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A B S T R A C T

Background

Infants born at term by elective caesarean section are more likely to develop respiratory morbidity than infants born vaginally. Prophylactic
corticosteroids in singleton preterm pregnancies accelerate lung maturation and reduce the incidence of respiratory complications. It is
unclear whether administration at term gestations, prior to caesarean section, improves the respiratory outcomes for these babies without
causing any unnecessary morbidity to the mother or the infant.

Objectives

The objective of this review was to assess the eEect of prophylactic corticosteroid administration before elective caesarean section at term,
as compared to usual care (which could be placebo or no treatment), on fetal, neonatal and maternal morbidity. We also assessed the
impact of the treatment on the child in later life.

Search methods

For this update, we searched Cochrane Pregnancy and Childbirth’s Trials Register, ClinicalTrials.gov (20 January 2021) and reference lists
of retrieved studies.

Selection criteria

We included randomised controlled trials comparing prophylactic antenatal corticosteroid administration (betamethasone or
dexamethasone) with placebo or with no treatment, given before elective caesarean section at term (at or aDer 37 weeks of gestation).
Quasi-randomised and cluster-randomised controlled trials were also eligible for inclusion.

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 GRADE
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approach. Our primary outcomes were respiratory distress syndrome (RDS), transient tachypnoea of the neonate (TTN), admission to
neonatal special care for respiratory morbidity and need for mechanical ventilation.

We planned to perform subgroup analyses for the primary outcomes according to gestational age at randomisation and type of
corticosteroid (betamethasone or dexamethasone). We also planned to perform sensitivity analysis, including only studies at low risk of
bias.

Main results

We included one trial in which participants were randomised to receive either betamethasone or usual care. The trial included 942 women
and 942 neonates recruited from 10 UK hospitals between 1995 and 2002. This review includes only trials that met predefined criteria for
trustworthiness. We removed three trials from the analysis that were included in the previous version of this review.

The risk of bias was low for random sequence generation, allocation concealment and incomplete outcome data. The risk of bias for
selective outcome reporting was unclear because there was no published trial protocol, and therefore it is unclear whether all the planned
outcomes were reported in full. Due to a lack of blinding we judged there to be high risk of performance bias and detection bias. We
downgraded the certainty of the evidence because of concerns about risk of bias and because of imprecision due to low event rates and
wide 95% confidence intervals (CIs), which are consistent with possible benefit and possible harm

Compared with usual care, it is uncertain if antenatal corticosteroids reduce the risk of RDS (relative risk (RR) 0.34 95% CI 0.07 to 1.65; 1
study; 942 infants) or TTN (RR 0.52, 95% CI 0.25 to 1.11; 1 study; 938 infants) because the certainty of evidence is low and the 95% CIs are
consistent with possible benefit and possible harm.

Antenatal corticosteroids probably reduce the risk of admission to neonatal special care for respiratory complications, compared with
usual care (RR 0.45, 95% CI 0.22 to 0.90; 1 study; 942 infants; moderate-certainty evidence). The proportion of infants admitted to neonatal
special care for respiratory morbidity aDer treatment with antenatal corticosteroids was 2.3% compared with 5.1% in the usual care group.

It is uncertain if antenatal steroids have any eEect on the risk of needing mechanical ventilation, compared with usual care (RR 4.07, 95%
CI 0.46 to 36.27; 1 study; 942 infants; very low-certainty evidence). The eEect of antenatal corticosteroids on the maternal development of
postpartum infection/pyrexia in the first 72 hours is unclear due to the very low certainty of the evidence; one study (942 women) reported
zero cases. The included studies did not report any data for neonatal hypoglycaemia or maternal mortality/severe morbidity.

Authors' conclusions

Evidence from one randomised controlled trial suggests that prophylactic corticosteroids before elective caesarean section at term
probably reduces admission to the neonatal intensive care unit for respiratory morbidity. It is uncertain if administration of antenatal
corticosteroids reduces the rates of respiratory distress syndrome (RDS) or transient tachypnoea of the neonate (TTN). The overall certainty
of the evidence for the primary outcomes was found to be low or very low, apart from the outcome of admission to neonatal special care
(all levels) for respiratory morbidity, for which the evidence was of moderate certainty. Therefore, there is currently insuEicient data to
draw any firm conclusions.

More evidence is needed to investigate the eEect of prophylactic antenatal corticosteroids on the incidence of recognised respiratory
morbidity such as RDS. Any future trials should assess the balance between respiratory benefit and potential immediate adverse eEects
(e.g. hypoglycaemia) and long-term adverse eEects (e.g. academic performance) for the infant. There is very limited information on
maternal health outcomes to provide any assurances that corticosteroids do not pose any increased risk of harm to the mother.

Further research should consider investigating the eEectiveness of antenatal steroids at diEerent gestational ages prior to caesarean
section. There are nine potentially eligible studies that are currently ongoing and could be included in future updates of this review.

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

Corticosteroids for preventing serious breathing problems in the newborn a4er caesarean section at term

What is the issue?

Babies born at term (at or aDer 37 weeks of pregnancy) by planned (elective) caesarean section, before onset of labour, are more likely
to develop breathing complications than babies born vaginally. Giving injections called corticosteroids to the mother has been shown to
reduce the risk of breathing problems in babies born before 34 weeks of pregnancy, but it is not clear if they are also useful for babies born
by caesarean section at term.

Why is this important?

Caesarean section increases the risk of a term newborn developing breathing problems, such as rapid breathing over the first few days
(known as transient tachypnoea of the neonate) and the more serious respiratory distress syndrome (RDS). The aEected babies may need
treatment in special care units. This risk decreases from 37 weeks to 39 weeks of gestation, at which stage it is low. Most caesarean sections
are performed aDer 39 weeks of gestation, but there are some instances when babies need to be born earlier. The aim of this review was
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to investigate if corticosteroids can reduce the rates of breathing problems prior to caesarean section, without causing problems for the
mother or the infant.

How did we identify and evaluate the evidence?

We searched the medical literature for randomised controlled studies that met our criteria for being trustworthy and compared the eEects
of corticosteroids against a placebo (dummy) treatment or against usual care. We rated our confidence in the findings based on factors such
as the number of studies, study methods, number of women and babies involved, the number of events and the variability of the findings.

What evidence did we find?

We included evidence up until 20 January 2021. We included one trial that involved 942 women and 942 babies recruited from 10 UK
hospitals. The women in the treatment group received two doses of the corticosteroid betamethasone by injection into the muscle. The
women in the control group received usual care. No blinding procedures were used therefore all the women, caregivers and investigators
were aware of who received corticosteroids and who received usual care.

It is uncertain if corticosteroids reduce the risk of transient tachypnoea of the neonate (a mild breathing problem) or respiratory distress
syndrome (i.e serious breathing problems) compared with usual care. Antenatal corticosteroids probably reduce the risk of admission to
neonatal special care for breathing complications compared with usual care.

It is uncertain if corticosteroids have any eEect on the risk of the baby needing additional breathing support (mechanical ventilation)
compared with usual care. It is uncertain if antenatal corticosteroids have any eEect on women developing infection or high temperature
within 72 hours of giving birth (there were no cases in the one study involving 942 women).

We did not find any evidence about the baby's risk of low blood sugar or about the woman's risk of serious illness, death or wound infection.

Certainty of evidence

The certainty of evidence from the included randomised trial was very  low to moderate. This means that we can not be completely
confident that future trials will come to the same conclusions about the treatment benefits for the babies of mothers receiving a course
of antenatal corticosteroids prior to caesarean section at term.

What does this mean?

The risk of being admitted to neonatal special care because of breathing problems was reduced in one study. It is uncertain if corticosteroids
have any eEect on the risk of serious breathing problems (respiratory distress syndrome) or rapid breathing (transient tachypnoea) in the
neonate, compared with usual care. Further studies are needed to investigate if antenatal corticosteroids do reduce the risk of serious
respiratory problems (such as respiratory distress syndrome). Future trials need to make sure they assess for possible short- and long-term
harm to both mother and baby aDer receiving a course of antenatal corticosteroids prior to caesarean section at term. Further research
could consider assessing whether any benefits or harms identified by giving a course of antenatal corticosteroids are aEected by the
gestational age at which the planned caesarean is performed.

 There are nine potentially eligible studies that are currently ongoing and could be included in future updates of this review.
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Summary of findings 1.   E;ect of antenatal corticosteroids (betamethasone) compared to usual care prior to planned caesarean at term on maternal
and neonatal outcomes

Antenatal corticosteroids compared to usual care prior to planned caesarean at term on maternal and neonatal outcomes

Patient or population: women undergoing planned elective caesarean section at 37 weeks' gestation and beyond for singleton pregnancy 
Setting: obstetric units from 10 UK hospitals
Intervention: two intramuscular doses of 12 mg of betamethasone administered 24 hours apart
Comparison: usual care without antenatal steroids

Anticipated absolute effects*

(95% CI)

Outcomes

Risk with usual
care

Risk with Ante-
natal corticos-
teroids

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Study populationRespiratory distress
syndrome (RDS)

11 per 1000 4 per 1000
(1 to 17)

RR 0.34
(0.07 to 1.65)

942
(1 RCT)

⊕⊕⊝⊝

LOW 1, 2
It is uncertain if antenatal corticosteroids have
any effect on risk of RDS compared with usual
care.

Study populationTransient tachypnoea
of the neonate (TTN)

40 per 1000 21 per 1000
(10 to 44)

RR 0.52
(0.25 to 1.11)

942
(1 RCT)

⊕⊕⊝⊝

LOW 1, 2
It is uncertain antenatal corticosteroids have any
effect on risk of TTN compared with usual care.

Study populationAdmission to neonatal
special care (all levels)
for respiratory morbid-
ity

51 per 1000 23 per 1000
(11 to 45)

RR 0.45
(0.22 to 0.90)

942
(1 RCT)

⊕⊕⊕⊝

MODERATE 1
Antenatal corticosteroids probably reduce the
risk of admission to neonatal special care for
respiratory complications compared with usual
care.

Study populationNeed for mechanical
ventilation

2 per 1000 9 per 1000
(1 to 76)

RR 4.07
(0.46 to 36.27)

942
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1, 3
It is uncertain if antenatal steroids have any ef-
fect on the risk of needing mechanical ventilation
compared with usual care.

Study populationNeonatal hypogly-
caemia

0 per 1000 0 per 1000

Not estimable 0 studies   - Outcome not reported in included trial
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Study populationMaternal mortality and
severe morbidity

0 per 1000 0 per 1000

Not estimable 0 studies   - Outcome not reported in included trial

Study populationMaternal development
of postpartum infec-
tion/pyrexia in the first
72 hours

0 per 1000 0 per 1000

Not estimable 942

(1 RCT)

⊕⊝⊝⊝

VERY LOW 1, 4
It is uncertain if antenatal steroids have any ef-
fect on the risk of maternal development of post-
partum infection/pyrexia. One trial reported zero
cases of postpartum infection/pyrexia in the first
72 hours.

*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

1Downgraded one level for serious risk of bias: lack of blinding could influence outcomes
2Downgraded one level for serious imprecision: low event rate and 95% confidence interval that spans possible benefit and possible harm
3Downgraded two levels for very serious imprecision: very low event rate and wide 95% confidence interval that spans possible benefit and possible harm
4Downgraded two levels for very serious imprecision: zero events
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B A C K G R O U N D

Description of the condition

The rate of babies born by caesarean section is increasing globally,
particularly in high- and middle-income countries (Betrān 2016).
Caesarean section is a risk factor for the development of neonatal
respiratory complications, mostly respiratory distress syndrome
(RDS) and transient tachypnoea of the neonate (TTN), both in term
and preterm infants (Dani 1999; Gerten 2005; Levine 2001; Morrison
1995; Nielsen 1984; Reed 1978; White 1985). Neonates born at
term by caesarean delivery are more likely to develop respiratory
morbidity than those born vaginally; this risk increases further for
the subgroup of neonates born aDer elective caesarean section,
i.e. before the onset of labour (Bowers 1982; Gerten 2005; Hansen
2007; Morrison 1995), with potentially severe implications (Roth-
Kleiner 2003). The risk decreases with advancing gestational age,
and neonates born between 37 weeks and zero days' gestation
(37 + 0) and 37 + 6 are at 1.7 times greater risk for respiratory
complications than those born between 38 + 0 and 38 + 6, which
in turn are at 2.4 times greater risk than those born between 39 +
0 and 39 + 6 (Morrison 1995). This trend is particularly pronounced
for RDS, where the risk decreases from about 39/1000 for the period
between 37 + 0 to 37 + 6 to about 8/1000 for the period between 39
+ 0 to 39 + 6, with the odds ratio in comparison to vaginal delivery
similarly decreasing from 12.9 before 39 weeks to 1.1 from 39 +
0 onwards (Zanardo 2004). There is little evidence on how mode
of anaesthesia (Nielsen 1984; Van den Berg 2001) and fetal gender
(Dani 1999; Van den Berg 2001) further aEect this risk.

In view of this evidence, it is currently recommended that elective
caesarean section should be deferred to 39 weeks' gestation (NICE
2004). However, approximately 10% to 15% of women planned for
caesarean may deliver before 39 weeks, and there may be concerns
about waiting in the presence of specific clinical indications or
previous history. Prophylactic corticosteroids in singleton preterm
pregnancies accelerate lung maturation and reduce the incidence
of RDS, and administration of steroids is currently recommended
between 24 and 34 weeks in cases of threatened preterm labour,
antepartum haemorrhage, preterm rupture of membranes or in
any condition requiring elective preterm delivery (NICE 2017; RCOG
2004; WHO 2015).

Description of the intervention

In 1972, Liggins and Howie (Liggins 1972) were the first
to demonstrate the eEicacy of a single course of antenatal
corticosteroids in reducing the incidence of RDS in the preterm
infants enrolled in their randomised control trial. Subsequently,
a number of systematic reviews have been completed and have
demonstrated the benefits associated with administration of single
(McGoldrick 2020) and repeat course/s (Crowther 2015) of antenatal
corticosteroids in women at risk of preterm birth.

The evidence for administration of corticosteroids aDer 35 weeks'
gestation is more controversial. The most recent version of the
Cochrane Review on prophylactic corticosteroids for accelerating
fetal lung maturation found, in subgroup analyses, no evidence that
gestational age at trial entry led to diEerent rates of death, RDS,
intraventricular haemorrhage (IVH) or birthweight. This subgroup
analysis compared women whose gestational age at trial entry was
less than or equal to 35 weeks + 0 days or more than 34 weeks
and 0 days (McGoldrick 2020). However, there was some overlap

in the gestational age subgroups and the infants included in these
randomised trials were born vaginally or by caesarean section.

It remains unclear whether antenatal corticosteroid use at later
gestational ages, and prior to planned caesarean section, provide
discernable benefit without causing unnecessary harm. One of
the randomised controlled trials included in the review on
antenatal corticosteroids for accelerating fetal lung maturation
for women at risk of preterm birth (McGoldrick 2020) included
a proportion of babies born at term (Gyamfi-Bannerman 2017).
This trial demonstrated   a reduced rate of neonatal respiratory
complications in infants who had been administered a course of
antenatal corticosteroids prior to preterm delivery between 34 and
36 weeks of gestation (Gyamfi-Bannerman 2017). However, the
authors reported an increased rate of neonatal hypoglycaemia in
the infants exposed to betamethasone compared to controls. The
potential implications of this are concerning, given the association
between prolonged symptomatic neonatal hypoglycaemia and
brain injury (Burns 2008; Kerstjens 2012). There has also been
some concern about the potential neurodevelopmental harms
associated with antenatal corticosteroid exposure at late preterm
and early term gestations (Jobe 2018; Jobe 2021; Melamed 2019;
Raikkőnen 2020). 

