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Summary of clinical recommendations

Use of a single course of antenatal corticosteroids for women at risk of
preterm birth

Strength of
Clinical recommendation recommendation Chapter
NHMRC | GRADE

q g . #. . .
In a woman at risk of early preterm, imminent” birth use a single

_ N A STRONG | 3t05
course of antenatal corticosteroids.
* . . , e po
when gestational age is 34 weeks’ and 6 days or less. Practice point 12
# " " .y
when preterm birth is planned or expected within the next
oETLs o < il A STRONG 11
seven days, even if birth is likely within 24 hours.
$regardless of the reason the woman is considered at risk of
. o Practice point 14
preterm birth.”
The optimal time to administer antenatal corticosteroids is when Practice Point 11

preterm birth is planned or expected within the next 48 hours.

Where appropriate, estimate the risk of preterm birth by considering 14'111
an

the use of adjunct prediction tests including fetal fibronectin and Plastize pol 1412
assessment of cervical length.

Where appropriate, monitor for signs of puerperal sepsis when Practice point 14
antenatal corticosteroids have been given.
As corticosteroid use:
Either: Betamethasone 24 mg in divided doses, completed between 12 A STRONG 10
and 36 hours.
*Ak
Administer Celestone® Chronodose®,  as two intramuscular doses of 11.4 mg, Practl .
ractice point 9to 10
24 hours apart.
Or: Dexamethasone 24 mg in divided doses completed between 24 and A STRONG 10
40 hours.
.. . .
Administer dexcamethasone phosphate”™ intramuscularly, in four doses of 6 mg, 12 i ot 91010

hours apart.

“ history of previous preterm birth with additional risk factor(s) for preterm birth; preterm labour; preterm
prelabour repture of membranes; chorioamnionitis; antepartum haemorrhage; multiple pregnancy (twins and higher
order) with additional risk factor(s)for preterm birth; diabetes mellitus or gestational diabetes; systemic infection;
pregnancy associated hypertension or pre-eclampsia; intrauterine growth restriction / fetal compromise; ultrasound
evidence of cetvical shortening/funnelling; positive results of fetal fibronectin test; medically indicated preterm

birth.

* Celestone® Chronodose® Injection, available in New Zealand and Australia, is a sterile aqueous suspension
containing betamethasone sodium phosphate and betamethasone acetate. A single dose provided in 2 mL of
Celestone Chronodose Injection contains betamethasone 11.4 mg, as betamethasone sodium phosphate 7.8 mg (in
solution) and betamethasone acetate 6 mg (in suspension) in an aqueous vehicle containing sodium phosphate,
sodium phosphate monobasic, disodium edetate, benzalkonium chloride and water for injection.

##Dexamethasone phosphate is available as a 4 mg/mL injection which contains 4.37 mg dexamethasone sodium
phosphate, in addition propylene glycol, disodium edetate, sodium hydroxide and water for injection. The
preparation in New Zealand is Dexamethasone-Hameln and in Australia is Dexamethasone Sodium Phosphate -
Hospira Australia Pty Ltd.
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Use of repeat antenatal corticosteroids for women at risk of preterm birth

Strength of
Clinical recommendation recommendation Chapter

NHMRC GRADE

Use repeat antenatal corticosteroids in women at risk of early

preterm, imminent” birth following a single course of antenatal A STRONG 6t08
A
corticosteroids. °
* . . . .
when gestational age is 32 weeks’ and 6 days or less. Practice point 12
# o -
when preterm b_1rt}_1 is Plarmed ot e)_ipected within the next A STRONG 1
seven days, even if birth is likely within 24 hours.
A
not less tha.n seven days following a single course of antenatal A STRONG 1
corticosteroids.
$regardless of the reason the woman is considered at risk of Prcrice pof
; ractice point 14
preterm birth.”
The clinical decision to use a repeat dose should be based on an o
. . . Practice point 10
assessment of ongoing risk for preterm birth.
Where appropriate, estimate the risk of preterm birth by considering 14.11
the use of adjunct prediction tests including fetal fibronectin and Practice point and
assessment of cervical length. 14.12
Where appropriate, monitor for signs of puerperal sepsis when Practice point "
antenatal corticosteroids have been given.
As repeat antenatal corticosteroid use:
A STRONG 10 and 11
Either: A single repeat dose of 12 mg betamethasone.
Administer Celestone® Chronodose®* 11.4 mg, intramuscularly as one dose. Practice point 10

