corticosteroids
Mean

30

20

37

SD

14

7

13

Total

2
2

5
5

5
5

12

Placebo or no treatment
Mean

21

20

24

SD

8

7

12

Total

4
4

5
5

6
6

15

Weight

11.4%
11.4%

66.2%
66.2%

22.4%
22.4%

100.0%

Mean Difference
IV, Fixed, 95% CI

9.00 [-11.93 , 29.93]
9.00 [-11.93 , 29.93]

0.00 [-8.68 , 8.68]
0.00 [-8.68 , 8.68]

13.00 [-1.90 , 27.90]
13.00 [-1.90 , 27.90]

3.94 [-3.12 , 11.00]

Mean Difference
IV, Fixed, 95% CI

-100 -50 0 50 100
Corticosteroids lower Control lower

 
 

Analysis 1.41.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 41: Mean childhood weight (kg)

Study or Subgroup

1.41.1 Liggins
Liggins 1972b (1)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.09 (P = 0.28)

1.41.2 Schutte (females)
Schutte 1980 (2)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.13 (P = 0.26)

1.41.3 Schutte (males)
Schutte 1980 (2)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.05 (P = 0.96)

Total (95% CI)
Heterogeneity: Chi² = 1.74, df = 2 (P = 0.42); I² = 0%
Test for overall effect: Z = 0.86 (P = 0.39)
Test for subgroup differences: Chi² = 1.74, df = 2 (P = 0.42), I² = 0%

Corticosteroids
Mean

20.9

35.6

35

SD

3.1

5

5.3

Total

139
139

21
21

28
28

188

Placebo or no treatment
Mean

20.5

38

35.1

SD

2.7

7.7

6.6

Total

111
111

18
18

16
16

145

Weight

93.8%
93.8%

2.8%
2.8%

3.4%
3.4%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.40 [-0.32 , 1.12]
0.40 [-0.32 , 1.12]

-2.40 [-6.55 , 1.75]
-2.40 [-6.55 , 1.75]

-0.10 [-3.88 , 3.68]
-0.10 [-3.88 , 3.68]

0.30 [-0.39 , 1.00]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Corticosteroids lighter Control lighter

Footnotes
(1) Follow-up at six years old
(2) Follow-up at 10-12 years old
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Analysis 1.42.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 42: Mean childhood head circumference (cm)

Study or Subgroup

1.42.1 Liggins
Liggins 1972b (1)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.42 (P = 0.15)

1.42.2 Schutte (females)
Schutte 1980 (2)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.21 (P = 0.84)

1.42.3 Schutte (males)
Schutte 1980 (2)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.06 (P = 0.29)

Total (95% CI)
Heterogeneity: Chi² = 0.94, df = 2 (P = 0.62); I² = 0%
Test for overall effect: Z = 1.50 (P = 0.13)
Test for subgroup differences: Chi² = 0.94, df = 2 (P = 0.62), I² = 0%

Corticosteroids
Mean

52

53.2

54

SD

1.6

1.7

1.6

Total

139
139

20
20

28
28

187

Placebo or no treatment
Mean

51.7

53.3

53.4

SD

1.7

1.2

1.8

Total

111
111

16
16

14
14

141

Weight

75.3%
75.3%

14.3%
14.3%

10.4%
10.4%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.30 [-0.11 , 0.71]
0.30 [-0.11 , 0.71]

-0.10 [-1.05 , 0.85]
-0.10 [-1.05 , 0.85]

0.60 [-0.51 , 1.71]
0.60 [-0.51 , 1.71]

0.27 [-0.08 , 0.63]

Mean Difference
IV, Fixed, 95% CI

-1 -0.5 0 0.5 1
Corticosteroids smaller Control smaller

Footnotes
(1) Follow-up at six years old
(2) Follow-up at 10-12 years old
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Analysis 1.43.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 43: Mean childhood height (cm)

Study or Subgroup

1.43.1 Liggins
Liggins 1972b (1)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.41 (P = 0.16)

1.43.2 Schutte (females)
Schutte 1980 (2)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.70 (P = 0.49)

1.43.3 Schutte (males)
Schutte 1980 (2)
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.27 (P = 0.79)

Total (95% CI)
Heterogeneity: Chi² = 0.11, df = 2 (P = 0.94); I² = 0%
Test for overall effect: Z = 1.56 (P = 0.12)
Test for subgroup differences: Chi² = 0.11, df = 2 (P = 0.94), I² = 0%

Corticosteroids
Mean

114.8

148.1

142.6

SD

6.1

5.7

6.6

Total

139
139

21
21

29
29

189

Placebo or no treatment
Mean

113.8

146.4

142

SD

5.1

8.9

7.5

Total

111
111

18
18

16
16

145

Weight

84.4%
84.4%

7.1%
7.1%

8.4%
8.4%

100.0%

Mean Difference
IV, Fixed, 95% CI

1.00 [-0.39 , 2.39]
1.00 [-0.39 , 2.39]

1.70 [-3.08 , 6.48]
1.70 [-3.08 , 6.48]

0.60 [-3.79 , 4.99]
0.60 [-3.79 , 4.99]

1.02 [-0.26 , 2.29]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Corticosteroids shorter Control shorter

Footnotes
(1) Follow-up at six years old
(2) Follow-up at 10-12 years old

 
 

Analysis 1.44.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 44: Mean childhood systolic blood pressure (mmHg)

Study or Subgroup

Liggins 1972b (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.28 (P = 0.20)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

109.3

SD

9.1

Total

121

121

Placebo or no treatment
Mean

110.9

SD

9.5

Total

102

102

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-1.60 [-4.06 , 0.86]

-1.60 [-4.06 , 0.86]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Corticosteroids lower Control lower

Footnotes
(1) Follow-up at six years old
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Analysis 1.45.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 45: Cerebral palsy in childhood

Study or Subgroup

Liggins 1972b (1)
Schutte 1980 (2)
Collaborative 1981 (3)
Kari 1994 (4)
Amorim 1999 (5)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 1.31, df = 4 (P = 0.86); I² = 0%
Test for overall effect: Z = 1.85 (P = 0.07)
Test for subgroup differences: Not applicable

Corticosteroids
Events

3
2
9
5
1

20

Total

129
51

200
50
60

490

Placebo or no treatment
Events

2
2

15
7
2

28

Total

107
35

206
32
34

414

Weight

7.2%
7.8%

48.6%
28.1%
8.4%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.24 [0.21 , 7.31]
0.69 [0.10 , 4.64]
0.62 [0.28 , 1.38]
0.46 [0.16 , 1.32]
0.28 [0.03 , 3.01]

0.60 [0.34 , 1.03]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

Footnotes
(1) Follow-up at six years old
(2) Follow-up at ten to 12 years old
(3) Follow-up at three years old
(4) Follow-up at two years old
(5) Age at follow-up not reported

 
 

Analysis 1.46.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 46: Behavioural/learning di=iculties in childhood

Study or Subgroup

Schutte 1980

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.34 (P = 0.74)
Test for subgroup differences: Not applicable

Corticosteroids
Events

9

9

Total

54

54

Placebo or no treatment
Events

7

7

Total

36

36

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.86 [0.35 , 2.09]

0.86 [0.35 , 2.09]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control
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Analysis 1.47.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 47: Mean adult weight (kg)

Study or Subgroup

1.47.1 Schutte (females)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.70 (P = 0.09)

1.47.2 Schutte (males)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.22 (P = 0.83)

1.47.3 Liggins
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.53 (P = 0.13)

Total (95% CI)
Heterogeneity: Tau² = 14.50; Chi² = 4.97, df = 2 (P = 0.08); I² = 60%
Test for overall effect: Z = 0.29 (P = 0.77)
Test for subgroup differences: Chi² = 4.97, df = 2 (P = 0.08), I² = 59.7%

Corticosteroids
Mean

61

71

79.26

SD

6.4

10.5

18.06

Total

21
21

27
27

224
224

272

Placebo or no treatment
Mean

67

72

76.69

SD

13

16.3

17.82

Total

16
16

16
16

234
234

266

Weight

30.0%
30.0%

23.1%
23.1%

46.9%
46.9%

100.0%

Mean Difference
IV, Random, 95% CI

-6.00 [-12.93 , 0.93]
-6.00 [-12.93 , 0.93]

-1.00 [-9.91 , 7.91]
-1.00 [-9.91 , 7.91]

2.57 [-0.72 , 5.86]
2.57 [-0.72 , 5.86]

-0.83 [-6.41 , 4.76]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Corticosteroids lighter Control lighter

 
 

Analysis 1.48.   Comparison 1: Corticosteroids versus placebo or
no treatment, Outcome 48: Mean adult head circumference (cm)

Study or Subgroup

1.48.1 Schutte (females)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

1.48.2 Schutte (males)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.34 (P = 0.74)

1.48.3 Liggins
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.30 (P = 0.77)

Total (95% CI)
Heterogeneity: Chi² = 0.17, df = 2 (P = 0.92); I² = 0%
Test for overall effect: Z = 0.16 (P = 0.87)
Test for subgroup differences: Chi² = 0.17, df = 2 (P = 0.92), I² = 0%

Corticosteroids
Mean

55.7

57.3

56.27

SD

1.9

2.1

2.11

Total

21
21

27
27

224
224

272

Placebo or no treatment
Mean

55.7

57.5

56.21

SD

1.3

1.7

2.24

Total

16
16

15
15

234
234

265

Weight

11.8%
11.8%

9.2%
9.2%

79.1%
79.1%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.00 [-1.03 , 1.03]
0.00 [-1.03 , 1.03]

-0.20 [-1.37 , 0.97]
-0.20 [-1.37 , 0.97]

0.06 [-0.34 , 0.46]
0.06 [-0.34 , 0.46]

0.03 [-0.33 , 0.38]

Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Corticosteroids smaller Control smaller
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Analysis 1.49.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 49: Mean adult height (cm)

Study or Subgroup

1.49.1 Schutte (females)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.45 (P = 0.65)

1.49.2 Schutte (males)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.11 (P = 0.27)

1.49.3 Liggins (females)
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.26 (P = 0.21)

1.49.4 Liggins (males)
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.83 (P = 0.41)

Total (95% CI)
Heterogeneity: Chi² = 1.44, df = 3 (P = 0.70); I² = 0%
Test for overall effect: Z = 1.50 (P = 0.13)
Test for subgroup differences: Chi² = 1.44, df = 3 (P = 0.70), I² = 0%

Corticosteroids
Mean

169

180

164.59

178.15

SD

6.3

8

6.22

6.93

Total

20
20

27
27

107
107

117
117

271

Placebo or no treatment
Mean

170

177

163.42

177.4

SD

6.9

8.9

7.95

6.67

Total

16
16

16
16

127
127

107
107

266

Weight

7.4%
7.4%

5.0%
5.0%

42.9%
42.9%

44.6%
44.6%

100.0%

Mean Difference
IV, Fixed, 95% CI

-1.00 [-5.37 , 3.37]
-1.00 [-5.37 , 3.37]

3.00 [-2.30 , 8.30]
3.00 [-2.30 , 8.30]

1.17 [-0.65 , 2.99]
1.17 [-0.65 , 2.99]

0.75 [-1.03 , 2.53]
0.75 [-1.03 , 2.53]

0.91 [-0.28 , 2.10]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Corticosteroids shorter Control shorter
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Analysis 1.50.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 50: Mean adult skinfold thickness (log values)

Study or Subgroup

1.50.1 Triceps
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.44 (P = 0.66)

1.50.2 Biceps
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.19 (P = 0.85)

1.50.3 Subscapular
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.22 (P = 0.83)

1.50.4 Suprailiac
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.18 (P = 0.86)

Test for subgroup differences: Chi² = 0.22, df = 3 (P = 0.97), I² = 0%

Corticosteroids
Mean

2.63

1.99

2.84

2.53

SD

0.48

0.55

0.46

0.58

Total

223
223

223
223

215
215

220
220

Placebo or no treatment
Mean

2.65

2

2.83

2.54

SD

0.5

0.57

0.5

0.63

Total

233
233

233
233

226
226

232
232

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Fixed, 95% CI

-0.02 [-0.11 , 0.07]
-0.02 [-0.11 , 0.07]

-0.01 [-0.11 , 0.09]
-0.01 [-0.11 , 0.09]

0.01 [-0.08 , 0.10]
0.01 [-0.08 , 0.10]

-0.01 [-0.12 , 0.10]
-0.01 [-0.12 , 0.10]

Mean Difference
IV, Fixed, 95% CI

-1 -0.5 0 0.5 1
Corticosteroids less Control less

 
 

Analysis 1.51.   Comparison 1: Corticosteroids versus placebo or no treatment,
Outcome 51: Abnormal lung function measured as forced vital capacity (adult)

Study or Subgroup

Liggins 1972b

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.56 (P = 0.58)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

105.9

SD

12

Total

181

181

Placebo or no treatment
Mean

106.6

SD

12.6

Total

202

202

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-0.70 [-3.16 , 1.76]

-0.70 [-3.16 , 1.76]

Mean Difference
IV, Fixed, 95% CI

-100 -50 0 50 100
Favours corticosteroids Favours control
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Analysis 1.52.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 52: Mean adult systolic blood pressure (mmHg)

Study or Subgroup

1.52.1 Schutte (females)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.53 (P = 0.13)

1.52.2 Schutte (males)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.41 (P = 0.16)

1.52.3 Liggins
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.44 (P = 0.66)

Total (95% CI)
Heterogeneity: Chi² = 3.75, df = 2 (P = 0.15); I² = 47%
Test for overall effect: Z = 0.88 (P = 0.38)
Test for subgroup differences: Chi² = 3.75, df = 2 (P = 0.15), I² = 46.7%

Corticosteroids
Mean

112

116

118.78

SD

8

5.82

12.29

Total

21
21

27
27

221
221

269

Placebo or no treatment
Mean

116

119

118.23

SD

8.02

9.04

14.09

Total

17
17

25
25

234
234

276

Weight

14.3%
14.3%

21.7%
21.7%

64.0%
64.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-4.00 [-9.12 , 1.12]
-4.00 [-9.12 , 1.12]

-3.00 [-7.17 , 1.17]
-3.00 [-7.17 , 1.17]

0.55 [-1.88 , 2.98]
0.55 [-1.88 , 2.98]

-0.87 [-2.81 , 1.07]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Corticosteroids lower Control lower

 
 

Analysis 1.53.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 53: Mean adult insulin (log values)

Study or Subgroup

1.53.1 Fasting
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.40 (P = 0.16)

1.53.2 30 minutes fasting following a 75 g oral glucose tolerance test
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.64 (P = 0.008)

1.53.3 120 minutes following a 75 g oral glucose tolerance test
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.15 (P = 0.25)

Test for subgroup differences: Chi² = 6.01, df = 2 (P = 0.05), I² = 66.7%

Corticosteroids
Mean

2.1

4.11

3.05

SD

0.57

0.61

0.85

Total

212
212

198
198

211
211

Placebo or no treatment
Mean

2.02

3.95

3.15

SD

0.62

0.62

0.95

Total

223
223

214
214

217
217

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Fixed, 95% CI

0.08 [-0.03 , 0.19]
0.08 [-0.03 , 0.19]

0.16 [0.04 , 0.28]
0.16 [0.04 , 0.28]

-0.10 [-0.27 , 0.07]
-0.10 [-0.27 , 0.07]

Mean Difference
IV, Fixed, 95% CI

-1 -0.5 0 0.5 1
Favours corticosteroids Favours control
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Analysis 1.54.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome 54: Mean adult glucose

Study or Subgroup

1.54.1 Fasting
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.20 (P = 0.84)

1.54.2 30 minutes fasting following a 75 g oral glucose tolerance test
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.27 (P = 0.21)

1.54.3 120 minutes following a 75 g oral glucose tolerance test
Liggins 1972b
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.08 (P = 0.04)

Test for subgroup differences: Chi² = 5.93, df = 2 (P = 0.05), I² = 66.3%

Corticosteroids
Mean [mmol/L]

4.85

7.48

4.63

SD [mmol/L]

0.54

1.68

1.13

Total

211
211

202
202

195
195

Placebo or no treatment
Mean [mmol/L]

4.84

7.27

4.9

SD [mmol/L]

0.49

1.69

1.49

Total

221
221

211
211

215
215

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Fixed, 95% CI [mmol/L]

0.01 [-0.09 , 0.11]
0.01 [-0.09 , 0.11]

0.21 [-0.12 , 0.54]
0.21 [-0.12 , 0.54]

-0.27 [-0.52 , -0.02]
-0.27 [-0.52 , -0.02]

Mean Difference
IV, Fixed, 95% CI [mmol/L]

-1 -0.5 0 0.5 1
Favours corticosteroids Favours control

 
 

Analysis 1.55.   Comparison 1: Corticosteroids versus placebo or no treatment,
Outcome 55: Mean adult HPA axis function (mean log fasting cortisol)

Study or Subgroup

Liggins 1972b

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.52 (P = 0.13)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

6.1

SD

0.42

Total

217

217

Placebo or no treatment
Mean

6.04

SD

0.41

Total

227

227

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.06 [-0.02 , 0.14]

0.06 [-0.02 , 0.14]

Mean Difference
IV, Fixed, 95% CI

-1 -0.5 0 0.5 1
Corticosteroids lower Control lower

 
 

Analysis 1.56.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 56: Mean age at puberty (years)

Study or Subgroup

1.56.1 Schutte (females)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

Test for subgroup differences: Not applicable

Corticosteroids
Mean

12.8

SD

1.3

Total

21
21

Placebo or no treatment
Mean

12.8

SD

1.6

Total

17
17

Weight

100.0%
100.0%

Mean Difference
IV, Fixed, 95% CI

0.00 [-0.94 , 0.94]
0.00 [-0.94 , 0.94]

Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Corticosteroids lower Control lower
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Analysis 1.57.   Comparison 1: Corticosteroids versus placebo or no treatment, Outcome
57: Educational achievement by adulthood (university or polytechnic education)

Study or Subgroup

Liggins 1972b

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.76 (P = 0.45)
Test for subgroup differences: Not applicable

Corticosteroids
Events

133

133

Total

253

253

Placebo or no treatment
Events

157

157

Total

281

281

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.94 [0.80 , 1.10]

0.94 [0.80 , 1.10]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

 
 

Analysis 1.58.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 58: Mean length of antenatal hospitalisation (days)

Study or Subgroup

Amorim 1999 (1)
Attawattanakul 2015 (2)

Total (95% CI)
Heterogeneity: Chi² = 0.27, df = 1 (P = 0.60); I² = 0%
Test for overall effect: Z = 0.02 (P = 0.98)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

19.6
3.57

SD

7.5
0.87

Total

110
96

206

Placebo or no treatment
Mean

19.1
3.58

SD

6.8
0.75

Total

108
98

206

Weight

1.4%
98.6%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.50 [-1.40 , 2.40]
-0.01 [-0.24 , 0.22]

-0.00 [-0.23 , 0.22]

Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Corticosteroids less Control less

Footnotes
(1) Gestational age 26-34 weeks
(2) Gestational age 34 + 0 to 36 weeks + 6

 
 

Analysis 1.59.   Comparison 1: Corticosteroids versus placebo
or no treatment, Outcome 59: Length of maternal hospital stay

Length of maternal hospital stay

Study Measure Corticosteroids Control

Attawattanakul 2015 Overall length of maternal hospital stay
(days) (mean (SD))

3.57 (0.87)
96 women

3.58 (0.75)
98 women

Gyamfi-Bannerman 2016 Overall length of maternal hospital stay
(days) (median (IQR))

3 (3 to 5)
1427 women

3 (3 to 5)
1400 women

Mansouri 2010 Number of women requiring a hospital
stay of more than three days

12/100 12/100

WHO 2020 Overall length of maternal hospital stay
(days) (median (IQR))

8 (4 to 20)
1323 women

8 (4 to19)
1322 women
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Analysis 1.60.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 60: Mean length of postnatal hospitalisation (days)

Study or Subgroup

Amorim 1999

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

5.74

SD

5.9

Total

110

110

Placebo or no treatment
Mean

5.74

SD

7

Total

108

108

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.00 [-1.72 , 1.72]

0.00 [-1.72 , 1.72]

Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Corticosteroids less Control less

 
 

Analysis 1.61.   Comparison 1: Corticosteroids versus placebo or no
treatment, Outcome 61: Mean length of neonatal hospitalisation (days)

Study or Subgroup

Nelson 1985
Lewis 1996
Amorim 1999
Porto 2011
Attawattanakul 2015

Total (95% CI)
Heterogeneity: Chi² = 1.38, df = 4 (P = 0.85); I² = 0%
Test for overall effect: Z = 0.52 (P = 0.61)
Test for subgroup differences: Not applicable

Corticosteroids
Mean

23.7
24.82

12.3
5.1

4.69

SD

22.5
20.1
13.3

6.1
3.6

Total

22
38

100
143

96

399

Placebo or no treatment
Mean

25
29.23

10.9
5.2

4.42

SD

21
30.4
11.6
4.3
2.3

Total

22
39

100
130

98

389

Weight

0.3%
0.4%
3.9%

30.5%
64.9%

100.0%

Mean Difference
IV, Fixed, 95% CI

-1.30 [-14.16 , 11.56]
-4.41 [-15.89 , 7.07]

1.40 [-2.06 , 4.86]
-0.10 [-1.34 , 1.14]
0.27 [-0.58 , 1.12]

0.18 [-0.51 , 0.87]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Corticosteroids less Control less

 
 

Analysis 1.62.   Comparison 1: Corticosteroids versus placebo or
no treatment, Outcome 62: Length of neonatal hospitalisation

Length of neonatal hospitalisation

Study Measure Corticosteroids Control

Gyamfi-Bannerman 2016 Overall length of neonatal hospital stay
(days) (median (IQR))

7 (4 to 12)
1427 infants

8 (4 to 13)
1400 infants

WHO 2020 Overall length of neonatal hospital stay
(days) (median (IQR))

8 (3 to17)
1320 infants

8 (3 to 17)
1301 infants

 
 

Comparison 2.   Corticosteroids versus placebo or no treatment - single or multiple pregnancy

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Perinatal death - single or multi-
ple pregnancy

14 9833 Risk Ratio (M-H, Fixed, 95%
CI)

0.85 [0.77, 0.93]

2.1.1 In babies born from singleton
pregnancies

7 5492 Risk Ratio (M-H, Fixed, 95%
CI)

0.83 [0.70, 0.99]

2.1.2 In babies born from multiple
pregnancies

2 252 Risk Ratio (M-H, Fixed, 95%
CI)

0.71 [0.41, 1.22]

2.1.3 Mixed population 7 4089 Risk Ratio (M-H, Fixed, 95%
CI)

0.86 [0.77, 0.96]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.2 Neonatal death - single or multi-
ple pregnancy

22 10609 Risk Ratio (M-H, Fixed, 95%
CI)

0.78 [0.70, 0.87]

2.2.1 In babies born from singleton
pregnancies

13 8453 Risk Ratio (M-H, Fixed, 95%
CI)

0.80 [0.71, 0.91]

2.2.2 In babies born from multiple
pregnancies

3 813 Risk Ratio (M-H, Fixed, 95%
CI)

0.76 [0.57, 1.02]

2.2.3 Mixed population 9 1343 Risk Ratio (M-H, Fixed, 95%
CI)

0.67 [0.50, 0.90]

2.3 Fetal death - single or multiple
pregnancy

14 9833 Risk Ratio (M-H, Fixed, 95%
CI)

1.01 [0.83, 1.21]

2.3.1 In babies born from singleton
pregnancies

7 5492 Risk Ratio (M-H, Fixed, 95%
CI)

1.06 [0.76, 1.46]

2.3.2 In babies born from multiple
pregnancies

2 252 Risk Ratio (M-H, Fixed, 95%
CI)

0.53 [0.20, 1.40]

2.3.3 Mixed population 7 4089 Risk Ratio (M-H, Fixed, 95%
CI)

1.02 [0.80, 1.29]

2.4 Respiratory distress syndrome -
single or multiple pregnancy

26 11183 Risk Ratio (M-H, Fixed, 95%
CI)

0.71 [0.65, 0.78]

2.4.1 In babies born from singleton
pregnancies

17 6731 Risk Ratio (M-H, Fixed, 95%
CI)

0.65 [0.57, 0.74]

2.4.2 In babies born from multiple
pregnancies

4 323 Risk Ratio (M-H, Fixed, 95%
CI)

0.85 [0.61, 1.20]

2.4.3 Mixed population 9 4129 Risk Ratio (M-H, Fixed, 95%
CI)

0.79 [0.68, 0.92]

2.5 Intraventricular haemorrhage -
single or multiple pregnancy

12 8475 Risk Ratio (M-H, Fixed, 95%
CI)

0.58 [0.45, 0.75]

2.5.1 In babies born from singleton
pregnancies

6 4494 Risk Ratio (M-H, Fixed, 95%
CI)

0.51 [0.35, 0.75]

2.5.2 In babies born from multiple
pregnancies

1 150 Risk Ratio (M-H, Fixed, 95%
CI)

0.43 [0.08, 2.26]

2.5.3 Mixed population 6 3831 Risk Ratio (M-H, Fixed, 95%
CI)

0.67 [0.48, 0.94]
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Analysis 2.1.   Comparison 2: Corticosteroids versus placebo or no treatment - single
or multiple pregnancy, Outcome 1: Perinatal death - single or multiple pregnancy

Study or Subgroup

2.1.1 In babies born from singleton pregnancies
Amorim 1999
Collaborative 1981
Gyamfi-Bannerman 2016
Liggins 1972b
Ontela 2018
Porto 2011
Qublan 2001
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 13.06, df = 6 (P = 0.04); I² = 54%
Test for overall effect: Z = 2.10 (P = 0.04)

2.1.2 In babies born from multiple pregnancies
Collaborative 1981
Liggins 1972b
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.35, df = 1 (P = 0.25); I² = 26%
Test for overall effect: Z = 1.23 (P = 0.22)

2.1.3 Mixed population
Block 1977
Dexiprom 1999
Gamsu 1989
Garite 1992
Kari 1994
Schutte 1980
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.27, df = 6 (P = 0.51); I² = 0%
Test for overall effect: Z = 2.72 (P = 0.007)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 20.46, df = 15 (P = 0.16); I² = 27%
Test for overall effect: Z = 3.60 (P = 0.0003)
Test for subgroup differences: Chi² = 0.51, df = 2 (P = 0.77), I² = 0%

Corticosteroids
Events

24
41

2
95

1
1

21

185

6
13

19

11
4

15
12

8
6

393

449

653

Total

110
328

1427
520
155
144

72
2756

50
81

131

101
105
131

36
95
64

1544
2076

4963

Placebo or no treatment
Events

36
42

0
103

0
3

41

225

5
19

24

6
10
22
12

7
12

444

513

762

Total

108
327

1400
548
155
131

67
2736

52
69

121

54
103
137

41
94
58

1526
2013

4870

Weight

4.7%
5.5%
0.1%

13.1%
0.1%
0.4%
5.5%

29.4%

0.6%
2.7%
3.3%

1.0%
1.3%
2.8%
1.5%
0.9%
1.6%

58.2%
67.3%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.65 [0.42 , 1.02]
0.97 [0.65 , 1.45]

4.91 [0.24 , 102.09]
0.97 [0.76 , 1.25]

3.00 [0.12 , 73.08]
0.30 [0.03 , 2.88]
0.48 [0.32 , 0.72]
0.83 [0.70 , 0.99]

1.25 [0.41 , 3.83]
0.58 [0.31 , 1.09]
0.71 [0.41 , 1.22]

0.98 [0.38 , 2.50]
0.39 [0.13 , 1.21]
0.71 [0.39 , 1.31]
1.14 [0.59 , 2.21]
1.13 [0.43 , 2.99]
0.45 [0.18 , 1.13]
0.87 [0.78 , 0.98]
0.86 [0.77 , 0.96]

0.85 [0.77 , 0.93]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 2.2.   Comparison 2: Corticosteroids versus placebo or no treatment - single
or multiple pregnancy, Outcome 2: Neonatal death - single or multiple pregnancy