How the intervention might work

Respiratory morbidity in cases of term elective caesarean births
appears to have a diEerent pathophysiology than in preterm birth,
the most likely reasons being fluid retention in the lungs (Avery
1966) and, especially, lack of the physiological catecholamine surge
(Brown 1983; Irestedt 1984). Interestingly, recent evidence indicates
that, apart from the traditional mechanical concept of 'vaginal
squeeze', molecular mechanisms (predominantly lung epithelial
sodium channels) promote alveolar fluid drainage, and these
channels may be underactive in fetuses not exposed to the process
of labour (Jain 2006). Glucocorticoids (a class of corticosteroids)
appear to increase the number and function of sodium channels,
as well as the responsiveness to catecholamines and thyroid
hormones (Jain 2006), providing a rationale for their exogenous
administration in cases of elective caesarean.

Why it is important to do this review

The practical impact of routine steroid administration in scheduled
caesarean delivery at term is important to assess, given that
caesarean births represent 30% to 40% of all births in some
countries (McClure 2007), and approximately half of these are
elective at term. ADer the publication of the Antenatal Steroids
for Term Elective Caesarean Section (ASTECS) trial (Stutchfield
2005) and the original version of this Cochrane Review (Sotiriadis
2009), a recommendation for prophylactic corticosteroids before
elective cesarean section at term was introduced in the now
archived Royal College of Obstetricians and Gynaecologists (RCOG)
Green-top Guideline No. 7 (RCOG 2010). The recommendation
was not repeated in the currently active National Institute for
Health and Care Excellence (NICE) guidelines on preterm birth
(NICE 2017) or caesarean section (NICE 2021). The only scientific
body that currently considers this practice is the International
Federation of Gynaecology and Obstetrics (FIGO) (FIGO 2019).
Meanwhile, a follow-up of the ASTECS study reported that children
exposed to antenatal corticosteroids were slightly more likely
to be in the lower quartile of academic ability at school than
non-exposed children (Stutchfield 2013), and much attention

Antenatal corticosteroids prior to planned caesarean at term for improving neonatal outcomes (Review)
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has been drawn to the potential of antenatal corticosteroids to
cause neonatal hypoglycaemia in late-preterm neonates (Gyamfi-
Bannerman 2017). Therefore, it is timely to update the evidence
and reassess the overall eEect of antenatal steroids before elective
caesarean section at term.

O B J E C T I V E S

The objective of this review was to assess the eEect of prophylactic
corticosteroid administration before elective caesarean section at
term, as compared to usual management (which includes placebo
or no treatment), on fetal and neonatal morbidity and maternal
morbidity. We also assessed the impact of the treatment on the
child in later life.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials comparing prophylactic
antenatal corticosteroid administration with placebo or with no
treatment, given before elective caesarean section at term (at or
aDer 37 + 0 weeks of gestation). Quasi-randomised and cluster-
randomised controlled trials were also eligible for inclusion. We did
not consider emergency caesarean deliveries at term, as steroid
administration is not an appropriate intervention for these cases.
Cross-over trials were not eligible for inclusion.

Types of participants

We included women with singleton or twin pregnancies at term
(37 + 0 weeks or more) who underwent elective caesarean section
under general or regional anaesthesia. We did not consider triplet
pregnancies due to their low prevalence and low likelihood to reach
term.

Types of interventions

We included prophylactic maternal corticosteroid administration
compared with placebo or no treatment.

Types of outcome measures

For the fetus/neonate

1. Respiratory distress syndrome (RDS) (as defined by the authors
of primary reports)

2. Transient tachypnoea of the neonate (TTN) (as defined by the
authors of primary reports)

3. Admission to neonatal special care for respiratory morbidity (all
levels of care or neonatal intensive care unit (NICU))

4. Need for mechanical ventilation

5. Neonatal hypoglycaemia (defined as a blood glucose of less than
2.6 millimoles per litre (mmol/L))

For the woman

1. Maternal mortality and severe morbidity

2. Maternal development of postpartum infection/pyrexia in the
first 72 hours

For the fetus/neonate

1. Admission to neonatal special care for any indication (all levels
of special care or NICU)

2. Development of neonatal respiratory complications
(pneumonia, air leak syndrome)

3. Neonatal infectious morbidity (e.g. systemic infection in the first
48 hours of life or whilst on the NICU)

4. Surfactant use

5. Perinatal death

6. Chronic lung disease (need for oxygen supplementation beyond
28 days of life)

7. Length of stay in the NICU

8. Duration of mechanical ventilation

9. Readmission for respiratory problems aDer initial discharge

10.Long-term infantile morbidity

11.Survival free of neurodevelopmental disability (defined as
one or more of the following: cerebral palsy, deafness,
blindness, developmental delays/intellectual impairment
(Mental Developmental Index (MDI) or Psychomotor
Development Index (PDI) less than 70))

12.Cognitive impairment (as defined by authors)

13.Emotional and behavioural problems

For the woman

1. Adverse maternal eEects of therapy

DiEerent levels of neonatal special care may not be directly
comparable in diEerent reports. In the context of this review, we
considered the definitions of the American Pediatric Association
(specialty neonatal care - level II (resuscitation and stabilisation
of preterm and/or ill infants before transfer to a facility at which
newborn intensive care is provided) versus subspecialty neonatal
care - level III (NICU)) (Stark 2004) and the British Association
of Perinatal Medicine (special care versus high dependency and
intensive care) (BAPM 2001).

Search methods for identification of studies

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

Electronic searches

We searched Cochrane Pregnancy and Childbirth’s Trials Register
by contacting their Information Specialist (20 January 2021). The
Register is a database containing over 27,000 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) (which includes the results of the centralised

Antenatal corticosteroids prior to planned caesarean at term for improving neonatal outcomes (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

7

https://pregnancy.cochrane.org/pregnancy-and-childbirth-groups-trials-register


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

search of the WHO International Clinical Trials Registry Platform
(ICTRP));

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
studies', 'Excluded studies', 'Studies awaiting classification' or
'Ongoing studies').

In addition, we searched ClinicalTrials.gov for unpublished,
planned and ongoing trial reports (20 January 2021), using the
search methods described in Appendix 1.

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 the previous version of this review,
see Sotiriadis 2018. For this update, the following methods were
used for assessing the new studies that were identified as a result of
the updated search. The following section of this review is based on
a standard template used by Cochrane Pregnancy and Childbirth.

Selection of studies

Two review authors independently assessed for inclusion all the
potential studies identified as a result of the search strategy. We
resolved any disagreement through discussion or, if required, we
consulted a third review author.

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, were deemed
to be suEiciently trustworthy to be included in the analysis.
The trustworthiness screening tool was developed by Cochrane
Pregnancy and Childbirth and contains the following criteria.

Research governance

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

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

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

4. Did the trial authors provide individual participant data upon
request? If not, was there a plausible reason?.

Baseline characteristics

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

Feasibility

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

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

Results

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

2. 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 diEer 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 was categorised as
‘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.

 
Data extraction and management

We designed a form to extract data. For eligible studies, two review
authors independently extracted the data using the agreed form.
We resolved discrepancies through discussion or, if required, we
consulted the third review author. Data were entered into Review
Manager soDware (RevMan 2014) and checked for accuracy. When
information regarding any of the above was unclear, we planned to
contact authors of the original reports to provide further details.

Assessment of risk of bias in included studies

Two review authors independently assessed risk of bias for
each study using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011). Any
disagreement was resolved by discussion or by involving a third
assessor.

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

We described the method used to generate the allocation sequence
in suEicient detail to allow an assessment of whether it should
produce comparable groups.

For each included study we assessed the method as being at:

1. low risk of bias (any truly random process, e.g. random number
table; computer random number generator);

2. high risk of bias (any non-random process, e.g. odd or even date
of birth; hospital or clinic record number); or

3. unclear risk of bias.

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

For each included study we described the method used to conceal
allocation to interventions prior to assignment and assessed
whether intervention allocation could have been foreseen in
advance of, or during recruitment, or changed aDer assignment.

We assessed the methods as being at:

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

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

3. unclear risk of bias.

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

For each included study we described the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We considered that studies
were at low risk of bias if they were blinded, or if we judged that the
lack of blinding was unlikely to aEect results. We assessed blinding
separately for diEerent outcomes or classes of outcomes.
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We assessed the methods as being at:

1. low, high or unclear risk of bias for participants;

2. low, high or unclear risk of bias for personnel.

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

For each included study we described the methods used, if any, to
blind outcome assessors from knowledge of which intervention a
participant received. We assessed blinding separately for diEerent
outcomes or classes of outcomes. We assessed methods used to
blind outcome assessment as being at low, high or unclear risk of
bias.

(4) Incomplete outcome data (checking for possible attrition
bias due to the amount, nature and handling of incomplete
outcome data)

For each included study, and for each outcome or class of
outcomes, we described the completeness of data, including
attrition and exclusions from the analysis. We stated whether
attrition and exclusions were reported and the numbers included
in the analysis at each stage (compared with the total randomised
participants), reasons for attrition or exclusion where reported, and
whether missing data were balanced across groups or were related
to outcomes. Where suEicient information was reported, or could
be supplied by the trial authors, we planned to re-include missing
data in the analyses that we undertook.

We assessed methods as being at:

1. low risk of bias (e.g. no missing outcome data; missing outcome
data balanced across groups);

2. high risk of bias (e.g. numbers or reasons for missing
data imbalanced across groups; ‘as treated’ analysis done
with substantial departure of intervention received from that
assigned at randomisation); or

3. unclear risk of bias.

(5) Selective reporting (checking for reporting bias)

For each included study we described how we investigated the
possibility of selective outcome reporting bias and what we found.

We assessed the methods as being at:

1. low risk of bias (where it was clear that all of the study’s
prespecified outcomes and all expected outcomes of interest to
the review had been reported);

2. high risk of bias (where not all the study’s prespecified outcomes
were reported; one or more reported primary outcomes
were not prespecified; 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); or

3. unclear risk of bias.

(6) Other bias (checking for bias due to problems not covered by
(1) to (5) above)

For each included study we described any important concerns we
had about other possible sources of bias.

Measures of treatment e;ect

Dichotomous data

For dichotomous data, we presented results as summary risk ratio
(RR) with 95% confidence intervals (CIs).

Continuous data

We used the mean diEerence (MD) if outcomes were measured in
the same way between trials. In future updates, should diEerent
instruments have been used to measure the same continuous
outcome in diEerent ways we will use the standardised mean
diEerence (SMD) with 95% CIs, with the following interpretations.

1. SMD 0.8 or greater = large eEect.

2. SMD greater than 0.49 and less than 0.8 = medium eEect.

3. SMD greater than 0.19 and less than 0.5 = small eEect.

4. SMD less than 0.2 = trivial or no eEect.

Unit of analysis issues

The unit randomisation was per woman. In future updates, if we
identify trials with twin pregnancies, we will use  the number of
babies as the denominator.

If we identify trials with more than two arms in future updates,
we will take appropriate  steps to include all possible pairwise
comparisons in  the analysis.  For example, in a trial with two
corticosteroids groups and one control group we would add the
two intervention arms together to compare against the control arm
for binary outcomes. To avoid double-counting participants in an
analysis of continuous data we would divide  the denominator in
the control arm by the number of diEerent intervention arms and
compare each control group to the separate intervention groups.

Cluster-randomised trials

No cluster-randomised trials were identified for inclusion. In
future updates, we will include cluster-randomised trials in the
analyses along with individually-randomised trials, in accordance
with the methods described in the Cochrane Handbook for
Systematic Reviews of Interventions  (Higgins 2020). We will adjust
their standard errors (SEs) using an estimate of the intracluster
correlation coeEicient (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 eEect of
variation in the ICC. We will also acknowledge heterogeneity in the
randomisation unit and perform a sensitivity analysis to investigate
the eEects of the randomisation unit.

Dealing with missing data

In cases where trial data were missing we contacted the trial
authors to ask for missing data. For included studies, we noted
levels of attrition. In future updates, if more eligible studies are
included, we will explore the impact of including studies with high
levels of missing data in the overall assessment of treatment eEect
by using sensitivity analysis.

For all outcomes we carried out analyses, as far as possible,
on an intention-to-treat basis, i.e. we attempted to include all
participants randomised to each group in the analyses. The
denominator for each outcome in each trial was the number
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randomised minus any participants whose outcomes were known
to be missing.

Assessment of heterogeneity

We did not identify enough studies to combine in a meta-analysis,
but in future updates where more data are available  we will
assess heterogeneity in each meta-analysis using the I2 and Chi2
statistics and visual inspection of forest plots. We  will use  the
following guidance from the Cochrane Handbook of Systematic
Reviewsof Interventions to interpret the I2 statistic (Higgins 2020).

1. 0% to 40%: might not be important.

2. 30% to 60%: may represent moderate heterogeneity.

3. 50% to 90%: may represent substantial heterogeneity.

4. 75% to 100%: considerable heterogeneity.

If we identify  substantial heterogeneity we will use  a random-
eEects model to conduct the analysis and attempt  to explain
possible sources of heterogeneity.

Assessment of reporting biases

In future updates, if there are 10 or more studies in the meta-
analysis we will investigate reporting biases (such as publication
bias) using funnel plots. We will assess funnel plot asymmetry
visually. If asymmetry is suggested by a visual assessment, we
will perform exploratory analyses to investigate it using formal
statistical tests.

Data synthesis

We carried out statistical analysis using Review Manager 5 soDware
(RevMan 2014). We did not identify enough studies to carry
out meta-analysis, but in future updates we will use  fixed-eEect
analysis for combining data where it is reasonable to assume that
studies were estimating the same underlying treatment eEect, i.e.
where trials were examining the same intervention, and the trials’
populations and methods were judged to be suEiciently similar.

If there is clinical heterogeneity suEicient to expect that the
underlying treatment eEects diEered between trials, we will
use random-eEects meta-analysis to produce an overall summary,
if an average treatment eEect across trials is considered clinically
meaningful. The random-eEects summary will be treated as the
average of the range of possible treatment eEects and the results
will be presented as the average treatment eEect with 95% CIs and
the estimate of I2.

Subgroup analysis and investigation of heterogeneity

We defined an a priori subgroup analysis to investigate if
there are diEerences between diEerent types of corticosteroids
(betamethasone and dexamethasone) and gestational age at birth
(37 + 0 to 37 + 6 weeks; 38 + 0 to 38 + 6 weeks; 39 + 0
weeks or later) in neonatal respiratory outcomes because of their
diEerent biologic mode of action. In this review, the antenatal
corticosteroids were specifically administered 24 to 48 hours before
scheduled birth. As the allocation to treatment or placebo was
random throughout 37 to 39 weeks, we have no reason to expect
bias in allocation according to gestational age. In this context, this
subgroup comparison was not postrandomisation.

We did not identify enough studies to undertake subgroup analysis,
but in future updates we will  assess the following outcomes in
subgroup analyses.

1. Respiratory distress syndrome (as defined by the authors of
primary reports).

2. Transient tachypnoea of the neonate (as defined by the authors
of primary reports).

3. Admission to neonatal special care for respiratory morbidity (all
levels of care or NICU).

4. Need for mechanical ventilation.

We will assess subgroup diEerences by interaction tests available
within Review Manager 5 (RevMan 2014). We will report the results
of subgroup analyses quoting the Chi2 statistic and P value, and the
interaction test I2 value.

Sensitivity analysis

We planned to carry out sensitivity analyses by removing
studies from the analysis which had high risk of bias in terms
of random sequence generation, allocation  concealment or
incomplete outcome data.  However, there were too few studies
included in this update to carry out any meaningful sensitivity
analysis.