Study or Subgroup

2.2.1 In babies born from singleton pregnancies
Liggins 1972b
Morrison 1978
Collaborative 1981
Nelson 1985
Lopez 1989
Morales 1989
Lewis 1996
Amorim 1999
Qublan 2001
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 15.27, df = 11 (P = 0.17); I² = 28%
Test for overall effect: Z = 3.39 (P = 0.0007)

2.2.2 In babies born from multiple pregnancies
Liggins 1972b
Collaborative 1981
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.22, df = 2 (P = 0.90); I² = 0%
Test for overall effect: Z = 1.81 (P = 0.07)

2.2.3 Mixed population
Block 1977
Schutte 1980
Schmidt 1984
Gamsu 1989
Garite 1992
Kari 1994
Silver 1996
Dexiprom 1999
Fekih 2002
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 7.07, df = 8 (P = 0.53); I² = 0%
Test for overall effect: Z = 2.71 (P = 0.007)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 23.28, df = 23 (P = 0.44); I² = 1%
Test for overall effect: Z = 4.58 (P < 0.00001)
Test for subgroup differences: Chi² = 1.31, df = 2 (P = 0.52), I² = 0%

Corticosteroids
Events

52
3

30
1
6
7
1

14
19

0
2
0

225

360

9
4

53

66

7
3

11
14

9
7
7
4
9

71

497

Total

520
67

328
22
20
87
38

110
72

144
1427

155
1260
4250

81
50

284
415

101
64
66

131
36
95
54

105
63

715

5380

Placebo or no treatment
Events

62
7

28
1
6
8
1

28
39

2
0
0

262

444

10
4

69

83

5
12

5
17
11
7
8
8

21

94

621

Total

548
59

327
22
20
78
39

108
67

131
1400

155
1249
4203

69
52

277
398

54
58
31

137
41
94
42

103
68

628

5229

Weight

9.6%
1.2%
4.5%
0.2%
1.0%
1.3%
0.2%
4.5%
6.4%
0.4%
0.1%

41.8%
71.1%

1.7%
0.6%

11.1%
13.4%

1.0%
2.0%
1.1%
2.6%
1.6%
1.1%
1.4%
1.3%
3.2%

15.4%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.88 [0.62 , 1.25]
0.38 [0.10 , 1.39]
1.07 [0.65 , 1.75]

1.00 [0.07 , 15.00]
1.00 [0.39 , 2.58]
0.78 [0.30 , 2.06]

1.03 [0.07 , 15.82]
0.49 [0.27 , 0.88]
0.45 [0.29 , 0.70]
0.18 [0.01 , 3.76]

4.91 [0.24 , 102.09]
Not estimable

0.85 [0.73 , 1.00]
0.80 [0.71 , 0.91]

0.77 [0.33 , 1.78]
1.04 [0.27 , 3.93]
0.75 [0.55 , 1.03]
0.76 [0.57 , 1.02]

0.75 [0.25 , 2.25]
0.23 [0.07 , 0.76]
1.03 [0.39 , 2.72]
0.86 [0.44 , 1.68]
0.93 [0.44 , 1.99]
0.99 [0.36 , 2.71]
0.68 [0.27 , 1.73]
0.49 [0.15 , 1.58]
0.46 [0.23 , 0.93]
0.67 [0.50 , 0.90]

0.78 [0.70 , 0.87]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 2.3.   Comparison 2: Corticosteroids versus placebo or no treatment -
single or multiple pregnancy, Outcome 3: Fetal death - single or multiple pregnancy

Study or Subgroup

2.3.1 In babies born from singleton pregnancies
Liggins 1972b
Collaborative 1981
Amorim 1999
Qublan 2001
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.17, df = 5 (P = 0.95); I² = 0%
Test for overall effect: Z = 0.34 (P = 0.74)

2.3.2 In babies born from multiple pregnancies
Liggins 1972b
Collaborative 1981
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.62, df = 1 (P = 0.20); I² = 38%
Test for overall effect: Z = 1.27 (P = 0.20)

2.3.3 Mixed population
Block 1977
Schutte 1980
Gamsu 1989
Garite 1992
Kari 1994
Dexiprom 1999
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 6.78, df = 6 (P = 0.34); I² = 11%
Test for overall effect: Z = 0.15 (P = 0.88)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 11.26, df = 14 (P = 0.67); I² = 0%
Test for overall effect: Z = 0.06 (P = 0.96)
Test for subgroup differences: Chi² = 1.75, df = 2 (P = 0.42), I² = 0%

Corticosteroids
Events

43
11
10

2
1
0
1

68

4
2

6

4
3
1
3
1
0

115

127

201

Total

520
328
110
72

144
1427

155
2756

81
50

131

101
64

131
36
95

105
1544
2076

4963

Placebo or no treatment
Events

41
14

8
2
1
0
0

66

9
1

10

1
0
5
1
0
2

113

122

198

Total

548
327
108

67
131

1400
155

2736

69
52

121

54
58

137
41
94

103
1526
2013

4870

Weight

19.9%
7.0%
4.0%
1.0%
0.5%

0.2%
32.7%

4.8%
0.5%
5.3%

0.6%
0.3%
2.4%
0.5%
0.3%
1.3%

56.6%
62.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.11 [0.73 , 1.67]
0.78 [0.36 , 1.70]
1.23 [0.50 , 2.99]
0.93 [0.13 , 6.42]

0.91 [0.06 , 14.40]
Not estimable

3.00 [0.12 , 73.08]
1.06 [0.76 , 1.46]

0.38 [0.12 , 1.18]
2.08 [0.19 , 22.23]

0.53 [0.20 , 1.40]

2.14 [0.25 , 18.66]
6.35 [0.34 , 120.45]

0.21 [0.02 , 1.77]
3.42 [0.37 , 31.41]
2.97 [0.12 , 71.96]

0.20 [0.01 , 4.04]
1.01 [0.78 , 1.29]
1.02 [0.80 , 1.29]

1.01 [0.83 , 1.21]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 2.4.   Comparison 2: Corticosteroids versus placebo or no treatment - single or multiple pregnancy,
Outcome 4: Respiratory distress syndrome - single or multiple pregnancy

Study or Subgroup

2.4.1 In babies born from singleton pregnancies
Liggins 1972b
Morrison 1978
Collaborative 1981
Nelson 1985
Morales 1989
Lopez 1989
Gamsu 1989
Lewis 1996
Silver 1996
Amorim 1999
Qublan 2001
Balci 2010
Mansouri 2010
Porto 2011
Attawattanakul 2015
Gyamfi-Bannerman 2016
Ontela 2018
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 36.44, df = 16 (P = 0.003); I² = 56%
Test for overall effect: Z = 6.61 (P < 0.00001)

2.4.2 In babies born from multiple pregnancies
Liggins 1972b (1)
Collaborative 1981
Gamsu 1989
Silver 1996
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.89, df = 3 (P = 0.83); I² = 0%
Test for overall effect: Z = 0.90 (P = 0.37)

2.4.3 Mixed population
Block 1977
Teramo 1980
Schutte 1980
Schmidt 1984
Garite 1992
Kari 1994
Dexiprom 1999
Fekih 2002
WHO 2020 (2)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 12.29, df = 8 (P = 0.14); I² = 35%
Test for overall effect: Z = 3.11 (P = 0.002)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 51.77, df = 29 (P = 0.006); I² = 44%
Test for overall effect: Z = 7.11 (P < 0.00001)
Test for subgroup differences: Chi² = 4.96, df = 2 (P = 0.08), I² = 59.7%

Corticosteroids
Events

43
6

31
10
23

9
7
7

24
23
14

2
8
2
9

79
13

310

10
15

0
19

44

15
3

11
23
21
34
32

3
116

258

612

Total

520
67

328
22
87
20

121
38
28

110
72
50

100
144

96
1427

155
3385

81
50
10
26

167

101
38
64
66
36
95

105
63

1544
2112

5664

Placebo or no treatment
Events

77
14
48
11
41
10
14
17
25
43
24

8
20

1
20
89
10

472

12
17

2
9

40

12
3

17
10
28
46
27
19

141

303

815

Total

548
59

327
22
78
20

114
39
30

108
67
50

100
131

98
1400

155
3346

69
52
23
12

156

54
42
58
31
41
94

103
68

1526
2017

5519

Weight

9.1%
1.8%
5.8%
1.3%
5.2%
1.2%
1.7%
2.0%
2.9%
5.2%
3.0%
1.0%
2.4%
0.1%
2.4%

10.9%
1.2%

57.3%

1.6%
2.0%
0.2%
1.5%
5.3%

1.9%
0.3%
2.2%
1.6%
3.2%
5.6%
3.3%
2.2%

17.1%
37.4%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.59 [0.41 , 0.84]
0.38 [0.15 , 0.92]
0.64 [0.42 , 0.98]
0.91 [0.49 , 1.69]
0.50 [0.33 , 0.76]
0.90 [0.47 , 1.73]
0.47 [0.20 , 1.12]
0.42 [0.20 , 0.90]
1.03 [0.83 , 1.28]
0.53 [0.34 , 0.81]
0.54 [0.31 , 0.96]
0.25 [0.06 , 1.12]
0.40 [0.18 , 0.87]

1.82 [0.17 , 19.83]
0.46 [0.22 , 0.96]
0.87 [0.65 , 1.17]
1.30 [0.59 , 2.88]
0.65 [0.57 , 0.74]

0.71 [0.33 , 1.54]
0.92 [0.52 , 1.63]
0.44 [0.02 , 8.35]
0.97 [0.65 , 1.46]
0.85 [0.61 , 1.20]

0.67 [0.34 , 1.32]
1.11 [0.24 , 5.15]
0.59 [0.30 , 1.15]
1.08 [0.59 , 1.98]
0.85 [0.60 , 1.21]
0.73 [0.52 , 1.03]
1.16 [0.75 , 1.79]
0.17 [0.05 , 0.55]
0.81 [0.64 , 1.03]
0.79 [0.68 , 0.92]

0.71 [0.65 , 0.78]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

Footnotes
(1) Two babies missing from control group, so that the overall analysis here will not match the primary analysis in the main comparison. This small amount of missing data does not alter the result or conclusion.
(2) Clinical signs of moderate/severe respiratory distress were measured
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Analysis 2.4.   (Continued)

(1) Two babies missing from control group, so that the overall analysis here will not match the primary analysis in the main comparison. This small amount of missing data does not alter the result or conclusion.
(2) Clinical signs of moderate/severe respiratory distress were measured

 
 

Analysis 2.5.   Comparison 2: Corticosteroids versus placebo or no treatment - single or
multiple pregnancy, Outcome 5: Intraventricular haemorrhage - single or multiple pregnancy

Study or Subgroup

2.5.1 In babies born from singleton pregnancies
Amorim 1999
Gyamfi-Bannerman 2016
Lewis 1996
Liggins 1972b (1)
Morales 1989 (2)
Qublan 2001
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.23, df = 5 (P = 0.39); I² = 4%
Test for overall effect: Z = 3.47 (P = 0.0005)

2.5.2 In babies born from multiple pregnancies
Liggins 1972b
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.00 (P = 0.32)

2.5.3 Mixed population
Fekih 2002
Gamsu 1989 (1)
Garite 1992
Kari 1994
Silver 1996 (3)
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 12.53, df = 5 (P = 0.03); I² = 60%
Test for overall effect: Z = 2.33 (P = 0.02)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 20.15, df = 12 (P = 0.06); I² = 40%
Test for overall effect: Z = 4.25 (P < 0.0001)
Test for subgroup differences: Chi² = 1.17, df = 2 (P = 0.56), I² = 0%

Corticosteroids
Events

6
2
0

14
13

2

37

2

2

5
2
1
8

25
6

47

86

Total

110
1427

38
520

87
72

2254

81
81

63
131

36
95
54

1544
1923

4258

Placebo or no treatment
Events

17
0
3

23
20

8

71

4

4

14
4
9

18
17

3

65

140

Total

108
1400

39
548

78
67

2240

69
69

68
137

41
94
42

1526
1908

4217

Weight

12.0%
0.4%
2.4%

15.6%
14.7%

5.8%
50.9%

3.0%
3.0%

9.4%
2.7%
5.9%

12.6%
13.4%

2.1%
46.1%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.35 [0.14 , 0.85]
4.91 [0.24 , 102.09]

0.15 [0.01 , 2.74]
0.64 [0.33 , 1.23]
0.58 [0.31 , 1.09]
0.23 [0.05 , 1.06]
0.51 [0.35 , 0.75]

0.43 [0.08 , 2.26]
0.43 [0.08 , 2.26]

0.39 [0.15 , 1.01]
0.52 [0.10 , 2.81]
0.13 [0.02 , 0.95]
0.44 [0.20 , 0.96]
1.14 [0.72 , 1.82]
1.98 [0.50 , 7.89]
0.67 [0.48 , 0.94]

0.58 [0.45 , 0.75]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control

Footnotes
(1) diagnosis at postmortem only
(2) 3 intervention group and 12 of control group were grade 3-4.
(3) 2 intervention and 6 placebo were grade 3-4.
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Comparison 3.   Corticosteroids versus placebo or no treatment - intact membranes versus ruptured membranes at
first dose

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Perinatal death - intact or ruptured
membranes

14 9804 Risk Ratio (M-H, Fixed,
95% CI)

0.85 [0.77, 0.93]

3.1.1 In babies born from pregnancies
with intact membranes at 1st dose

4 1332 Risk Ratio (M-H, Fixed,
95% CI)

0.88 [0.71, 1.10]

3.1.2 In babies born from pregnancies
with ruptured membranes at 1st dose

3 688 Risk Ratio (M-H, Fixed,
95% CI)

0.62 [0.47, 0.83]

3.1.3 Not reported or mixed population 8 7784 Risk Ratio (M-H, Fixed,
95% CI)

0.87 [0.78, 0.97]

3.2 Neonatal deaths - intact or ruptured
membranes

22 10580 Risk Ratio (M-H, Fixed,
95% CI)

0.78 [0.70, 0.87]

3.2.1 In babies born from pregnancies
with intact membranes at 1st dose

4 1332 Risk Ratio (M-H, Fixed,
95% CI)

0.79 [0.60, 1.05]

3.2.2 In babies born from pregnancies
with ruptured membranes at 1st dose

7 1014 Risk Ratio (M-H, Fixed,
95% CI)

0.62 [0.46, 0.84]

3.2.3 Not reported or mixed population 12 8234 Risk Ratio (M-H, Fixed,
95% CI)

0.81 [0.71, 0.91]

3.3 Fetal death - intact or ruptured mem-
branes

14 9804 Risk Ratio (M-H, Fixed,
95% CI)

1.01 [0.83, 1.22]

3.3.1 In babies born from pregnancies
with intact membranes at 1st dose

4 1332 Risk Ratio (M-H, Fixed,
95% CI)

1.09 [0.73, 1.64]

3.3.2 In babies born from pregnancies
with ruptured membranes at 1st dose

3 688 Risk Ratio (M-H, Fixed,
95% CI)

0.86 [0.46, 1.61]

3.3.3 Not reported or mixed population 8 7784 Risk Ratio (M-H, Fixed,
95% CI)

1.00 [0.80, 1.26]

3.4 RDS - intact or ruptured membranes 26 11079 Risk Ratio (M-H, Fixed,
95% CI)

0.71 [0.64, 0.78]

3.4.1 In babies born from pregnancies
with intact membranes at 1st dose

8 1924 Risk Ratio (M-H, Fixed,
95% CI)

0.60 [0.50, 0.71]

3.4.2 In babies born from pregnancies
with ruptured membranes at 1st dose

10 1202 Risk Ratio (M-H, Fixed,
95% CI)

0.72 [0.60, 0.87]

3.4.3 Not reported or mixed population 13 7953 Risk Ratio (M-H, Fixed,
95% CI)

0.76 [0.67, 0.88]

3.5 IVH - intact or ruptured membranes 12 8446 Risk Ratio (M-H, Fixed,
95% CI)

0.58 [0.45, 0.75]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.5.1 In babies born from pregnancies
with intact membranes at 1st dose

4 1332 Risk Ratio (M-H, Fixed,
95% CI)

0.43 [0.28, 0.66]

3.5.2 In babies born from pregnancies
with ruptured membranes at 1st dose

4 722 Risk Ratio (M-H, Fixed,
95% CI)

0.47 [0.28, 0.79]

3.5.3 Not reported or mixed population 5 6392 Risk Ratio (M-H, Fixed,
95% CI)

0.94 [0.64, 1.38]

3.6 Birthweight - intact or ruptured mem-
branes

19 9522 Mean Difference (IV, Fixed,
95% CI)

-14.86 [-34.59,
4.87]

3.6.1 In babies born from pregnancies
with intact membranes at 1st dose

4 1301 Mean Difference (IV, Fixed,
95% CI)

-30.27 [-100.43,
39.89]

3.6.2 In babies born from pregnancies
with ruptured membranes at 1st dose

5 835 Mean Difference (IV, Fixed,
95% CI)

-49.72 [-113.91,
14.46]

3.6.3 Not reported or mixed population 11 7386 Mean Difference (IV, Fixed,
95% CI)

-9.40 [-31.10,
12.30]

3.7 Chorioamnionitis - intact or ruptured
membranes

15 8345 Risk Ratio (M-H, Fixed,
95% CI)

0.87 [0.70, 1.09]

3.7.1 In women with intact membranes at
1st dose

4 1243 Risk Ratio (M-H, Fixed,
95% CI)

0.83 [0.50, 1.40]

3.7.2 In women with ruptured mem-
branes at 1st dose

7 1129 Risk Ratio (M-H, Fixed,
95% CI)

1.03 [0.72, 1.48]

3.7.3 Not reported or mixed population 5 5973 Risk Ratio (M-H, Fixed,
95% CI)

0.77 [0.54, 1.09]

3.8 Endometritis - intact or ruptured
membranes

10 6764 Risk Ratio (M-H, Fixed,
95% CI)

1.14 [0.82, 1.58]

3.8.1 In women with intact membranes at
1st dose

2 289 Risk Ratio (M-H, Fixed,
95% CI)

1.10 [0.61, 2.00]

3.8.2 In women with ruptured mem-
branes at 1st dose

4 477 Risk Ratio (M-H, Fixed,
95% CI)

1.11 [0.55, 2.25]

3.8.3 Not reported or mixed population 5 5998 Risk Ratio (M-H, Fixed,
95% CI)

1.17 [0.73, 1.87]
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Analysis 3.1.   Comparison 3: Corticosteroids versus placebo or no treatment - intact membranes
versus ruptured membranes at first dose, Outcome 1: Perinatal death - intact or ruptured membranes

Study or Subgroup

3.1.1 In babies born from pregnancies with intact membranes at 1st dose
Amorim 1999
Garite 1992
Kari 1994
Liggins 1972b (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 2.70, df = 3 (P = 0.44); I² = 0%
Test for overall effect: Z = 1.11 (P = 0.27)

3.1.2 In babies born from pregnancies with ruptured membranes at 1st dose
Dexiprom 1999
Liggins 1972b (1)
Qublan 2001
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 4.38, df = 2 (P = 0.11); I² = 54%
Test for overall effect: Z = 3.25 (P = 0.001)

3.1.3 Not reported or mixed population
Block 1977
Collaborative 1981
Gamsu 1989
Gyamfi-Bannerman 2016
Ontela 2018
Porto 2011
Schutte 1980
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.64, df = 7 (P = 0.58); I² = 0%
Test for overall effect: Z = 2.47 (P = 0.01)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 18.22, df = 14 (P = 0.20); I² = 23%
Test for overall effect: Z = 3.59 (P = 0.0003)
Test for subgroup differences: Chi² = 4.95, df = 2 (P = 0.08), I² = 59.6%

Corticosteroids
Events

24
12

8
75

119

4
30
21

55

11
47
15

2
1
1
6

393

476

650

Total

110
36
95

418
659

105
168

72
345

101
378
131

1427
155
144

64
1544
3944

4948

Placebo or no treatment
Events

36
12

7
83

138

10
36
41

87

6
47
22

0
0
3

12
444

534

759

Total

108
41
94

430
673

103
173

67
343

54
379
137

1400
155
131

58
1526
3840

4856

Weight

4.8%
1.5%
0.9%

10.7%
17.9%

1.3%
4.6%
5.6%

11.5%

1.0%
6.1%
2.8%
0.1%
0.1%
0.4%
1.6%

58.5%
70.6%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.65 [0.42 , 1.02]
1.14 [0.59 , 2.21]
1.13 [0.43 , 2.99]
0.93 [0.70 , 1.23]
0.88 [0.71 , 1.10]

0.39 [0.13 , 1.21]
0.86 [0.56 , 1.33]
0.48 [0.32 , 0.72]
0.62 [0.47 , 0.83]

0.98 [0.38 , 2.50]
1.00 [0.69 , 1.46]
0.71 [0.39 , 1.31]

4.91 [0.24 , 102.09]
3.00 [0.12 , 73.08]

0.30 [0.03 , 2.88]
0.45 [0.18 , 1.13]
0.87 [0.78 , 0.98]
0.87 [0.78 , 0.97]

0.85 [0.77 , 0.93]

Risk Ratio
M-H, Fixed, 95% CI

0.2 0.5 1 2 5
Favours corticosteroids Favours control

Footnotes
(1) Ruptured membrane status was missing for 29 women
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Analysis 3.2.   Comparison 3: Corticosteroids versus placebo or no treatment - intact membranes
versus ruptured membranes at first dose, Outcome 2: Neonatal deaths - intact or ruptured membranes

Study or Subgroup

3.2.1 In babies born from pregnancies with intact membranes at 1st dose
Liggins 1972b (1)
Garite 1992
Kari 1994
Amorim 1999
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 3.41, df = 3 (P = 0.33); I² = 12%
Test for overall effect: Z = 1.64 (P = 0.10)

3.2.2 In babies born from pregnancies with ruptured membranes at 1st dose
Liggins 1972b (1)
Nelson 1985
Morales 1989
Lopez 1989
Lewis 1996
Dexiprom 1999
Qublan 2001
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 4.16, df = 6 (P = 0.66); I² = 0%
Test for overall effect: Z = 3.11 (P = 0.002)

3.2.3 Not reported or mixed population
Block 1977
Morrison 1978
Schutte 1980
Collaborative 1981
Schmidt 1984
Gamsu 1989
Silver 1996
Fekih 2002
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 12.19, df = 10 (P = 0.27); I² = 18%
Test for overall effect: Z = 3.35 (P = 0.0008)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 22.89, df = 21 (P = 0.35); I² = 8%
Test for overall effect: Z = 4.57 (P < 0.00001)
Test for subgroup differences: Chi² = 2.50, df = 2 (P = 0.29), I² = 19.9%

Corticosteroids
Events

44
9
7

14

74

16
1
7
6
1
4

19

54

7
3
3

34
11
14

7
9
0
2
0

278

368

496

Total

418
36
95

110
659

168
22
87
20
38

105
72

512

101
67
64

378
66

131
54
63

144
1427

155
1544
4194

5365

Placebo or no treatment
Events

50
11
7

28

96

21
1
8
6
1
8

39

84

5
7

12
32

5
17

8
21

2
0
0

331

440

620

Total

430
41
94

108
673

173
22
78
20
39

103
67

502

54
59
58

379
31

137
42
68

131
1400

155
1526
4040

5215

Weight

7.9%
1.6%
1.1%
4.5%

15.1%

3.3%
0.2%
1.3%
1.0%
0.2%
1.3%
6.4%

13.6%

1.0%
1.2%
2.0%
5.1%
1.1%
2.6%
1.4%
3.2%
0.4%
0.1%

53.0%
71.2%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.91 [0.62 , 1.33]
0.93 [0.44 , 1.99]
0.99 [0.36 , 2.71]
0.49 [0.27 , 0.88]
0.79 [0.60 , 1.05]

0.78 [0.42 , 1.45]
1.00 [0.07 , 15.00]

0.78 [0.30 , 2.06]
1.00 [0.39 , 2.58]

1.03 [0.07 , 15.82]
0.49 [0.15 , 1.58]
0.45 [0.29 , 0.70]
0.62 [0.46 , 0.84]

0.75 [0.25 , 2.25]
0.38 [0.10 , 1.39]
0.23 [0.07 , 0.76]
1.07 [0.67 , 1.69]
1.03 [0.39 , 2.72]
0.86 [0.44 , 1.68]
0.68 [0.27 , 1.73]
0.46 [0.23 , 0.93]
0.18 [0.01 , 3.76]

4.91 [0.24 , 102.09]
Not estimable

0.83 [0.72 , 0.96]
0.81 [0.71 , 0.91]

0.78 [0.70 , 0.87]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Ruptured membrane status was missing for 29 women
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Analysis 3.3.   Comparison 3: Corticosteroids versus placebo or no treatment - intact membranes
versus ruptured membranes at first dose, Outcome 3: Fetal death - intact or ruptured membranes

Study or Subgroup

3.3.1 In babies born from pregnancies with intact membranes at 1st dose
Amorim 1999
Garite 1992
Kari 1994
Liggins 1972b (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.72, df = 3 (P = 0.63); I² = 0%
Test for overall effect: Z = 0.44 (P = 0.66)

3.3.2 In babies born from pregnancies with ruptured membranes at 1st dose
Dexiprom 1999
Liggins 1972b (1)
Qublan 2001
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.02, df = 2 (P = 0.60); I² = 0%
Test for overall effect: Z = 0.47 (P = 0.63)

3.3.3 Not reported or mixed population
Block 1977
Collaborative 1981
Gamsu 1989
Gyamfi-Bannerman 2016
Ontela 2018
Porto 2011
Schutte 1980
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 4.66, df = 6 (P = 0.59); I² = 0%
Test for overall effect: Z = 0.00 (P = 1.00)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 7.64, df = 13 (P = 0.87); I² = 0%
Test for overall effect: Z = 0.07 (P = 0.95)
Test for subgroup differences: Chi² = 0.42, df = 2 (P = 0.81), I² = 0%

Corticosteroids
Events

10
3
1

31

45

0
14

2

16

4
13

1
0
1
1
3

115

138

199

Total

110
36
95

418
659

105
168

72
345

101
378
131

1427
155
144

64
1544
3944

4948

Placebo or no treatment
Events

8
1
0

33

42

2
15

2

19

1
15

5
0
0
1
0

113

135

196

Total

108
41
94

430
673

103
173

67
343

54
379
137

1400
155
131

58
1526
3840

4856

Weight

4.1%
0.5%
0.3%

16.4%
21.2%

1.3%
7.5%
1.0%
9.8%

0.7%
7.6%
2.5%

0.3%
0.5%
0.3%

57.3%
69.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.23 [0.50 , 2.99]
3.42 [0.37 , 31.41]
2.97 [0.12 , 71.96]

0.97 [0.60 , 1.55]
1.09 [0.73 , 1.64]

0.20 [0.01 , 4.04]
0.96 [0.48 , 1.93]
0.93 [0.13 , 6.42]
0.86 [0.46 , 1.61]

2.14 [0.25 , 18.66]
0.87 [0.42 , 1.80]
0.21 [0.02 , 1.77]

Not estimable
3.00 [0.12 , 73.08]
0.91 [0.06 , 14.40]

6.35 [0.34 , 120.45]
1.01 [0.78 , 1.29]
1.00 [0.80 , 1.26]

1.01 [0.83 , 1.22]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Ruptured membrane status was missing for 29 women
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Analysis 3.4.   Comparison 3: Corticosteroids versus placebo or no treatment - intact membranes versus ruptured
membranes at first dose, Outcome 4: RDS - intact or ruptured membranes

Study or Subgroup

3.4.1 In babies born from pregnancies with intact membranes at 1st dose
Liggins 1972b (1)
Block 1977 (2)
Collaborative 1981 (3)
Schmidt 1984 (4)
Garite 1992
Kari 1994
Amorim 1999
Attawattanakul 2015
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 9.45, df = 7 (P = 0.22); I² = 26%
Test for overall effect: Z = 5.78 (P < 0.00001)

3.4.2 In babies born from pregnancies with ruptured membranes at 1st dose
Liggins 1972b (1)
Block 1977 (2)
Schutte 1980 (5)
Schmidt 1984 (4)
Nelson 1985
Morales 1989
Lopez 1989
Lewis 1996
Dexiprom 1999
Qublan 2001
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 12.31, df = 9 (P = 0.20); I² = 27%
Test for overall effect: Z = 3.39 (P = 0.0007)

3.4.3 Not reported or mixed population
Morrison 1978
Schutte 1980 (5)
Teramo 1980
Collaborative 1981 (3)
Gamsu 1989
Silver 1996
Fekih 2002
Balci 2010
Mansouri 2010
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020 (6)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 25.96, df = 12 (P = 0.01); I² = 54%
Test for overall effect: Z = 3.89 (P = 0.0001)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 54.01, df = 30 (P = 0.005); I² = 44%
Test for overall effect: Z = 7.31 (P < 0.00001)
Test for subgroup differences: Chi² = 4.95, df = 2 (P = 0.08), I² = 59.6%

Corticosteroids
Events

34
5

13
6

21
34
23

9

145

17
7
9

16
10
23

9
7

32
14

144

6
2
3

33
7

43
3
2
8
2

79
13

116

317

606

Total

418
39

147
20
36
95

110
96

961

168
43
30
45
22
87
20
38

105
72

630

67
31
38

212
131

54
63
50

100
144

1427
155

1544
4016

5607

Placebo or no treatment
Events

65
7

29
4

28
46
43
20

242

24
5

11
6

11
41
10
17
27
24

176

14
6
3

36
16
34
19

8
20

1
89
10

141

397

815

Total

430
18

160
14
41
94

108
98

963

173
26
27
17
22
78
20
39

103
67

572

59
31
42

196
137

42
68
50

100
131

1400
155

1526
3937

5472

Weight

7.7%
1.2%
3.3%
0.6%
3.2%
5.6%
5.2%
2.4%

29.2%

2.9%
0.8%
1.4%
1.1%
1.3%
5.2%
1.2%
2.0%
3.3%
3.0%

22.1%

1.8%
0.7%
0.3%
4.5%
1.9%
4.6%
2.2%
1.0%
2.4%
0.1%

10.8%
1.2%

17.1%
48.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.54 [0.36 , 0.80]
0.33 [0.12 , 0.90]
0.49 [0.26 , 0.90]
1.05 [0.36 , 3.05]
0.85 [0.60 , 1.21]
0.73 [0.52 , 1.03]
0.53 [0.34 , 0.81]
0.46 [0.22 , 0.96]
0.60 [0.50 , 0.71]

0.73 [0.41 , 1.31]
0.85 [0.30 , 2.39]
0.74 [0.36 , 1.50]
1.01 [0.47 , 2.14]
0.91 [0.49 , 1.69]
0.50 [0.33 , 0.76]
0.90 [0.47 , 1.73]
0.42 [0.20 , 0.90]
1.16 [0.75 , 1.79]
0.54 [0.31 , 0.96]
0.72 [0.60 , 0.87]

0.38 [0.15 , 0.92]
0.33 [0.07 , 1.53]
1.11 [0.24 , 5.15]
0.85 [0.55 , 1.30]
0.46 [0.19 , 1.08]
0.98 [0.81 , 1.20]
0.17 [0.05 , 0.55]
0.25 [0.06 , 1.12]
0.40 [0.18 , 0.87]

1.82 [0.17 , 19.83]
0.87 [0.65 , 1.17]
1.30 [0.59 , 2.88]
0.81 [0.64 , 1.03]
0.76 [0.67 , 0.88]

0.71 [0.64 , 0.78]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Ruptured membrane status was missing for 29 mothers; 2 corticosteroid infants had RDS
(2) Ruptured membrane status was missing for 29 mothers; 3 corticosteroid infants had RDS
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Analysis 3.4.   (Continued)

Footnotes
(1) Ruptured membrane status was missing for 29 mothers; 2 corticosteroid infants had RDS
(2) Ruptured membrane status was missing for 29 mothers; 3 corticosteroid infants had RDS
(3) Ruptured membrane status was missing for 39 mothers
(4) Ruptured membrane status was missing for 4 mothers; 1 corticosteroid infant had RDS
(5) Ruptured membrane status missing for 3 mothers
(6) Clinical signs of moderate/severe respiratory distress were measured

 
 

Analysis 3.5.   Comparison 3: Corticosteroids versus placebo or no treatment - intact membranes
versus ruptured membranes at first dose, Outcome 5: IVH - intact or ruptured membranes

Study or Subgroup

3.5.1 In babies born from pregnancies with intact membranes at 1st dose
Amorim 1999
Garite 1992
Kari 1994
Liggins 1972b (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 2.66, df = 3 (P = 0.45); I² = 0%
Test for overall effect: Z = 3.83 (P = 0.0001)

3.5.2 In babies born from pregnancies with ruptured membranes at 1st dose
Lewis 1996
Liggins 1972b (1)
Morales 1989
Qublan 2001
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 2.01, df = 3 (P = 0.57); I² = 0%
Test for overall effect: Z = 2.87 (P = 0.004)

3.5.3 Not reported or mixed population
Fekih 2002
Gamsu 1989 (2)
Gyamfi-Bannerman 2016 (3)
Silver 1996
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 6.70, df = 4 (P = 0.15); I² = 40%
Test for overall effect: Z = 0.32 (P = 0.75)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 19.95, df = 12 (P = 0.07); I² = 40%
Test for overall effect: Z = 4.24 (P < 0.0001)
Test for subgroup differences: Chi² = 8.29, df = 2 (P = 0.02), I² = 75.9%

Corticosteroids
Events

6
1
8

12

27

0
4

13
2

19

5
2
2

25
6

40

86

Total

110
36
95

418
659

38
168

87
72

365

63
131

1427
54

1544
3219

4243

Placebo or no treatment
Events

17
9

18
20

64

3
7

20
8

38

14
4
0

17
3

38

140

Total

108
41
94

430
673

39
173

78
67

357

68
137

1400
42

1526
3173

4203

Weight

12.0%
5.9%

12.6%
13.8%
44.3%

2.4%
4.8%

14.7%
5.8%

27.8%

9.4%
2.7%
0.4%

13.4%
2.1%

28.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.35 [0.14 , 0.85]
0.13 [0.02 , 0.95]
0.44 [0.20 , 0.96]
0.62 [0.31 , 1.25]
0.43 [0.28 , 0.66]

0.15 [0.01 , 2.74]
0.59 [0.18 , 1.97]
0.58 [0.31 , 1.09]
0.23 [0.05 , 1.06]
0.47 [0.28 , 0.79]

0.39 [0.15 , 1.01]
0.52 [0.10 , 2.81]

4.91 [0.24 , 102.09]
1.14 [0.72 , 1.82]
1.98 [0.50 , 7.89]
0.94 [0.64 , 1.38]

0.58 [0.45 , 0.75]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Diagnosis at postmortem only; Ruptured membrane status was missing for 29 mothers
(2) Diagnosis at postmortem only
(3) Grade 3-4 IVH reported
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Analysis 3.6.   Comparison 3: Corticosteroids versus placebo or no treatment - intact membranes
versus ruptured membranes at first dose, Outcome 6: Birthweight - intact or ruptured membranes

Study or Subgroup

3.6.1 In babies born from pregnancies with intact membranes at 1st dose
Attawattanakul 2015
Garite 1992
Kari 1994
Liggins 1972b (1)
Subtotal (95% CI)
Heterogeneity: Chi² = 3.36, df = 3 (P = 0.34); I² = 11%
Test for overall effect: Z = 0.85 (P = 0.40)

3.6.2 In babies born from pregnancies with ruptured membranes at 1st dose
Dexiprom 1999
Lewis 1996
Liggins 1972b (1)
Morales 1989
Nelson 1985
Subtotal (95% CI)
Heterogeneity: Chi² = 2.66, df = 4 (P = 0.62); I² = 0%
Test for overall effect: Z = 1.52 (P = 0.13)

3.6.3 Not reported or mixed population
Balci 2010
Gamsu 1989
Gyamfi-Bannerman 2016
Mansouri 2010
Morrison 1978 (2)
Ontela 2018 (2)
Porto 2011
Schmidt 1984 (3)
Schmidt 1984 (4)
Schmidt 1984 (5)
Schutte 1980
Silver 1996
WHO 2020
Subtotal (95% CI)
Heterogeneity: Chi² = 11.92, df = 12 (P = 0.45); I² = 0%
Test for overall effect: Z = 0.85 (P = 0.40)

Total (95% CI)
Heterogeneity: Chi² = 19.49, df = 21 (P = 0.55); I² = 0%
Test for overall effect: Z = 1.48 (P = 0.14)
Test for subgroup differences: Chi² = 1.56, df = 2 (P = 0.46), I² = 0%

Corticosteroids
Mean

2557.2
1242
1654

2282.61

1795
1611

1897.86
1359
1594

2389
2203
2637
2500
1462
2400
2640
1333
1515
1621
1788

917
1819

SD

367.6
678
831

844.04

437
538

641.36
361

456.4

133
757
480
300
831
831
445
488
383
458
690
238
623

Total

96
33
94

418
641

105
38

168
87
22

420

50
130

1427
100

67
154
143

15
17
34
61
54

1495
3747

4808

Placebo or no treatment
Mean

2558.1
1071
1783

2359.86

1791
1734

2004.22
1379

1752.5

2386
2133
2654
2600
1501
2360
2627
1636
1636
1636
1670

941
1805

SD

340
597
837

885.65

542
570

623.43
293

415.4

137
753
484
300
837
837
452
404
404
404
448
219
624

Total

98
38
94

430
660

103
39

173
78
22

415

50
132

1400
100

59
155
130

10
10
11
58
42

1482
3639

4714

Weight

3.9%
0.4%
0.7%
2.9%
7.9%

2.2%
0.6%
2.2%
3.9%
0.6%
9.4%

13.9%
1.2%

30.8%
5.6%
0.5%
1.1%
3.4%
0.3%
0.4%
0.5%
0.9%
4.6%

19.4%
82.6%

100.0%

Mean Difference
IV, Fixed, 95% CI

-0.90 [-100.59 , 98.79]
171.00 [-128.23 , 470.23]

-129.00 [-367.43 , 109.43]
-77.25 [-193.67 , 39.17]
-30.27 [-100.43 , 39.89]

4.00 [-129.95 , 137.95]
-123.00 [-370.51 , 124.51]

-106.36 [-240.66 , 27.94]
-20.00 [-119.91 , 79.91]

-158.50 [-416.38 , 99.38]
-49.72 [-113.91 , 14.46]

3.00 [-49.92 , 55.92]
70.00 [-112.85 , 252.85]

-17.00 [-52.54 , 18.54]
-100.00 [-183.15 , -16.85]
-39.00 [-330.90 , 252.90]
40.00 [-145.98 , 225.98]

13.00 [-93.57 , 119.57]
-303.00 [-654.69 , 48.69]

-121.00 [-430.59 , 188.59]
-15.00 [-299.08 , 269.08]
118.00 [-90.03 , 326.03]
-24.00 [-115.74 , 67.74]

14.00 [-30.80 , 58.80]
-9.40 [-31.10 , 12.30]

-14.86 [-34.59 , 4.87]

Mean Difference
IV, Fixed, 95% CI

-200 -100 0 100 200
Corticosteroids lighter Control lighter

Footnotes
(1) Ruptured membrane status was missing for 29 women
(2) SD not reported: used largest SD from other trials in analysis 1.8
(3) Intervention group received hydrocortisone
(4) Intervention group received methylprednisolone
(5) Intervention group received betamethasone
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Analysis 3.7.   Comparison 3: Corticosteroids versus placebo or no treatment - intact membranes versus
ruptured membranes at first dose, Outcome 7: Chorioamnionitis - intact or ruptured membranes

Study or Subgroup

3.7.1 In women with intact membranes at 1st dose
Liggins 1972b (1)
Garite 1992
Kari 1994
Amorim 1999
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.83, df = 3 (P = 0.12); I² = 49%
Test for overall effect: Z = 0.69 (P = 0.49)

3.7.2 In women with ruptured membranes at 1st dose
Liggins 1972b (1)
Lopez 1989
Morales 1989
Lewis 1996
Dexiprom 1999
Qublan 2001
Attawattanakul 2015
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.75, df = 5 (P = 0.33); I² = 13%
Test for overall effect: Z = 0.17 (P = 0.86)

3.7.3 Not reported or mixed population
Schutte 1980
Silver 1996
Fekih 2002
Gyamfi-Bannerman 2016
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 3.36, df = 4 (P = 0.50); I² = 0%
Test for overall effect: Z = 1.48 (P = 0.14)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 15.96, df = 14 (P = 0.32); I² = 12%
Test for overall effect: Z = 1.19 (P = 0.24)
Test for subgroup differences: Chi² = 1.36, df = 2 (P = 0.51), I² = 0%

Corticosteroids
Events

8
1

13
2

24

20
0
9
6

11
6
0

52

1
13

1
20
17

52

128

Total

391
33
77

110
611

150
20
87
38

102
72
96

565

50
39
59

1427
1429
3004

4180

Placebo or no treatment
Events

19
2
8
1

30

16
1

16
6
8
3
0

50

4
12

0
32
18

66

146

Total

406
38
80

108
632

160
20
78
39

102
67
98

564

51
36
59

1400
1423
2969

4165

Weight

12.6%
1.3%
5.3%
0.7%

19.9%

10.5%
1.0%

11.4%
4.0%
5.4%
2.1%

34.5%

2.7%
8.5%
0.3%

21.9%
12.2%
45.6%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.44 [0.19 , 0.99]
0.58 [0.05 , 6.07]
1.69 [0.74 , 3.85]

1.96 [0.18 , 21.34]
0.83 [0.50 , 1.40]

1.33 [0.72 , 2.47]
0.33 [0.01 , 7.72]
0.50 [0.24 , 1.08]
1.03 [0.36 , 2.90]
1.38 [0.58 , 3.28]
1.86 [0.48 , 7.15]

Not estimable
1.03 [0.72 , 1.48]

0.26 [0.03 , 2.20]
1.00 [0.53 , 1.90]

3.00 [0.12 , 72.18]
0.61 [0.35 , 1.07]
0.94 [0.49 , 1.82]
0.77 [0.54 , 1.09]

0.87 [0.70 , 1.09]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Ruptured membrane status was missing for 29 women; 2 placebo women had chorioamnionitis
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Analysis 3.8.   Comparison 3: Corticosteroids versus placebo or no treatment - intact membranes
versus ruptured membranes at first dose, Outcome 8: Endometritis - intact or ruptured membranes

Study or Subgroup

3.8.1 In women with intact membranes at 1st dose
Amorim 1999
Garite 1992
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 3.61, df = 1 (P = 0.06); I² = 72%
Test for overall effect: Z = 0.33 (P = 0.74)

3.8.2 In women with ruptured membranes at 1st dose
Dexiprom 1999
Lewis 1996
Qublan 2001
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.09, df = 3 (P = 0.17); I² = 41%
Test for overall effect: Z = 0.30 (P = 0.77)

3.8.3 Not reported or mixed population
Gyamfi-Bannerman 2016
Mansouri 2010
Schutte 1980
Silver 1996
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 2.56, df = 3 (P = 0.46); I² = 0%
Test for overall effect: Z = 0.64 (P = 0.52)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 11.31, df = 9 (P = 0.26); I² = 20%
Test for overall effect: Z = 0.76 (P = 0.44)
Test for subgroup differences: Chi² = 0.02, df = 2 (P = 0.99), I² = 0%

Corticosteroids
Events

9
10

19

4
2
9
1

16

16
4
0

11
5

36

71

Total

110
33

143

102
38
72
30

242

1427
100

20
39

1429
3015

3400

Placebo or no treatment
Events

13
5

18

7
4
2
1

14

16
6
0
5
3

30

62

Total

108
38

146

102
39
67
27

235

1400
100

24
36

1423
2983

3364

Weight

21.1%
7.5%

28.6%

11.3%
6.3%
3.3%
1.7%

22.6%

26.0%
9.6%

8.4%
4.8%

48.8%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.68 [0.30 , 1.52]
2.30 [0.88 , 6.06]
1.10 [0.61 , 2.00]

0.57 [0.17 , 1.89]
0.51 [0.10 , 2.64]

4.19 [0.94 , 18.68]
0.90 [0.06 , 13.70]

1.11 [0.55 , 2.25]

0.98 [0.49 , 1.95]
0.67 [0.19 , 2.29]

Not estimable
2.03 [0.78 , 5.28]
1.66 [0.40 , 6.93]
1.17 [0.73 , 1.87]

1.14 [0.82 , 1.58]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

 
 

Comparison 4.   Corticosteroids versus placebo or no treatment - hypertension syndrome versus all other trials

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Perinatal deaths - hypertension syn-
drome vs other trials

14 9833 Risk Ratio (M-H, Fixed,
95% CI)

0.85 [0.77, 0.93]

4.1.1 Hypertension syndrome 2 313 Risk Ratio (M-H, Fixed,
95% CI)

0.83 [0.57, 1.20]

4.1.2 No hypertension syndrome or hy-
pertension syndromes excluded

1 1123 Risk Ratio (M-H, Fixed,
95% CI)

0.86 [0.67, 1.10]

4.1.3 Hypertension not reported sepa-
rately

12 8397 Risk Ratio (M-H, Fixed,
95% CI)

0.85 [0.76, 0.94]

4.2 Neonatal deaths - hypertension syn-
drome vs other trials

22 10609 Risk Ratio (M-H, Fixed,
95% CI)

0.78 [0.70, 0.87]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.2.1 Hypertension syndrome 2 313 Risk Ratio (M-H, Fixed,
95% CI)

0.48 [0.28, 0.83]

4.2.2 No hypertension syndrome or hy-
pertension syndromes excluded

1 1123 Risk Ratio (M-H, Fixed,
95% CI)

0.90 [0.65, 1.25]

4.2.3 Hypertension not reported sepa-
rately

20 9173 Risk Ratio (M-H, Fixed,
95% CI)

0.78 [0.70, 0.88]

4.3 Fetal deaths - hypertension syndrome
vs other trials

14 9833 Risk Ratio (M-H, Fixed,
95% CI)

1.01 [0.83, 1.22]

4.3.1 Women with hypertension syn-
drome

3 331 Risk Ratio (M-H, Fixed,
95% CI)

1.73 [0.91, 3.28]

4.3.2 No hypertension syndrome or hy-
pertension syndromes excluded

2 1373 Risk Ratio (M-H, Fixed,
95% CI)

0.74 [0.49, 1.12]

4.3.3 Hypertension not reported sepa-
rately

11 8129 Risk Ratio (M-H, Fixed,
95% CI)

1.04 [0.83, 1.30]

4.4 Respiratory distress syndrome - hy-
pertension syndrome vs other trials

26 11183 Risk Ratio (M-H, Fixed,
95% CI)

0.71 [0.65, 0.78]

4.4.1 Hypertension syndrome 5 418 Risk Ratio (M-H, Fixed,
95% CI)

0.48 [0.34, 0.69]

4.4.2 No hypertension syndrome or hy-
pertension syndromes excluded

7 2511 Risk Ratio (M-H, Fixed,
95% CI)

0.60 [0.48, 0.74]

4.4.3 Hypertension not reported sepa-
rately

19 8254 Risk Ratio (M-H, Fixed,
95% CI)

0.78 [0.70, 0.87]
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Analysis 4.1.   Comparison 4: Corticosteroids versus placebo or no treatment - hypertension
syndrome versus all other trials, Outcome 1: Perinatal deaths - hypertension syndrome vs other trials

Study or Subgroup

4.1.1 Hypertension syndrome
Liggins 1972b
Amorim 1999
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 3.76, df = 1 (P = 0.05); I² = 73%
Test for overall effect: Z = 0.99 (P = 0.32)

4.1.2 No hypertension syndrome or hypertension syndromes excluded
Liggins 1972b
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.20 (P = 0.23)

4.1.3 Hypertension not reported separately
Block 1977
Schutte 1980
Collaborative 1981
Gamsu 1989
Garite 1992
Kari 1994
Dexiprom 1999
Qublan 2001
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 16.50, df = 11 (P = 0.12); I² = 33%
Test for overall effect: Z = 3.24 (P = 0.001)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 20.29, df = 14 (P = 0.12); I² = 31%
Test for overall effect: Z = 3.58 (P = 0.0003)
Test for subgroup differences: Chi² = 0.02, df = 2 (P = 0.99), I² = 0%

Corticosteroids
Events

14
24

38

94

94

11
6

47
15
12

8
4

21
1
2
1

393

521

653

Total

46
110
156

555
555

101
64

378
131

36
95

105
72

144
1427

155
1544
4252

4963

Placebo or no treatment
Events

10
36

46

112

112

6
12
47
22
12

7
10
41

3
0
0

444

604

762

Total

49
108
157

568
568

54
58

379
137

41
94

103
67

131
1400

155
1526
4145

4870

Weight

1.3%
4.7%
6.0%

14.4%
14.4%

1.0%
1.6%
6.1%
2.8%
1.5%
0.9%
1.3%
5.5%
0.4%
0.1%
0.1%

58.2%
79.6%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.49 [0.74 , 3.02]
0.65 [0.42 , 1.02]
0.83 [0.57 , 1.20]

0.86 [0.67 , 1.10]
0.86 [0.67 , 1.10]

0.98 [0.38 , 2.50]
0.45 [0.18 , 1.13]
1.00 [0.69 , 1.46]
0.71 [0.39 , 1.31]
1.14 [0.59 , 2.21]
1.13 [0.43 , 2.99]
0.39 [0.13 , 1.21]
0.48 [0.32 , 0.72]
0.30 [0.03 , 2.88]

4.91 [0.24 , 102.09]
3.00 [0.12 , 73.08]

0.87 [0.78 , 0.98]
0.85 [0.76 , 0.94]

0.85 [0.77 , 0.93]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control
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Analysis 4.2.   Comparison 4: Corticosteroids versus placebo or no treatment - hypertension
syndrome versus all other trials, Outcome 2: Neonatal deaths - hypertension syndrome vs other trials

Study or Subgroup

4.2.1 Hypertension syndrome
Liggins 1972b
Amorim 1999
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.03, df = 1 (P = 0.87); I² = 0%
Test for overall effect: Z = 2.61 (P = 0.009)

4.2.2 No hypertension syndrome or hypertension syndromes excluded
Liggins 1972b
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.62 (P = 0.54)

4.2.3 Hypertension not reported separately
Block 1977
Morrison 1978
Schutte 1980
Collaborative 1981
Schmidt 1984
Nelson 1985
Morales 1989
Lopez 1989
Gamsu 1989
Garite 1992
Kari 1994
Silver 1996
Lewis 1996
Dexiprom 1999
Qublan 2001
Fekih 2002
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 19.89, df = 18 (P = 0.34); I² = 10%
Test for overall effect: Z = 4.15 (P < 0.0001)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 23.60, df = 21 (P = 0.31); I² = 11%
Test for overall effect: Z = 4.57 (P < 0.00001)
Test for subgroup differences: Chi² = 3.71, df = 2 (P = 0.16), I² = 46.1%

Corticosteroids
Events

2
14

16

59

59

7
3
3

34
11
1
7
6

14
9
7
7
1
4

19
9
0
2
0

278

422

497

Total

46
110
156

555
555

101
67
64

378
66
22
87
20

131
36
95
54
38

105
72
63

144
1427

155
1544
4669

5380

Placebo or no treatment
Events

5
28

33

67

67

5
7

12
32

5
1
8
6

17
11
7
8
1
8

39
21

2
0
0

331

521

621

Total

49
108
157

568
568

54
59
58

379
31
22
78
20

137
41
94
42
39

103
67
68

131
1400

155
1526
4504

5229

Weight

0.8%
4.5%
5.3%

10.5%
10.5%

1.0%
1.2%
2.0%
5.1%
1.1%
0.2%
1.3%
1.0%
2.6%
1.6%
1.1%
1.4%
0.2%
1.3%
6.4%
3.2%
0.4%
0.1%

53.0%
84.2%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.43 [0.09 , 2.09]
0.49 [0.27 , 0.88]
0.48 [0.28 , 0.83]

0.90 [0.65 , 1.25]
0.90 [0.65 , 1.25]

0.75 [0.25 , 2.25]
0.38 [0.10 , 1.39]
0.23 [0.07 , 0.76]
1.07 [0.67 , 1.69]
1.03 [0.39 , 2.72]

1.00 [0.07 , 15.00]
0.78 [0.30 , 2.06]
1.00 [0.39 , 2.58]
0.86 [0.44 , 1.68]
0.93 [0.44 , 1.99]
0.99 [0.36 , 2.71]
0.68 [0.27 , 1.73]

1.03 [0.07 , 15.82]
0.49 [0.15 , 1.58]
0.45 [0.29 , 0.70]
0.46 [0.23 , 0.93]
0.18 [0.01 , 3.76]

4.91 [0.24 , 102.09]
Not estimable

0.83 [0.72 , 0.96]
0.78 [0.70 , 0.88]

0.78 [0.70 , 0.87]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control
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Analysis 4.3.   Comparison 4: Corticosteroids versus placebo or no treatment - hypertension
syndrome versus all other trials, Outcome 3: Fetal deaths - hypertension syndrome vs other trials

Study or Subgroup

4.3.1 Women with hypertension syndrome
Amorim 1999
Gamsu 1989
Liggins 1972b
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.20, df = 1 (P = 0.27); I² = 17%
Test for overall effect: Z = 1.66 (P = 0.10)

4.3.2 No hypertension syndrome or hypertension syndromes excluded
Gamsu 1989
Liggins 1972b
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.35, df = 1 (P = 0.24); I² = 26%
Test for overall effect: Z = 1.42 (P = 0.16)

4.3.3 Hypertension not reported separately
Block 1977
Collaborative 1981
Dexiprom 1999
Garite 1992
Gyamfi-Bannerman 2016
Kari 1994
Ontela 2018
Porto 2011
Qublan 2001
Schutte 1980
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.31, df = 9 (P = 0.81); I² = 0%
Test for overall effect: Z = 0.31 (P = 0.76)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 12.23, df = 13 (P = 0.51); I² = 0%
Test for overall effect: Z = 0.08 (P = 0.94)
Test for subgroup differences: Chi² = 4.87, df = 2 (P = 0.09), I² = 58.9%

Corticosteroids
Events

10
0

12

22

1
35

36

4
13

0
3
0
1
1
1
2
3

115

143

201

Total

110
12
46

168

119
555
674

101
378
105

36
1427

95
155
144

72
64

1544
4121

4963

Placebo or no treatment
Events

8
0
5

13

5
45

50

1
15

2
1
0
0
0
1
2
0

113

135

198

Total

108
6

49
163

131
568
699

54
379
103

41
1400

94
155
131

67
58

1526
4008

4870

Weight

4.0%

2.4%
6.5%

2.4%
22.2%
24.6%

0.7%
7.5%
1.3%
0.5%

0.3%
0.2%
0.5%
1.0%
0.3%

56.8%
69.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.23 [0.50 , 2.99]
Not estimable

2.56 [0.98 , 6.69]
1.73 [0.91 , 3.28]

0.22 [0.03 , 1.86]
0.80 [0.52 , 1.22]
0.74 [0.49 , 1.12]

2.14 [0.25 , 18.66]
0.87 [0.42 , 1.80]
0.20 [0.01 , 4.04]

3.42 [0.37 , 31.41]
Not estimable

2.97 [0.12 , 71.96]
3.00 [0.12 , 73.08]
0.91 [0.06 , 14.40]

0.93 [0.13 , 6.42]
6.35 [0.34 , 120.45]

1.01 [0.78 , 1.29]
1.04 [0.83 , 1.30]

1.01 [0.83 , 1.22]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control
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Analysis 4.4.   Comparison 4: Corticosteroids versus placebo or no treatment - hypertension syndrome versus all
other trials, Outcome 4: Respiratory distress syndrome - hypertension syndrome vs other trials

Study or Subgroup

4.4.1 Hypertension syndrome
Liggins 1972b
Collaborative 1981
Gamsu 1989
Amorim 1999
Fekih 2002
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 3.76, df = 4 (P = 0.44); I² = 0%
Test for overall effect: Z = 4.01 (P < 0.0001)