Summary of findings and assessment of the certainty of the
evidence

For this update we  used  the GRADE approach, as outlined in
the GRADE handbook, in order to assess the certainty of the
body of evidence relating to the following outcomes for the main
comparison, antenatal corticosteroids versus no steroids.

1. Respiratory distress syndrome (as defined by the authors of
primary reports).

2. Transient tachypnoea of the neonate (as defined by the authors
of primary reports).

3. Admission to neonatal special care for respiratory morbidity (all
levels of care or NICU).

4. Need for mechanical ventilation.

5. Neonatal hypoglycaemia.

6. Maternal mortality and severe morbidity.

7. Maternal development of postpartum infection/pyrexia in the
first 72 hours.

We used the GRADEpro Guideline Development Tool to import
data from Review Manager 5 (RevMan 2014) in order to create
a summary of findings table. A summary of the intervention
eEect and a measure of quality for each of the above outcomes
was produced using the GRADE approach. The GRADE approach
uses five considerations (study limitations, consistency of eEect,
imprecision, indirectness and publication bias) to assess the
quality of the body of evidence for each outcome. The evidence can
be downgraded from 'high quality' 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 eEect estimates or potential publication bias.
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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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For this review update, we retrieved 21 new study reports to assess.
We also reassesed all 11 studies (13 reports) in the previous version
of the review. We included one study (two reports) and excluded six
(seven reports). Nine studies (12 reports) are ongoing and 12 studies
(13 reports) are awaiting classification.

Screening eligible studies for trustworthiness

We categorised 12 studies as awaiting classification because
they did not fulfil our trustworthiness criteria (see Characteristics
of studies awaiting classification). From the 13 eligible studies
identified from our search  and the four included studies in the
previous version of the review, we judged that 12 studies did not
meet our trustworthiness criteria for the following reasons.

1. Ten studies published since 2010  did not provide a plausible
reason for not having prospective trial registration (Ahmed 2015;
Afzal 2019; Ammar 2013; Elewa 2020; Ismail 2017; Kurt 2019;
Nada 2016; Nabil 2020; Nooh 2018; Sadiq 2019).

2. One study had authors who have not responded to our queries
seeking clarification about their outcome data (Elbohoty 2020).

3. One study was published only as an abstract and the authors
have not confirmed that the data were from the final analysis
(Kholeif 2010).

Included studies

One study  met our inclusion criteria and our trustworthiness
criteria (Stutchfield 2005). In this study 998 women with singleton
pregnancies were randomised; 942 women and 942 infants were
included in the analysis. For further details see Characteristics of
included studies.

Design

The  study was a two-arm, parallel-group randomised controlled
trial.

Setting

The study took place in ten hospitals the UK.

Participants

The study included women with singleton pregnancies, undergoing
a planned elective cesarean section at or aDer 37 weeks' gestation.

Interventions and comparators

The women in the treatment group received two doses of 12 mg
of betamethasone, administered intramuscularly 24 hours apart,
48 hours before delivery. The women in the comparator group
received treatment as usual without antenatal steroids.

Outcomes

The study reported all  four of our primary outcomes and several
of our secondary outcomes. We did not identify any evidence
relating to chronic lung disease, duration of mechanical ventilation,
maternal development of postpartum infection/pyrexia, trauma
infection, long-term infantile morbidity or survival free of
neurodevelopmental disability.

Dates of study

The study took place from February 1995 to December 2002.

Funding sources

The study received funding from the UK's National Health Service.

Declarations of interest

The authors of  Stutchfield 2005  declared that they had no
competing interests.

Ongoing studies 

We identified nine ongoing studies (see Characteristics of ongoing
studies).

Excluded studies

We excluded six studies (see Characteristics of excluded studies). In
two of these, the women undergoing caesarean section were not at
term gestations (Christofori 2011; Ontela 2018). Three studies had
diEerences in gestational ages of participants among the treatment
and control groups (Koch 2016; Sananes 2017). One study was a
comparison between two diEerent corticosteroids (Issa 2019). One
study (Jain 2005) was terminated due to slow enrolment and lack
of funding. No trial data were available to include in this review.

Risk of bias in included studies

 Figure 3 illustrates the risks of bias, which are explained in more
detail below.
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Figure 3.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

Random sequence generation

We judged Stutchfield 2005  to be at low risk of bias for random
sequence generation because it used a random number generator
to allocate women to treatment groups.

Allocation concealment

We judged the included study to be at low risk of bias for allocation
concealment because the list of treatment allocation was kept
centrally and was concealed from all participants.

Blinding

Performance bias

We judged the included study to be at high risk of bias for blinding
of participants and personnel because no placebo was used in the
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control group, therefore women and the people involved in their
care were aware of their treatment allocation, which could have
had an influence on outcomes.

Detection bias

We judged the study to be high risk of bias for blinding of outcome
assessment because the assessors were not blinded to treatment
allocation, which could have had an influence on outcomes.

Incomplete outcome data

We judged Stutchfield 2005 to be at low risk of bias for incomplete
outcome data because attrition was low and non-diEerential.

Selective reporting

We judged the included study to be at unclear risk of bias for
selective reporting because there was no published trial protocol,
and it is not clear which outcomes were prespecified and whether
all the planned outcomes were reported in full.

Other potential sources of bias

We judged the study to be at low risk of other potential sources of
bias because there was nothing in the trial report to suggest any
other potential biases.

E;ects of interventions

See: Summary of findings 1 EEect of antenatal corticosteroids
(betamethasone) compared to usual care prior to planned
caesarean at term on maternal and neonatal outcomes

This review includes one study and therefore meta-analysis was not
possible.

Antenatal corticosteroids (betamethasone) versus usual care

Primary outcomes

Respiratory distress syndrome (RDS) (as defined by the authors of
primary reports)

It is uncertain if antenatal corticosteroids have any eEect on the risk
of RDS compared with usual care (risk ration (RR) 0.34, 95% CI 0.07
to 1.65; 1 study; 942 infants; low-certainty evidence; Analysis 1.1;
Summary of findings 1). The certainty of evidence is low and the
95% CI is consistent with possible benefit and possible harm.

Transient tachypnoea of the neonate (TTN) (as defined by the authors
of primary reports)

It is uncertain if antenatal corticosteroids reduce the risk of TTN
compared with usual care (RR 0.52, 95% CI 0.25 to 1.11; 1 study; 942
infants; low-certainty evidence; Analysis 1.2; Summary of findings
1) because the certainty of evidence is low and the 95% CI is
consistent with possible benefit and possible harm. The proportion
of infants with TTN aDer treatment with antenatal corticosteroids
was 2.1%, compared with 4% in the usual care group.

Admission to neonatal special care for respiratory morbidity (all levels
of care or neonatal intensive care unit (NICU))

Antenatal corticosteroids probably reduce the risk of admission
to neonatal special care for respiratory complications compared
with usual care (RR 0.45, 95% CI 0.22 to 0.90; 1 study; 942
infants; moderate-certainty evidence;  Analysis 1.3; Summary of
findings 1). The proportion of infants admitted to neonatal special

care for respiratory morbidity  aDer treatment with antenatal
corticosteroids was 2.3%, compared with 5.1% in the usual care
group.

The included study (Stutchfield 2005) also reported a lower risk of
admission to the NICU (RR 0.15, 95% CI 0.03 to 0.64, 1 study; 942
infants; Analysis 1.4).

Need for mechanical ventilation

It is uncertain if antenatal steroids have any eEect on the risk
of needing mechanical ventilation compared with usual care (RR
4.07, 95% CI 0.46 to 36.27; 1 study; 942 infants; very low-certainty
evidence;    Analysis 1.5; Summary of findings 1), because the
certainty of evidence is very low and the 95% CI is consistent with
possible benefit and possible harm.

Hypoglycaemia (blood glucose less than 2.6 mmol/L)

This outcome was not reported.

Maternal mortality and severe morbidity

This outcome was not reported.

Maternal development of postpartum infection/pyrexia in the first 72
hours

We are uncertain about the eEect of antenatal corticosteroids on
the maternal development of postpartum infection/pyrexia in the
first 72 hours; Stutchfield 2005  reported zero cases (942 women,
very low-certainty evidence; Analysis 1.6, Summary of findings 1).

Secondary outcomes

Admission to neonatal special care for any indication (all levels of
special care or NICU)

It is uncertain if antenatal steroids have any eEect on the risk of
admission to neonatal special care for any indication (RR 0.81,
95% CI 0.49 to 1.33; 1 study; 942 infants; Analysis 1.7, Summary of
findings 1).

Development of neonatal respiratory complications (pneumonia, air
leak syndrome)

This outcome was not reported.

Neonatal infectious morbidity

There were no cases of sepsis in either the corticosteroids group
(467 infants) or the usual care group (475 infants); Analysis 1.8.

Surfactant use

This outcome was not reported.

Perinatal death

There were no perinatal deaths in either the corticosteroids group
(467 infants) or the usual care group (475 infants); Analysis 1.9.

Chronic lung disease (need for oxygen supplementation beyond 28
days of life)

This outcome was not reported.

Length of stay in the neonatal intensive care unit

Antenatal corticosteroids may lead to a decrease in length of stay
in the NICU (MD -2.14 days, 95% CI -2.50 to -1.78 days; 1 study; 942
infants; Analysis 1.10).
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Duration of mechanical ventilation

This outcome was not reported.

Readmission for respiratory problems a4er initial discharge

It is uncertain if antenatal corticosteroids have any eEect on the
risk of readmission for respiratory problems (RR 0.66, 95% CI
0.35 to 1.25; 1 study; 407 children; Analysis 1.11). These data are
based on follow-up questionnaires completed when the children
in Stutchfield 2005 were between eight and 15 years old.

Long-term infantile morbidity

This outcome was not reported.

Survival free of neurodevelopmental disability (defined as one
or more of the following: cerebral palsy, deafness, blindness,
developmental delays/intellectual impairment (Mental
Developmental Index or Psychomotor Development Index less than
70))

This outcome was not reported.

Cognitive impairment (as defined by authors)

It is uncertain if antenatal corticosteroids have any eEect
on cognitive impairment, measured as learning diEiculties
(RR 0.81, 95% CI 0.49  to 1.35;   Analysis 1.12; 1 study;
407 children). The learning diEiculties measured were
dyslexia, attention deficit hyperactivity disorder, severe learning
diEiculties,  Asperger’s syndrome, autism,  X-linked mental
retardation, global developmental delay with dysmorphic features,
and Down's syndrome. These data are based on follow-up
questionnaires completed when the children in  Stutchfield
2005 were between eight and 15 years old.

Emotional and behavioural problems

It is uncertain if antenatal corticosteroids have any eEect on
emotional and behavioural problems, measured with the Strengths
and DiEiculties questionnaire (SDQ) score (ranging from zero to 25,
where a higher score indicates greater diEiculties) (MD 0.18, 95% CI
-1.12 to 1.48; 1 study; 407 children; Analysis 1.13). These data are
based on follow-up questionnaires completed when the children
in Stutchfield 2005 were between eight and 15 years old.

Adverse maternal e;ects of therapy

There were  seven reports of adverse eEects in the corticosteroid
group compared to zero in the usual care group (RR 15.26, 95% CI
0.87 to 266.36; 1 study; 942 participants; Analysis 1.14). The adverse
eEects included generalised flushing, nausea, tenderness at the
injection site and diEiculty sleeping.

D I S C U S S I O N

Summary of main results

In this update we included only one trial, involving 942 women and
942 neonates. There are fewer trials in this update compared to the
previous version of the review (Sotiriadis 2018) because we have
assessed all the previously included trials against the Cochrane
Pregnancy and Childbirth trustworthiness tool. Our results are
therefore based only on data that we have judged to be trustworthy.

Antenatal corticosteroids probably reduce the risk of admission to
neonatal special care for respiratory complications compared with
usual care (Summary of findings 1).

Compared with usual care, it is uncertain if antenatal
corticosteroids have any eEect on the risk of RDS, TTN or the risk
of needing mechanical ventilation because the certainty of the
evidence is low (for the outcomes of RDS and TTN) or very low (for
the outcome of mechanical ventilation) and the 95% CI is consistent
with possible benefit and possible harm. It is uncertain if antenatal
steroids have any eEect on the risk of maternal development of
postpartum infection/pyrexia (there were zero events) (Summary
of findings 1).

In terms of our secondary outcomes, it is uncertain if antenatal
corticosteroids have any eEect on the risk of admission to neonatal
special care, sepsis, perinatal death, readmission for respiratory
problems, cognitive impairment, or emotional and behavioural
problems. Antenatal corticosteroids may reduce the length of stay
in the NICU. There is limited to no outcome data on substantial
maternal health outcomes.

Overall completeness and applicability of evidence

Every eEort was made to identify all published and unpublished
randomised trial data for the use of prophylactic corticosteroids
prior to elective caesarean section at term. Prophylactic antenatal
corticosteroids may reduce the rates of admission to special care or
NICU for respiratory complications aDer elective caesarean section
(Stutchfield 2005). It is unclear if antenatal corticosteroids have
any eEect on the risk of RDS, TTN or mechanical ventilation. There
is insuEicient evidence to investigate if there are diEerences for
gestational age at birth (37 + 0 to 37 + 6 weeks; 38 + 0 to 38 + 6 weeks;
39 + 0 weeks or later) in neonatal respiratory outcomes.

Currently, there are only a limited number of trials that evaluate
the eEects of prophylactic antenatal corticosteroid administration
prior to caesarean section at term. Only one trial is included in this
review (Stutchfield 2005). Therefore, there are insuEicient data to
draw any firm conclusions. Furthermore, this trial was undertaken
over 16 years ago, and neonatal practice is likely to have changed,
which could impact upon the clinical outcomes included in this
review. This trial was a multicentre pragmatic study, and therefore
the favourable results demonstrated may also reflect the true eEect
in regular clinical practice. However, as participants and outcome
assessors were not blinded, and admission to a special care or
intensive care unit is largely a subjective choice and may be aEected
by knowledge of treatment assignment, this outcome should be
interpreted with caution.

Another systematic review published in 2016 included six trials
comparing the use of antenatal corticosteroids with placebo or no
treatment in women with a singleton pregnancy at 34 or more
weeks' gestation (Saccone 2016). The population included both
women expected to deliver in the late preterm period (34 + 0 to
36 + 6 weeks' gestation) and women before planned caesarean
delivery at term (37 weeks' gestation or more). The authors found
that administration of corticosteroids reduced neonatal respiratory
morbidity. Interestingly, two of the three trials (which included
women at 37 weeks' gestation or more) included in  Saccone
2016 were considered for inclusion in our review, but unfortunately
we were unable to confirm trustworthiness, therefore they remain
in Studies awaiting classification.
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Much larger numbers of participants are needed to adequately
power clinical trials to evaluate the true impact of prophylactic
antenatal corticosteroid administration on respiratory outcomes
with associated morbidity (e.g. RDS). There is also a need to
adequately assess for any maternal or neonatal harm associated
with corticosteroid administration at term gestations. This is
particularly important in view of the low rates of RDS and admission
to NICU in this population, and therefore clinicians need to carefully
consider the balance of statistical significance versus the clinical
significance of the outcomes and the impact on the mother or baby.

The balance of risk is particularly important, as currently there is
only limited evidence on any long-term follow-up of these infants.
In the cohort of infants from the ASTECS trial (Stutchfield 2005),
nearly twice as many betamethasone-exposed children did not
attain English proficiency (13% versus 7%), and they were twice
as likely to be ranked in the lower quartile of academic ability by
teachers (18% versus 9%) (Stutchfield 2013). Although this follow-
up study suEered from a high attrition rate (49%), it highlights the
need for caution and for future trials to consider potential harms,
both short- and long-term, in their study outcomes. Further data on
maternal health outcomes are also needed to provide assertions
that the treatment is not harmful to women in terms of adverse
eEects or increased infectious morbidity.