4.4.2 No hypertension syndrome or hypertension syndromes excluded
Liggins 1972b
Teramo 1980
Collaborative 1981
Gamsu 1989
Fekih 2002
Balci 2010
Attawattanakul 2015
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 6.62, df = 6 (P = 0.36); I² = 9%
Test for overall effect: Z = 4.63 (P < 0.00001)

4.4.3 Hypertension not reported separately
Block 1977
Morrison 1978
Schutte 1980
Collaborative 1981
Schmidt 1984
Nelson 1985
Lopez 1989
Morales 1989
Garite 1992
Kari 1994
Lewis 1996
Silver 1996
Dexiprom 1999
Qublan 2001
Mansouri 2010
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 27.84, df = 17 (P = 0.05); I² = 39%
Test for overall effect: Z = 4.51 (P < 0.00001)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 50.08, df = 29 (P = 0.009); I² = 42%
Test for overall effect: Z = 7.12 (P < 0.00001)
Test for subgroup differences: Chi² = 10.03, df = 2 (P = 0.007), I² = 80.1%

Corticosteroids
Events

3
7
0

23
0

33

50
3

39
7
3
2
9

113

15
6

11
0

23
10

9
23
21
34

7
43
32
14

8
2

79
13

116

466

612

Total

46
33
12

110
13

214

555
38

328
119
50
50
96

1236

101
67
64
17
66
22
20
87
36
95
38
54

105
72

100
144

1427
155

1544
4214

5664

Placebo or no treatment
Events

13
9
1

43
2

68

76
3

56
15
17

8
20

195

12
14
17

0
10
11
10
41
28
46
17
34
27
24
20

1
89
10

141

552

815

Total

49
33

6
108

8
204

568
42

326
131

60
50
98

1275

54
59
58
20
31
22
20
78
41
94
39
42

103
67

100
131

1400
155

1526
4040

5519

Weight

1.5%
1.1%
0.2%
5.2%
0.4%
8.4%

9.0%
0.3%
6.8%
1.7%
1.9%
1.0%
2.4%

23.1%

1.9%
1.8%
2.1%

1.6%
1.3%
1.2%
5.2%
3.2%
5.6%
2.0%
4.6%
3.3%
3.0%
2.4%
0.1%

10.8%
1.2%

17.1%
68.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.25 [0.07 , 0.81]
0.78 [0.33 , 1.84]
0.18 [0.01 , 3.85]
0.53 [0.34 , 0.81]
0.13 [0.01 , 2.38]
0.48 [0.34 , 0.69]

0.67 [0.48 , 0.94]
1.11 [0.24 , 5.15]
0.69 [0.47 , 1.01]
0.51 [0.22 , 1.22]
0.21 [0.07 , 0.68]
0.25 [0.06 , 1.12]
0.46 [0.22 , 0.96]
0.60 [0.48 , 0.74]

0.67 [0.34 , 1.32]
0.38 [0.15 , 0.92]
0.59 [0.30 , 1.15]

Not estimable
1.08 [0.59 , 1.98]
0.91 [0.49 , 1.69]
0.90 [0.47 , 1.73]
0.50 [0.33 , 0.76]
0.85 [0.60 , 1.21]
0.73 [0.52 , 1.03]
0.42 [0.20 , 0.90]
0.98 [0.81 , 1.20]
1.16 [0.75 , 1.79]
0.54 [0.31 , 0.96]
0.40 [0.18 , 0.87]

1.82 [0.17 , 19.83]
0.87 [0.65 , 1.17]
1.30 [0.59 , 2.88]
0.81 [0.64 , 1.03]
0.78 [0.70 , 0.87]

0.71 [0.65 , 0.78]

Risk Ratio
M-H, Fixed, 95% CI

0.2 0.5 1 2 5
Favours corticosteroids Favours control

Footnotes
(1) Clinical signs of moderate/severe respiratory distress were measured
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Analysis 4.4.   (Continued)

Footnotes
(1) Clinical signs of moderate/severe respiratory distress were measured

 
 

Comparison 5.   Corticosteroids versus placebo or no treatment - type of steroid

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.1 Perinatal death - type of
steroid

14 9833 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.77, 0.93]

5.1.1 Dexamethasone 6 4673 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.77, 0.95]

5.1.2 Betamethasone 8 5092 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.69, 0.99]

5.1.3 Methylprednisolone 1 68 Risk Ratio (M-H, Fixed, 95% CI) 1.54 [0.43, 5.43]

5.2 Neonatal death - type of
steroid

22 10609 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.70, 0.87]

5.2.1 Dexamethasone 7 4769 Risk Ratio (M-H, Fixed, 95% CI) 0.81 [0.71, 0.91]

5.2.2 Betamethasone 14 5593 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.59, 0.89]

5.2.3 Hydrocortisone 2 152 Risk Ratio (M-H, Fixed, 95% CI) 0.55 [0.20, 1.47]

5.2.4 Methylprednisolone 2 95 Risk Ratio (M-H, Fixed, 95% CI) 1.14 [0.42, 3.12]

5.3 Fetal death - type of
steroid

14 9833 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.83, 1.21]

5.3.1 Dexamethasone 6 4673 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.78, 1.25]

5.3.2 Betamethasone 8 5092 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.74, 1.42]

5.3.3 Methylprednisolone 1 68 Risk Ratio (M-H, Fixed, 95% CI) 2.00 [0.08, 47.36]

5.4 Respiratory distress syn-
drome - type of steroid

26 11183 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.65, 0.78]

5.4.1 Dexamethasone 8 4963 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.70, 0.92]

5.4.2 Betamethasone 17 5973 Risk Ratio (M-H, Fixed, 95% CI) 0.63 [0.55, 0.72]

5.4.3 Hydrocortisone 2 152 Risk Ratio (M-H, Fixed, 95% CI) 0.68 [0.36, 1.28]

5.4.4 Methylprednisolone 2 95 Risk Ratio (M-H, Fixed, 95% CI) 1.12 [0.56, 2.27]

5.5 Moderate/severe respi-
ratory distress syndrome -
type of steroid

7 4874 Risk Ratio (M-H, Fixed, 95% CI) 0.70 [0.59, 0.83]

5.5.1 Dexamethasone 2 3166 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.67, 1.03]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.5.2 Betamethasone 5 1655 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.37, 0.67]

5.5.3 Hydrocortisone 1 26 Risk Ratio (M-H, Fixed, 95% CI) 1.47 [0.32, 6.63]

5.5.4 Methylprednisolone 1 27 Risk Ratio (M-H, Fixed, 95% CI) 1.18 [0.26, 5.31]

5.6 Chronic lung disease -
type of steroid

5 745 Risk Ratio (M-H, Random, 95% CI) 0.86 [0.41, 1.79]

5.6.1 Dexamethasone 2 285 Risk Ratio (M-H, Random, 95% CI) 1.94 [0.41, 9.16]

5.6.2 Betamethasone 3 460 Risk Ratio (M-H, Random, 95% CI) 0.54 [0.21, 1.42]

5.7 IVH - type of steroid 12 8475 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.45, 0.75]

5.7.1 Dexamethasone 4 3494 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.54, 1.13]

5.7.2 Betamethasone 8 4981 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.34, 0.68]

5.8 Birthweight - type of
steroid

19 9551 Mean Difference (IV, Fixed, 95% CI) -14.02 [-33.79, 5.76]

5.8.1 Dexamethasone 6 3972 Mean Difference (IV, Fixed, 95% CI) 3.84 [-31.09, 38.76]

5.8.2 Betamethasone 12 5401 Mean Difference (IV, Fixed, 95% CI) -20.40 [-44.61, 3.81]

5.8.3 Hydrocortisone 2 151 Mean Difference (IV, Fixed, 95% CI) -146.68 [-371.30,
77.93]

5.8.4 Methylprednisolone 1 27 Mean Difference (IV, Fixed, 95% CI) -121.00 [-430.59,
188.59]

5.9 Chorioamnionitis - type
of steroid

15 8374 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.69, 1.08]

5.9.1 Dexamethasone 6 3621 Risk Ratio (M-H, Fixed, 95% CI) 1.20 [0.84, 1.71]

5.9.2 Betamethasone 9 4753 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.51, 0.93]

5.10 Endometritis - type of
steroid

10 6764 Risk Ratio (M-H, Fixed, 95% CI) 1.14 [0.82, 1.58]

5.10.1 Dexamethasone 4 3270 Risk Ratio (M-H, Fixed, 95% CI) 1.63 [0.92, 2.90]

5.10.2 Betamethasone 6 3494 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.63, 1.42]
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Analysis 5.1.   Comparison 5: Corticosteroids versus placebo or no
treatment - type of steroid, Outcome 1: Perinatal death - type of steroid

Study or Subgroup

5.1.1 Dexamethasone
Collaborative 1981
Kari 1994
Dexiprom 1999
Qublan 2001
Ontela 2018
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 11.46, df = 5 (P = 0.04); I² = 56%
Test for overall effect: Z = 2.98 (P = 0.003)

5.1.2 Betamethasone
Liggins 1972b
Block 1977
Schutte 1980
Gamsu 1989
Garite 1992
Amorim 1999
Porto 2011
Gyamfi-Bannerman 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 6.77, df = 7 (P = 0.45); I² = 0%
Test for overall effect: Z = 2.10 (P = 0.04)

5.1.3 Methylprednisolone
Block 1977
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.50)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 19.14, df = 14 (P = 0.16); I² = 27%
Test for overall effect: Z = 3.57 (P = 0.0004)
Test for subgroup differences: Chi² = 0.95, df = 2 (P = 0.62), I² = 0%

Corticosteroids
Events

47
8
4

21
1

393

474

108
4
6

15
12
24

1
2

172

7

7

653

Total

378
95

105
72

155
1544
2349

601
60
64

131
36

110
144

1427
2573

41
41

4963

Placebo or no treatment
Events

47
7

10
41

0
444

549

122
3

12
22
12
36

3
0

210

3

3

762

Total

379
94

103
67

155
1526
2324

617
27
58

137
41

108
131

1400
2519

27
27

4870

Weight

6.1%
0.9%
1.3%
5.5%
0.1%

58.2%
72.2%

15.7%
0.5%
1.6%
2.8%
1.5%
4.7%
0.4%
0.1%

27.4%

0.5%
0.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.00 [0.69 , 1.46]
1.13 [0.43 , 2.99]
0.39 [0.13 , 1.21]
0.48 [0.32 , 0.72]

3.00 [0.12 , 73.08]
0.87 [0.78 , 0.98]
0.85 [0.77 , 0.95]

0.91 [0.72 , 1.15]
0.60 [0.14 , 2.50]
0.45 [0.18 , 1.13]
0.71 [0.39 , 1.31]
1.14 [0.59 , 2.21]
0.65 [0.42 , 1.02]
0.30 [0.03 , 2.88]

4.91 [0.24 , 102.09]
0.82 [0.69 , 0.99]

1.54 [0.43 , 5.43]
1.54 [0.43 , 5.43]

0.85 [0.77 , 0.93]

Risk Ratio
M-H, Fixed, 95% CI

0.5 0.7 1 1.5 2
Favours corticosteroids Favours control
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Analysis 5.2.   Comparison 5: Corticosteroids versus placebo or no
treatment - type of steroid, Outcome 2: Neonatal death - type of steroid

Study or Subgroup

5.2.1 Dexamethasone
Collaborative 1981
Kari 1994
Silver 1996
Dexiprom 1999
Qublan 2001
Ontela 2018
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 9.24, df = 5 (P = 0.10); I² = 46%
Test for overall effect: Z = 3.34 (P = 0.0008)

5.2.2 Betamethasone
Liggins 1972b
Block 1977
Schutte 1980
Schmidt 1984
Nelson 1985
Lopez 1989
Gamsu 1989
Morales 1989
Garite 1992
Lewis 1996
Amorim 1999
Fekih 2002
Porto 2011
Gyamfi-Bannerman 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 13.05, df = 13 (P = 0.44); I² = 0%
Test for overall effect: Z = 3.06 (P = 0.002)

5.2.3 Hydrocortisone
Morrison 1978
Schmidt 1984
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.03, df = 1 (P = 0.31); I² = 3%
Test for overall effect: Z = 1.19 (P = 0.23)

5.2.4 Methylprednisolone
Block 1977
Schmidt 1984
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.14, df = 1 (P = 0.70); I² = 0%
Test for overall effect: Z = 0.25 (P = 0.80)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 24.69, df = 23 (P = 0.37); I² = 7%
Test for overall effect: Z = 4.53 (P < 0.00001)
Test for subgroup differences: Chi² = 1.78, df = 3 (P = 0.62), I² = 0%

Corticosteroids
Events

34
7
7
4

19
0

278

349

61
1
3
5
1
6

14
7
9
1

14
9
0
2

133

3
3

6

6
3

9

497

Total

378
95
54

105
72

155
1544
2403

601
60
64
34
22
20

131
87
36
38

110
63

144
1427
2837

67
15
82

41
17
58

5380

Placebo or no treatment
Events

32
7
8
8

39
0

331

425

72
2

12
1
1
6

17
8

11
1

28
21

2
0

182

7
2

9

3
2

5

621

Total

379
94
42

103
67

155
1526
2366

617
27
58
10
22
20

137
78
41
39

108
68

131
1400
2756

59
11
70

27
10
37

5229

Weight

5.1%
1.1%
1.4%
1.3%
6.4%

53.0%
68.4%

11.3%
0.4%
2.0%
0.2%
0.2%
1.0%
2.6%
1.3%
1.6%
0.2%
4.5%
3.2%
0.4%
0.1%

29.1%

1.2%
0.4%
1.6%

0.6%
0.4%
1.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.07 [0.67 , 1.69]
0.99 [0.36 , 2.71]
0.68 [0.27 , 1.73]
0.49 [0.15 , 1.58]
0.45 [0.29 , 0.70]

Not estimable
0.83 [0.72 , 0.96]
0.81 [0.71 , 0.91]

0.87 [0.63 , 1.20]
0.23 [0.02 , 2.38]
0.23 [0.07 , 0.76]

1.47 [0.19 , 11.17]
1.00 [0.07 , 15.00]

1.00 [0.39 , 2.58]
0.86 [0.44 , 1.68]
0.78 [0.30 , 2.06]
0.93 [0.44 , 1.99]

1.03 [0.07 , 15.82]
0.49 [0.27 , 0.88]
0.46 [0.23 , 0.93]
0.18 [0.01 , 3.76]

4.91 [0.24 , 102.09]
0.72 [0.59 , 0.89]

0.38 [0.10 , 1.39]
1.10 [0.22 , 5.51]
0.55 [0.20 , 1.47]

1.32 [0.36 , 4.82]
0.88 [0.18 , 4.41]
1.14 [0.42 , 3.12]

0.78 [0.70 , 0.87]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 5.3.   Comparison 5: Corticosteroids versus placebo or no
treatment - type of steroid, Outcome 3: Fetal death - type of steroid

Study or Subgroup

5.3.1 Dexamethasone
Collaborative 1981
Dexiprom 1999
Kari 1994
Ontela 2018
Qublan 2001
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 2.16, df = 5 (P = 0.83); I² = 0%
Test for overall effect: Z = 0.09 (P = 0.93)

5.3.2 Betamethasone
Amorim 1999
Block 1977
Gamsu 1989
Garite 1992
Gyamfi-Bannerman 2016
Liggins 1972b
Porto 2011
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.06, df = 6 (P = 0.54); I² = 0%
Test for overall effect: Z = 0.15 (P = 0.88)

5.3.3 Methylprednisolone
Block 1977
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.43 (P = 0.67)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 7.42, df = 13 (P = 0.88); I² = 0%
Test for overall effect: Z = 0.04 (P = 0.97)
Test for subgroup differences: Chi² = 0.21, df = 2 (P = 0.90), I² = 0%

Corticosteroids
Events

13
0
1
1
2

115

132

10
3
1
3
0

47
1
3

68

1

1

201

Total

378
105

95
155

72
1544
2349

110
60

131
36

1427
601
144

64
2573

41
41

4963

Placebo or no treatment
Events

15
2
0
0
2

113

132

8
1
5
1
0

50
1
0

66

0

0

198

Total

379
103

94
155

67
1526
2324

108
27

137
41

1400
617
131

58
2519

27
27

4870

Weight

7.5%
1.3%
0.3%
0.2%
1.0%

56.5%
66.8%

4.0%
0.7%
2.4%
0.5%

24.5%
0.5%
0.3%

32.9%

0.3%
0.3%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.87 [0.42 , 1.80]
0.20 [0.01 , 4.04]

2.97 [0.12 , 71.96]
3.00 [0.12 , 73.08]

0.93 [0.13 , 6.42]
1.01 [0.78 , 1.29]
0.99 [0.78 , 1.25]

1.23 [0.50 , 2.99]
1.35 [0.15 , 12.39]

0.21 [0.02 , 1.77]
3.42 [0.37 , 31.41]

Not estimable
0.97 [0.66 , 1.41]

0.91 [0.06 , 14.40]
6.35 [0.34 , 120.45]

1.03 [0.74 , 1.42]

2.00 [0.08 , 47.36]
2.00 [0.08 , 47.36]

1.00 [0.83 , 1.21]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 5.4.   Comparison 5: Corticosteroids versus placebo or no treatment - type of steroid, Outcome 4:
Respiratory distress syndrome - type of steroid

Study or Subgroup

5.4.1 Dexamethasone
Collaborative 1981
Kari 1994
Silver 1996
Dexiprom 1999
Qublan 2001
Attawattanakul 2015
Ontela 2018
WHO 2020 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 12.96, df = 7 (P = 0.07); I² = 46%
Test for overall effect: Z = 3.23 (P = 0.001)

5.4.2 Betamethasone
Liggins 1972b
Block 1977
Teramo 1980
Schutte 1980
Schmidt 1984
Nelson 1985
Gamsu 1989
Morales 1989
Lopez 1989
Garite 1992
Lewis 1996
Amorim 1999
Fekih 2002
Balci 2010
Mansouri 2010
Porto 2011
Gyamfi-Bannerman 2016
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 23.44, df = 16 (P = 0.10); I² = 32%
Test for overall effect: Z = 6.70 (P < 0.00001)

5.4.3 Hydrocortisone
Morrison 1978
Schmidt 1984
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.40, df = 1 (P = 0.02); I² = 81%
Test for overall effect: Z = 1.20 (P = 0.23)

5.4.4 Methylprednisolone
Block 1977
Schmidt 1984
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.01, df = 1 (P = 0.93); I² = 0%
Test for overall effect: Z = 0.33 (P = 0.74)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 52.11, df = 28 (P = 0.004); I² = 46%
Test for overall effect: Z = 7.08 (P < 0.00001)
Test for subgroup differences: Chi² = 8.12, df = 3 (P = 0.04), I² = 63.1%

Corticosteroids
Events

46
34
43
32
14

9
13

116

307

53
5
3

11
9

10
7

23
9

21
7

23
3
2
8
2

79

275

6
8

14

10
6

16

612

Total

378
95
54

105
72
96

155
1544
2499

601
60
38
64
34
22

131
87
20
36
38

110
63
50

100
144

1427
3025

67
15
82

41
17
58

5664

Placebo or no treatment
Events

65
46
34
27
24
20
10

141

367

89
6
3

17
4

11
16
41
10
28
17
43
19

8
20

1
89

422

14
3

17

6
3

9

815

Total

379
94
42

103
67
98

155
1526
2464

617
27
42
58
10
22

137
78
20
41
39

108
68
50

100
131

1400
2948

59
11
70

27
10
37

5519

Weight

7.8%
5.6%
4.6%
3.3%
3.0%
2.4%
1.2%

17.1%
45.0%

10.6%
1.0%
0.3%
2.2%
0.7%
1.3%
1.9%
5.2%
1.2%
3.2%
2.0%
5.2%
2.2%
1.0%
2.4%
0.1%

10.8%
51.4%

1.8%
0.4%
2.2%

0.9%
0.5%
1.3%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.71 [0.50 , 1.01]
0.73 [0.52 , 1.03]
0.98 [0.81 , 1.20]
1.16 [0.75 , 1.79]
0.54 [0.31 , 0.96]
0.46 [0.22 , 0.96]
1.30 [0.59 , 2.88]
0.81 [0.64 , 1.03]
0.80 [0.70 , 0.92]

0.61 [0.44 , 0.84]
0.38 [0.13 , 1.12]
1.11 [0.24 , 5.15]
0.59 [0.30 , 1.15]
0.66 [0.26 , 1.70]
0.91 [0.49 , 1.69]
0.46 [0.19 , 1.08]
0.50 [0.33 , 0.76]
0.90 [0.47 , 1.73]
0.85 [0.60 , 1.21]
0.42 [0.20 , 0.90]
0.53 [0.34 , 0.81]
0.17 [0.05 , 0.55]
0.25 [0.06 , 1.12]
0.40 [0.18 , 0.87]

1.82 [0.17 , 19.83]
0.87 [0.65 , 1.17]
0.63 [0.55 , 0.72]

0.38 [0.15 , 0.92]
1.96 [0.67 , 5.73]
0.68 [0.36 , 1.28]

1.10 [0.45 , 2.67]
1.18 [0.37 , 3.70]
1.12 [0.56 , 2.27]

0.72 [0.65 , 0.78]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control
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Analysis 5.4.   (Continued)

Heterogeneity: Chi² = 52.11, df = 28 (P = 0.004); I² = 46%
Test for overall effect: Z = 7.08 (P < 0.00001)
Test for subgroup differences: Chi² = 8.12, df = 3 (P = 0.04), I² = 63.1%

0.005 0.1 1 10 200
Favours corticosteroids Favours control

Footnotes
(1) Clinical signs of moderate/severe respiratory distress were measured

 
 

Analysis 5.5.   Comparison 5: Corticosteroids versus placebo or no treatment - type of
steroid, Outcome 5: Moderate/severe respiratory distress syndrome - type of steroid

Study or Subgroup

5.5.1 Dexamethasone
Silver 1996
WHO 2020 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.44, df = 1 (P = 0.51); I² = 0%
Test for overall effect: Z = 1.65 (P = 0.10)

5.5.2 Betamethasone
Liggins 1972b
Schmidt 1984
Nelson 1985
Amorim 1999
Fekih 2002
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 6.75, df = 4 (P = 0.15); I² = 41%
Test for overall effect: Z = 4.61 (P < 0.00001)

5.5.3 Hydrocortisone
Schmidt 1984
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.50 (P = 0.62)

5.5.4 Methylprednisolone
Schmidt 1984
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.21 (P = 0.83)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 13.74, df = 8 (P = 0.09); I² = 42%
Test for overall effect: Z = 4.07 (P < 0.0001)
Test for subgroup differences: Chi² = 8.78, df = 3 (P = 0.03), I² = 65.8%

Corticosteroids
Events

18
116

134

41
4
6
9
1

61

4

4

4

4

203

Total

54
1544
1598

601
34
22

110
63

830

15
15

17
17

2460

Placebo or no treatment
Events

14
141

155

73
2
6

23
15

119

2

2

2

2

278

Total

42
1526
1568

617
10
22

108
68

825

11
11

10
10

2414

Weight

5.6%
50.4%
56.0%

25.6%
1.1%
2.1%
8.3%
5.1%

42.2%

0.8%
0.8%

0.9%
0.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.00 [0.57 , 1.77]
0.81 [0.64 , 1.03]
0.83 [0.67 , 1.03]

0.58 [0.40 , 0.83]
0.59 [0.13 , 2.75]
1.00 [0.38 , 2.62]
0.38 [0.19 , 0.79]
0.07 [0.01 , 0.53]
0.50 [0.37 , 0.67]

1.47 [0.32 , 6.63]
1.47 [0.32 , 6.63]

1.18 [0.26 , 5.31]
1.18 [0.26 , 5.31]

0.70 [0.59 , 0.83]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

Footnotes
(1) Clinical signs of severe respiratory distress were measured
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Analysis 5.6.   Comparison 5: Corticosteroids versus placebo or no treatment
- type of steroid, Outcome 6: Chronic lung disease - type of steroid

Study or Subgroup

5.6.1 Dexamethasone
Kari 1994
Silver 1996
Subtotal (95% CI)
Total events:
Heterogeneity: Tau² = 0.85; Chi² = 2.41, df = 1 (P = 0.12); I² = 58%
Test for overall effect: Z = 0.84 (P = 0.40)

5.6.2 Betamethasone
Amorim 1999
Garite 1992
Morales 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Tau² = 0.40; Chi² = 4.97, df = 2 (P = 0.08); I² = 60%
Test for overall effect: Z = 1.25 (P = 0.21)

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.39; Chi² = 11.50, df = 4 (P = 0.02); I² = 65%
Test for overall effect: Z = 0.41 (P = 0.68)
Test for subgroup differences: Chi² = 1.88, df = 1 (P = 0.17), I² = 46.8%

Corticosteroids
Events

6
24

30

1
9
8

18

48

Total

95
54

149

110
36
87

233

382

Placebo or no treatment
Events

1
16

17

5
9

19

33

50

Total

94
42

136

108
41
78

227

363

Weight

9.2%
31.0%
40.2%

9.0%
25.0%
25.8%
59.8%

100.0%

Risk Ratio
M-H, Random, 95% CI

5.94 [0.73 , 48.37]
1.17 [0.72 , 1.90]
1.94 [0.41 , 9.16]

0.20 [0.02 , 1.65]
1.14 [0.51 , 2.56]
0.38 [0.18 , 0.81]
0.54 [0.21 , 1.42]

0.86 [0.41 , 1.79]

Risk Ratio
M-H, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control
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Analysis 5.7.   Comparison 5: Corticosteroids versus placebo or
no treatment - type of steroid, Outcome 7: IVH - type of steroid

Study or Subgroup

5.7.1 Dexamethasone
Kari 1994
Silver 1996
Qublan 2001
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 8.86, df = 3 (P = 0.03); I² = 66%
Test for overall effect: Z = 1.34 (P = 0.18)

5.7.2 Betamethasone
Liggins 1972b (1)
Morales 1989
Gamsu 1989 (1)
Garite 1992
Lewis 1996
Amorim 1999
Fekih 2002
Gyamfi-Bannerman 2016 (2)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 6.22, df = 7 (P = 0.51); I² = 0%
Test for overall effect: Z = 4.22 (P < 0.0001)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 19.95, df = 11 (P = 0.05); I² = 45%
Test for overall effect: Z = 4.24 (P < 0.0001)
Test for subgroup differences: Chi² = 3.47, df = 1 (P = 0.06), I² = 71.2%

Corticosteroids
Events

8
25

2
6

41

16
13

2
1
0
6
5
2

45

86

Total

95
54
72

1544
1765

601
87

131
36
38

110
63

1427
2493

4258

Placebo or no treatment
Events

18
17

8
3

46

27
20

4
9
3

17
14

0

94

140

Total

94
42
67

1526
1729

617
78

137
41
39

108
68

1400
2488

4217

Weight

12.6%
13.4%

5.8%
2.1%

33.9%

18.6%
14.7%

2.7%
5.9%
2.4%

12.0%
9.4%
0.4%

66.1%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.44 [0.20 , 0.96]
1.14 [0.72 , 1.82]
0.23 [0.05 , 1.06]
1.98 [0.50 , 7.89]
0.78 [0.54 , 1.13]

0.61 [0.33 , 1.12]
0.58 [0.31 , 1.09]
0.52 [0.10 , 2.81]
0.13 [0.02 , 0.95]
0.15 [0.01 , 2.74]
0.35 [0.14 , 0.85]
0.39 [0.15 , 1.01]

4.91 [0.24 , 102.09]
0.48 [0.34 , 0.68]

0.58 [0.45 , 0.75]

Risk Ratio
M-H, Fixed, 95% CI

0.2 0.5 1 2 5
Favours corticosteroids Favours control

Footnotes
(1) diagnosis as postmortem only
(2) Grade 3-4 IVH reported

 
 

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

174



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 5.8.   Comparison 5: Corticosteroids versus placebo or no
treatment - type of steroid, Outcome 8: Birthweight - type of steroid

Study or Subgroup

5.8.1 Dexamethasone
Attawattanakul 2015
Dexiprom 1999
Kari 1994
Ontela 2018 (1)
Silver 1996
WHO 2020
Subtotal (95% CI)
Heterogeneity: Chi² = 1.90, df = 5 (P = 0.86); I² = 0%
Test for overall effect: Z = 0.22 (P = 0.83)

5.8.2 Betamethasone
Balci 2010
Gamsu 1989
Garite 1992
Gyamfi-Bannerman 2016
Lewis 1996
Liggins 1972b
Mansouri 2010
Morales 1989
Nelson 1985
Porto 2011
Schmidt 1984
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Chi² = 12.21, df = 11 (P = 0.35); I² = 10%
Test for overall effect: Z = 1.65 (P = 0.10)

5.8.3 Hydrocortisone
Morrison 1978 (1)
Schmidt 1984
Subtotal (95% CI)
Heterogeneity: Chi² = 1.28, df = 1 (P = 0.26); I² = 22%
Test for overall effect: Z = 1.28 (P = 0.20)

5.8.4 Methylprednisolone
Schmidt 1984
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.77 (P = 0.44)

Total (95% CI)
Heterogeneity: Chi² = 18.46, df = 20 (P = 0.56); I² = 0%
Test for overall effect: Z = 1.39 (P = 0.16)
Test for subgroup differences: Chi² = 3.07, df = 3 (P = 0.38), I² = 2.3%

Corticosteroids
Mean

2557.2
1795
1654
2400
917

1819

2389
2203
1242
2637
1611

2181.41
2500
1359
1594
2640
1621
1788

1462
1333

1515

SD

367.6
437
831
831
238
623

133
757
678
480
538

816.9
300
361

456.4
445
458
690

831
488

383

Total

96
105
94

154
54

1495
1998

50
130
33

1427
38

601
100
87
22

143
34
61

2726

67
15
82

17
17

4823

Placebo or no treatment
Mean

2558.1
1791
1783
2360
941

1805

2386
2133
1071
2654
1734

2260.78
2600
1379

1752.5
2627
1636
1670

1501
1636

1636

SD

340
542
837
837
219
624

137
753
597
484
570

832.83
300
293

415.4
452
404
448

837
404

404

Total

98
103
94

155
42

1482
1974

50
132
38

1400
39

617
100
78
22

130
11
58

2675

59
10
69

10
10

4728

Weight

3.9%
2.2%
0.7%
1.1%
4.6%

19.5%
32.1%

14.0%
1.2%
0.4%

31.0%
0.6%
4.6%
5.7%
3.9%
0.6%
3.4%
0.5%
0.9%

66.7%

0.5%
0.3%
0.8%

0.4%
0.4%

100.0%

Mean Difference
IV, Fixed, 95% CI

-0.90 [-100.59 , 98.79]
4.00 [-129.95 , 137.95]

-129.00 [-367.43 , 109.43]
40.00 [-145.98 , 225.98]
-24.00 [-115.74 , 67.74]

14.00 [-30.80 , 58.80]
3.84 [-31.09 , 38.76]

3.00 [-49.92 , 55.92]
70.00 [-112.85 , 252.85]

171.00 [-128.23 , 470.23]
-17.00 [-52.54 , 18.54]

-123.00 [-370.51 , 124.51]
-79.37 [-172.02 , 13.28]

-100.00 [-183.15 , -16.85]
-20.00 [-119.91 , 79.91]

-158.50 [-416.38 , 99.38]
13.00 [-93.57 , 119.57]

-15.00 [-299.08 , 269.08]
118.00 [-90.03 , 326.03]

-20.40 [-44.61 , 3.81]

-39.00 [-330.90 , 252.90]
-303.00 [-654.69 , 48.69]
-146.68 [-371.30 , 77.93]

-121.00 [-430.59 , 188.59]
-121.00 [-430.59 , 188.59]

-14.02 [-33.79 , 5.76]

Mean Difference
IV, Fixed, 95% CI

-500 -250 0 250 500
Corticosteroids lighter Control lighter

Footnotes
(1) SD not reported: used largest SD from other trials in analysis 1.8
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Analysis 5.9.   Comparison 5: Corticosteroids versus placebo or no
treatment - type of steroid, Outcome 9: Chorioamnionitis - type of steroid

Study or Subgroup

5.9.1 Dexamethasone
Attawattanakul 2015
Dexiprom 1999
Kari 1994
Qublan 2001
Silver 1996
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 2.00, df = 4 (P = 0.74); I² = 0%
Test for overall effect: Z = 1.02 (P = 0.31)

5.9.2 Betamethasone
Amorim 1999
Fekih 2002
Garite 1992
Gyamfi-Bannerman 2016
Lewis 1996
Liggins 1972b
Lopez 1989
Morales 1989
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 4.30, df = 8 (P = 0.83); I² = 0%
Test for overall effect: Z = 2.46 (P = 0.01)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 11.56, df = 13 (P = 0.56); I² = 0%
Test for overall effect: Z = 1.32 (P = 0.19)
Test for subgroup differences: Chi² = 5.59, df = 1 (P = 0.02), I² = 82.1%

Favours corticosteroids
Events

0
11
13
6

13
17

60

2
1
1

20
6

28
0
9
1

68

128

Total

96
102
77
72
39

1429
1815

110
59
33

1427
38

556
20
87
50

2380

4195

Placebo or no treatment
Events

0
8
8
3

12
18

49

1
0
2

32
6

37
1

16
4

99

148

Total

98
102
80
67
36

1423
1806

108
59
38

1400
39

580
20
78
51

2373

4179

Weight

5.3%
5.2%
2.1%
8.3%

12.1%
33.1%

0.7%
0.3%
1.2%

21.6%
4.0%

24.2%
1.0%

11.3%
2.6%

66.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

Not estimable
1.38 [0.58 , 3.28]
1.69 [0.74 , 3.85]
1.86 [0.48 , 7.15]
1.00 [0.53 , 1.90]
0.94 [0.49 , 1.82]
1.20 [0.84 , 1.71]

1.96 [0.18 , 21.34]
3.00 [0.12 , 72.18]
0.58 [0.05 , 6.07]
0.61 [0.35 , 1.07]
1.03 [0.36 , 2.90]
0.79 [0.49 , 1.27]
0.33 [0.01 , 7.72]
0.50 [0.24 , 1.08]
0.26 [0.03 , 2.20]
0.69 [0.51 , 0.93]

0.86 [0.69 , 1.08]

Risk Ratio
M-H, Fixed, 95% CI

0.2 0.5 1 2 5
Favours corticosteroids Favours control
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Analysis 5.10.   Comparison 5: Corticosteroids versus placebo or no
treatment - type of steroid, Outcome 10: Endometritis - type of steroid

Study or Subgroup

5.10.1 Dexamethasone
Dexiprom 1999
Qublan 2001
Silver 1996
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 4.68, df = 3 (P = 0.20); I² = 36%
Test for overall effect: Z = 1.67 (P = 0.09)

5.10.2 Betamethasone
Amorim 1999
Garite 1992
Gyamfi-Bannerman 2016
Lewis 1996
Mansouri 2010
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 4.75, df = 5 (P = 0.45); I² = 0%
Test for overall effect: Z = 0.26 (P = 0.79)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 11.29, df = 9 (P = 0.26); I² = 20%
Test for overall effect: Z = 0.78 (P = 0.44)
Test for subgroup differences: Chi² = 2.31, df = 1 (P = 0.13), I² = 56.8%

Corticosteroids
Events

4
9

11
5

29

9
10
16

2
4
1

42

71

Total

102
72
39

1429
1642

110
33

1427
38

100
50

1758

3400

Placebo or no treatment
Events

7
2
5
3

17

13
5

16
4
6
1

45

62

Total

102
67
36

1423
1628

108
38

1400
39

100
51

1736

3364

Weight

11.3%
3.3%
8.4%
4.8%

27.8%

21.1%
7.5%

26.0%
6.4%
9.7%
1.6%

72.2%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.57 [0.17 , 1.89]
4.19 [0.94 , 18.68]

2.03 [0.78 , 5.28]
1.66 [0.40 , 6.93]
1.63 [0.92 , 2.90]

0.68 [0.30 , 1.52]
2.30 [0.88 , 6.06]
0.98 [0.49 , 1.95]
0.51 [0.10 , 2.64]
0.67 [0.19 , 2.29]

1.02 [0.07 , 15.86]
0.95 [0.63 , 1.42]

1.14 [0.82 , 1.58]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

 
 

Comparison 6.   Corticosteroids versus placebo or no treatment - decade of trial

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.1 Perinatal death - decade of
trial

14 9833 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.77, 0.93]

6.1.1 Trials conducted in 1970s 5 2520 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.74, 1.06]

6.1.2 Trials conducted in 1980s 1 77 Risk Ratio (M-H, Fixed, 95% CI) 1.14 [0.59, 2.21]

6.1.3 Trials conducted in 1990s 3 615 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.46, 0.97]

6.1.4 Trials conducted in 2000s 2 414 Risk Ratio (M-H, Fixed, 95% CI) 0.46 [0.31, 0.70]

6.1.5 Trials conducted in 2010s 3 6207 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.79, 0.99]

6.2 Neonatal death - decade of
trial

22 10609 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.70, 0.87]

6.2.1 Trials conducted in 1970s 7 2743 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.67, 1.04]

6.2.2 Trials conducted in 1980s 4 326 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.55, 1.49]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.2.3 Trials conducted in 1990s 5 788 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.40, 0.90]

6.2.4 Trials conducted in 2000s 2 270 Risk Ratio (M-H, Fixed, 95% CI) 0.46 [0.31, 0.66]

6.2.5 Trials conducted in 2010s 4 6482 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.72, 0.96]

6.3 Fetal death - decade of trial 14 9833 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.83, 1.22]

6.3.1 Trials conducted in 1970s 5 2520 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.69, 1.32]

6.3.2 Trials conducted in 1980s 1 77 Risk Ratio (M-H, Fixed, 95% CI) 3.42 [0.37, 31.41]

6.3.3 Trials conducted in 1990s 3 615 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.49, 2.36]

6.3.4 Trials conducted in 2000s 2 414 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.19, 4.50]

6.3.5 Trials conducted in 2010s 3 6207 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.79, 1.30]

6.4 Respiratory distress syn-
drome - decade of trial

26 11183 Risk Ratio (M-H, Fixed, 95% CI) 0.71 [0.65, 0.78]

6.4.1 Trials conducted in 1970s 8 2823 Risk Ratio (M-H, Fixed, 95% CI) 0.65 [0.54, 0.78]

6.4.2 Trials conducted in 1980s 4 326 Risk Ratio (M-H, Fixed, 95% CI) 0.70 [0.55, 0.88]

6.4.3 Trials conducted in 1990s 5 788 Risk Ratio (M-H, Fixed, 95% CI) 0.77 [0.65, 0.92]

6.4.4 Trials conducted in 2000s 5 845 Risk Ratio (M-H, Fixed, 95% CI) 0.40 [0.26, 0.59]

6.4.5 Trials conducted in 2010s 4 6401 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.69, 0.98]

6.5 IVH - decade of trial 12 8475 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.45, 0.75]

6.5.1 Trials conducted in 1970s 1 1218 Risk Ratio (M-H, Fixed, 95% CI) 0.61 [0.33, 1.12]

6.5.2 Trials conducted in 1980s 3 510 Risk Ratio (M-H, Fixed, 95% CI) 0.46 [0.26, 0.81]

6.5.3 Trials conducted in 1990s 4 580 Risk Ratio (M-H, Fixed, 95% CI) 0.63 [0.44, 0.90]

6.5.4 Trials conducted in 2000s 2 270 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.15, 0.73]

6.5.5 Trials conducted in 2010s 2 5897 Risk Ratio (M-H, Fixed, 95% CI) 2.40 [0.69, 8.31]

6.6 Birthweight - decade of trial 19 9551 Mean Difference (IV, Fixed, 95%
CI)

-14.02 [-33.79, 5.76]

6.6.1 Trials conducted in 1970s 5 1822 Mean Difference (IV, Fixed, 95%
CI)

-41.39 [-110.05,
27.26]

6.6.2 Trials conducted in 1980s 3 280 Mean Difference (IV, Fixed, 95%
CI)

-19.60 [-108.55,
69.35]

6.6.3 Trials conducted in 1990s 4 569 Mean Difference (IV, Fixed, 95%
CI)

-33.13 [-102.39,
36.13]

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

178



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.6.4 Trials conducted in 2000s 3 573 Mean Difference (IV, Fixed, 95%
CI)

-20.77 [-61.95, 20.41]

6.6.5 Trials conducted in 2010s 4 6307 Mean Difference (IV, Fixed, 95%
CI)

-3.82 [-30.36, 22.72]

6.7 Chorioamnionitis - decade of
trial

15 8374 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.69, 1.08]

6.7.1 Trials conducted in 1970s 2 1237 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.46, 1.17]

6.7.2 Trials conducted in 1980s 3 276 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.25, 1.01]

6.7.3 Trials conducted in 1990s 5 731 Risk Ratio (M-H, Fixed, 95% CI) 1.27 [0.85, 1.89]

6.7.4 Trials conducted in 2000s 2 257 Risk Ratio (M-H, Fixed, 95% CI) 2.02 [0.59, 6.95]

6.7.5 Trials conducted in 2010s 3 5873 Risk Ratio (M-H, Fixed, 95% CI) 0.73 [0.48, 1.11]

6.8 Endometritis - decade of trial 10 6764 Risk Ratio (M-H, Fixed, 95% CI) 1.14 [0.82, 1.58]

6.8.1 Trials conducted in 1970s 1 101 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.07, 15.86]

6.8.2 Trials conducted in 1980s 1 71 Risk Ratio (M-H, Fixed, 95% CI) 2.30 [0.88, 6.06]

6.8.3 Trials conducted in 1990s 4 574 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.53, 1.44]

6.8.4 Trials conducted in 2000s 4 6018 Risk Ratio (M-H, Fixed, 95% CI) 1.23 [0.75, 2.03]
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Analysis 6.1.   Comparison 6: Corticosteroids versus placebo or no
treatment - decade of trial, Outcome 1: Perinatal death - decade of trial

Study or Subgroup

6.1.1 Trials conducted in 1970s
Liggins 1972b
Block 1977
Schutte 1980
Collaborative 1981
Gamsu 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 3.06, df = 4 (P = 0.55); I² = 0%
Test for overall effect: Z = 1.32 (P = 0.19)

6.1.2 Trials conducted in 1980s
Garite 1992
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.38 (P = 0.70)

6.1.3 Trials conducted in 1990s
Kari 1994
Amorim 1999
Dexiprom 1999
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.99, df = 2 (P = 0.37); I² = 0%
Test for overall effect: Z = 2.09 (P = 0.04)

6.1.4 Trials conducted in 2000s
Qublan 2001
Porto 2011
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.15, df = 1 (P = 0.70); I² = 0%
Test for overall effect: Z = 3.72 (P = 0.0002)

6.1.5 Trials conducted in 2010s
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.81, df = 2 (P = 0.40); I² = 0%
Test for overall effect: Z = 2.13 (P = 0.03)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 18.15, df = 13 (P = 0.15); I² = 28%
Test for overall effect: Z = 3.59 (P = 0.0003)
Test for subgroup differences: Chi² = 11.45, df = 4 (P = 0.02), I² = 65.1%

Corticosteroids
Events

108
11
6

47
15

187

12

12

8
24

4

36

21
1

22

2
1

393

396

653

Total

601
101

64
378
131

1275

36
36

95
110
105
310

72
144
216

1427
155

1544
3126

4963

Placebo or no treatment
Events

122
6

12
47
22

209

12

12

7
36
10

53

41
3

44

0
0

444

444

762

Total

617
54
58

379
137

1245

41
41

94
108
103
305

67
131
198

1400
155

1526
3081

4870

Weight

15.7%
1.0%
1.6%
6.1%
2.8%

27.3%

1.5%
1.5%

0.9%
4.7%
1.3%
7.0%

5.5%
0.4%
5.9%

0.1%
0.1%

58.2%
58.3%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.91 [0.72 , 1.15]
0.98 [0.38 , 2.50]
0.45 [0.18 , 1.13]
1.00 [0.69 , 1.46]
0.71 [0.39 , 1.31]
0.88 [0.74 , 1.06]

1.14 [0.59 , 2.21]
1.14 [0.59 , 2.21]

1.13 [0.43 , 2.99]
0.65 [0.42 , 1.02]
0.39 [0.13 , 1.21]
0.67 [0.46 , 0.97]

0.48 [0.32 , 0.72]
0.30 [0.03 , 2.88]
0.46 [0.31 , 0.70]

4.91 [0.24 , 102.09]
3.00 [0.12 , 73.08]

0.87 [0.78 , 0.98]
0.88 [0.79 , 0.99]

0.85 [0.77 , 0.93]

Risk Ratio
M-H, Fixed, 95% CI

0.002 0.1 1 10 500
Favours corticosteroids Favours control
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Analysis 6.2.   Comparison 6: Corticosteroids versus placebo or no treatment - decade of trial, Outcome 2: Neonatal
death - decade of trial

Study or Subgroup

6.2.1 Trials conducted in 1970s
Liggins 1972b
Block 1977
Morrison 1978
Schutte 1980
Collaborative 1981
Schmidt 1984
Gamsu 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 7.22, df = 6 (P = 0.30); I² = 17%
Test for overall effect: Z = 1.59 (P = 0.11)

6.2.2 Trials conducted in 1980s
Nelson 1985
Lopez 1989
Morales 1989
Garite 1992
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.14, df = 3 (P = 0.99); I² = 0%
Test for overall effect: Z = 0.40 (P = 0.69)

6.2.3 Trials conducted in 1990s
Kari 1994
Silver 1996
Lewis 1996
Amorim 1999
Dexiprom 1999
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.73, df = 4 (P = 0.78); I² = 0%
Test for overall effect: Z = 2.47 (P = 0.01)

6.2.4 Trials conducted in 2000s
Qublan 2001
Fekih 2002
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.00, df = 1 (P = 0.96); I² = 0%
Test for overall effect: Z = 4.12 (P < 0.0001)

6.2.5 Trials conducted in 2010s
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 2.28, df = 2 (P = 0.32); I² = 12%
Test for overall effect: Z = 2.55 (P = 0.01)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 22.75, df = 20 (P = 0.30); I² = 12%
Test for overall effect: Z = 4.57 (P < 0.00001)
Test for subgroup differences: Chi² = 10.99, df = 4 (P = 0.03), I² = 63.6%

Corticosteroids
Events

61
7
3
3

34
11
14

133

1
6
7
9

23

7
7
1

14
4

33

19
9

28

0
2
0

278

280

497

Total

601
101

67
64

378
66

131
1408

22
20
87
36

165

95
54
38

110
105
402

72
63

135

144
1427

155
1544
3270

5380

Placebo or no treatment
Events

72
5
7

12
32

5
17

150

1
6
8

11

26

7
8
1

28
8

52

39
21

60

2
0
0

331

333

621

Total

617
54
59
58

379
31

137
1335

22
20
78
41

161

94
42
39

108
103
386

67
68

135

131
1400

155
1526
3212

5229

Weight

11.3%
1.0%
1.2%
2.0%
5.1%
1.1%
2.6%

24.3%

0.2%
1.0%
1.3%
1.6%
4.1%

1.1%
1.4%
0.2%
4.5%
1.3%
8.5%

6.4%
3.2%
9.6%

0.4%
0.1%

53.0%
53.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.87 [0.63 , 1.20]
0.75 [0.25 , 2.25]
0.38 [0.10 , 1.39]
0.23 [0.07 , 0.76]
1.07 [0.67 , 1.69]
1.03 [0.39 , 2.72]
0.86 [0.44 , 1.68]
0.83 [0.67 , 1.04]

1.00 [0.07 , 15.00]
1.00 [0.39 , 2.58]
0.78 [0.30 , 2.06]
0.93 [0.44 , 1.99]
0.90 [0.55 , 1.49]

0.99 [0.36 , 2.71]
0.68 [0.27 , 1.73]

1.03 [0.07 , 15.82]
0.49 [0.27 , 0.88]
0.49 [0.15 , 1.58]
0.60 [0.40 , 0.90]

0.45 [0.29 , 0.70]
0.46 [0.23 , 0.93]
0.46 [0.31 , 0.66]

0.18 [0.01 , 3.76]
4.91 [0.24 , 102.09]

Not estimable
0.83 [0.72 , 0.96]
0.83 [0.72 , 0.96]

0.78 [0.70 , 0.87]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours control
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Analysis 6.2.   (Continued)

Test for overall effect: Z = 4.57 (P < 0.00001)
Test for subgroup differences: Chi² = 10.99, df = 4 (P = 0.03), I² = 63.6%

Favours corticosteroids Favours control

 
 

Analysis 6.3.   Comparison 6: Corticosteroids versus placebo or no
treatment - decade of trial, Outcome 3: Fetal death - decade of trial

Study or Subgroup

6.3.1 Trials conducted in 1970s
Block 1977
Collaborative 1981
Gamsu 1989
Liggins 1972b
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 4.14, df = 4 (P = 0.39); I² = 3%
Test for overall effect: Z = 0.29 (P = 0.78)

6.3.2 Trials conducted in 1980s
Garite 1992
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.09 (P = 0.28)

6.3.3 Trials conducted in 1990s
Amorim 1999
Dexiprom 1999
Kari 1994
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.69, df = 2 (P = 0.43); I² = 0%
Test for overall effect: Z = 0.17 (P = 0.86)

6.3.4 Trials conducted in 2000s
Porto 2011
Qublan 2001
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.00, df = 1 (P = 0.99); I² = 0%
Test for overall effect: Z = 0.10 (P = 0.92)

6.3.5 Trials conducted in 2010s
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.45, df = 1 (P = 0.50); I² = 0%
Test for overall effect: Z = 0.11 (P = 0.91)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 7.64, df = 12 (P = 0.81); I² = 0%
Test for overall effect: Z = 0.06 (P = 0.95)
Test for subgroup differences: Chi² = 1.31, df = 4 (P = 0.86), I² = 0%

Corticosteroids
Events

4
13

1
47

3

68

3

3

10
0
1

11

1
2

3

0
1

115

116

201

Total

101
378
131
601

64
1275

36
36

110
105

95
310

144
72

216

1427
155

1544
3126

4963

Placebo or no treatment
Events

1
15

5
50

0

71

1

1

8
2
0

10

1
2

3

0
0

113

113

198

Total

54
379
137
617

58
1245

41
41

108
103

94
305

131
67

198

1400
155

1526
3081

4870

Weight

0.7%
7.5%
2.4%

24.6%
0.3%

35.5%

0.5%
0.5%

4.0%
1.3%
0.3%
5.5%

0.5%
1.0%
1.6%

0.2%
56.7%
57.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

2.14 [0.25 , 18.66]
0.87 [0.42 , 1.80]
0.21 [0.02 , 1.77]
0.97 [0.66 , 1.41]

6.35 [0.34 , 120.45]
0.95 [0.69 , 1.32]

3.42 [0.37 , 31.41]
3.42 [0.37 , 31.41]

1.23 [0.50 , 2.99]
0.20 [0.01 , 4.04]

2.97 [0.12 , 71.96]
1.07 [0.49 , 2.36]

0.91 [0.06 , 14.40]
0.93 [0.13 , 6.42]
0.92 [0.19 , 4.50]

Not estimable
3.00 [0.12 , 73.08]

1.01 [0.78 , 1.29]
1.01 [0.79 , 1.30]

1.01 [0.83 , 1.22]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 6.4.   Comparison 6: Corticosteroids versus placebo or no treatment - decade of trial, Outcome 4:
Respiratory distress syndrome - decade of trial

Study or Subgroup

6.4.1 Trials conducted in 1970s
Liggins 1972b
Block 1977
Morrison 1978
Schutte 1980
Teramo 1980
Collaborative 1981
Schmidt 1984
Gamsu 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.71, df = 7 (P = 0.57); I² = 0%
Test for overall effect: Z = 4.50 (P < 0.00001)

6.4.2 Trials conducted in 1980s
Nelson 1985
Lopez 1989
Morales 1989
Garite 1992
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.05, df = 3 (P = 0.17); I² = 41%
Test for overall effect: Z = 3.03 (P = 0.002)

6.4.3 Trials conducted in 1990s
Kari 1994
Lewis 1996
Silver 1996
Amorim 1999
Dexiprom 1999
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 14.61, df = 4 (P = 0.006); I² = 73%
Test for overall effect: Z = 2.98 (P = 0.003)

6.4.4 Trials conducted in 2000s
Qublan 2001
Fekih 2002
Balci 2010
Mansouri 2010
Porto 2011
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 5.12, df = 4 (P = 0.28); I² = 22%
Test for overall effect: Z = 4.55 (P < 0.00001)

6.4.5 Trials conducted in 2010s
Attawattanakul 2015
Gyamfi-Bannerman 2016
Ontela 2018
WHO 2020 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 3.85, df = 3 (P = 0.28); I² = 22%
Test for overall effect: Z = 2.18 (P = 0.03)

Total (95% CI)
Total events:

Corticosteroids
Events

53
15

6
11
3

46
23

7

164

10
9

23
21

63

34
7

43
23
32

139

14
3
2
8
2

29

9
79
13

116

217

612

Total

601
101

67
64
38

378
66

131
1446

22
20
87
36

165

95
38
54

110
105
402

72
63
50

100
144
429

96
1427

155
1544
3222

5664

Placebo or no treatment
Events

89
12
14
17

3
65
10
16

226

11
10
41
28

90

46
17
34
43
27

167

24
19

8
20

1

72

20
89
10

141

260

815

Total

617
54
59
58
42

379
31

137
1377

22
20
78
41

161

94
39
42

108
103
386

67
68
50

100
131
416

98
1400

155
1526
3179

5519

Weight

10.6%
1.9%
1.8%
2.2%
0.3%
7.8%
1.6%
1.9%

28.1%

1.3%
1.2%
5.2%
3.2%

10.9%

5.6%
2.0%
4.6%
5.2%
3.3%

20.7%

3.0%
2.2%
1.0%
2.4%
0.1%
8.7%

2.4%
10.8%

1.2%
17.1%
31.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.61 [0.44 , 0.84]
0.67 [0.34 , 1.32]
0.38 [0.15 , 0.92]
0.59 [0.30 , 1.15]
1.11 [0.24 , 5.15]
0.71 [0.50 , 1.01]
1.08 [0.59 , 1.98]
0.46 [0.19 , 1.08]
0.65 [0.54 , 0.78]

0.91 [0.49 , 1.69]
0.90 [0.47 , 1.73]
0.50 [0.33 , 0.76]
0.85 [0.60 , 1.21]
0.70 [0.55 , 0.88]

0.73 [0.52 , 1.03]
0.42 [0.20 , 0.90]
0.98 [0.81 , 1.20]
0.53 [0.34 , 0.81]
1.16 [0.75 , 1.79]
0.77 [0.65 , 0.92]

0.54 [0.31 , 0.96]
0.17 [0.05 , 0.55]
0.25 [0.06 , 1.12]
0.40 [0.18 , 0.87]

1.82 [0.17 , 19.83]
0.40 [0.26 , 0.59]

0.46 [0.22 , 0.96]
0.87 [0.65 , 1.17]
1.30 [0.59 , 2.88]
0.81 [0.64 , 1.03]
0.82 [0.69 , 0.98]

0.71 [0.65 , 0.78]

Risk Ratio
M-H, Fixed, 95% CI
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Analysis 6.4.   (Continued)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 47.72, df = 25 (P = 0.004); I² = 48%
Test for overall effect: Z = 7.12 (P < 0.00001)
Test for subgroup differences: Chi² = 12.96, df = 4 (P = 0.01), I² = 69.1%

612
5664

815
5519 100.0% 0.71 [0.65 , 0.78]

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Clinical signs of moderate/severe respiratory distress were measured
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Analysis 6.5.   Comparison 6: Corticosteroids versus placebo or
no treatment - decade of trial, Outcome 5: IVH - decade of trial