There are currently nine studies that are ongoing and will be
considered for inclusion in future updates. Encouragingly, one of
the registered trials includes key clinical outcomes for both the
infant and mother and has potential plans for long-term follow-up
(Groom 2020).

Quality of the evidence

Current evidence comes from only one study. In an eEort to ensure
that all studies included in the review are suEiciently credible
we have applied the trustworthy screening tool developed by the
Cochrane Pregnancy and Childbirth Group (Figure 1). Therefore,
three of the studies (Ahmed 2015; Nada 2016; Nooh 2018) included
in the last version of this systematic review (Sotiriadis 2018) are
awaiting classification and are not included in this update. We
are awaiting further information from the trial authors particularly
in relation to prospective registration, a requirement for all trials
published aDer 2010.

The data we present here come from the only trial that met our
prespecified criteria for trial trustworthiness; therefore we can be
confident that our findings are based on rigorous clinical trial
evidence. Our decision not to include data from three trials that
were included in the previous version of this review is based on
concerns about the rigour and conduct of those trials. Similar
concerns were raised in a recent article specifically examining the
trustworthiness of the same trials (Mol 2021). Mol and colleagues
have approached the investigators and their institutions and have
received no documentation to confirm the findings presented in the
published reports of the trials. Our own approaches to the study
investigators have also failed to produce a response.

Furthermore, we decided not to include a further nine studies that
met our inclusion criteria in terms of population, intervention,
comparator and study design. The investigators of these studies
have not yet responded to our attempts to seek clarification
regarding various aspects of study conduct.

Unresolved queries about data integrity and lack of prospective
trial registration are our main concerns about the trials whose
data we have not used in this review. Where we have asked
for further information about data presented in a conference
abstract or in a full trial report, for example the cause of death
of infants who died in a study, we are still waiting for a response.
In the absence of adequate assurance about data provenance,
we deemed it appropriate not to use these data in our analysis.
Similarly, data from trials that were not registered before the
investigators began to enrol participants may be problematic.
Despite the long-standing recognition of the important role of
prospective trial registration in reducing the risk of selective
outcome reporting (De Angelis 2004; Simes 1986), compliance with
prospective registration remains at only 41.7% according to a
recent analysis of 10,500 randomised controlled trials (Al-Durra
2020). Without prospective registration it is very diEicult to assess
whether completed, published trials have reported their results
in full. Systematic reviews and clinical guidelines that include
evidence from trials whose integrity is uncertain can in turn lead to
patients being put at risk if interventions are implemented without
reliable evidence of their eEectiveness.

The overall certainty of the evidence for the primary outcomes
was found to be low and very low (Summary of findings 1),
apart from the outcome of admission to neonatal special care (all
levels) for respiratory morbidity, which was of moderate certainty.
The main concern with the included trial is the high risk of
performance bias, as both participants and health professionals
were aware of their group allocation. Although all outcomes may
be aEected, it is likely that more subjective management decisions
or assessments of outcome are more susceptible to bias arising
from lack of blinding, as compared to more objective ones (Higgins
2008). Admission of neonates to special care is one such example;
clinicians potentially biased in favour of the intervention may
have been more likely to organise admission to NICU for babies
not exposed to corticosteroids. Such bias was possible, but less
likely, for the radiological diagnosis of RDS or TTN by independent
specialists. Similarly, admission to lower levels of special care may
be more prone to bias than referral to NICU, as the latter would
require more clinical and laboratory findings.

The limitations of the evidence are reflected in its assessment
according to GRADE. As shown in Summary of findings 1, for the
outcomes of RDS and TTN, the certainty of the evidence was
downgraded by one level for study limitations and one level for
imprecision. Therefore, the certainty of the evidence for these
outcomes was judged as low. For the outcome of NICU admission,
we downgraded by one level for study limitations, therefore the
certainty of the evidence is judged as moderate. We additionally
downgraded by one level for imprecision for the outcome of need
for mechanical ventilation, therefore the certainty for this outcome
was judged as very low. In practical terms, this means that the
true eEect may be (or it is likely to be, for the outcome of need for
mechanical ventilation) substantially diEerent from our estimates,
and the results should therefore be interpreted with caution.

A further potential concern is the lack of long-term outcomes in
the studies. This could result in preferentially favouring antenatal
corticosteroid administration, when potential long-term harms
remain unknown.
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Potential biases in the review process

We endeavoured to minimise the potential bias of the review
process by ensuring an up-to-date search was undertaken to try
and identify all relevant trials pertinent to the review. Two or
more review authors independently appraised and extracted the
trial data required and the data extraction process was complete
and without missing data that would potentially exclude eligible
studies. In the rare case where data were missing, or in order to
adequately assess the risk of bias of the trial, we sought additional
data from the trial authors who responded on average in a timely
and clear manner.

Two of the review authors independently conducted the GRADE
assessment of the certainty of  evidence and four of the review
authors independently applied the trustworthiness criteria to the
studies that met our inclusion criteria. We acknowledge that there
may be an element of subjectivity in both the GRADE assessment
and in assessing trustworthiness, but we made every eEort to
minimise any risk of bias in this respect by ensuring that we carried
out these steps independently and with referral to a Cochrane
Pregnancy and Childbirth editor, where necessary, in order to reach
consensus.

Agreements and disagreements with other studies or
reviews

The favourable eEect of antenatal corticosteroids on fetuses
at risk for preterm birth has been reported in multiple trials
and systematic reviews. Steroids were first tried as a means to
accelerate fetal lung maturation and reduce perinatal respiratory
morbidity; the latest update of the relevant Cochrane Review
reaEirms that antenatal steroids reduce the incidence of RDS (RR
0.71, 95% CI 0.65 to 0.78) and moderate/severe RDS (RR 0.70,
95% CI 0.59 to 0.83) for preterm birth. In contrast, the evidence
is uncertain with regard to the risk of chronic lung disease (RR
0.86, 95% CI 0.41 to 1.79) (McGoldrick 2020). It remains uncertain
whether antenatal corticosteroids are equally eEective in reducing
neonatal respiratory morbidity in term infants delivered by elective
caesarean section.

Apart from respiratory morbidity, antenatal corticosteroids in
fetuses at risk for preterm birth also reduce neonatal mortality
and severe neonatal morbidity, including necrotising enterocolitis
and intraventricular haemorrhage), without increasing maternal
and perinatal complications (McGoldrick 2020; Sotiriadis 2015).
Moreover, there is some evidence, partly derived from non-
randomised trials, that steroids in fetuses at risk for preterm
birth can also reduce severe neurological morbidity in childhood
(Sotiriadis 2015; McGoldrick 2020).

In contrast, a recent population-based cohort study has raised
some concern that administration of antenatal corticosteroids
at term gestations is associated with mental and behavioural
disorders in the exposed children (Raikkőnen 2020). Despite some
inherent limitations with this study (Raikkőnen 2020), this concurs
with the cohort of infants from the ASTECS trial (Stutchfield
2005), who were followed up into childhood and were more
likely to be ranked in the lower quartile of academic ability by
their teachers (Stutchfield 2013). This evidence is certainly not
conclusive and merits further investigation and consideration in
any future randomised trials.

A common clinical question is whether either betamethasone
or dexamethasone is superior to the other regarding their
eEectiveness and safety profile. The paradigm of fetuses at risk
for preterm birth shows that there are no substantial diEerences
between the two agents and the sample sizes for dexamethasone
are usually much smaller than those for betamethasone, resulting
in wide confidence intervals for the former drug (ASTEROID 2019).
As only betamethasone was tested in our review, we cannot draw
conclusions for comparative eEectiveness. This comparison is also
included in another Cochrane Review (Brownfoot 2013).

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

Implications for practice

There is currently insuEicient evidence to draw any definite
conclusions. However, evidence from one randomised controlled
trial suggests that prophylactic corticosteroids before elective
caesarean section at term probably reduce the risk of admission to
neonatal intensive care unit (NICU) for respiratory morbidity. It is
uncertain if administration of corticosteroids has any impact on the
rates of respiratory distress syndrome (RDS), transient tachypnoea
of the neonate (TTN) or the need for mechanical ventilation.

There is limited evidence on maternal health outcomes to provide
assurances that this treatment is not harmful to women in terms of
adverse eEects or increased risk of infectious morbidity.

Implications for research

More evidence is needed to investigate the eEect of prophylactic
corticosteroids prior to caesarean section on the incidence of
serious respiratory morbidity. It is important that any future trials
include relevant maternal and neonatal outcomes, to facilitate an
overall assessment of whether any potential benefit outweighs any
serious harm to both the mother and the infant. Trials should also
consider longer-term follow-up of infants into childhood, to provide
reassurance about any neurodevelopmental eEects. 

Further research could consider assessing the eEectiveness of
antenatal corticosteroids at diEerent gestational age thresholds at
the time of caesarean section, to investigate if there is a diEerential
eEect.

There are nine studies that are currently ongoing   and could be
included in future updates.
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Methods Parallel randomised control trial

Participants Location: 10 hospitals in the UK

Timeframe: February 1995 to December 2002

Eligibility: women with a singleton pregnancy undergoing a planned elective cesarean section at or af-
ter 37 weeks' gestation

Exclusion: women with severe maternal hypertension, history of peptic ulceration, severe fetus rhesus
sensitisation and evidence of intrauterine infection were excluded

Number randomised: 998 (A 503, B 495)

Number analysed: 942 (A 467, B 475)

Stutchfield 2013: follow-up of participants (now aged 8-15 years) from the 4 largest recruiting centres
from the original trial

Interventions Intervention (n = 503): 2 doses of 12 mg of betamethasone administered intramuscularly 24 hours
apart, 48 hours before delivery

Control (n = 495): treatment as usual (without antenatal corticosteroids)

Outcomes Primary outcome: admission to special care baby unit with respiratory distress

Secondary outcomes

1. Severity of respiratory distress (mild, moderate or severe, according to reported arterial gases and
oximetry measurements)

2. Level of care needed

Stutchfield 2013: assessment of long-term behavioural, cognitive or developmental outcome, and the
risk of asthma or atopic disease using questionnaires and general health and school performance

Notes Funding source of study:  "This study was partially funded by the North Wales Small Grant Committee
and Welsh Children and Young People’s Research Network (CYPRN)."

Declarations of interest: "All authors have the support of Betsi Cadwaladr University Health Board for
the submitted work but no other competing interest."

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Allocation through a random number generator in MS Excel at the trial centre

Allocation concealment
(selection bias)

Low risk The list of treatment allocation (centrally kept) was concealed from all partici-
pants.

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

High risk Personnel were not blinded to the participants group allocation potentially in-
fluencing outcomes. Participants were not blinded to their group allocation,
which could impact on maternal outcomes reported but is unlikely to influ-
ence other outcomes.

Stutchfield 2013: unclear risk of bias as no comment on whether profession-
als (teachers) were aware of treatment allocation. Participants (mothers) were
aware of group allocation, which could influence the outcome (survey re-
sponse).

Stutchfield 2005  (Continued)
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Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Outcome assessors were not blinded to the participants' group allocation, po-
tentially influencing outcomes. Participants were not blinded to their group al-
location, which could impact on maternal outcomes reported but is unlikely to
influence other outcomes.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Rate of loss between allocation and delivery: 7% in treatment group and 4% in
controls; total losses or deviations from protocol 17%, described in detail by
authors

Selective reporting (re-
porting bias)

Unclear risk Primary and secondary outcomes were prespecified. However, no maternal
outcomes were included and adverse maternal outcomes/events were report-
ed. Additional outcomes were reported including: Apgar scores at 1 and 5 min-
utes, time in special care, time on oxygen and maximum inspired oxygen.

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

Stutchfield 2005  (Continued)

ACS: antenatal corticosteroids
IM: intramuscular
NICU: neonatal intensive care unit
PPROM: preterm prelabour rupture of the membranes
RDS: respiratory distress syndrome
TTN: tachypnoea of the newborn
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Christofori 2011 This trial was conducted in women from 34 to 36 weeks of gestation.

Issa 2019 Comparison between two different corticosteroids

Jain 2005 This trial was terminated due to slow enrolment and lack of funding.

Koch 2016 Ineligible comparator: gestational ages are different in the two groups

Ontela 2018 Ineligible population: women not at term

Sananes 2017 Comparison groups are of different gestational age.

 

Characteristics of studies awaiting classification [ordered by study ID]

 

Methods Design: RCT

Setting: Department of Gynaecology and Obstetrics Sughra, Shafi Medical Complex Narowal, Pak-
istan

Participants Inclusion criteria: women delivered by El-LSCS between 37-39 weeks of pregnancy having previous
cesarean section, singleton pregnancies and only women with confirmed dates (by earliest USG or
sure of LMP)

Exclusion criteria: women with diabetes, IUGR, preterm babies, multiple pregnancies and congeni-
tal malformed babies.

Afzal 2019 
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Gestational age (weeks): mean (SD) 37.83 (0.77) and 37.38 (4.56)

Number randomised: A 60, B 60

Number analysed: A 60, B 60

Interventions Intervention (n = 60): dexamethasone intramuscularly in two doses of 12 mg, 12 hours apart 48
hours prior to date of cesarean section

Control (n = 60): 2 mL normal saline 0.9% every 12 hours for 4 doses with the last dose at least 24
hours before scheduled CD

Outcomes • Neonatal respiratory disease (RDS, TTN, mechanical ventilation)

• Severity of respiratory disease

• Length of stay in hospital

• Nursery admission

• Neonatal death

Notes Study dates: January to June 2018

Funding sources: not reported

Declarations of interest: “The study has no conflict of interest to declare by any author.”

We emailed the trial authors 7 February 2021 to ask for information regarding prospective trial reg-
istration, ethical approval, randomisation and number of women lost to follow-up. Awaiting reply.

Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial published since 2010 without prospective registration)

Afzal 2019  (Continued)

 
 

Methods Parallel randomised control trial

Participants Location: 1 hospital in Egypt

Timeframe: July 2012 to December 2013

Eligibility: 452 women with a singleton pregnancy (228 intervention, 224 control) undergoing an
elective caesarean section from 37 + 0 weeks' gestation to 39 + 6 weeks' gestation.

Exclusion: women with multiple gestations or a fetus with a major congenital anomaly and those
with other medical or obstetrical conditions warranting early or immediate delivery and/or women
who had received prophylactic dexamethasone during the current pregnancy were excluded.

Interventions Intervention: 2 doses of 12 mg IM dexamethasone administered 24 hours apart (n = 228)

Control group: usual care (without antenatal steroids) (n = 224)

Outcomes • Rates of RDS

• Rates of TTN

• Severity of RDS* (mild, moderate or severe according to the level of oxygen or ventilatory support)

• Rates of admission to the NICU

Notes All participants in the intervention group received the antenatal corticosteroids at 37 weeks' gesta-
tion irrespective of gestational age at delivery.

* severity of RDS was only assessed for the NICU admitted cases.

Ahmed 2015 
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Funding source of study and declarations of interest: "The authors report no conflict of interest or
financial support."

We contacted the trial authors in January 2021 to ask for more information about their trial regis-
tration and randomisation processes. Awaiting reply.

Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial published since 2010 without prospective registration)

Ahmed 2015  (Continued)

 
 

Methods Parallel randomised control trial

Participants Location: Ain Shams Maternity Hospital, Egypt

Eligibility: women scheduled to undergo elective caesarean section at or after 37 completed weeks
(based on the last menstrual period)

Exclusion criteria: women with obstetric complications (including pre-eclampsia, antepartum
haemorrhage, fetal anomaly, hypertensive disease), chronic disease (including diabetes mellitus
and renal disease) or preoperative infection were excluded.