Study or Subgroup

6.5.1 Trials conducted in 1970s
Liggins 1972b (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.60 (P = 0.11)

6.5.2 Trials conducted in 1980s
Gamsu 1989 (1)
Garite 1992
Morales 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 2.14, df = 2 (P = 0.34); I² = 6%
Test for overall effect: Z = 2.71 (P = 0.007)

6.5.3 Trials conducted in 1990s
Amorim 1999
Kari 1994
Lewis 1996
Silver 1996
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 9.82, df = 3 (P = 0.02); I² = 69%
Test for overall effect: Z = 2.52 (P = 0.01)

6.5.4 Trials conducted in 2000s
Fekih 2002
Qublan 2001
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.31, df = 1 (P = 0.58); I² = 0%
Test for overall effect: Z = 2.71 (P = 0.007)

6.5.5 Trials conducted in 2010s
Gyamfi-Bannerman 2016 (2)
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.29, df = 1 (P = 0.59); I² = 0%
Test for overall effect: Z = 1.38 (P = 0.17)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 19.95, df = 11 (P = 0.05); I² = 45%
Test for overall effect: Z = 4.24 (P < 0.0001)
Test for subgroup differences: Chi² = 7.77, df = 4 (P = 0.10), I² = 48.5%

Corticosteroids
Events

16

16

2
1

13

16

6
8
0

25

39

5
2

7

2
6

8

86

Total

601
601

131
36
87

254

110
95
38
54

297

63
72

135

1427
1544
2971

4258

Placebo or no treatment
Events

27

27

4
9

20

33

17
18

3
17

55

14
8

22

0
3

3

140

Total

617
617

137
41
78

256

108
94
39
42

283

68
67

135

1400
1526
2926

4217

Weight

18.6%
18.6%

2.7%
5.9%

14.7%
23.3%

12.0%
12.6%

2.4%
13.4%
40.4%

9.4%
5.8%

15.2%

0.4%
2.1%
2.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.61 [0.33 , 1.12]
0.61 [0.33 , 1.12]

0.52 [0.10 , 2.81]
0.13 [0.02 , 0.95]
0.58 [0.31 , 1.09]
0.46 [0.26 , 0.81]

0.35 [0.14 , 0.85]
0.44 [0.20 , 0.96]
0.15 [0.01 , 2.74]
1.14 [0.72 , 1.82]
0.63 [0.44 , 0.90]

0.39 [0.15 , 1.01]
0.23 [0.05 , 1.06]
0.33 [0.15 , 0.73]

4.91 [0.24 , 102.09]
1.98 [0.50 , 7.89]
2.40 [0.69 , 8.31]

0.58 [0.45 , 0.75]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Diagnosis at postmortem only
(2) Grade 3-4 IVH reported
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Analysis 6.6.   Comparison 6: Corticosteroids versus placebo or no
treatment - decade of trial, Outcome 6: Birthweight - decade of trial

Study or Subgroup

6.6.1 Trials conducted in 1970s
Gamsu 1989
Liggins 1972b
Morrison 1978 (1)
Schmidt 1984 (2)
Schmidt 1984 (3)
Schmidt 1984 (4)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Chi² = 6.74, df = 6 (P = 0.35); I² = 11%
Test for overall effect: Z = 1.18 (P = 0.24)

6.6.2 Trials conducted in 1980s
Garite 1992
Morales 1989
Nelson 1985
Subtotal (95% CI)
Heterogeneity: Chi² = 2.67, df = 2 (P = 0.26); I² = 25%
Test for overall effect: Z = 0.43 (P = 0.67)

6.6.3 Trials conducted in 1990s
Dexiprom 1999
Kari 1994
Lewis 1996
Silver 1996
Subtotal (95% CI)
Heterogeneity: Chi² = 1.46, df = 3 (P = 0.69); I² = 0%
Test for overall effect: Z = 0.94 (P = 0.35)

6.6.4 Trials conducted in 2000s
Balci 2010
Mansouri 2010
Porto 2011
Subtotal (95% CI)
Heterogeneity: Chi² = 4.65, df = 2 (P = 0.10); I² = 57%
Test for overall effect: Z = 0.99 (P = 0.32)

6.6.5 Trials conducted in 2010s
Attawattanakul 2015
Gyamfi-Bannerman 2016
Ontela 2018 (1)
WHO 2020
Subtotal (95% CI)
Heterogeneity: Chi² = 1.35, df = 3 (P = 0.72); I² = 0%
Test for overall effect: Z = 0.28 (P = 0.78)

Total (95% CI)
Heterogeneity: Chi² = 18.46, df = 20 (P = 0.56); I² = 0%
Test for overall effect: Z = 1.39 (P = 0.16)
Test for subgroup differences: Chi² = 1.59, df = 4 (P = 0.81), I² = 0%

Corticosteroids
Mean

2203
2181.41

1462
1515
1621
1333
1788

1242
1359
1594

1795
1654
1611
917

2389
2500
2640

2557.2
2637
2400
1819

SD

757
816.9

831
383
458
488
690

678
361

456.4

437
831
538
238

133
300
445

367.6
480
831
623

Total

130
601

67
17
34
15
61

925

33
87
22

142

105
94
38
54

291

50
100
143
293

96
1427

154
1495
3172

4823

Placebo or no treatment
Mean

2133
2260.78

1501
1636
1636
1636
1670

1071
1379

1752.5

1791
1783
1734

941

2386
2600
2627

2558.1
2654
2360
1805

SD

753
832.83

837
404
404
404
448

597
293

415.4

542
837
570
219

137
300
452

340
484
837
624

Total

132
617

59
10
11
10
58

897

38
78
22

138

103
94
39
42

278

50
100
130
280

98
1400

155
1482
3135

4728

Weight

1.2%
4.6%
0.5%
0.4%
0.5%
0.3%
0.9%
8.3%

0.4%
3.9%
0.6%
4.9%

2.2%
0.7%
0.6%
4.6%
8.2%

14.0%
5.7%
3.4%

23.1%

3.9%
31.0%

1.1%
19.5%
55.5%

100.0%

Mean Difference
IV, Fixed, 95% CI

70.00 [-112.85 , 252.85]
-79.37 [-172.02 , 13.28]

-39.00 [-330.90 , 252.90]
-121.00 [-430.59 , 188.59]

-15.00 [-299.08 , 269.08]
-303.00 [-654.69 , 48.69]
118.00 [-90.03 , 326.03]
-41.39 [-110.05 , 27.26]

171.00 [-128.23 , 470.23]
-20.00 [-119.91 , 79.91]

-158.50 [-416.38 , 99.38]
-19.60 [-108.55 , 69.35]

4.00 [-129.95 , 137.95]
-129.00 [-367.43 , 109.43]
-123.00 [-370.51 , 124.51]

-24.00 [-115.74 , 67.74]
-33.13 [-102.39 , 36.13]

3.00 [-49.92 , 55.92]
-100.00 [-183.15 , -16.85]

13.00 [-93.57 , 119.57]
-20.77 [-61.95 , 20.41]

-0.90 [-100.59 , 98.79]
-17.00 [-52.54 , 18.54]

40.00 [-145.98 , 225.98]
14.00 [-30.80 , 58.80]
-3.82 [-30.36 , 22.72]

-14.02 [-33.79 , 5.76]

Mean Difference
IV, Fixed, 95% CI

-500 -250 0 250 500
Corticosteroids lighter Control lighter

Footnotes
(1) SD not reported: used largest SD from other trials in analysis 1.8
(2) intervention group received methylprednisolone
(3) intervention group received betamethasone
(4) intervention group received hydrocortisone

 
 

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

186



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 6.7.   Comparison 6: Corticosteroids versus placebo or no
treatment - decade of trial, Outcome 7: Chorioamnionitis - decade of trial

Study or Subgroup

6.7.1 Trials conducted in 1970s
Liggins 1972b
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.01, df = 1 (P = 0.31); I² = 1%
Test for overall effect: Z = 1.30 (P = 0.20)

6.7.2 Trials conducted in 1980s
Garite 1992
Lopez 1989
Morales 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.08, df = 2 (P = 0.96); I² = 0%
Test for overall effect: Z = 1.94 (P = 0.05)

6.7.3 Trials conducted in 1990s
Amorim 1999
Dexiprom 1999
Kari 1994
Lewis 1996
Silver 1996
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.32, df = 4 (P = 0.86); I² = 0%
Test for overall effect: Z = 1.18 (P = 0.24)

6.7.4 Trials conducted in 2000s
Fekih 2002
Qublan 2001
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.07, df = 1 (P = 0.79); I² = 0%
Test for overall effect: Z = 1.11 (P = 0.27)

6.7.5 Trials conducted in 2010s
Attawattanakul 2015
Gyamfi-Bannerman 2016
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.95, df = 1 (P = 0.33); I² = 0%
Test for overall effect: Z = 1.46 (P = 0.14)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 11.56, df = 13 (P = 0.56); I² = 0%
Test for overall effect: Z = 1.32 (P = 0.19)
Test for subgroup differences: Chi² = 8.82, df = 4 (P = 0.07), I² = 54.6%

Corticosteroids
Events

28
1

29

1
0
9

10

2
11
13

6
13

45

1
6

7

0
20
17

37

128

Total

556
50

606

33
20
87

140

110
102

77
38
39

366

59
72

131

96
1427
1429
2952

4195

Placebo or no treatment
Events

37
4

41

2
1

16

19

1
8
8
6

12

35

0
3

3

0
32
18

50

148

Total

580
51

631

38
20
78

136

108
102

80
39
36

365

59
67

126

98
1400
1423
2921

4179

Weight

24.2%
2.6%

26.9%

1.2%
1.0%

11.3%
13.5%

0.7%
5.3%
5.2%
4.0%
8.3%

23.6%

0.3%
2.1%
2.4%

21.6%
12.1%
33.6%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.79 [0.49 , 1.27]
0.26 [0.03 , 2.20]
0.74 [0.46 , 1.17]

0.58 [0.05 , 6.07]
0.33 [0.01 , 7.72]
0.50 [0.24 , 1.08]
0.50 [0.25 , 1.01]

1.96 [0.18 , 21.34]
1.38 [0.58 , 3.28]
1.69 [0.74 , 3.85]
1.03 [0.36 , 2.90]
1.00 [0.53 , 1.90]
1.27 [0.85 , 1.89]

3.00 [0.12 , 72.18]
1.86 [0.48 , 7.15]
2.02 [0.59 , 6.95]

Not estimable
0.61 [0.35 , 1.07]
0.94 [0.49 , 1.82]
0.73 [0.48 , 1.11]

0.86 [0.69 , 1.08]

Risk Ratio
M-H, Fixed, 95% CI

0.02 0.1 1 10 50
Favours corticosteroids Favours control
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Analysis 6.8.   Comparison 6: Corticosteroids versus placebo or no
treatment - decade of trial, Outcome 8: Endometritis - decade of trial

Study or Subgroup

6.8.1 Trials conducted in 1970s
Schutte 1980 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.01 (P = 0.99)

6.8.2 Trials conducted in 1980s
Garite 1992
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.69 (P = 0.09)

6.8.3 Trials conducted in 1990s
Amorim 1999 (1)
Dexiprom 1999
Lewis 1996
Silver 1996
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 4.26, df = 3 (P = 0.24); I² = 30%
Test for overall effect: Z = 0.54 (P = 0.59)

6.8.4 Trials conducted in 2000s
Gyamfi-Bannerman 2016
Mansouri 2010
Qublan 2001
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 4.11, df = 3 (P = 0.25); I² = 27%
Test for overall effect: Z = 0.81 (P = 0.42)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 11.29, df = 9 (P = 0.26); I² = 20%
Test for overall effect: Z = 0.78 (P = 0.44)
Test for subgroup differences: Chi² = 3.23, df = 3 (P = 0.36), I² = 7.1%

Corticosteroids
Events

1

1

10

10

9
4
2

11

26

16
4
9
5

34

71

Total

50
50

33
33

110
102

38
39

289

1427
100

72
1429
3028

3400

Placebo or no treatment
Events

1

1

5

5

13
7
4
5

29

16
6
2
3

27

62

Total

51
51

38
38

108
102

39
36

285

1400
100

67
1423
2990

3364

Weight

1.6%
1.6%

7.5%
7.5%

21.1%
11.3%
6.4%
8.4%

47.1%

26.0%
9.7%
3.3%
4.8%

43.8%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.02 [0.07 , 15.86]
1.02 [0.07 , 15.86]

2.30 [0.88 , 6.06]
2.30 [0.88 , 6.06]

0.68 [0.30 , 1.52]
0.57 [0.17 , 1.89]
0.51 [0.10 , 2.64]
2.03 [0.78 , 5.28]
0.87 [0.53 , 1.44]

0.98 [0.49 , 1.95]
0.67 [0.19 , 2.29]

4.19 [0.94 , 18.68]
1.66 [0.40 , 6.93]
1.23 [0.75 , 2.03]

1.14 [0.82 , 1.58]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Measured and reported as 'infections'

 
 

Comparison 7.   Corticosteroids versus placebo or no treatment - weekly repeats

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1 Perinatal death - protocol with
weekly repeats

14 9833 Risk Ratio (M-H, Fixed, 95%
CI)

0.85 [0.77, 0.93]

7.1.1 Single course only 10 6329 Risk Ratio (M-H, Fixed, 95%
CI)

0.88 [0.74, 1.04]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1.2 Courses including weekly re-
peats

4 3504 Risk Ratio (M-H, Fixed, 95%
CI)

0.83 [0.75, 0.93]

7.2 Neonatal death - protocol with
weekly repeats

22 10609 Risk Ratio (M-H, Fixed, 95%
CI)

0.78 [0.70, 0.87]

7.2.1 Single course only 14 6636 Risk Ratio (M-H, Fixed, 95%
CI)

0.83 [0.68, 1.02]

7.2.2 Courses including weekly re-
peats

8 3973 Risk Ratio (M-H, Fixed, 95%
CI)

0.76 [0.67, 0.86]

7.3 Fetal death - protocol with
weekly repeats

14 9833 Risk Ratio (M-H, Fixed, 95%
CI)

1.01 [0.83, 1.22]

7.3.1 Single course only 10 6329 Risk Ratio (M-H, Fixed, 95%
CI)

0.96 [0.70, 1.31]

7.3.2 Courses including weekly re-
peats

4 3504 Risk Ratio (M-H, Fixed, 95%
CI)

1.04 [0.82, 1.31]

7.4 Respiratory distress syndrome -
protocol with weekly repeats

26 11183 Risk Ratio (M-H, Fixed, 95%
CI)

0.71 [0.65, 0.78]

7.4.1 Single course only 18 7210 Risk Ratio (M-H, Fixed, 95%
CI)

0.73 [0.64, 0.83]

7.4.2 Courses including weekly re-
peats

8 3973 Risk Ratio (M-H, Fixed, 95%
CI)

0.69 [0.60, 0.79]

7.5 Moderate/severe respiratory dis-
tress syndrome

7 4874 Risk Ratio (M-H, Fixed, 95%
CI)

0.70 [0.59, 0.83]

7.5.1 Single course only 3 1359 Risk Ratio (M-H, Fixed, 95%
CI)

0.64 [0.47, 0.88]

7.5.2 Courses including weekly re-
peats

4 3515 Risk Ratio (M-H, Fixed, 95%
CI)

0.72 [0.59, 0.89]

7.6 IVH - protocol with weekly re-
peats

12 8475 Risk Ratio (M-H, Fixed, 95%
CI)

0.58 [0.45, 0.75]

7.6.1 Single course only 4 4502 Risk Ratio (M-H, Fixed, 95%
CI)

0.58 [0.37, 0.91]

7.6.2 Courses including weekly re-
peats

8 3973 Risk Ratio (M-H, Fixed, 95%
CI)

0.58 [0.43, 0.79]

7.7 Birthweight - protocol with
weekly repeats

19 9551 Mean Difference (IV, Fixed,
95% CI)

-14.02 [-33.79, 5.76]

7.7.1 Single course only 14 6165 Mean Difference (IV, Fixed,
95% CI)

-20.90 [-44.39, 2.60]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.7.2 Courses including weekly re-
peats

5 3386 Mean Difference (IV, Fixed,
95% CI)

2.72 [-33.92, 39.36]

7.8 Chorioamnionitis - protocol with
weekly repeats

15 8374 Risk Ratio (M-H, Fixed, 95%
CI)

0.86 [0.69, 1.08]

7.8.1 Single courses only 7 4659 Risk Ratio (M-H, Fixed, 95%
CI)

0.83 [0.61, 1.11]

7.8.2 Courses including weekly re-
peats

8 3715 Risk Ratio (M-H, Fixed, 95%
CI)

0.91 [0.65, 1.28]

7.9 Endometritis - protocol with
weekly repeats

10 6764 Risk Ratio (M-H, Fixed, 95%
CI)

1.14 [0.82, 1.58]

7.9.1 Single courses only 4 3332 Risk Ratio (M-H, Fixed, 95%
CI)

0.82 [0.49, 1.39]

7.9.2 Courses including weekly re-
peats

6 3432 Risk Ratio (M-H, Fixed, 95%
CI)

1.43 [0.94, 2.19]
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Analysis 7.1.   Comparison 7: Corticosteroids versus placebo or no treatment
- weekly repeats, Outcome 1: Perinatal death - protocol with weekly repeats

Study or Subgroup

7.1.1 Single course only
Liggins 1972b
Block 1977
Schutte 1980
Collaborative 1981
Gamsu 1989
Kari 1994
Dexiprom 1999
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 7.95, df = 9 (P = 0.54); I² = 0%
Test for overall effect: Z = 1.49 (P = 0.14)

7.1.2 Courses including weekly repeats
Garite 1992
Amorim 1999
Qublan 2001
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 9.90, df = 3 (P = 0.02); I² = 70%
Test for overall effect: Z = 3.35 (P = 0.0008)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 18.15, df = 13 (P = 0.15); I² = 28%
Test for overall effect: Z = 3.59 (P = 0.0003)
Test for subgroup differences: Chi² = 0.23, df = 1 (P = 0.63), I² = 0%

Corticosteroids
Events

108
11
6

47
15

8
4
1
2
1

203

12
24
21

393

450

653

Total

601
101

64
378
131

95
105
144

1427
155

3201

36
110
72

1544
1762

4963

Placebo or no treatment
Events

122
6

12
47
22

7
10

3
0
0

229

12
36
41

444

533

762

Total

617
54
58

379
137

94
103
131

1400
155

3128

41
108

67
1526
1742

4870

Weight

15.7%
1.0%
1.6%
6.1%
2.8%
0.9%
1.3%
0.4%
0.1%
0.1%

30.1%

1.5%
4.7%
5.5%

58.2%
69.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.91 [0.72 , 1.15]
0.98 [0.38 , 2.50]
0.45 [0.18 , 1.13]
1.00 [0.69 , 1.46]
0.71 [0.39 , 1.31]
1.13 [0.43 , 2.99]
0.39 [0.13 , 1.21]
0.30 [0.03 , 2.88]

4.91 [0.24 , 102.09]
3.00 [0.12 , 73.08]

0.88 [0.74 , 1.04]

1.14 [0.59 , 2.21]
0.65 [0.42 , 1.02]
0.48 [0.32 , 0.72]
0.87 [0.78 , 0.98]
0.83 [0.75 , 0.93]

0.85 [0.77 , 0.93]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 7.2.   Comparison 7: Corticosteroids versus placebo or no treatment
- weekly repeats, Outcome 2: Neonatal death - protocol with weekly repeats

Study or Subgroup

7.2.1 Single course only
Liggins 1972b
Block 1977
Morrison 1978
Schutte 1980
Collaborative 1981
Schmidt 1984
Nelson 1985
Lopez 1989
Gamsu 1989
Kari 1994
Dexiprom 1999
Porto 2011
Gyamfi-Bannerman 2016
Ontela 2018
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 10.56, df = 12 (P = 0.57); I² = 0%
Test for overall effect: Z = 1.73 (P = 0.08)

7.2.2 Courses including weekly repeats
Morales 1989
Garite 1992
Lewis 1996
Silver 1996
Amorim 1999
Qublan 2001
Fekih 2002
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 11.31, df = 7 (P = 0.13); I² = 38%
Test for overall effect: Z = 4.35 (P < 0.0001)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 22.75, df = 20 (P = 0.30); I² = 12%
Test for overall effect: Z = 4.57 (P < 0.00001)
Test for subgroup differences: Chi² = 0.61, df = 1 (P = 0.43), I² = 0%

Corticosteroids
Events

61
7
3
3

34
11
1
6

14
7
4
0
2
0

153

7
9
1
7

14
19

9
278

344

497

Total

601
101

67
64

378
66
22
20

131
95

105
144

1427
155

3376

87
36
38
54

110
72
63

1544
2004

5380

Placebo or no treatment
Events

72
5
7

12
32

5
1
6

17
7
8
2
0
0

174

8
11
1
8

28
39
21

331

447

621

Total

617
54
59
58

379
31
22
20

137
94

103
131

1400
155

3260

78
41
39
42

108
67
68

1526
1969

5229

Weight

11.3%
1.0%
1.2%
2.0%
5.1%
1.1%
0.2%
1.0%
2.6%
1.1%
1.3%
0.4%
0.1%

28.3%

1.3%
1.6%
0.2%
1.4%
4.5%
6.4%
3.2%

53.0%
71.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.87 [0.63 , 1.20]
0.75 [0.25 , 2.25]
0.38 [0.10 , 1.39]
0.23 [0.07 , 0.76]
1.07 [0.67 , 1.69]
1.03 [0.39 , 2.72]

1.00 [0.07 , 15.00]
1.00 [0.39 , 2.58]
0.86 [0.44 , 1.68]
0.99 [0.36 , 2.71]
0.49 [0.15 , 1.58]
0.18 [0.01 , 3.76]

4.91 [0.24 , 102.09]
Not estimable

0.83 [0.68 , 1.02]

0.78 [0.30 , 2.06]
0.93 [0.44 , 1.99]

1.03 [0.07 , 15.82]
0.68 [0.27 , 1.73]
0.49 [0.27 , 0.88]
0.45 [0.29 , 0.70]
0.46 [0.23 , 0.93]
0.83 [0.72 , 0.96]
0.76 [0.67 , 0.86]

0.78 [0.70 , 0.87]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 7.3.   Comparison 7: Corticosteroids versus placebo or no treatment
- weekly repeats, Outcome 3: Fetal death - protocol with weekly repeats

Study or Subgroup

7.3.1 Single course only
Block 1977
Collaborative 1981
Dexiprom 1999
Gamsu 1989
Gyamfi-Bannerman 2016
Kari 1994
Liggins 1972b
Ontela 2018
Porto 2011
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 6.17, df = 8 (P = 0.63); I² = 0%
Test for overall effect: Z = 0.29 (P = 0.77)

7.3.2 Courses including weekly repeats
Amorim 1999
Garite 1992
Qublan 2001
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.32, df = 3 (P = 0.73); I² = 0%
Test for overall effect: Z = 0.30 (P = 0.76)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 7.64, df = 12 (P = 0.81); I² = 0%
Test for overall effect: Z = 0.06 (P = 0.95)
Test for subgroup differences: Chi² = 0.17, df = 1 (P = 0.68), I² = 0%

Corticosteroids
Events

4
13

0
1
0
1

47
1
1
3

71

10
3
2

115

130

201

Total

101
378
105
131

1427
95

601
155
144

64
3201

110
36
72

1544
1762

4963

Placebo or no treatment
Events

1
15

2
5
0
0

50
0
1
0

74

8
1
2

113

124

198

Total

54
379
103
137

1400
94

617
155
131

58
3128

108
41
67

1526
1742

4870

Weight

0.7%
7.5%
1.3%
2.4%

0.3%
24.6%

0.2%
0.5%
0.3%

37.7%

4.0%
0.5%
1.0%

56.7%
62.3%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

2.14 [0.25 , 18.66]
0.87 [0.42 , 1.80]
0.20 [0.01 , 4.04]
0.21 [0.02 , 1.77]

Not estimable
2.97 [0.12 , 71.96]

0.97 [0.66 , 1.41]
3.00 [0.12 , 73.08]
0.91 [0.06 , 14.40]

6.35 [0.34 , 120.45]
0.96 [0.70 , 1.31]

1.23 [0.50 , 2.99]
3.42 [0.37 , 31.41]

0.93 [0.13 , 6.42]
1.01 [0.78 , 1.29]
1.04 [0.82 , 1.31]

1.01 [0.83 , 1.22]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control
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Analysis 7.4.   Comparison 7: Corticosteroids versus placebo or no treatment - weekly
repeats, Outcome 4: Respiratory distress syndrome - protocol with weekly repeats

Study or Subgroup

7.4.1 Single course only
Liggins 1972b
Block 1977
Morrison 1978
Teramo 1980
Schutte 1980
Collaborative 1981
Schmidt 1984
Nelson 1985
Lopez 1989
Gamsu 1989
Kari 1994
Dexiprom 1999
Balci 2010
Mansouri 2010
Porto 2011
Attawattanakul 2015
Gyamfi-Bannerman 2016
Ontela 2018
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 21.89, df = 17 (P = 0.19); I² = 22%
Test for overall effect: Z = 4.91 (P < 0.00001)

7.4.2 Courses including weekly repeats
Morales 1989
Garite 1992
Lewis 1996
Silver 1996
Amorim 1999
Qublan 2001
Fekih 2002
WHO 2020 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 27.09, df = 7 (P = 0.0003); I² = 74%
Test for overall effect: Z = 5.28 (P < 0.00001)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 47.72, df = 25 (P = 0.004); I² = 48%
Test for overall effect: Z = 7.12 (P < 0.00001)
Test for subgroup differences: Chi² = 0.36, df = 1 (P = 0.55), I² = 0%

Corticosteroids
Events

53
15

6
3

11
46
23
10

9
7

34
32

2
8
2
9

79
13

362

23
21

7
43
23
14

3
116

250

612

Total

601
101

67
38
64

378
66
22
20

131
95

105
50

100
144

96
1427

155
3660

87
36
38
54

110
72
63

1544
2004

5664

Placebo or no treatment
Events

89
12
14

3
17
65
10
11
10
16
46
27

8
20

1
20
89
10

468

41
28
17
34
43
24
19

141

347

815

Total

617
54
59
42
58

379
31
22
20

137
94

103
50

100
131

98
1400

155
3550

78
41
39
42

108
67
68

1526
1969

5519

Weight

10.6%
1.9%
1.8%
0.3%
2.2%
7.8%
1.6%
1.3%
1.2%
1.9%
5.6%
3.3%
1.0%
2.4%
0.1%
2.4%

10.8%
1.2%

57.5%

5.2%
3.2%
2.0%
4.6%
5.2%
3.0%
2.2%

17.1%
42.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.61 [0.44 , 0.84]
0.67 [0.34 , 1.32]
0.38 [0.15 , 0.92]
1.11 [0.24 , 5.15]
0.59 [0.30 , 1.15]
0.71 [0.50 , 1.01]
1.08 [0.59 , 1.98]
0.91 [0.49 , 1.69]
0.90 [0.47 , 1.73]
0.46 [0.19 , 1.08]
0.73 [0.52 , 1.03]
1.16 [0.75 , 1.79]
0.25 [0.06 , 1.12]
0.40 [0.18 , 0.87]

1.82 [0.17 , 19.83]
0.46 [0.22 , 0.96]
0.87 [0.65 , 1.17]
1.30 [0.59 , 2.88]
0.73 [0.64 , 0.83]

0.50 [0.33 , 0.76]
0.85 [0.60 , 1.21]
0.42 [0.20 , 0.90]
0.98 [0.81 , 1.20]
0.53 [0.34 , 0.81]
0.54 [0.31 , 0.96]
0.17 [0.05 , 0.55]
0.81 [0.64 , 1.03]
0.69 [0.60 , 0.79]

0.71 [0.65 , 0.78]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Clinical signs of moderate/severe respiratory distress were measured

 
 

Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of preterm birth (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