Interventions Intervention: 2 doses of 12 mg dexamethasone administered intramuscularly 12 hours apart, 48
hours before delivery (n = 300)

Control: usual care (without antenatal corticosteroids) (n = 300)

Outcomes • Admission to NICU with RDS

• TTN

• RDS

• Need for mechanical ventilation

Notes Study dates:  March 2010 to March 2011

Funding sources: not reported

Declarations of interest:  "There is no relationship for any author that may influence the objectivity
of the paper."

We emailed the trial authors on 7 February 2021 to ask for information regarding prospective trial
registration, randomisation and number of women lost to follow-up. Awaiting reply.

Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial published since 2010 without prospective registration)

Ammar 2013 

 
 

Methods Design: RCT

Setting: Tanta University, Tanta, Egypt

Participants Inclusion criteria: age 20 to 40 years, singleton pregnancy, gestational age ≥ 37 weeks, scheduled
cesarean section

Elbohoty 2020 
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Exclusion criteria: multiple gestation, obstetric complications such as pre-eclampsia, diabetes mel-
litus, antepartum haemorrhage, PROM and preterm delivery, malformed baby, patients in labour,
patients with contraindication to spinal anaesthesia, refusal to participate in the study.

Interventions Intervention (n = 200): dexamethasone 6 mg every 12 hours for 4 doses with the last dose at least 24
hours before scheduled caesarean section

Control (n = 200): 2 mL normal saline 0.9% every 12 hours for 4 doses with the last dose at least 24
hours before scheduled caesarean section

Outcomes • Apgar score < 7

• TTN

• RDS

• Nasal oxygen

• CPAP

• Mechanical ventilation

• Total incubation admissions

• Neonatal mortality

• Duration of neonatal stay in hospital

Notes Not included in 2021 update because we are awaiting a response from the trial authors to our
query seeking clarification about the data in the trial report

Study dates: October 2017 to March 2019

Funding sources: “No funding sources”

Declarations of interest: “None declared”

Elbohoty 2020  (Continued)

 
 

Methods Design: RCT

Setting: Benha University Hospital and Benha Teaching Hospital, Egypt

Participants Inclusion criteria: age 18 to 40 years, gestational age of 37 to 39 weeks, primigravida or multipara,
singleton pregnancy

Exclusion criteria: fetuses with major congenital anomalies, medical problems that can affect fetal
well-being, medical or obstetric conditions that warrant early or immediate delivery; women who
had received prophylactic dexamethasone during the current pregnancy and those who developed
a spontaneous labour

Interventions Corticosteroid (n = 200): two intramuscular doses of 12 mg dexamethasone 12 hours apart

Control (n = 200): IM saline as a placebo in the same regimen as the steroid group

Outcomes • Neonatal respiratory morbidity: respiratory distress, transient tachypnoea and possible persis-
tent pulmonary hypertension of the newborn

• Agpar scores at 1 and 5 minutes

• TTN

• Admission to NICU

• Mechanical ventilation

• CPAP

• Respiratory distress

Elewa 2020 
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Notes Study dates: March 2018 to September 2019

Funding sources: not reported

Declarations of interest: not reported

We emailed the trial authors on 7 March  2021 to ask for information regarding prospective trial
registration, randomisation and number of women lost to follow-up. Awaiting reply

Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial published since 2010 without prospective registration)

Elewa 2020  (Continued)

 
 

Methods Design: RCT

Setting: Omdurman Maternity Hospital, Sudan

Participants Inclusion criteria: women with singleton pregnancies at term (complete 37+0-39 weeks); under
regional anaesthesia, and only women with confirmed dates (early ultrasound scan 1st and 2nd
trimester, or sure about LMP)

Exclusion criteria: women with DM, women with congenital malformed babies, IUGR, gestation
less than 37 weeks, multiple pregnancies, women who received dexamethasone, two doses during
pregnancy due to other causes, and women who
refused this intervention

Number randomised: 560 (281 and 279)

Number analysed: A 281, B 279

Interventions Intervention (n = 281): dexamethasone 12 mg, 12 hours apart 48 hours before elective caesarean
section

Control (n = 279): no treatment

Outcomes • Apgar score

• Admission to neonatal unit

• Development of TTN or RDS

• Duration of stay in neonatal unit

Notes Study dates: July 2013 to January 2014

Funding sources: not reported

Declarations of interest: not reported

We emailed the trial authors on 7 February 2021 to ask for information regarding prospective trial
registration, randomisation and number of women lost to follow-up. Awaiting reply.

Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial published since 2010 without prospective registration)

Ismail 2017 

 
 

Methods Design: RCT

Kholeif 2010 
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Setting: Faculty of Medicine, Alexandria University, Alexandria, Egypt 

Participants Inclusion criteria: pregnant women at 37 completed weeks or more, scheduled for elective CS

Exclusion criteria: women with medical disorders affecting the neonatal outcome

Number randomised: 400

Number analysed: not reported

Interventions Intervention: betamethasone 7 mg, 2 IM doses separated by 24 hours and 48 hours prior the opera-
tion

Control: placebo, 2 IM doses separated by 24 hours and 48 hours prior the operation

Outcomes RDS

Notes Study dates: not reported

Funding sources: not reported

Declarations of interest: not reported

Conference abstract only, no useable data reported

Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial only published as abstract with no confirmation that the data
are from the final analysis)

Contact details: dr_ tamer_hosny@yahoo.com

Kholeif 2010  (Continued)

 
 

Methods Design: RCT

Setting: Obstetrics and Gynecology, Clinic of Haydarpaşa Numune Research Hospital, Sivas, Turkey

Participants Inclusion criteria: pregnant women scheduled for elective caesarean sections over 37 weeks

Exclusion criteria: "In 24 hours after antenatal betamethasone administration, the patients who
had to be taken by cesarean section for urgent reasons before the efficacy of the drug was formed
and the patients with side effects due to corticosteroids. These patients were not included in the
study."

Number randomised: 50 (25 and 25)

Number analysed: 50 (25 and 25)

Interventions Intervention: 6 mg intramuscular injection; 2 dosage in the morning and 2 dosage in the evening,
was administered, at least 24 hours before the caesarean was performed

Control: no treatment

Outcomes • 1-minute Apgar score

• 5-minute Agpar score

• TTN

• RDS

Notes Study dates: January 2007 to March 2008

Kurt 2019 
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Funding sources: not reported

Declarations of interest: not reported 

We emailed the trial authors on 7 February 2021 to ask for information regarding prospective trial
registration, randomisation, number of women lost to follow-up and data for women with chronic
disease. Awaiting reply.

Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial published since 2010 without prospective registration)

Kurt 2019  (Continued)

 
 

Methods Design: RCT

Setting: Mansoura University Hospitals, Egypt

Participants Inclusion criteria: pregnant women having elective CS at 37 to 39 completed weeks of gestation

Exclusion criteria: multiple pregnancies; premature rupture of membranes; presence of fetal con-
genital malformations or intrauterine growth restriction; women with diabetes, hypertensive dis-
orders, cardiac disease, viral or non-viral hepatitis, history of neonatal jaundice in previous deliver-
ies;

Interventions Intervention (n = 200): single course of dexamethasone (dose and timing are not reported)

Control (n = 200): no treatment

Outcomes Neonatal jaundice

Notes Study dates: January 2016 to December 2017

Funding sources: not reported

Declarations of interest: not reported

We emailed the trial authors on 7 March 2021 to ask for information regarding prospective trial reg-
istration,  number of women lost to follow-up, and. Awaiting reply.

Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial published since 2010 without prospective registration)

Nabil 2020 

 
 

Methods Parallel randomised control trial

Participants Location: 1 hospital in Egypt

Timeframe: November 2011 to December 2014

Eligibility criteria: women with a singleton pregnancy (as calculated from the first day of their last
menstrual period) between 38 and 38 + 6 weeks' of pregnancy, aged between 20 and 40 years of
age undergoing an elective caesarean section

Exclusion criteria: women with multiple gestations or any medical problems that could affect fe-
tal well-being, or a fetus with a major congenital anomaly, intrauterine growth restriction, oligohy-

Nada 2016 

Antenatal corticosteroids prior to planned caesarean at term for improving neonatal outcomes (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

33



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

dramnios or hydramnios. Women who developed spontaneous labour or had uterine contractions
or tenderness were excluded.

Interventions Intervention: 4 doses of 8 mg of dexamethasone administered intramuscularly 12 hours apart, 48
hours prior to elective caesarean section (n = 645)

Placebo: in the placebo group: women received IM saline prior to elective caesarean section (n =
645)

Outcomes Primary outcome: rates of NICU admissions with respiratory distress.

Secondary outcomes

• Rates of RDS

• Rates of TTN

• Development of neonatal respiratory complications (pneumonia, air leak syndrome, perinatal
death (within the first 24 hours)

• The need for mechanical ventilation

Notes Consent: verbal informed consent

Funding source of study: not reported

Declarations of interest: "None declared."

We contacted the trial authors in January 2021 to ask for more information about their trial regis-
tration and randomisation processes. They replied that they did not register the study prospective-
ly.

Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial published since 2010 without prospective registration)

Nada 2016  (Continued)

 
 

Methods Randomised controlled trial

Participants Location: 1 hospital in Egypt

Timeframe: September 2012 to August 2016

Eligibility criteria: women with a singleton pregnancy in the cephalic presentation planned to have
a cesarean section at 38 weeks' gestation of pregnancy or beyond

Exclusion criteria: women with multiple gestations or any obstetric disorders (such as pre-eclamp-
sia, antepartum haemorrhage, intrauterine growth restriction, breech presentation etc) or medial
disorders (such as asthma, hypertension, diabetes, intrauterine infection, etc.) or history of smok-
ing or peptic ulceration were excluded

Interventions Intervention: 3 doses of 8 mg/2mL of dexamethasone administered intramuscularly 8 hours apart,
24 hours after the last dose (n = 636)

Placebo: in the placebo group: usual care (without antenatal steroids) (n = 636)

Outcomes Primary: admission to NICU with respiratory morbidity

Secondary: incidence of TTN, RDS and need for mechanical ventilation

Notes Additional outcomes including neonatal death and neonatal sepsis were reported on.

Nooh 2018 
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Funding source of study: "The authors received no financial support for the research, authorship,
or publication of this article."

Declarations of interest: "The authors report no conflicts of interest."

We contacted the trial authors in January 2021 to ask for more information about their trial regis-
tration. Awaiting reply.

Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial published since 2010 without prospective registration)

Nooh 2018  (Continued)

 
 

Methods Design: RCT

Setting: Kahuta Research Laboratories (KRL), Hospital, Islamabad, Pakistan

Participants Inclusion criteria: pregnant women with singleton alive fetus between gestational age of 37 + 6
to 38 + 6 weeks, admitted for elective LSCS under spinal anaesthesia, gestational age confirmed
by the date of last menstrual period and in cases of unsure of dates, by the first trimester dating
scan, patients with uncomplicated gestational diabetes mellitus, pregnancy induced hypertension,
anaemia and asthma

Exclusion criteria: women with type 1 or 2 DM, chronic hypertension, preeclampsia, pre-labour rup-
ture of membranes, multiple pregnancies, infections including tuberculosis, congenital anomalous
fetus, intrauterine growth restriction (IUGR) fetuses and emergency LSCS or operated under gener-
al anaesthesia

Number randomised: 320 (A 158, B 162)

Number analysed: 304 (A 152, B 152)

Interventions Intervention (n = 158): one course of dexamethasone within 7 days of LSCS. Two doses of 12 mg,
each given intramuscularly to the pregnant woman, 12 hours apart

Control (n = 162): no treatment

Outcomes • Apgar score

• Neonatal  resuscitation

• Admission to NICU

• TTN

• RDS

• Supplementary oxygen

• Mechanical ventilation

• Blood sugar monitoring

• Length of stay in NICU

Notes Dates of study: September 2017 to September 2019

Funding sources: "Grant support and financial disclosure -  NIL"

Declarations of interest: "Authors declared no conflict of interest"

We contacted the trial authors in March 2021 to ask for more information the prospective trial reg-
istration status. The trial authors replied "a clinical protocol was designed before conducting the
study that was presented to the institutional review committee. But the clinical trial was not regis-
tered except with the local hospital body and after reviewing they gave us the ethical permission
and approval for conducting study."

Sadiq 2019 
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Not included in 2021 update because of lack of response from trial authors regarding our
trustworthiness criteria (trial published since 2010 without prospective registration)

Sadiq 2019  (Continued)

BPD: bronchopulmonary dysplasia
CPAP: continuous positive airway pressure
CS: caesarean section
DM: diabetes mellitis
ECMO: extracorporeal membrane oxygenation
El-LSCS: lower (uterine) segment caesarean section
IM: intramuscular
IUGR: intrauterine growth restriction
LMP: last menstrual period
NICU: neonatal intensive care unit
PROM: premature rupture of membranes
RDS: respiratory distress syndrome
TTN: tachypnoea of the newborn
 

Characteristics of ongoing studies [ordered by study ID]

 

Study name Effect of antenatal steroid before elective cesarean section (C/S) on prevention of respiratory mor-
bidity of term neonates

Methods Parallel randomised control trial

Setting: 2 hospitals in Iran

Participants Timeframe: August 2015-February 2015

Inclusion criteria

• Women undergoing repeat elective caesarean sections at or after 39 weeks' gestation (based on
USS and by the researcher's physical examination after birth using the Ballard Scoring System).

Exclusion criteria

• Premature delivery

• Infection

• Diabetes

• Premature rupture of membranes and the use of steroids before birth and caesarean sections
for other indications (underlying medical or obstetric disease, e.g. cephalopelvic disproportion,
retinal detachment and macrosomia)

• Women with a fetus with underlying disease such as intrauterine growth restriction, macrosomia,
perinatal infection and congenital anomalies

Interventions Intervention group: 2 doses of 12 mg of betamethasone administered 24 hours apart, 48 hours pri-
or to caesarean section.

Control group: usual care (without antenatal corticosteroids)

Outcomes • Need for resuscitation

• Respiratory distress

• Need for oxygen administration

• Admission to the neonatal unit

• Admission to the neonatal intensive care unit (and doing diagnostic and therapeutic studies)

• Need for hospitalisation

• Length of hospital stay

Ahmadpour-kacho 2015 

Antenatal corticosteroids prior to planned caesarean at term for improving neonatal outcomes (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

36



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Starting date 3 August 2015

Contact information Dr Mousa Ahmadpour-Kacho

Babol University of Medical Sciences

Gangafrooz

Babol

Mazandaran

Iran

00981132197667/00989111122855

mousa_ahmadpour@hotmail.com

Notes Recruitment completed

IRCT registration number: IRCT2015090923963N1

Authors contact February 2020, awaiting response.

Ahmadpour-kacho 2015  (Continued)

 
 

Study name Use of antenatal dexamethasone in late pregnancy and its effect on incidence of neonatal respira-
tory distress after elective caesarean sections

Methods Randomised controlled trial

Participants Women planned to deliver by caesarean section after 37 completed gestational weeks

Interventions Intervention: dexamethasone, 12 mg x 2
Control: usual care (no steroids)

Outcomes • Admission to special care baby unit with respiratory distress

• Apgar scores

Starting date Not known

Contact information Custo R
Obstetrics and Gynaecology Department
St. Luke's Hospital
Malta

jean@waldonet.net.mt

Contacted investigator February 2021 to ask for further details. Awaiting reply.