194



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 7.5.   Comparison 7: Corticosteroids versus placebo or no treatment
- weekly repeats, Outcome 5: Moderate/severe respiratory distress syndrome

Study or Subgroup

7.5.1 Single course only
Liggins 1972b
Schmidt 1984
Nelson 1985
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 1.86, df = 2 (P = 0.39); I² = 0%
Test for overall effect: Z = 2.74 (P = 0.006)

7.5.2 Courses including weekly repeats
Silver 1996
Amorim 1999
Fekih 2002
WHO 2020 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 10.28, df = 3 (P = 0.02); I² = 71%
Test for overall effect: Z = 3.11 (P = 0.002)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 12.77, df = 6 (P = 0.05); I² = 53%
Test for overall effect: Z = 4.11 (P < 0.0001)
Test for subgroup differences: Chi² = 0.39, df = 1 (P = 0.53), I² = 0%

Corticosteroids
Events

41
12
6

59

18
9
1

116

144

203

Total

601
66
22

689

54
110
63

1544
1771

2460

Placebo or no treatment
Events

73
6
6

85

14
23
15

141

193

278

Total

617
31
22

670

42
108
68

1526
1744

2414

Weight

25.6%
2.9%
2.1%

30.6%

5.6%
8.2%
5.1%

50.4%
69.4%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.58 [0.40 , 0.83]
0.94 [0.39 , 2.27]
1.00 [0.38 , 2.62]
0.64 [0.47 , 0.88]

1.00 [0.57 , 1.77]
0.38 [0.19 , 0.79]
0.07 [0.01 , 0.53]
0.81 [0.64 , 1.03]
0.72 [0.59 , 0.89]

0.70 [0.59 , 0.83]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours corticosteroids Favours control

Footnotes
(1) Clinical signs of severe respiratory distress were measured
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Analysis 7.6.   Comparison 7: Corticosteroids versus placebo or no
treatment - weekly repeats, Outcome 6: IVH - protocol with weekly repeats

Study or Subgroup

7.6.1 Single course only
Gamsu 1989 (1)
Gyamfi-Bannerman 2016 (2)
Kari 1994
Liggins 1972b (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 2.43, df = 3 (P = 0.49); I² = 0%
Test for overall effect: Z = 2.36 (P = 0.02)

7.6.2 Courses including weekly repeats
Amorim 1999
Fekih 2002
Garite 1992
Lewis 1996
Morales 1989
Qublan 2001
Silver 1996
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 17.53, df = 7 (P = 0.01); I² = 60%
Test for overall effect: Z = 3.54 (P = 0.0004)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 19.95, df = 11 (P = 0.05); I² = 45%
Test for overall effect: Z = 4.24 (P < 0.0001)
Test for subgroup differences: Chi² = 0.00, df = 1 (P = 0.99), I² = 0%

Corticosteroids
Events

2
2
8

16

28

6
5
1
0

13
2

25
6

58

86

Total

131
1427

95
601

2254

110
63
36
38
87
72
54

1544
2004

4258

Placebo or no treatment
Events

4
0

18
27

49

17
14

9
3

20
8

17
3

91

140

Total

137
1400

94
617

2248

108
68
41
39
78
67
42

1526
1969

4217

Weight

2.7%
0.4%

12.6%
18.6%
34.3%

12.0%
9.4%
5.9%
2.4%

14.7%
5.8%

13.4%
2.1%

65.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.52 [0.10 , 2.81]
4.91 [0.24 , 102.09]

0.44 [0.20 , 0.96]
0.61 [0.33 , 1.12]
0.58 [0.37 , 0.91]

0.35 [0.14 , 0.85]
0.39 [0.15 , 1.01]
0.13 [0.02 , 0.95]
0.15 [0.01 , 2.74]
0.58 [0.31 , 1.09]
0.23 [0.05 , 1.06]
1.14 [0.72 , 1.82]
1.98 [0.50 , 7.89]
0.58 [0.43 , 0.79]

0.58 [0.45 , 0.75]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Diagnosis at postmortem only
(2) Grade 3-4 IVH reported
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Analysis 7.7.   Comparison 7: Corticosteroids versus placebo or no treatment
- weekly repeats, Outcome 7: Birthweight - protocol with weekly repeats

Study or Subgroup

7.7.1 Single course only
Attawattanakul 2015
Balci 2010
Dexiprom 1999
Gamsu 1989
Gyamfi-Bannerman 2016
Kari 1994
Liggins 1972b
Mansouri 2010
Morrison 1978 (1)
Nelson 1985
Ontela 2018 (1)
Porto 2011
Schmidt 1984 (2)
Schmidt 1984 (3)
Schmidt 1984 (4)
Schutte 1980
Subtotal (95% CI)
Heterogeneity: Chi² = 14.36, df = 15 (P = 0.50); I² = 0%
Test for overall effect: Z = 1.74 (P = 0.08)

7.7.2 Courses including weekly repeats
Garite 1992
Lewis 1996
Morales 1989
Silver 1996
WHO 2020
Subtotal (95% CI)
Heterogeneity: Chi² = 2.97, df = 4 (P = 0.56); I² = 0%
Test for overall effect: Z = 0.15 (P = 0.88)

Total (95% CI)
Heterogeneity: Chi² = 18.46, df = 20 (P = 0.56); I² = 0%
Test for overall effect: Z = 1.39 (P = 0.16)
Test for subgroup differences: Chi² = 1.13, df = 1 (P = 0.29), I² = 11.5%

Corticosteroids
Mean

2557.2
2389
1795
2203
2637
1654

2181.41
2500
1462
1594
2400
2640
1333
1515
1621
1788

1242
1611
1359

917
1819

SD

367.6
133
437
757
480
831

816.9
300
831

456.4
831
445
488
383
458
690

678
538
361
238
623

Total

96
50

105
130

1427
94

601
100

67
22

154
143

15
17
34
61

3116

33
38
87
54

1495
1707

4823

Placebo or no treatment
Mean

2558.1
2386
1791
2133
2654
1783

2260.78
2600
1501

1752.5
2360
2627
1636
1636
1636
1670

1071
1734
1379

941
1805

SD

340
137
542
753
484
837

832.83
300
837

415.4
837
452
404
404
404
448

597
570
293
219
624

Total

98
50

103
132

1400
94

617
100

59
22

155
130

10
10
11
58

3049

38
39
78
42

1482
1679

4728

Weight

3.9%
14.0%

2.2%
1.2%

31.0%
0.7%
4.6%
5.7%
0.5%
0.6%
1.1%
3.4%
0.3%
0.4%
0.5%
0.9%

70.9%

0.4%
0.6%
3.9%
4.6%

19.5%
29.1%

100.0%

Mean Difference
IV, Fixed, 95% CI

-0.90 [-100.59 , 98.79]
3.00 [-49.92 , 55.92]

4.00 [-129.95 , 137.95]
70.00 [-112.85 , 252.85]

-17.00 [-52.54 , 18.54]
-129.00 [-367.43 , 109.43]

-79.37 [-172.02 , 13.28]
-100.00 [-183.15 , -16.85]
-39.00 [-330.90 , 252.90]
-158.50 [-416.38 , 99.38]
40.00 [-145.98 , 225.98]

13.00 [-93.57 , 119.57]
-303.00 [-654.69 , 48.69]

-121.00 [-430.59 , 188.59]
-15.00 [-299.08 , 269.08]
118.00 [-90.03 , 326.03]

-20.90 [-44.39 , 2.60]

171.00 [-128.23 , 470.23]
-123.00 [-370.51 , 124.51]

-20.00 [-119.91 , 79.91]
-24.00 [-115.74 , 67.74]

14.00 [-30.80 , 58.80]
2.72 [-33.92 , 39.36]

-14.02 [-33.79 , 5.76]

Mean Difference
IV, Fixed, 95% CI

-100 -50 0 50 100
Corticosteroids lighter Control lighter

Footnotes
(1) SD not reported: used largest SD from other trials in analysis 1.8
(2) Intervention group received hydrocortisone
(3) Intervention group received methylprednisolone
(4) Intervention group received betamethasone
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Analysis 7.8.   Comparison 7: Corticosteroids versus placebo or no treatment -
weekly repeats, Outcome 8: Chorioamnionitis - protocol with weekly repeats

Study or Subgroup

7.8.1 Single courses only
Attawattanakul 2015
Dexiprom 1999 (1)
Gyamfi-Bannerman 2016
Kari 1994
Liggins 1972b
Lopez 1989
Schutte 1980
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 6.83, df = 5 (P = 0.23); I² = 27%
Test for overall effect: Z = 1.26 (P = 0.21)

7.8.2 Courses including weekly repeats
Amorim 1999
Fekih 2002
Garite 1992
Lewis 1996
Morales 1989
Qublan 2001
Silver 1996
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 4.65, df = 7 (P = 0.70); I² = 0%
Test for overall effect: Z = 0.54 (P = 0.59)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 11.56, df = 13 (P = 0.56); I² = 0%
Test for overall effect: Z = 1.32 (P = 0.19)
Test for subgroup differences: Chi² = 0.17, df = 1 (P = 0.68), I² = 0%

Corticosteroids
Events

0
11
20
13
28

0
1

73

2
1
1
6
9
6

13
17

55

128

Total

96
102

1427
77

556
20
50

2328

110
59
33
38
87
72
39

1429
1867

4195

Placebo or no treatment
Events

0
8

32
8

37
1
4

90

1
0
2
6

16
3

12
18

58

148

Total

98
102

1400
80

580
20
51

2331

108
59
38
39
78
67
36

1423
1848

4179

Weight

5.3%
21.6%

5.2%
24.2%

1.0%
2.6%

60.0%

0.7%
0.3%
1.2%
4.0%

11.3%
2.1%
8.3%

12.1%
40.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

Not estimable
1.38 [0.58 , 3.28]
0.61 [0.35 , 1.07]
1.69 [0.74 , 3.85]
0.79 [0.49 , 1.27]
0.33 [0.01 , 7.72]
0.26 [0.03 , 2.20]
0.83 [0.61 , 1.11]

1.96 [0.18 , 21.34]
3.00 [0.12 , 72.18]

0.58 [0.05 , 6.07]
1.03 [0.36 , 2.90]
0.50 [0.24 , 1.08]
1.86 [0.48 , 7.15]
1.00 [0.53 , 1.90]
0.94 [0.49 , 1.82]
0.91 [0.65 , 1.28]

0.86 [0.69 , 1.08]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Suspicion of clinical chorioamnionitis as reason for delivery in Pattison 1999
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Analysis 7.9.   Comparison 7: Corticosteroids versus placebo or no treatment
- weekly repeats, Outcome 9: Endometritis - protocol with weekly repeats

Study or Subgroup

7.9.1 Single courses only
Dexiprom 1999
Gyamfi-Bannerman 2016
Mansouri 2010
Schutte 1980 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.74, df = 3 (P = 0.86); I² = 0%
Test for overall effect: Z = 0.72 (P = 0.47)

7.9.2 Courses including weekly repeats
Amorim 1999 (1)
Garite 1992
Lewis 1996
Qublan 2001
Silver 1996
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 8.24, df = 5 (P = 0.14); I² = 39%
Test for overall effect: Z = 1.66 (P = 0.10)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 11.29, df = 9 (P = 0.26); I² = 20%
Test for overall effect: Z = 0.78 (P = 0.44)
Test for subgroup differences: Chi² = 2.58, df = 1 (P = 0.11), I² = 61.3%

Corticosteroids
Events

4
16

4
1

25

9
10

2
9

11
5

46

71

Total

102
1427

100
50

1679

110
33
38
72
39

1429
1721

3400

Placebo or no treatment
Events

7
16

6
1

30

13
5
4
2
5
3

32

62

Total

102
1400

100
51

1653

108
38
39
67
36

1423
1711

3364

Weight

11.3%
26.0%

9.7%
1.6%

48.5%

21.1%
7.5%
6.4%
3.3%
8.4%
4.8%

51.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.57 [0.17 , 1.89]
0.98 [0.49 , 1.95]
0.67 [0.19 , 2.29]

1.02 [0.07 , 15.86]
0.82 [0.49 , 1.39]

0.68 [0.30 , 1.52]
2.30 [0.88 , 6.06]
0.51 [0.10 , 2.64]

4.19 [0.94 , 18.68]
2.03 [0.78 , 5.28]
1.66 [0.40 , 6.93]
1.43 [0.94 , 2.19]

1.14 [0.82 , 1.58]

Risk Ratio
M-H, Fixed, 95% CI

0.2 0.5 1 2 5
Favours corticosteroids Favours control

Footnotes
(1) Measured and reported as 'infections'

 
 

Comparison 8.   Corticosteroids versus placebo or no treatment - gestational age at trial entry

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8.1 Perinatal death - gestational age at
trial entry

14 9833 Risk Ratio (M-H, Fixed,
95% CI)

0.84 [0.77, 0.92]

8.1.1 Less than or equal to 35 weeks + 0
days

11 6185 Risk Ratio (M-H, Fixed,
95% CI)

0.83 [0.76, 0.91]

8.1.2 Greater than or equal to 34 weeks
+ 0 days

4 3648 Risk Ratio (M-H, Fixed,
95% CI)

1.70 [0.68, 4.28]

8.2 Neonatal death - gestational age at
trial entry

22 10609 Risk Ratio (M-H, Fixed,
95% CI)

0.78 [0.70, 0.86]

8.2.1 Less than or equal to 35 weeks + 0
days

19 6961 Risk Ratio (M-H, Fixed,
95% CI)

0.77 [0.69, 0.86]

8.2.2 Greater than or equal to 34 weeks
+ 0 days

4 3648 Risk Ratio (M-H, Fixed,
95% CI)

1.51 [0.49, 4.61]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8.3 Fetal death - gestational age at trial
entry

14 9833 Risk Ratio (M-H, Fixed,
95% CI)

1.00 [0.83, 1.20]

8.3.1 Less than or equal to 35 weeks + 0
days

11 6185 Risk Ratio (M-H, Fixed,
95% CI)

0.99 [0.81, 1.19]

8.3.2 Greater than or equal to 34 weeks
+ 0 days

4 3648 Risk Ratio (M-H, Fixed,
95% CI)

1.92 [0.42, 8.82]

8.4 Respiratory distress syndrome - ges-
tational age at trial entry

26 11183 Risk Ratio (M-H, Fixed,
95% CI)

0.71 [0.65, 0.78]

8.4.1 Less than or equal to 35 weeks + 0
days

20 7041 Risk Ratio (M-H, Fixed,
95% CI)

0.70 [0.63, 0.78]

8.4.2 Greater than or equal to 34 weeks
+ 0 days

7 4142 Risk Ratio (M-H, Fixed,
95% CI)

0.75 [0.60, 0.95]

8.5 IVH - gestational age at trial entry 12 8475 Risk Ratio (M-H, Fixed,
95% CI)

0.58 [0.45, 0.74]

8.5.1 Less than or equal to 35 weeks + 0
days

11 5412 Risk Ratio (M-H, Fixed,
95% CI)

0.56 [0.44, 0.72]

8.5.2 Greater than or equal to 34 weeks
+ 0 days

2 3063 Risk Ratio (M-H, Fixed,
95% CI)

4.91 [0.24, 102.09]

8.6 Birthweight - gestational age at trial
entry

19 9551 Mean Difference (IV, Fixed,
95% CI)

-13.36 [-32.99,
6.26]

8.6.1 Less than or equal to 35 weeks + 0
days

13 5412 Mean Difference (IV, Fixed,
95% CI)

-9.78 [-40.81,
21.24]

8.6.2 Greater than or equal to 34 weeks
+ 0 days

7 4139 Mean Difference (IV, Fixed,
95% CI)

-15.75 [-41.09,
9.58]

8.7 Chorioamnionitis - gestational age at
trial entry

15 8374 Risk Ratio (M-H, Fixed,
95% CI)

0.85 [0.68, 1.07]

8.7.1 Less than or equal to 35 weeks + 0
days

13 5132 Risk Ratio (M-H, Fixed,
95% CI)

0.94 [0.73, 1.20]

8.7.2 Greater than or equal to 34 weeks
+ 0 days

3 3242 Risk Ratio (M-H, Fixed,
95% CI)

0.58 [0.34, 0.99]
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Analysis 8.1.   Comparison 8: Corticosteroids versus placebo or no treatment -
gestational age at trial entry, Outcome 1: Perinatal death - gestational age at trial entry

Study or Subgroup

8.1.1 Less than or equal to 35 weeks + 0 days
Liggins 1972b
Block 1977
Schutte 1980
Collaborative 1981
Gamsu 1989
Garite 1992
Kari 1994
Amorim 1999
Dexiprom 1999
Qublan 2001
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 14.99, df = 10 (P = 0.13); I² = 33%
Test for overall effect: Z = 3.90 (P < 0.0001)

8.1.2 Greater than or equal to 34 weeks + 0 days
Liggins 1972b (1)
Porto 2011
Gyamfi-Bannerman 2016 (2)
Ontela 2018 (2)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 3.15, df = 3 (P = 0.37); I² = 5%
Test for overall effect: Z = 1.13 (P = 0.26)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 20.18, df = 14 (P = 0.12); I² = 31%
Test for overall effect: Z = 3.73 (P = 0.0002)
Test for subgroup differences: Chi² = 2.27, df = 1 (P = 0.13), I² = 55.9%

Corticosteroids
Events

102
11
6

47
15
12

8
24

4
21

393

643

6
1
2
1

10

653

Total

496
101

64
378
131

36
95

110
105

72
1544
3132

105
144

1427
155

1831

4963

Placebo or no treatment
Events

119
6

12
47
22
12

7
36
10
41

444

756

3
3
0
0

6

762

Total

486
54
58

379
137

41
94

108
103

67
1526
3053

131
131

1400
155

1817

4870

Weight

15.6%
1.0%
1.6%
6.1%
2.8%
1.5%
0.9%
4.7%
1.3%
5.5%

58.0%
99.1%

0.3%
0.4%
0.1%
0.1%
0.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.84 [0.67 , 1.06]
0.98 [0.38 , 2.50]
0.45 [0.18 , 1.13]
1.00 [0.69 , 1.46]
0.71 [0.39 , 1.31]
1.14 [0.59 , 2.21]
1.13 [0.43 , 2.99]
0.65 [0.42 , 1.02]
0.39 [0.13 , 1.21]
0.48 [0.32 , 0.72]
0.87 [0.78 , 0.98]
0.83 [0.76 , 0.91]

2.50 [0.64 , 9.74]
0.30 [0.03 , 2.88]

4.91 [0.24 , 102.09]
3.00 [0.12 , 73.08]

1.70 [0.68 , 4.28]

0.84 [0.77 , 0.92]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) From 35 weeks + 0 days
(2) 34 weeks + 0 days - 36 weeks + 6 days
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Analysis 8.2.   Comparison 8: Corticosteroids versus placebo or no treatment -
gestational age at trial entry, Outcome 2: Neonatal death - gestational age at trial entry

Study or Subgroup

8.2.1 Less than or equal to 35 weeks + 0 days
Liggins 1972b
Block 1977
Morrison 1978
Schutte 1980
Collaborative 1981
Schmidt 1984
Nelson 1985
Lopez 1989
Gamsu 1989
Morales 1989
Garite 1992
Kari 1994
Lewis 1996
Silver 1996
Dexiprom 1999
Amorim 1999
Qublan 2001
Fekih 2002
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 20.00, df = 18 (P = 0.33); I² = 10%
Test for overall effect: Z = 4.76 (P < 0.00001)

8.2.2 Greater than or equal to 34 weeks + 0 days
Liggins 1972b (1)
Porto 2011
Gyamfi-Bannerman 2016 (2)
Ontela 2018
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 2.80, df = 2 (P = 0.25); I² = 29%
Test for overall effect: Z = 0.72 (P = 0.47)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 24.16, df = 21 (P = 0.29); I² = 13%
Test for overall effect: Z = 4.65 (P < 0.00001)
Test for subgroup differences: Chi² = 1.38, df = 1 (P = 0.24), I² = 27.5%

Corticosteroids
Events

57
7
3
3

34
11
1
6

14
7
9
7
1
7
4

14
19

9
278

491

4
0
2
0

6

497

Total

496
101

67
64

378
66
22
20

131
87
36
95
38
54

105
110
72
63

1544
3549

105
144

1427
155

1831

5380

Placebo or no treatment
Events

70
5
7

12
32

5
1
6

17
8

11
7
1
8
8

28
39
21

331

617

2
2
0
0

4

621

Total

486
54
59
58

379
31
22
20

137
78
41
94
39
42

103
108

67
68

1526
3412

131
131

1400
155

1817

5229

Weight

11.2%
1.0%
1.2%
2.0%
5.1%
1.1%
0.2%
1.0%
2.6%
1.3%
1.6%
1.1%
0.2%
1.4%
1.3%
4.5%
6.4%
3.2%

52.8%
99.2%

0.3%
0.4%
0.1%

0.8%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.80 [0.58 , 1.11]
0.75 [0.25 , 2.25]
0.38 [0.10 , 1.39]
0.23 [0.07 , 0.76]
1.07 [0.67 , 1.69]
1.03 [0.39 , 2.72]

1.00 [0.07 , 15.00]
1.00 [0.39 , 2.58]
0.86 [0.44 , 1.68]
0.78 [0.30 , 2.06]
0.93 [0.44 , 1.99]
0.99 [0.36 , 2.71]

1.03 [0.07 , 15.82]
0.68 [0.27 , 1.73]
0.49 [0.15 , 1.58]
0.49 [0.27 , 0.88]
0.45 [0.29 , 0.70]
0.46 [0.23 , 0.93]
0.83 [0.72 , 0.96]
0.77 [0.69 , 0.86]

2.50 [0.47 , 13.36]
0.18 [0.01 , 3.76]

4.91 [0.24 , 102.09]
Not estimable

1.51 [0.49 , 4.61]

0.78 [0.70 , 0.86]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) From 35 weeks + 0 days
(2) 34 weeks + 0 days - 36 weeks + 6 days
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Analysis 8.3.   Comparison 8: Corticosteroids versus placebo or no treatment -
gestational age at trial entry, Outcome 3: Fetal death - gestational age at trial entry

Study or Subgroup

8.3.1 Less than or equal to 35 weeks + 0 days
Amorim 1999
Block 1977
Collaborative 1981
Dexiprom 1999
Gamsu 1989
Garite 1992
Kari 1994
Liggins 1972b
Qublan 2001
Schutte 1980
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 7.41, df = 10 (P = 0.69); I² = 0%
Test for overall effect: Z = 0.15 (P = 0.88)

8.3.2 Greater than or equal to 34 weeks + 0 days
Gyamfi-Bannerman 2016
Liggins 1972b (1)
Ontela 2018
Porto 2011
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.40, df = 2 (P = 0.82); I² = 0%
Test for overall effect: Z = 0.84 (P = 0.40)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 8.46, df = 13 (P = 0.81); I² = 0%
Test for overall effect: Z = 0.04 (P = 0.97)
Test for subgroup differences: Chi² = 0.72, df = 1 (P = 0.40), I² = 0%

Corticosteroids
Events

10
4

13
0
1
3
1

45
2
3

115

197

0
2
1
1

4

201

Total

110
101
378
105
131

36
95

496
72
64

1544
3132

1427
105
155
144

1831

4963

Placebo or no treatment
Events

8
1

15
2
5
1
0

49
2
0

113

196

0
1
0
1

2

198

Total

108
54

379
103
137

41
94

486
67
58

1526
3053

1400
131
155
131

1817

4870

Weight

4.0%
0.6%
7.4%
1.3%
2.4%
0.5%
0.2%

24.6%
1.0%
0.3%

56.4%
98.8%

0.4%
0.2%
0.5%
1.2%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.23 [0.50 , 2.99]
2.14 [0.25 , 18.66]

0.87 [0.42 , 1.80]
0.20 [0.01 , 4.04]
0.21 [0.02 , 1.77]

3.42 [0.37 , 31.41]
2.97 [0.12 , 71.96]

0.90 [0.61 , 1.32]
0.93 [0.13 , 6.42]

6.35 [0.34 , 120.45]
1.01 [0.78 , 1.29]
0.99 [0.81 , 1.19]

Not estimable
2.50 [0.23 , 27.14]
3.00 [0.12 , 73.08]
0.91 [0.06 , 14.40]

1.92 [0.42 , 8.82]

1.00 [0.83 , 1.20]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) From 35 weeks + 0 days
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Analysis 8.4.   Comparison 8: Corticosteroids versus placebo or no treatment - gestational
age at trial entry, Outcome 4: Respiratory distress syndrome - gestational age at trial entry

Study or Subgroup

8.4.1 Less than or equal to 35 weeks + 0 days
Liggins 1972b
Block 1977
Morrison 1978
Schutte 1980
Teramo 1980
Collaborative 1981
Schmidt 1984
Nelson 1985
Lopez 1989
Gamsu 1989
Morales 1989
Garite 1992
Kari 1994
Lewis 1996
Silver 1996
Amorim 1999
Dexiprom 1999
Qublan 2001
Fekih 2002
WHO 2020 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 39.23, df = 19 (P = 0.004); I² = 52%
Test for overall effect: Z = 6.90 (P < 0.00001)

8.4.2 Greater than or equal to 34 weeks + 0 days
Liggins 1972b (2)
Mansouri 2010
Balci 2010
Porto 2011
Attawattanakul 2015
Gyamfi-Bannerman 2016
Ontela 2018
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 9.73, df = 6 (P = 0.14); I² = 38%
Test for overall effect: Z = 2.39 (P = 0.02)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 48.46, df = 26 (P = 0.005); I² = 46%
Test for overall effect: Z = 7.21 (P < 0.00001)
Test for subgroup differences: Chi² = 0.28, df = 1 (P = 0.60), I² = 0%

Corticosteroids
Events

51
15

6
11
3

46
23
10

9
7

23
21
34

7
43
23
32
14

3
116

497

2
8
2
2
9

79
13

115

612

Total

496
101

67
64
38

378
66
22
20

131
87
36
95
38
54

110
105

72
63

1544
3587

105
100

50
144

96
1427

155
2077

5664

Placebo or no treatment
Events

85
12
14
17

3
65
10
11
10
16
41
28
46
17
34
43
27
24
19

141

663

4
20

8
1

20
89
10

152

815

Total

486
54
59
58
42

379
31
22
20

137
78
41
94
39
42

108
103

67
68

1526
3454

131
100

50
131

98
1400

155
2065

5519

Weight

10.3%
1.9%
1.8%
2.1%
0.3%
7.8%
1.6%
1.3%
1.2%
1.9%
5.2%
3.2%
5.6%
2.0%
4.6%
5.2%
3.3%
3.0%
2.2%

17.1%
81.7%

0.4%
2.4%
1.0%
0.1%
2.4%

10.8%
1.2%

18.3%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.59 [0.43 , 0.81]
0.67 [0.34 , 1.32]
0.38 [0.15 , 0.92]
0.59 [0.30 , 1.15]
1.11 [0.24 , 5.15]
0.71 [0.50 , 1.01]
1.08 [0.59 , 1.98]
0.91 [0.49 , 1.69]
0.90 [0.47 , 1.73]
0.46 [0.19 , 1.08]
0.50 [0.33 , 0.76]
0.85 [0.60 , 1.21]
0.73 [0.52 , 1.03]
0.42 [0.20 , 0.90]
0.98 [0.81 , 1.20]
0.53 [0.34 , 0.81]
1.16 [0.75 , 1.79]
0.54 [0.31 , 0.96]
0.17 [0.05 , 0.55]
0.81 [0.64 , 1.03]
0.70 [0.63 , 0.78]

0.62 [0.12 , 3.34]
0.40 [0.18 , 0.87]
0.25 [0.06 , 1.12]

1.82 [0.17 , 19.83]
0.46 [0.22 , 0.96]
0.87 [0.65 , 1.17]
1.30 [0.59 , 2.88]
0.75 [0.60 , 0.95]

0.71 [0.65 , 0.78]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Clinical signs of moderate/severe respiratory distress were measured
(2) From 35 weeks + 0 days
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Analysis 8.5.   Comparison 8: Corticosteroids versus placebo or no treatment
- gestational age at trial entry, Outcome 5: IVH - gestational age at trial entry