Notes  

Custo 2007 

 
 

Study name The neonatal outcomes of Dexamethasone administration before scheduled cesarean delivery at
term: a randomized clinical trial

Dawood 2018 
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Methods Randomised controlled trial

Setting: Egypt

Participants Inclusion criteria

• Females aged 20 to 40 years

Exclusion criteria

• "Selective CS

• Malformed baby

• Immature baby

• Refusal to participate"

Interventions Intervention group: receive dexamethasone 8mg IM/12 hours for 3 doses with the last dose at least
24 hours before elective caesarean

Control group: receive saline 0.9% 2 mL IM/12 hours for 4 doses with the last dose at least 24 hours
before elective caesarean

Outcomes Primary outcomes: neonatal

• Occurrence of RDS

• TTN or other respiratory morbidities

• Need for incubation or NICU

Secondary outcomes: maternal

• Wound healing

Starting date 1 January 2018

Contact information Tanta University

Elgeish st., Tanta, Egypt

+201020972067

qau@med.tanta.edu.eg

Notes Authors contact February 2020, awaiting response. 

Dawood 2018  (Continued)

 
 

Study name The C*STEROID Trial: Corticosteroids before planned caesarean section from 35+0 to 39+6 weeks of
pregnancy

Methods Randomised controlled trial

Setting: New Zealand

Blinding: participants, care provider, outcome assessor and investigator

Participants Inclusion criteria

• Women age 14 to 55 years for whom caesarean section is planned pre-labour at 35 + 0 to 39 + 6
weeks gestation

Groom 2020 
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• > 24 hours and < 7 days before planned birth

• Singleton or twin pregnancy

Exclusion criteria

• Diabetes: pre-existing or gestational

• Non-viable fetus or major fetal abnormality

• Prior corticosteroid use in this pregnancy

"We will recruit 2548 infants (1274 per group)"

Interventions Intervention group: two doses of 11.4 mg betamethasone by intramuscular injection into the thigh,
arm or buttock, 24 hours apart given within seven days of planned caesarean section.

Control group: placebo - 0.9% NaCl in a visually matching syringe

Outcomes Co-primary outcomes

• Neonatal benefit: incidence of respiratory distress requiring > 60 minutes* of respiratory support.
Includes mechanical and non-invasive ventilation where sum of both is > 60 minutes (e.g. inter-
mittent positive pressure via endotracheal tube, nasal continuous positive airway pressure, Hi-
or Lo-flow oxygen/air mix or increased ambient oxygen delivered into an incubator)

• Neonatal harm: incidence of hypoglycaemia (blood glucose level < 2.6 mmol/L) prior to primary
hospital discharge

* > 60 minutes selected to eliminate short-term support which may be subject to variation by clini-
cian.

Secondary outcomes

• NNU admission

• Duration of NNU stay

• Duration of neonatal hospital stay (to primary hospital discharge)

• Duration of neonatal respiratory support (sum of mechanical and non-invasive)

• Severe respiratory distress defined as any mechanical ventilation and/or need for surfactant ther-
apy; moderate respiratory distress defined as respiratory support (sum of mechanical and non-
invasive) for > 24 hours

• Severe neonatal hypoglycaemia defined as blood glucose level < 1.2 mmol/L

• Early onset infection and/or late onset infection as defined by ANZNN

• Maternal self-reported adverse effects of injections including gastrointestinal upset; insomnia;
pain, bruising or infection at injection site

• Maternal perinatal infectious morbidity requiring postpartum antibiotic therapy

• Duration of maternal postnatal stay (to primary hospital discharge)

• Breastfeeding (exclusive and full) at six weeks postpartum

• Maternal well-being and psychological status measured at six weeks postpartum

Starting date 4 June 2019

Contact information A/Prof Katie Groom

Associate Professor of Maternal and Perinatal Health
Hugo Charitable Trust Research Fellow
Maternal Fetal Medicine Subspecialist
The University of Auckland, 85 Park Road, GraDon
Private Bag 92019, Auckland 1142, New Zealand

+64 9 373 7599 ext 89823

k.groom@auckland.ac.nz

Groom 2020  (Continued)
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Notes Contacted principal investigator asking for data for women at 37 weeks and beyond. Reply from
Prof Groom:

"The C*STEROID Feasibility Study has now completed recruitment but we remain blinded to results
by treatment group as clinical outcomes will also contribute to the main C*STEROID Trial. This was
planned a priori. The main trial has commenced recruitment and we expect a 3-4 year timeline to
complete. We will be happy to share results once the trial is completed and results analysed."

Groom 2020  (Continued)

 
 

Study name Antenatal corticosteroid in elective cesarean section

Methods Randomised controlled trial

Blinding: participant, care provider, investigator

Participants Females aged 18 to 35 years

Inclusion criteria

• Maternal age (18 to 35 years)

• Singleton pregnancy

• Gestational age (38 to 40 weeks)

Exclusion criteria

• Major maternal morbidities as DM and pre-eclampsia

• Sever oligohydramnios

• Premature rupture of membranes

• Women who receive steroids during pregnancy

Interventions Intervention group: dexamethasone 6 mg, 48 hours before cesarean section

Control group: placebo 6 mg, 48 hours before cesarean section

Outcomes Incidence of respiratory complications after cesarean section

Starting date February 2018

Contact information Ahmed Fayek, Professor 01005211819 ahmedamen1@yahoo.com

Hisham Abo Taleb, Lecturer 01003332139 hishamaboutaleb1@yahoo.com

Notes Authors contacted February 2020, awaiting response. 

Haroun 2018 

 
 

Study name Effect of single dose antenatal betamethasone on neonatal respiratory morbidity after elective ce-
sarean

Methods Randomised controlled trial

Setting: One General Hospital, Lebanon

Blinding: participant, care provider, investigator

Hubesih 2020 
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Participants Females age 17 to 45 years

Inclusion criteria

• Women with singleton or multiple gestation

• Between 37 and 40 weeks of pregnancy (as calculated from the first day of the last menstrual
period)

Exclusion criteria

• Any medical problem that could affect fetal well-being

• Evidence of intrauterine infection

• Oligohydramnios

• Fetal congenital malformations

• Pre-eclampsia

• Maternal hypertension

• Severe fetal rhesus sensitisation

• Antepartum haemorrhage

• Intrauterine growth restriction

• Preterm rupture of membranes

• Preterm delivery

• Previously received antenatal steroids less than one month ago

• Those who decline to participate in the study

Interventions Intervention group: 14 mg (2 mL) intramuscular betamethasone at least 24 hours befor undergoing
cesarean section.

Control group: an equivalent volume of normal saline in a single injection

Outcomes Percentage of patients with respiratory morbidity

Admission to Neonatal Intensive Care Unit

Starting date 29 May 2020

Contact information Manal Hubeish, MD, +9611636297 drmanalhubeishhusari@gmail.com

Notes  

Hubesih 2020  (Continued)

 
 

Study name  

Methods Design: RCT

Setting: Mahdieh hospital, Tehran, Iran

Participants Inclusion criteria: women with singleton pregnancy with elective cesarean section at week 37 to 38
weeks and 6 days will enrol in the study

Exclusion criteria: multiple pregnancies, fetus with major congenital anomalies, fetus with other
medical or midwifery conditions that give birth earlier, receive dexamethasone or betamethasone
during pregnancy, maternal severe hypertension, maternal history of peptic ulcer, and evidences
of intrauterine infection

Target sample size: 220

IRCT20120918010876N4 2018 
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Interventions Treatment group: intramuscular injection of 12 mg betamethasone in two doses between 24 hours,
48 hours before cesarean section

Control group: cesarean section without betamethasone injection

Outcomes Neonatal respiratory outcomes

• Need for CPAP or nasal cannula with high-current continuous

• Need for continuous high-pressure oxygen with FiO2 more than 30%

• Need for mechanical ventilation

• Need for ECMO or resuscitation at birth

• Respiratory distress syndrome

• Neonatal tachypnea

• Apnoea

• Bronchopulmonary dysplasia

• Pneumonia

• Use of surfactant

• Need for care in the NICU

• Duration of hospitalisation

Starting date  

Contact information  

Notes Study dates: registered 11 January 2018

Funding sources: "Shahid Beheshti University of Medical Sciences"

Declarations of interest: not reported

We contacted the investigators on 8 March 2020 to ask if they had any outcome data we could in-
clude.

Contact details: z.joshaghani@hotmail.com

IRCT20120918010876N4 2018  (Continued)

 
 

Study name  

Methods Design: RCT 

Setting: Tbriz Alzahra hospital, Iran

Participants Inclusion criteria: women with singleton pregnancy with elective cesarean section at week 37 to 38
weeks and 6 days will enrol in the study

Exclusion criteria include multiple pregnancies, fetus with major congenital anomalies

Interventions Treatment group: intramuscular injection of 12 mg betamethasone in two doses between 24 hours,
48 hours before cesarean section

Control group: no treatment

Target sample size: 200

Outcomes • Respiratory distress syndrome

IRCT20121224011862N3 2019 
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• NICU admission

Starting date  

Contact information  

Notes Study dates: registered June 2019, expected recruitment start date June 2019 and expected end
date July 2020

Funding sources: "Vice chancellor for Research,Tabriz University Of Medical Sciences"

Declarations of interest: not reported

We contacted the investigators on 8 March 2021 to ask if they had any data they could share with
us.

Contact details: Farnaz Sahaf sahaf@tbzmed.ac.ir,  lahroudin@gmail.com 

IRCT20121224011862N3 2019  (Continued)

 
 

Study name PRECeDe Pilot: Prevention of neonatal Respiratory distress with antenatal corticosteroids prior to
Elective Caesarean section in women with Diabetes - A Feasibility Randomised Trial

Methods Randomised controlled trial

Setting: one hospital in Australia

Blinding: participants, investigator

Participants Inclusion criteria

• Women (age 18 years minimum, no maximum) with a singleton or twin pregnancy between 35 +
0 and 38 + 6 weeks who have pre-gestational diabetes OR gestational diabetes (diagnosed on a
pregnancy 75 g oral glucose tolerance test according to the WHO criteria for gestational diabetes)

• Plan to give birth by elective caesarean section within the next 7 days

Exclusion criteria

• Known major fetal anomaly or chromosomal anomaly

• Administration of any corticosteroid therapy within the last 7 days

• Contraindication to corticosteroids

Interventions Intervention group: 11.4 mg of Celestone Chrondose in 2 mL (betamethasone 11.4 mg, as be-
tamethasone sodium phosphate and betamethasone acetate). Two injections will be administered
intramuscularly, 24 hours apart, within 7 days prior to elective caesarean section, to participants
randomised to receive the investigational product.

Control group: placebo. Normal saline 2 mL in an identical appearing syringe. Two injections will
be administered intramuscularly, 24 hours apart, within 7 days prior to elective caesarean section,
to participants randomised to receive the placebo.

Outcomes • The proportion of all eligible women who consent and are randomised during the time period of
the study

• Rate of betamethasone use in eligible women outside of the study protocol assessed via data
linkage to medical records

• Assessment of patient, treating obstetrician and treating neonatologist’s (for infants admitted to
special care unit only) prediction of treatment allocation

• Time taken for research staE to screen, recruit, consent and randomise women

Said 2019 
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• Time taken for research staE to administer interventional products and collect outcome data fol-
lowing birth up to the time of discharge from hospital of mother and/or infant

• Time taken for research staE to follow up women and arrange completion of surveys at 6 weeks
postpartum

• Neonatal respiratory distress

• Admission to neonatal nursery and length of stay.

• Severity of respiratory distres

• Need for and duration of any form of respiratory support (defined as intermittent positive pres-
sure via an endotracheal tube, CPAP, Hi- or Lo-flow oxygen/air mixture, or increased ambient oxy-
gen delivered into an incubator (including therapy required for less than 4 hours).

• Use of exogenous surfactant

• Pneumothorax or air leak detected on chest radiograph requiring drainage

• Presence of x-ray features suggestive of hyaline membrane disease

• Neonatal hypoglycaemia defined as any blood glucose concentration < 2.6 mmol/L

• Neonatal hypoglycaemia defined as a blood glucose concentration < 2.6mmol/L requiring treat-
ment other than feeding (including dextrose gel, intravenous dextrose, glucagon)

• Requirement for additional insulin therapy for the mother to maintain fasting capillary blood sug-
ars below 5.0 mmol/L or postprandial blood sugars below 6.7 mmol/L, following administration
of study drug prior to the caesarean section. Participants will be provided with a diary to record all
blood sugar levels following administration of study drug or placebo. Participants will be provid-
ed with instructions to contact an endocrinologist if they have 2 consecutive fasting blood sugars
above 5.0 mmol/L or 2 consecutive postprandial blood sugars above 6.7 mmol/L OR if a single
blood sugar is above 8.0 mmol/L.

• Highest maternal blood glucose concentration recorded between randomisation and birth. Ma-
ternal blood sugars will be tested at least prior to every meal and 2 hours after every meal.

• Maternal infection from the time of randomisation up until 6 weeks postpartum including
chorioamnionitis (defined as clinical signs of chorioamnionitis requiring intrapartum antibiotics);
maternal pyrexia 38°C or higher; wound infection requiring antibiotic treatment; surgical/ radio-
logical drainage of wound collection

• Maternally reported side effects of antenatal corticosteroid or placebo injections (e.g. pain at
injection site, nausea, headaches, changes in fetal movements). Side-effects will be reported
through the use of a study specific questionnaire with several side effects listed but women will
also be invited to report any additional symptoms they notice.

• Maternal mental health assessment using the Edinburgh Postnatal Depression Scale (EPDS)

• Maternal general health prior to randomisation and at 6 weeks postpartum using the SF36 and
AQoL8D

• Breastfeeding rates at hospital discharge and 6 weeks postpartum based on maternal self report
through a study specific survey

Starting date Not yet recruiting although anticipated start date is 2 March 2020

Contact information A/Prof Joanne Said

Maternal Fetal Medicine Unit
Joan Kirner Women's & Children's, Sunshine Hospital
176 Furlong Rd
St Albans, Victoria, 3021, Australia

+61 3 9055 2400

jsaid@unimelb.edu.au

Notes  

Said 2019  (Continued)

ANZNN: Australian and New Zealand Neonatal Network
CPAP: comtinuous positive airway pressure
ECMO: Extracorporeal membrane oxygenation
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NICU: neonatal intensive care unit
NNU: neontal unit
RDS: respiratory distress syndrom
TTN: tachypnoea of the newborn
WHO: World Health Organisation
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Antenatal corticosteroids (betamethasone) versus usual care

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Respiratory distress syndrome 1 942 Risk Ratio (M-H, Fixed, 95%
CI)

0.34 [0.07, 1.65]

1.1.1 Birth before 38 + 0 weeks 1 145 Risk Ratio (M-H, Fixed, 95%
CI)

0.33 [0.04, 3.09]

1.1.2 Birth 38 + 0 to 38 + 6 weeks 1 429 Risk Ratio (M-H, Fixed, 95%
CI)

0.32 [0.01, 7.80]

1.1.3 Birth at or after 39 + 0 weeks 1 368 Risk Ratio (M-H, Fixed, 95%
CI)

0.37 [0.02, 8.96]

1.2 Transient tachypnoea of the
neonate

1 942 Risk Ratio (M-H, Fixed, 95%
CI)

0.52 [0.25, 1.11]

1.2.1 Birth before 38 + 0 weeks 1 145 Risk Ratio (M-H, Fixed, 95%
CI)

3.95 [0.45, 34.45]

1.2.2 Birth 38 + 0 to 38 + 6 weeks 1 429 Risk Ratio (M-H, Fixed, 95%
CI)

0.18 [0.05, 0.61]

1.2.3 Birth at or after 39 + 0 weeks 1 368 Risk Ratio (M-H, Fixed, 95%
CI)

1.65 [0.28, 9.78]

1.3 Admission to neonatal special
care (all levels) for respiratory mor-
bidity

1 942 Risk Ratio (M-H, Fixed, 95%
CI)

0.45 [0.22, 0.90]

1.3.1 Birth before 38 + 0 weeks 1 145 Risk Ratio (M-H, Fixed, 95%
CI)

0.49 [0.16, 1.57]

1.3.2 Birth 38 + 0 to 38 + 6 weeks 1 429 Risk Ratio (M-H, Fixed, 95%
CI)

0.44 [0.17, 1.14]

1.3.3 Birth at or after 39 + 0 weeks 1 368 Risk Ratio (M-H, Fixed, 95%
CI)

0.37 [0.04, 3.50]

1.4 Admission to neonatal intensive
care unit for respiratory morbidity

1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected

1.5 Need for mechanical ventilation 1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.6 Maternal development of post-
partum infection

1 942 Odds Ratio (M-H, Fixed, 95%
CI)

Not estimable

1.7 Admission to neonatal special
care (all levels) for any indication

1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected

1.7.1 Birth before 38 + 0 weeks 1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected

1.7.2 Birth 38 + 0 to 38 + 6 weeks 1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected

1.7.3 Birth at or after 39 + 0 weeks 1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected

1.8 Neonatal infectious morbidity 1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected

1.9 Perinatal death 1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected

1.10 Length of stay in neonatal in-
tensive care unit (days)

1   Mean Difference (IV, Fixed,
95% CI)

Totals not selected

1.11 Readmission for respiratory
problems after initial discharge

1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected

1.12 Cognitive impairment 1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected

1.13 Emotional and behavioural
problems: measured with Strengths
and difficulties questionnaire

1   Mean Difference (IV, Fixed,
95% CI)

Totals not selected

1.14 Adverse maternal effects of
therapy

1   Risk Ratio (M-H, Fixed, 95%
CI)

Totals not selected
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Analysis 1.1.   Comparison 1: Antenatal corticosteroids (betamethasone)
versus usual care, Outcome 1: Respiratory distress syndrome

Study or Subgroup

1.1.1 Birth before 38 + 0 weeks
Stutchfield 2005
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.97 (P = 0.33)

1.1.2 Birth 38 + 0 to 38 + 6 weeks
Stutchfield 2005
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.70 (P = 0.48)

1.1.3 Birth at or after 39 + 0 weeks
Stutchfield 2005
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.61 (P = 0.54)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.00, df = 2 (P = 1.00); I² = 0%
Test for overall effect: Z = 1.35 (P = 0.18)
Test for subgroup differences: Chi² = 0.00, df = 2 (P = 1.00), I² = 0%

Corticosteroids
Events

1

1

0

0

0

0

1

Total

73
73

219
219

175
175

467

Placebo or no treatment
Events

3

3

1

1

1

1

5

Total

72
72

210
210

193
193

475

Weight

50.5%
50.5%

25.6%
25.6%

23.9%
23.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.33 [0.04 , 3.09]
0.33 [0.04 , 3.09]

0.32 [0.01 , 7.80]
0.32 [0.01 , 7.80]

0.37 [0.02 , 8.96]
0.37 [0.02 , 8.96]

0.34 [0.07 , 1.65]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours corticosteroids Favours placebo or no treatment

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: Antenatal corticosteroids (betamethasone)
versus usual care, Outcome 2: Transient tachypnoea of the neonate

Study or Subgroup

1.2.1 Birth before 38 + 0 weeks
Stutchfield 2005
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.24 (P = 0.21)

1.2.2 Birth 38 + 0 to 38 + 6 weeks
Stutchfield 2005
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 2.76 (P = 0.006)

1.2.3 Birth at or after 39 + 0 weeks
Stutchfield 2005
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.56 (P = 0.58)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 7.90, df = 2 (P = 0.02); I² = 75%
Test for overall effect: Z = 1.70 (P = 0.09)
Test for subgroup differences: Chi² = 7.88, df = 2 (P = 0.02), I² = 74.6%

Corticosteroids
Events

4

4

3

3

3

3

10

Total

73
73

219
219

175
175

467

Placebo or no treatment
Events

1

1

16

16

2

2

19

Total

72
72

210
210

193
193

475

Weight

5.2%
5.2%

84.9%
84.9%

9.9%
9.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

3.95 [0.45 , 34.45]
3.95 [0.45 , 34.45]

0.18 [0.05 , 0.61]
0.18 [0.05 , 0.61]

1.65 [0.28 , 9.78]
1.65 [0.28 , 9.78]

0.52 [0.25 , 1.11]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours placebo or no treatment

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 1.3.   Comparison 1: Antenatal corticosteroids (betamethasone) versus usual
care, Outcome 3: Admission to neonatal special care (all levels) for respiratory morbidity

Study or Subgroup

1.3.1 Birth before 38 + 0 weeks
Stutchfield 2005 (1)
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.20 (P = 0.23)

1.3.2 Birth 38 + 0 to 38 + 6 weeks
Stutchfield 2005
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.68 (P = 0.09)

1.3.3 Birth at or after 39 + 0 weeks
Stutchfield 2005
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.87 (P = 0.38)

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.06, df = 2 (P = 0.97); I² = 0%
Test for overall effect: Z = 2.24 (P = 0.03)
Test for subgroup differences: Chi² = 0.06, df = 2 (P = 0.97), I² = 0%

Corticosteroids
Events

4

4

6

6

1

1

11

Total

73
73

219
219

175
175

467

Placebo or no treatment
Events

8

8

13

13

3

3

24

Total

72
72

210
210

193
193

475

Weight

33.3%
33.3%

54.9%
54.9%

11.8%
11.8%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.49 [0.16 , 1.57]
0.49 [0.16 , 1.57]

0.44 [0.17 , 1.14]
0.44 [0.17 , 1.14]

0.37 [0.04 , 3.50]
0.37 [0.04 , 3.50]

0.45 [0.22 , 0.90]

Risk Ratio
M-H, Fixed, 95% CI

0.02 0.1 1 10 50
Favours corticosteroids Favours placebo or no treatment

Risk of Bias
A

+

+

+

B

+

+

+

C

-

-

-

D

-

-

-

E

+

+

+

F

?

?

?

G

+

+

+

Footnotes
(1) Only admission to intensive care level 1/2 (NOT special care)

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 1.4.   Comparison 1: Antenatal corticosteroids (betamethasone) versus usual
care, Outcome 4: Admission to neonatal intensive care unit for respiratory morbidity

Study or Subgroup

Stutchfield 2005 (1)

Corticosteroids
Events

2

Total

467

Placebo or no treatment
Events

14

Total

475

Risk Ratio
M-H, Fixed, 95% CI

0.15 [0.03 , 0.64]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours placebo or no treatment

Risk of Bias
A

+

B

+

C

-

D

-

E

+

F

?

G

+

Footnotes
(1) Only admission to intensive care level 1/2 (NOT special care)

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 1.5.   Comparison 1: Antenatal corticosteroids (betamethasone)
versus usual care, Outcome 5: Need for mechanical ventilation

Study or Subgroup

Stutchfield 2005

Corticosteroids
Events

4

Total

467

Placebo or no treatment
Events

1

Total

475

Risk Ratio
M-H, Fixed, 95% CI

4.07 [0.46 , 36.27]

Risk Ratio
M-H, Fixed, 95% CI

0.02 0.1 1 10 50
Favours corticosteroids Favours placebo or no treatment

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

 
 

Analysis 1.6.   Comparison 1: Antenatal corticosteroids (betamethasone)
versus usual care, Outcome 6: Maternal development of postpartum infection

Study or Subgroup

Stutchfield 2005

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Test for subgroup differences: Not applicable

Corticosteroids
Events

0

0

Total

467

467

Placebo or no treatment
Events

0

0

Total

475

475

Weight
Odds Ratio

M-H, Fixed, 95% CI

Not estimable

Not estimable

Odds Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours placebo or no treatment

 
 

Analysis 1.7.   Comparison 1: Antenatal corticosteroids (betamethasone) versus usual
care, Outcome 7: Admission to neonatal special care (all levels) for any indication

Study or Subgroup

1.7.1 Birth before 38 + 0 weeks
Stutchfield 2005 (1)

1.7.2 Birth 38 + 0 to 38 + 6 weeks
Stutchfield 2005

1.7.3 Birth at or after 39 + 0 weeks
Stutchfield 2005

Corticosteroids
Events

7

13

6

Total

73

219

175

Placebo or no treatment
Events

10

16

6

Total

72

210

193

Risk Ratio
M-H, Fixed, 95% CI

0.69 [0.28 , 1.71]

0.78 [0.38 , 1.58]

1.10 [0.36 , 3.36]

Risk Ratio
M-H, Fixed, 95% CI

0.02 0.1 1 10 50
Favours corticosteroids Favours placebo or no treatment

Risk of Bias
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+

C

-

-

-

D

-

-

-

E

+

+

+

F

?

?

?

G

+

+

+

Footnotes
(1) Only admission to intensive care level 1/2 (NOT special care)

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 1.8.   Comparison 1: Antenatal corticosteroids (betamethasone)
versus usual care, Outcome 8: Neonatal infectious morbidity

Study or Subgroup

Stutchfield 2005

Corticosteroids
Events

0

Total

467

Placebo or no treatment
Events

0

Total

475

Risk Ratio
M-H, Fixed, 95% CI

Not estimable

Risk Ratio
M-H, Fixed, 95% CI

0.02 0.1 1 10 50
Favours corticosteroids Favours or no treatment

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

 
 

Analysis 1.9.   Comparison 1: Antenatal corticosteroids
(betamethasone) versus usual care, Outcome 9: Perinatal death

Study or Subgroup

Stutchfield 2005

Corticosteroids
Events

0

Total

467

Placebo or no treatment
Events

0

Total

475

Risk Ratio
M-H, Fixed, 95% CI

Not estimable

Risk Ratio
M-H, Fixed, 95% CI

0.02 0.1 1 10 50
Favours corticosteroids Favours placebo or no treatment

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

 
 

Analysis 1.10.   Comparison 1: Antenatal corticosteroids (betamethasone) versus
usual care, Outcome 10: Length of stay in neonatal intensive care unit (days)

Study or Subgroup

Stutchfield 2005

Corticosteroids
Mean

2.5

SD

2.12

Total

467

Placebo or no treatment
Mean

4.64

SD

3.41

Total

475

Mean Difference
IV, Fixed, 95% CI

-2.14 [-2.50 , -1.78]

Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Favours corticosteroids Favours placebo or no treatment

Risk of Bias
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+

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 1.11.   Comparison 1: Antenatal corticosteroids (betamethasone) versus
usual care, Outcome 11: Readmission for respiratory problems a4er initial discharge

Study or Subgroup

Stutchfield 2005 (1)

Corticosteroids
Events

15

Total

217

Placebo or no treatment
Events

20

Total

190

Risk Ratio
M-H, Fixed, 95% CI

0.66 [0.35 , 1.25]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours antenatal corticosteroids Favours placebo or no treatment

Risk of Bias
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E

+

F

?
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+

Footnotes
(1) children age 8-15 at follow-up

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 1.12.   Comparison 1: Antenatal corticosteroids
(betamethasone) versus usual care, Outcome 12: Cognitive impairment

Study or Subgroup

Stutchfield 2005 (1)

Corticosteroids
Events

25

Total

217

Placebo or no treatment
Events

27

Total

190

Risk Ratio
M-H, Fixed, 95% CI

0.81 [0.49 , 1.35]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours antenatal corticosteroids Favours placebo or no treatment
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Footnotes
(1) Reported as learning difficulties. Children age 8-15 at follow-up

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 1.13.   Comparison 1: Antenatal corticosteroids (betamethasone) versus usual care, Outcome
13: Emotional and behavioural problems: measured with Strengths and di;iculties questionnaire

Study or Subgroup

Stutchfield 2005 (1)

Corticosteroids
Mean

8.03

SD

6.83

Total

217

Placebo or no treatment
Mean

7.85

SD

6.49

Total

190

Mean Difference
IV, Fixed, 95% CI

0.18 [-1.12 , 1.48]

Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Favours corticosteroids Favours placebo or no treatment
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Footnotes
(1) Children age 8-15 at follow-up

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 1.14.   Comparison 1: Antenatal corticosteroids (betamethasone)
versus usual care, Outcome 14: Adverse maternal e;ects of therapy

Study or Subgroup

Stutchfield 2005

Corticosteroids
Events

7

Total

467

Placebo or no treatment
Events

0

Total

475

Risk Ratio
M-H, Fixed, 95% CI

15.26 [0.87 , 266.36]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours corticosteroids Favours placebo or no treatment

 

 

A P P E N D I C E S

Appendix 1. Search methods for ClinicalTrials.gov

Advanced search

Interventional Studies | cesarean | Corticosteroid

Interventional Studies | cesarean | steroids

Interventional Studies | cesarean | Dexamethasone

Interventional Studies | cesarean | Betamethasone

Appendix 2. Correspondence with authors

AFZAL

Dear Dr Munawar Afzal,

We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term.

Your study; EEect of Prophylactic Antenatal Corticosteroid and Incidence of Neonatal Respiratory Morbidity aDer Elective Cesarean Section
in Patients having Previous Cesarean Section, meets the inclusion criteria for the review and we would very much like to include it in our
analysis but we have some queries.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

• Ethics approval: was ethical approval obtained prior to undertaking the trial? If so, please could you let us know from whom (i.e.
National, Institutional; Hospital or University) and please send us a copy of the approval letter.

• Randomisation process: there is an equal number of participants in both groups; what methods did you use (e.g. blocking) to ensure
an equal number of women were allocated to each group?

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

Kind regards,

Emails sent 7 February 2021, 21 February 2021

AHMED

ANMAR

Dear Dr Rabei,
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We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term once again.

Your study; Dexamethasone in prevention of respiratory morbidity in elective caesarean section in term fetus. A randomized control trial,
meets the inclusion criteria for the review and we would very much like to include it in our analysis but we have some queries.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

• Randomisation process: there is an equal number of participants in both groups; what methods did you use (e.g. blocking) to ensure
an equal number of women were allocated to each group?

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

Kind regards,

Emails sent 7 February 2021, 21 February 2021

Email to authors of the journal where the trial was published;

Dear Editor,

We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term.

In 2013 you published a study entitled; Dexamethasone in prevention of respiratory morbidity in elective caesarean section in term fetus. A
randomized control trial, 2013,9(6) by Ahmed Rushdi Ammar et al.  This trial meets our inclusion criteria for the review and we would very
much like to include it in our analysis but we have some queries. We are struggling to contact the corresponding author and wondered if
you had any additional email/contact details please or if you could forward this email on.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

• Randomisation process: there is an equal number of participants in both groups; what methods did you use (e.g. blocking) to ensure
an equal number of women were allocated to each group?

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

Kind regards,

Email sent 21 February 2021

ELBOHOTY

Dear Dr. Ayman S. Dawood,

We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term once again.

Your study; The neonatal outcomes of Dexamethasone administration before scheduled cesarean delivery at term: a randomized clinical
trial, meets the inclusion criteria for the review and we would very much like to include it in our analysis but we have some queries.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.
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• Randomisation process: there is an equal number of participants in both groups; what methods did you use (e.g. blocking) to ensure
an equal number of women were allocated to each group?

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

• Study population: Would you be able to provide more detail of the baseline characteristics of the antenatal corticosteroid group and
the control group please.

Kind regards,

Email sent 7 March 2021

Response from author;

Dear sir

Firstly, Thanks so much for your interest in our article

Secondly, its a great Honour to be included in cochrane review

Regarding the items you inquire about:

 1- clinical trial protocol developed prior to the trial being undertaken as seen on the UMIN-CTR on   2017/09/08 and a copy is available on
the link: https://upload.umin.ac.jp/cgi-bin/ctr_e/ctr_view_reg.cgi?recptno=R000033247

2-The corresponding registration number: UMIN000029070

3-Each patient was given a concealed envelope containing the allocated group. This study was double blinded where both patients and
researchers were not informed by the given drugs. Allocation was 1:1 ratio.