Study or Subgroup

8.5.1 Less than or equal to 35 weeks + 0 days
Amorim 1999
Fekih 2002
Gamsu 1989 (1)
Garite 1992
Kari 1994
Lewis 1996
Liggins 1972b (1)
Morales 1989
Qublan 2001
Silver 1996
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 18.44, df = 10 (P = 0.05); I² = 46%
Test for overall effect: Z = 4.48 (P < 0.00001)

8.5.2 Greater than or equal to 34 weeks + 0 days
Gyamfi-Bannerman 2016 (2)
Liggins 1972b (3)
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.03 (P = 0.30)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 20.03, df = 11 (P = 0.04); I² = 45%
Test for overall effect: Z = 4.31 (P < 0.0001)
Test for subgroup differences: Chi² = 1.94, df = 1 (P = 0.16), I² = 48.5%

Corticosteroids
Events

6
5
2
1
8
0

16
13
2

25
6

84

2
0

2

86

Total

110
63

131
36
95
38

496
87
72
54

1544
2726

1427
105

1532

4258

Placebo or no treatment
Events

17
14
4
9

18
3

27
20
8

17
3

140

0
0

0

140

Total

108
68

137
41
94
39

486
78
67
42

1526
2686

1400
131

1531

4217

Weight

11.9%
9.4%
2.7%
5.9%

12.6%
2.4%

19.0%
14.7%
5.8%

13.3%
2.1%

99.6%

0.4%

0.4%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.35 [0.14 , 0.85]
0.39 [0.15 , 1.01]
0.52 [0.10 , 2.81]
0.13 [0.02 , 0.95]
0.44 [0.20 , 0.96]
0.15 [0.01 , 2.74]
0.58 [0.32 , 1.06]
0.58 [0.31 , 1.09]
0.23 [0.05 , 1.06]
1.14 [0.72 , 1.82]
1.98 [0.50 , 7.89]
0.56 [0.44 , 0.72]

4.91 [0.24 , 102.09]
Not estimable

4.91 [0.24 , 102.09]

0.58 [0.45 , 0.74]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Diagnosis at postmortem only
(2) Grade 3-4 IVH reported
(3) Diagnosis at postmortem only; from 35 weeks + 0 days
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Analysis 8.6.   Comparison 8: Corticosteroids versus placebo or no treatment -
gestational age at trial entry, Outcome 6: Birthweight - gestational age at trial entry

Study or Subgroup

8.6.1 Less than or equal to 35 weeks + 0 days
Liggins 1972b (1)
Liggins 1972b (2)
Liggins 1972b (3)
Liggins 1972b (4)
Morrison 1978
Schutte 1980
Schmidt 1984 (5)
Schmidt 1984 (6)
Schmidt 1984 (7)
Nelson 1985
Gamsu 1989
Morales 1989
Garite 1992
Kari 1994
Lewis 1996
Silver 1996
Dexiprom 1999
WHO 2020
Subtotal (95% CI)
Heterogeneity: Chi² = 15.78, df = 17 (P = 0.54); I² = 0%
Test for overall effect: Z = 0.62 (P = 0.54)

8.6.2 Greater than or equal to 34 weeks + 0 days
Liggins 1972b (8)
Liggins 1972b (9)
Balci 2010
Mansouri 2010
Porto 2011
Attawattanakul 2015
Gyamfi-Bannerman 2016
Ontela 2018 (10)
Subtotal (95% CI)
Heterogeneity: Chi² = 5.40, df = 7 (P = 0.61); I² = 0%
Test for overall effect: Z = 1.22 (P = 0.22)

Total (95% CI)
Heterogeneity: Chi² = 21.26, df = 25 (P = 0.68); I² = 0%
Test for overall effect: Z = 1.33 (P = 0.18)
Test for subgroup differences: Chi² = 0.09, df = 1 (P = 0.77), I² = 0%

Corticosteroids
Mean

2103.6
2353.9
1891.9
1493.9

1462
1788
1515
1621
1333
1594
2203
1359
1242
1654
1611
917

1795
1819

2787.2
2518.4

2389
2500
2640

2557.2
2637
2400

SD

719.2
661.5
990.8

1167.4
831
690
383
458
488

456.4
757
361
678
831
538
238
437
623

594.3
538.9

133
300
445

367.6
480
831

Total

165
168
140

23
67
61
17
34
15
22

130
87
33
94
38
54

105
1495
2748

18
87
50

100
143

96
1427

154
2075

4823

Placebo or no treatment
Mean

2294.2
2392.6
1865.5
1430.8

1501
1670
1636
1636
1636

1752.5
2133
1379
1071
1783
1734

941
1791
1805

2713.3
2532
2386
2600
2627

2558.1
2654
2360

SD

816.6
614.3
997.8

1225.8
837
448
404
404
404

415.4
753
293
597
837
570
219
542
624

521.3
610.5

137
300
452
340
484
837

Total

154
185
121

26
59
58
10
11
10
22

132
78
38
94
39
42

103
1482
2664

24
107

50
100
130

98
1400

155
2064

4728

Weight

1.3%
2.2%
0.7%
0.1%
0.5%
0.9%
0.4%
0.5%
0.3%
0.6%
1.2%
3.9%
0.4%
0.7%
0.6%
4.6%
2.1%

19.2%
40.0%

0.3%
1.5%

13.7%
5.6%
3.4%
3.9%

30.5%
1.1%

60.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-190.60 [-359.94 , -21.26]
-38.70 [-172.27 , 94.87]
26.40 [-215.56 , 268.36]
63.10 [-607.44 , 733.64]

-39.00 [-330.90 , 252.90]
118.00 [-90.03 , 326.03]

-121.00 [-430.59 , 188.59]
-15.00 [-299.08 , 269.08]
-303.00 [-654.69 , 48.69]
-158.50 [-416.38 , 99.38]
70.00 [-112.85 , 252.85]
-20.00 [-119.91 , 79.91]

171.00 [-128.23 , 470.23]
-129.00 [-367.43 , 109.43]
-123.00 [-370.51 , 124.51]

-24.00 [-115.74 , 67.74]
4.00 [-129.95 , 137.95]

14.00 [-30.80 , 58.80]
-9.78 [-40.81 , 21.24]

73.90 [-270.88 , 418.68]
-13.60 [-175.48 , 148.28]

3.00 [-49.92 , 55.92]
-100.00 [-183.15 , -16.85]

13.00 [-93.57 , 119.57]
-0.90 [-100.59 , 98.79]
-17.00 [-52.54 , 18.54]

40.00 [-145.98 , 225.98]
-15.75 [-41.09 , 9.58]

-13.36 [-32.99 , 6.26]

Mean Difference
IV, Fixed, 95% CI

-500 -250 0 250 500
Corticosteroids lighter Control lighter

Footnotes
(1) 30 weeks + 0 days - 32 weeks + 6 days
(2) 33 weeks + 0 days - 34 weeks + 6 days
(3) 26 weeks + 0 days - 29 weeks + 6 days
(4) Less than 26 weeks + 0 days
(5) intervention group received methylprednisolone
(6) intervention group received betamethasone
(7) intervention group received hydrocortisone
(8) From 37 weeks + 0 days
(9) 35 weeks + 0 days - 36 weeks + 6 days
(10) SD not reported: used largest SD from other trials in this analysis
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Analysis 8.7.   Comparison 8: Corticosteroids versus placebo or no treatment - gestational
age at trial entry, Outcome 7: Chorioamnionitis - gestational age at trial entry

Study or Subgroup

8.7.1 Less than or equal to 35 weeks + 0 days
Amorim 1999
Dexiprom 1999 (1)
Fekih 2002
Garite 1992
Kari 1994
Lewis 1996
Liggins 1972b
Lopez 1989
Morales 1989
Qublan 2001
Schutte 1980
Silver 1996
WHO 2020
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 9.52, df = 12 (P = 0.66); I² = 0%
Test for overall effect: Z = 0.51 (P = 0.61)

8.7.2 Greater than or equal to 34 weeks + 0 days
Attawattanakul 2015
Gyamfi-Bannerman 2016 (2)
Liggins 1972b (3)
Subtotal (95% CI)
Total events:
Heterogeneity: Chi² = 0.63, df = 1 (P = 0.43); I² = 0%
Test for overall effect: Z = 2.00 (P = 0.05)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 12.56, df = 14 (P = 0.56); I² = 0%
Test for overall effect: Z = 1.39 (P = 0.16)
Test for subgroup differences: Chi² = 2.58, df = 1 (P = 0.11), I² = 61.2%

Corticosteroids
Events

2
11
1
1

13
6

28
0
9
6
1

13
17

108

0
20

0

20

128

Total

110
102

59
33
77
38

459
20
87
72
50
39

1429
2575

96
1427

97
1620

4195

Placebo or no treatment
Events

1
8
0
2
8
6

34
1

16
3
4

12
18

113

0
32

3

35

148

Total

108
102

59
38
80
39

456
20
78
67
51
36

1423
2557

98
1400

124
1622

4179

Weight

0.7%
5.3%
0.3%
1.2%
5.2%
3.9%

22.7%
1.0%

11.2%
2.1%
2.6%
8.3%

12.0%
76.5%

21.5%
2.0%

23.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.96 [0.18 , 21.34]
1.38 [0.58 , 3.28]

3.00 [0.12 , 72.18]
0.58 [0.05 , 6.07]
1.69 [0.74 , 3.85]
1.03 [0.36 , 2.90]
0.82 [0.50 , 1.33]
0.33 [0.01 , 7.72]
0.50 [0.24 , 1.08]
1.86 [0.48 , 7.15]
0.26 [0.03 , 2.20]
1.00 [0.53 , 1.90]
0.94 [0.49 , 1.82]
0.94 [0.73 , 1.20]

Not estimable
0.61 [0.35 , 1.07]
0.18 [0.01 , 3.49]
0.58 [0.34 , 0.99]

0.85 [0.68 , 1.07]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours control

Footnotes
(1) Suspicion of clinical chorioamnionitis as reason for delivery in Pattison 1999
(2) 34 weeks + 0 days - 36 weeks + 6 days
(3) From 35 weeks + 0 days

 

 

A D D I T I O N A L   T A B L E S
 

Trial Minimum

(weeks+days)

Maximum

(weeks+days)

Amorim 1999 28+0 34+6

Attawattanakul 2015 34+0 36+6

Balci 2010 34+0 36+6

Block 1977 Not reported 36+6

Table 1.   Gestational age parameters for included trials 
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Collaborative 1981 26+0 37+0

Dexiprom 1999 28+0 34+6

Fekih 2002
 

26+0 34+6

 

Gamsu 1989 Not reported 34+6

Garite 1992 24+0 27+6

Gyamfi-Bannerman 2016 34+0 36+6

Kari 1994
 

24+0 31+6

 

Lewis 1996 24+0 34+6

Liggins 1972b 24+0 36+6

Lopez 1989 27+0 35+0

Mansouri 2010 35+0 36+6

Morales 1989 26+0 34+6

Morrison 1978 Not reported 34+0

Nelson 1985 28+0 34+6

Ontela 2018 34+0 36+6

Porto 2011 34+0 36+6

Qublan 2001 27+0 34+6

Schutte 1980 26+0 32+6

Schmidt 1984 26+0 32+0

Shanks 2010 34+0 36+6

Silver 1996 24+0 29+6

Teramo 1980 28+0 35+6

WHO 2020 26+0 33+6

Table 1.   Gestational age parameters for included trials  (Continued)
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A P P E N D I C E S

Appendix 1. Search methods for ClinicalTrials.gov and the databases that contribute to ICTRP

Each line was run separately

corticosteroid(s) AND pregnancy

corticosteroid(s) AND antenatal

corticosteroid(s) AND prenatal

steroid(s) AND pregnancy

steroid(s) AND antenatal

steroid(s) AND prenatal

dexamethasone AND pregnancy

dexamethasone AND antenatal

dexamethasone AND prenatal

betamethasone AND pregnancy

betamethasone AND antenatal

betamethasone AND prenatal

F E E D B A C K

Nachum, September 2002,

Summary

Are there enough data to indicate the eGicacy of antenatal steroids in twins?

(Summary of comment received from Zohar Nachum, September 2002)

Reply

Only two small trials report outcome following a multiple pregnancy. Therefore there is currently not enough evidence to support the use
of corticosteroids in multiple pregnancy. Nevertheless, in view of the strength of the overall evidence, it would seem sensible to oGer a
single course of steroids to women with a multiple pregnancy at risk of preterm birth.

(Summary of response from Devender Roberts and Stuart Dalziel, May 2006)

Contributors

Devender Roberts
Stuart Dalziel

Preston, August 2002,

Summary

It is unclear whether quasi-randomised trials should be included. The abstract states they are included, types of studies says they are
excluded, and a quasi-randomised study has been included (Morales 1986).

Also some data appear to be missing from the meta-analysis. Silver 1995 does not contribute any information to the outcome neonatal
death, yet the data are reported in the abstract you reference (7/54 deaths on dexamethasone, 8/42 deaths on placebo).

(Summary of comments received from Carol Preston, August 2002)

Reply

The protocol for the updated review excluded quasi-randomised studies, and Morales 1986 has therefore been excluded. The data for
neonatal deaths in Silver 1995 are now included in the meta-analysis.
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(Summary of response from Devender Roberts and Stuart Dalziel, May 2006)

Contributors

Devender Roberts
Stuart Dalziel

Liabsuetrakul, September 2003,

Summary

The results, and reviewer's conclusions, are that administering corticosteroids (24 mg betamethasone, or 24 mg dexamethasone) to women
who are expected to give birth at 28-34 weeks' gestation reduces neonatal morbidity and mortality. However, there is no clarification of
how this should be prescribed. Standard regimens are for 48 hours treatment, using either 12 mg betamethasone IM every 24 hours, or 6
mg dexamethasone IM every 12 hours. But data in this review show the maximum benefit for corticosteroids is aEer 24 hours of treatment.

I have some questions about how to maximise the benefit in clinical practice.

1) For a woman in preterm labor who is being given tocolytic treatment to facilitate steroid administration, how long should tocolytics be
continued, 24 hours or 48 hours?

2) Would the benefit of steroids be the same for a modified regimen over 24 hours, for example 8 mg dexamethasone IM every 8 hours for
3 doses, or 12 mg dexamethasone IM every 12 hours? Will this aGect adrenal suppression and fetal growth like repeated doses?

3) Do we need a review comparing the benefits and adverse events between diGerent regimens of prophylactic corticosteroids?

(Summary of comments from Tippawan Liabsuetrakul, September 2003)

Reply

These questions have all been addressed by sub-group analyses in the updated review.

(Summary of response from Devender Roberts and Stuart Dalziel, May 2006)

Contributors

Devender Roberts
Stuart Dalziel

Selinger, December 2005,

Summary

Why do the corticosteroids need to be administered by intramuscular injection? Is there any evidence that this is preferable to oral
administration?

(Summary of comment from Mark Selinger, December 2005)

Reply

Presumably the original sheep studies were done with parenteral steroids, so perhaps the initial extrapolation to humans was
intramuscular use. We are not aware of evidence about the eGects of oral administration.

(Summary of response from Devender Roberts and Stuart Dalziel, May 2006)

Contributors

Devender Roberts
Stuart Dalziel

Hutchon, May 2006,

Summary

There have been two recent reports(1,2) of 30-year follow-up of people recruited whilst in utero to Liggins 1972a. Both used intention-to-
treat analysis, as does this review. One of these reports (1) stated " that there were similar numbers of neonatal survivors with much the
same perinatal morbidity in both treatment and control groups". Clearly this means that Liggins 1972a showed no overall benefit in terms
of survival or morbidity, which to me seem the most important end points.
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Liggins 1972a forms a major part of this Cochrane review, yet the data from the follow-up reports diGer from those in the review. This new
evidence therefore raises questions about the validity of the Cochrane meta-analysis. There are also discrepancies between this version
of the review, and its earlier published versions, for some of the other trials. The version published in EGective care in Pregnancy and
Childbirth (3) contained 12 trials reporting the eGect of corticosteroids on early neonatal death (0-7 days). Some of these 12 are in the
analysis presented here of corticosteroids versus placebo for the outcome neonatal death (0-28 days). However, for Liggins 1972a, Block
1977, Gamsu 1989, and Morales 1989 the data remain unchanged between the two reviews. Does this mean there were no deaths from 8-28
days? We now know this is not true for Liggins 1972a. There is also something peculiar about the randomisation in Schmidt 1984. Between
appearing in EGective Care in Pregnancy and Childbirth and inclusion in the Cochrane review 15 women were added to this study, all in
the treatment group and with no change in the number of deaths.

I understand an update of the review is in preparation. However, since the early nineties it would have been considered unethical to carry
out a randomised trial of steroids versus placebo and so I do not expect any new trials to have become available since the last Cochrane
review in 2002.

(Summary of feedback from David Hutchon, May 2006)
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3. Table 45.12 In: Chalmers I, Enkin M, Keirse MJNC, eds. EGective care in pregnancy and childbirth. Oxford: Oxford University Press,
1989:754.

Reply

Since EGective Care in Pregnancy and Childbirth appeared, nine randomised controlled trials of antenatal corticosteroids have been
published. These trials are now included in the updated Cochrane review. This updated review shows the contribution of each study to the
outcome measures, and describes the methodological quality of each included trial.

For Liggins 1972a, the previous Cochrane review (Crowley 1996) included data that were published at that time Hence, data for perinatal
death (stillbirth or death in the first week of life) were included. However, the updated Cochrane review includes an intention-to-treat
analysis of the original data from Liggins 1972a. These data were not available for the previous review (Crowley 1996). This updated review
therefore now includes data for neonatal death (death in the first 28 days of life) in Liggins 1972a.

Data reported for Schmidt 1984 included a third arm of women and infants who had been excluded from randomisation. This study is now
excluded from the review.

(Suumary of response from Devender Roberts and Stuart Dalziel, May 2006)

Contributors

Devender Roberts
Stuart Dalziel

Hutchon, January 2007,

Summary

It is good to see the updated review has incorporated intention to treat analysis for all the trials. In the paragraph entitled "EGects of
antenatal corticosteroids for preterm birth" the third sentence referring to the 1990 review by Crowley et al (1) is not strictly correct. "This
review showed that corticosteroids ... are eGective in preventing respiratory distress syndrome and neonatal mortality." In fact that analysis
was for early neonatal deaths (deaths in the first seven days) only. Subsequently the Cochrane review used neonatal deaths (deaths in the
first 28 days) and, as I pointed out in my feedback on the last update, data from some of the trials (Liggins 1972a, Block 1977, Gamsu 1989,
and Morales 1989) are still the same as the previous data reported as early neonatal deaths. Therefore, to be correct, the above sentence
should end "...preventing respiratory distress and early neonatal mortality."

Confusion remains regarding the results of three trials. DiGerences in the data for neonatal death between this update and the previous
version (Table 1) are unexplained. For Block 1977 and Gamsu 1989 the diGerences are minor, but for Morales 1986 they are larger. These
changes merit some comment.

Table 1 DiGerences in the data for neonatal mortality:

Block 1977
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Previous update: Treatment (n/N) = 1/69; Control (n/N) = 5/61
This update: Treatment (n/N) = 1/57; Control (n/N) = 5/53

Gamsu 1989
Previous update: Treatment (n/N) = 14/131; Control (n/N) = 20/137
This update: Treatment (n/N) = 14/130; Control (n/N) = 17/132

Morales 1986
Previous update: Treatment (n/N) = 7/121; Control (n/N) = 13/124
This update: Treatment (n/N) = 7/87; Control (n/N) = 8/78

Finally, data from Liggins 1972a has been adjusted and is now presented as an intention to treat analysis. Precise details about the cause
of death are not available. Data for Block 1977, Gamsu 1989 and Morales 1986 are not quite as old as that for Liggins 1972a, nevertheless,
it is surprising that secure reanalysis of these studies was available aEer all these years.

1.Crowley P, Chalmers I, Keirse MJNC. The eGects of corticosteroid administration before preterm delivery: an overview of the evidence
from controlled trials. British Journal of Obstetrics and Gynaecology 1990; 97:11-25

(Summary of feedback from David Hutchon, January 2007)

Reply

A reply from the authors will be published as soon as it is available.

Contributors

David Hutchon

Vlassov, 15 March 2008

Summary

The title of the review is misleading; the objectives of the review, as well as the outcomes evaluated, are NOT about fetal lung maturation
only.

(Summary of feedback from Vasiliy Vlassov, March 2008)

Reply

The results of the review do include data for outcomes other than fetal lung maturity. For the update, we did not want to significantly alter
the title of the review. The intention of the original review was to assess the eGect on fetal lung maturation. We felt it would be too radical
a change for this first update to have a completely diGerent title. We will consider this comment for future updates.

(Reply from Devender Roberts, June 2008)

Contributors

Devender Roberts

Berghella, 23 January 2013

Summary

This review is one of the best and most comprehensive I have seen. However, I would suggest though adding ‘neonatal hypoglycemia’ as
an outcome.

(Comment submitted by Vincenzo Berghella, January 2013)

Reply

Thank you for your comments and for your suggestion regarding neonatal hypoglycemia. In this update we decided not to include this
outcome because neonatal hypogylacemia is diGicult to define and since we have already included many adverse outcomes for the baby
we did not consider this one to be a critical addition to the outcomes.

Contributors

Emma McGoldrick and Fiona Stewart, November 2020.
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W H A T ' S   N E W

 

Date Event Description

8 February 2021 Amended Edited the plain language summary to include a link to a visual
summary for this updated review.

 

H I S T O R Y

Protocol first published: Issue 4, 2003
Review first published: Issue 3, 2006

 

Date Event Description

7 January 2021 Amended Edited Abstract/Main results to remove superflous 'we' from the
text.

19 December 2020 Feedback has been incorporated The authors have responded to Feedback 8.

3 September 2020 New citation required and conclusions
have changed

Overall, the conclusions remain the same. However with the ad-
dition of additional studies from low- and medium-resource set-
tings the conclusions are more certain for perinatal mortality,
and for neonatal mortality and morbidity. This new evidence has
been reflected in the conclusions.

3 September 2020 New search has been performed Search updated and three recently-published studies added as
well as two studies added that were excluded from the previous
version of the review. Six studies included in the previous version
did not meet Pregnancy and Childbirth trustworthiness criteria
and have not been included in this update.

17 February 2016 New citation required but conclusions
have not changed

Nine new studies added for this update (Attawattanakul 2015;
Balci 2010; Goodner 1979a; Gyamfi-Bannerman 2016; Khaz-
ardoust 2012a; Lopez 1989; Mansouri 2010; Porto 2011; Shanks
2010). The review now includes a total of 30 studies. The conclu-
sions remain unchanged.

17 February 2016 New search has been performed Search updated. The methods updated and the analyses have
been restructured. 'Summary of findings' table has been incor-
porated.

23 January 2013 Feedback has been incorporated Feedback 8 received from Vincenzo Berghella.

30 April 2010 Amended Search updated. Fourteen reports added to Studies awaiting
classification.

25 June 2008 Feedback has been incorporated Feedback from Vasiliy Vlassov added with a reply from the review
author.

23 June 2008 Amended Converted to new review format.

14 March 2007 Feedback has been incorporated Feedback from David Hutchon added.

30 October 2005 New search has been performed The review substantially updates the Crowley 2006 review due
to new Cochrane guidelines for inclusion and exclusion of stud-
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Date Event Description

ies and the need for the review to be standardised with the re-
peat courses of prenatal corticosteroids review. Six new trials
have been included (Amorim 1999; Dexiprom 1999; Fekih 2002a;
Lewis 1996; Nelson 1985; Qublan 2001). Three studies that were
included in the previous review have been excluded. The re-
sults are now presented as relative risks. Results from recent fol-
low-up studies have been included. Individual participant data
were available from the Liggins and Howie study and these were
analysed completely by intention-to-treat analysis for the first
time. These data contribute nearly a third of the data to the re-
view. This represents an important development. The review al-
so provides new information on corticosteroid use in the pres-
ence of rupture of membranes, hypertension syndromes, in mul-
tiple pregnancies and according to gestational age at first corti-
costeroid dose.

 

C O N T R I B U T I O N S   O F   A U T H O R S

For this update the contributions of each author are listed below.

Fiona Stewart assessed all trials for trustworthiness, extracted and entered data, assessed risk of bias, assessed certainty of evidence,
draEed 'Summary of findings' tables, draEed text of the review. Emma McGoldrick assessed all trials for trustworthiness, extracted data,
assessed risk of bias, re-analysed intraventricular haemorrhage (IVH) data. Roses Parker, for a proportion of trials, extracted data, assessed
risk of bias and assessed for trustworthiness. She also assessed certainty of evidence and draEed 'Summary of findings' tables. Stuart
Dalziel reviewed all aspects of review and contributed to text.

D E C L A R A T I O N S   O F   I N T E R E S T

Fiona Stewart: none known

Emma McGoldrick: none known

Roses Parker: none known

Stuart Dalziel reports receiving research funding, not associated with the review topic, from Cure Kids, Health Research Council, and
Starship Foundation, New Zealand. Stuart Dalziel is employed by The University of Auckland and Auckland District Health Board. He is also
on the board of the Advanced Paediatric Life Support New Zealand.

S O U R C E S   O F   S U P P O R T

Internal sources

• University of Auckland, New Zealand

• The University of Liverpool, UK

• Liverpool Women's NHS Foundation Trust, UK

External sources

• Harris-Wellbeing of Women Preterm Birth Centre, UK

• Cure Kids, New Zealand

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

The methods have been updated to current standard methods text for the Cochrane Pregnancy and Childbirth Group.

The following subgroups were not pre-specified in the protocol:

1. decade of trial;

2. gestational age at trial entry;

3. protocol with weekly repeats.
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In the 2016 update, comparison one was re-structured to include only the main analysis, with all clinical groups moved to subsequent
comparisons. We have also deleted subgroups from previous versions of the review related to post-randomisation variables (gestational
age to delivery and ruptured membranes at specific time points). A 'Summary of findings' table has been incorporated in this update (2016).

We clarified the primary outcome of deaths (fetal/neonatal) to perinatal deaths. Neonatal deaths and fetal deaths are still presented
separately as primary outcomes.

We renamed outcomes of mean length for children and adults as mean height.

In response to referee feedback we changed the name of the primary outcome 'puerperal sepsis' to 'endometritis (including infections)'.
Most trials (7/10) in this analysis specifically reported endometritis.

2020 update

We used pre-defined criteria to assess the trustworthiness of studies that otherwise meet the review's inclusion criteria. We put any studies
that were assessed as untrustworthy into 'awaiting classification' and did not include them in the review.

To ensure a consistent approach in our analysis we applied the intention-to-treat principle for all outcomes related to the neonate/fetus,
and we expanded our methods in this regard in the 'Dealing with missing data' section.

We amended our methods for assessing heterogeneity using up-to-date Cochrane methods.

We checked and re-analysed the data relating to the intraventricular haemorrhage(IVH) to take into diGerent methods of diagnosing IVH.

For the child and the child as adult, we removed the secondary outcomes relating to visual impairment, hearing impairment,
developmental delay and intellectual impairment since these are all included in the primary outcome of neurodevelopmental disability.

We added two outcomes to the 'Summary of findings' table - neonatal death and neurodevelopmental disability - because we believe
these outcomes are important in presenting a more complete summary of the evidence.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Adrenal Cortex Hormones  [*administration & dosage];  Betamethasone  [administration & dosage];  Bias;  Cerebral Intraventricular
Hemorrhage  [prevention & control];  Developmental Disabilities  [epidemiology];  Dexamethasone  [administration & dosage];  Fetal
Organ Maturity  [*drug eGects];  Hydrocortisone  [administration & dosage];  Lung  [drug eGects]  [*embryology];  Maternal Death; 
Perinatal Death;  *Premature Birth;  Prenatal Care  [*methods];  Randomized Controlled Trials as Topic;  Respiratory Distress Syndrome,
Newborn  [*prevention & control]

MeSH check words

Female; Humans; Infant, Newborn; Pregnancy
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