4-Regarding patients lost from follow up were 25 patients with 12 in one group and 13 in the other group.

5-Study population were selected according to inclusion and exclusion criteria. (refer to article)

At the end we hope to include our article in your respected review.

Thanks

Ayman Shehata Dawood

Corresponding author

Further correspondence;

Dr. Ayman S. Dawood,

Thank you very much for your reply. We had a few additional questions that we were hoping you could answer.

We would be very grateful if you could clarify what antenatal corticosteroid regimen you used as there seems to be a slight discrepancy
between what is stated in the abstract and the regimen stated in the methods section of the manuscript. It would appear that the regimens
used in the Dexamethasone and placebo groups diEer. We would be grateful to know what the rationale behind this was please.

It would appear that unfortunately 3 infants in both the dexamethasone and the control group died. Do you have any further information
about the cause of death in these infants.

Additionally, the rates of RDS and TTN appear to be quite high in both groups. Do the authors have any comments on this.

Finally, it appears that there are some diEerences between the study protocol and the trial with respect to inclusion and exclusion criteria
and study outcomes. Do the authors have any comments on this.

Kind regards,

Email sent 14 March 2021

ELEWA

Dear Dr Al Saber,
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We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term once again.

Your study; Does Corticosteroids Administration aDer 37 Weeks for Elective Lower Segment Cesarean Section Reduce Neonatal Respiratory
Morbidity? a Randomized Controlled Trial, meets the inclusion criteria for the review and we would very much like to include it in our
analysis but we have some queries.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

• Randomisation process: there is an equal number of participants in both groups; what methods did you use (e.g. blocking) to ensure
an equal number of women were allocated to each group?

• Randomisation process: it appears that consent was also completed aDer randomisation; is this correct and what was the rationale
behind this?

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

Kind regards,

emails sent 7 March 2021, 20 September 2021

GROOM

Dear Professor Groom

I am updating the Cochrane review “Corticosteroids for preventing neonatal respiratory morbidity aDer elective caesarean section at
term” (https://doi.org/10.1002/14651858.CD006614.pub3). We have identified your trial “The C*STEROID Feasibility Study: Corticosteroids
before planned caesarean section from 35+0 to 39+6 weeks” as eligible.

I realise that your trial includes women from 35+0 to 39+6 weeks but the focus of our review is only on women at 37+0 weeks and beyond.
We would be grateful for any preliminary data you are able to provide us on the following outcomes:

1. Respiratory distress syndrome (RDS) (as defined by the authors of primary reports)

2. Transient tachypnoea of the neonate (TTN) (as defined by the authors of primary reports)

3. Admission to neonatal special care for respiratory morbidity (all levels of care or intensive care unit (NICU))

4. Need for mechanical ventilation

Any data you could give us would be enormously valuable to the Cochrane review.

Kind regards

Response from author;

Dear Roses

The C*STEROID Feasibility Study has now completed recruitment but we remain blinded to results by treatment group as clinical outcomes
will also contribute to the main C*STEROID Trial. This was planned a priori. The main trial has commenced recruitment and we expect a
3-4 year timeline to complete. We will be happy to share results once the trial is completed and results analysed.

Best wishes

Katie

ISMAIL

Dear Dr Akram Elkhier Hassan,

We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term.
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Your study; EEect of Prophylactic Corticosteroid Therapy on Respiratory Morbidity in Infants Borne at Term by Elective Cesarean Section
at Omdurman Maternity Hospital, meets the inclusion criteria for the review and we would very much like to include it in our analysis but
we have some queries.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

• Randomisation: participants were allocated based on odd and even numbers. Who performed the randomisation, allocation to study
group, administration of antenatal corticosteroid and were they involved in performing outcome assessments.

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

Kind regards,

Emails sent 7 February 2021, 21 February 2021

KURT

Dear Dr Begum Kurt,

Your study; Antenatal betamethasone administration before elective caesarean section in term pregnant women, meets the inclusion
criteria for the review and we would very much like to include it in our analysis but we have some queries.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

• Randomisation process: there is an equal number of participants in both groups; what methods did you use (e.g. blocking) to ensure
an equal number of women were allocated to each group?

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

• Study population: 1 in 5 women in the study suEered with chronic disease. What were these conditions?

Kind regards,

Emails sent 7 February 2021, 21 February 2021

Email to authors of the journal where the trial was published;

Dear Editor,

You published a study in your journal in December 2019 entitled; Antenatal betamethasone administration before elective caesarean
section in term pregnant women (http://dx.doi.org/10.7197/cmj.vi.633752). This trial meets the inclusion criteria for our cochrane review
entiltled; Corticosteroids for preventing neonatal respiratory morbidity aDer elective caesarean section at term, and we would very much
like to include it in our analysis but we have some queries for the authors. Unfortunately we have been unable to contact them and were
wondering if you have another contact email or if you could forward this email onto them please.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

• Randomisation process: there is an equal number of participants in both groups; what methods did you use (e.g. blocking) to ensure
an equal number of women were allocated to each group?

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

• Study population: 1 in 5 women in the study suEered with chronic disease. What were these conditions?
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Kind regards,

Email sent 21 February 2021

MIRZAMORADI

Dear Dr Zheidar,

Your study; Evaluation of the eEect of antenatal betamethasone on neonatal respiratory morbidity in early-term elective cesarean, meets
the inclusion criteria for the review and we would very much like to include it in our analysis but we have some queries.

We would be very grateful if you could answer the following:

• Trial registration: we noticed that trial registration was done aDer all the participants were enrolled. Can you explain the reason why
the trial was not registered before enrolment of participants began?

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

• Baseline data unexpectedly similar: The study groups were identical with respect to Race. What was done to stratify patients to facilitate
comparison?

• Study population; There is a significant diEerence in the age and gestational ages of participants between the betamethasone and
control group. Is there any potential explanation to account for this or is it purely due to chance.

Kind regards,

Emails sent 7 February 2021, 21 February 2021

Email to authors of the journal where the trial was published;

Dear colleague,

We are attempting to contact Dr Zahra Heidar regarding their study; Evaluation of the eEect of antenatal betamethasone on neonatal
respiratory morbidity in early-term elective cesarean. It meets the inclusion criteria for the Cochrane review entitled; Corticosteroids for
preventing neonatal respiratory morbidity aDer elective caesarean section at term and we would very much like to include it in our analysis
but we have some queries.

We would be very grateful if you could answer the following:

• Trial registration: we noticed that trial registration was done aDer all the participants were enrolled. Can you explain the reason why
the trial was not registered before enrolment of participants began?

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

• Baseline data unexpectedly similar: The study groups were identical with respect to Race. What was done to stratify patients to facilitate
comparison?

• Study population; There is a significant diEerence in the age and gestational ages of participants between the betamethasone and
control group. Is there any potential explanation to account for this or is it purely due to chance.

Kind regards,

Email sent 21 February 2021

NABIL

Dear Professor Nabil,

We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term once again.

Your study; Does antenatal dexamethasone before full term planned cesarean section aEect the incidence or severity of neonatal jaundice.
A randomized control trial, meets the inclusion criteria for the review and we would very much like to include it in our analysis but we
have some queries.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?
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• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

• Randomisation process: there is an equal number of participants in both groups; what methods did you use (e.g. blocking) to ensure
an equal number of women were allocated to each group?

• Study population: it would appear that no participants withdrew from the study following randomisation and that there were no
participants lost to follow up. Is this correct?

Kind regards,

Emails sent 7 February 2021, 21 February 2021

Email to the authors of the journal where the trial was published;

Dear Professor Dr Akhtar Sherin,

We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term.

In February 2019 your journal published an article entitled; EEects of Prophylactic Maternal Dexamethasone administration on the
neonatal respiratory outcomes at term aDer elective caesarean section: Randomised Controlled trial. This trial meets the inclusion criteria
for the Cochrane review entitled;  Corticosteroids for preventing respiratory complications in the newborn aDer caesarean section at
term and we would very much like to include it in our analysis but we have some queries. Unfortunately, we have struggled to get in contact
with the lead author and wondered whether you would have any additional contact information or would be able to forward this email.

 We would be very grateful if you could answer the following:

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

Kind regards,

Email sent 21 February 2021

Response received from editor:

Thanks for your email.

Will try to contact author for the relevant queries and get back to you soon.

Regards

Email sent 21 February 2021

NADA

Dear Dr Nada

I am one of the authors in the process of updating the Cochrane systematic review entitled ‘Corticosteroids for preventing neonatal
respiratory morbidity aDer elective caesarean section at term.’

  Your study ‘Antenatal corticosteroid administration before elective caesarean section at term to prevent neonatal respiratory morbidity’
was included in the last published version of the review but we have some outstanding queries about the trial.

We would be very grateful if you could answer the following:

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

• Randomisation process: there is an equal number of participants in both groups; what methods did you use (e.g. blocking) to ensure
an equal number of women were allocated to each group?

• Baseline data unexpectedly similar for age, parity and gestational age: What was done to stratify patients to facilitate comparison?

Many thanks and regards

Email sent 18 January 2021
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Response from authors;

Dear Fiona

1- we did not registered the study but we just registered it as a thesis in AIN SHAMS UNVERSITY

2- WE USED BLOCKING AND COMPUTER PROGRAM FOR RANDOMISATION BY EXPERT STATICIAN

THANK YOU FOR YOUR Email

NOOH

Dear Dr Nooh,

We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term once again.

Your study; Does implementing a regime of dexamethasone before planned cesarean section at term reduce admission with respiratory
morbidity to neonatal intensive care unit? A randomized controlled trial. A randomized control trial, meets the inclusion criteria for the
review and we would very much like to include it in our analysis but we have some queries.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

Emails sent 2018, 18 January 2021

SADIQ

Dear Dr Sadiq,

We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term.

Your study; EEects of Prophylactic Maternal Dexamethasone administration on the neonatal respiratory outcomes at term aDer elective
caesarean section: Randomised Controlled trial, meets the inclusion criteria for the review and we would very much like to include it in
our analysis but we have some queries.

We would be very grateful if you could answer the following: 

• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

Kind regards,

Emails sent 7 February 2021, 21 February 2021

Email to authors of the journal where the trial was published;

Dear Professor Dr Akhtar Sherin,

We are in the process of updating the Cochrane systematic review entitled; Corticosteroids for preventing neonatal respiratory morbidity
aDer elective caesarean section at term.

In February 2019 your journal published an article entitled; EEects of Prophylactic Maternal Dexamethasone administration on the
neonatal respiratory outcomes at term aDer elective caesarean section: Randomised Controlled trial. This trial meets the inclusion criteria
for the Cochrane review entitled;  Corticosteroids for preventing respiratory complications in the newborn aDer caesarean section at
term and we would very much like to include it in our analysis but we have some queries. Unfortunately, we have struggled to get in contact
with the lead author and wondered whether you would have any additional contact information or would be able to forward this email.

We would be very grateful if you could answer the following: 
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• Clinical trial protocol: was a clinical trial protocol developed prior to the trial being undertaken? If so, please can you provide us with
a copy?

• Trial registration: was the trial prospectively registered? If so, please could you let us know where the trial was registered and the
corresponding registration number.

Kind regards,

Email sent 21 February 2021

STUTCHFIELD

Email sent for 2018 update and response received.

W H A T ' S   N E W

 

Date Event Description

18 January 2022 Amended Edited the abstract main results section to correct a typograhpi-
cal error (changed severe mortality to severe morbidity)

 

H I S T O R Y

Protocol first published: Issue 3, 2007
Review first published: Issue 4, 2009

 

Date Event Description

20 January 2021 New search has been performed Search updated. All potentially eligible studies and studies al-
ready included in the review were assessed for trustworthiness.
Three studies that were in the previous version of the review did
not meet Pregnancy and Childbirth trustworthiness criteria and
have not been included in this update. None of the studies iden-
tified in the search update met the trustworthiness criteria. No
new studies added.

22 June 2020 New citation required but conclusions
have not changed

Conclusions unchanged after removing data from studies that
did not meet Pregnancy and Childbirth trustworthiness criteria.

3 May 2011 Amended Corrected typo.

 

C O N T R I B U T I O N S   O F   A U T H O R S

For the protocol: Alexandros Sotiriadis (AS) prepared the first draD and revised it in response to editorial comments. George Makrydimas
(GM) and John PA Ionannidis (JI) commented on the draDs.

For the 2009 review: AS and GM assessed potential studies. Stefania Papatheodorou (SP) and AS extracted the data, entered them into
Review Manager, assessed studies for risk of bias, and tabulated the results. All authors contributed in preparation of the review.

For the 2018 update: AS and EM assessed potential studies, extracted the data and entered the data into Review Manager. AS and EM
assessed studies for risk of bias, tabulated results and completed the GRADE assessment and summary of findings table. All authors
commented on draDs.

For this update: AS, EM, FS and RP assessed all eligible studies for trustworthiness. EM and FS also assessed studies for risk of bias, tabulated
the results and completed the GRADE assessment and summary of findings table. All authors commented on draDs.
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D E C L A R A T I O N S   O F   I N T E R E S T

Alexandros Sotiriadis: I am Associate Professor of Obstetrics, Gynaecology and Maternal Fetal Medicine at   Aristotle University of
Thessaloniki, Greece. I am also a private practicing physician at EMVRYO PCC.

George Makrydimas: none known.

Stefania Papatheodorou: none known.

John PA Ioannidis: none known.

Emma McGoldrick: I am an author of another Cochrane Review entitled 'Antenatal corticosteroids for accelerating fetal lung maturation
for women at risk of preterm birth' (McGoldrick 2020). I am also an author on an overview relating to antenatal corticosteroids (McGoldrick
2016). The present review is potentially eligible for inclusion in the overview. I will not be involved in any assessment or data extraction
and two independent review authors will assess this review.

Roses Parker: none known.

Fiona Stewart: I am an author of the Cochrane Review entitled 'Antenatal corticosteroids for accelerating fetal lung maturation for women
at risk of preterm birth' (McGoldrick 2020).

S O U R C E S   O F   S U P P O R T

Internal sources

• No sources of support provided

External sources

• No sources of support provided

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

In the 2018 update of the review, the original outcome "Admission to the neonatal special care unit or above" was split into a primary
outcome, "Admission to neonatal special care for respiratory morbidity (all levels of care or intensive care unit (NICU))", and a secondary
outcome, "Admission to neonatal special care for any indication (all levels of care or intensive care unit (NICU))". This was done because,
in the case of non-blinded trials, there is a possibility of bias, as infants in the treatment group may have been less likely to have had
their reason for admission classified as 'respiratory' because they were known to have received corticosteroids. Furthermore, special care
was split into two categories "special care - all levels" and "special care - NICU", as diEerent levels of care may reflect diEerent severity
of respiratory distress.

The review included three additional outcomes which looked at the long-term outcomes of administration of antenatal corticosteroids to
the infant as a child. The authors felt that these outcomes were important to include in view of concerns regarding long-term eEects of
antenatal corticosteroid administration.

A summary of findings table was incorporated for this update.

2021 update

We used the Cochrane Pregnancy and Childbirth Study Trustworthiness Screening tool to assess the trustworthiness of studies that
otherwise meet the review's inclusion criteria. Using these predefined criteria, we categorised any studies that were assessed as
untrustworthy as "awaiting classification" and did not include them in the review.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Adrenal Cortex Hormones  [adverse eEects];  Betamethasone;  *Cesarean Section;  Prenatal Care;  Randomized Controlled Trials as Topic;
  *Respiratory Distress Syndrome, Newborn  [prevention & control]

MeSH check words

Child; Female; Humans; Infant; Infant, Newborn; Pregnancy

Antenatal corticosteroids prior to planned caesarean at term for improving neonatal outcomes (Review)
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