After this dose, if the woman has not given birth seven or more days
and less than 14 days from administration of a previous repeat dose and
is still considered to be at risk of preterm birth within the next seven A STRONG 10
days a further, single, repeat dose of Celestone® Chronodose®* 11.4
mg can be administered.

Use up to a maximum of three, single, repeat doses only. Practice point 10
Or: A single repeat course of 24 mg betamethasone in divided doses

oY A STRONG 10 and 11
completed within 24 hours.
Do not give any further repeat courses. A STRONG | 10 and 11
Administer Celestone® Chronodose®™ 11.4 mg, as two intramuscular doses, 24 o

Practice point 10

hours apart.
If betamethasone is not available use dexamethasone. Practice point 9

“ history of previous preterm birth with additional risk factor(s) for preterm birth; preterm labour; preterm
prelabour repture of membranes; chorioamnionitis; antepartum haemorrhage; multiple pregnancy (twins and higher
order) with additional risk factor(s)for preterm birth; diabetes mellitus or gestational diabetes; systemic infection;
pregnancy associated hypertension or pre-eclampsia; intrauterine growth restriction / fetal compromise; ultrasound
evidence of cetvical shortening/funnelling; positive results of fetal fibronectin test; medically indicated preterm
birth.

** Celestone® Chronodose® Injection (the only cutrently registered product in New Zealand) is a sterile aqueous
suspension containing betamethasone sodium phosphate and betamethasone acetate. A single dose provided in 2
mL of Celestone Chronodose Injection contains betamethasone 11.4 mg, as betamethasone sodium phosphate 7.8
mg (in solution) and betamethasone acetate 6 mg (in suspension) in an aqueous vehicle containing sodium
phosphate, sodium phosphate monobasic, disodium edetate, benzalkonium chloride and water for injection.

##Dexamethasone phosphate is available as a 4 mg/mL injection which contains 4.37 mg dexamethasone sodium
phosphate, in addition propylene glycol, disodium edetate, sodium hydroxide and water for injection. The
preparation in New Zealand is Dexamethasone-Hameln and in Australia is Dexamethasone Sodium Phosphate -
Hospira Australia Pty Ltd.
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Use of antenatal corticosteroids for fetal lung maturation prior to elective

caesarean section at term

Strength of
Clinical recommendations recommendation Chapter
NHMRC | GRADE
For elective caesarean section at term, where possible, plan at =39 Practice point 13
weeks’ gestation.
Practice point 13

Use antenatal corticosteroids 48 hours prior to caesarean birth planned
beyond 34 weeks’ and 6 days gestation if there is known fetal lung
immaturity.

Use of antenatal corticosteroids for fetal lung maturation given to women

with diabetes in pregnancy or gestational diabetes:
At risk of preterm birth

Strength of
Clinical recommendations recommendation Chapter
NHMRC | GRADE
Use a single course of antenatal corticosteroids for women with Practice point 14.7
diabetes in pregnancy or gestational diabetes at risk of preterm birth
Repeat antenatal corticosteroids for a woman with diabetes in Practice point Lt
pregnancy or gestational diabetes at risk of preterm birth.
Where appropriate, monitor women with diabetes in pregnancy or Practice point 14.7
gestational diabetes at risk of preterm birth for signs of puerperal sepsis
when antenatal corticosteroids have been given.
Women with diabetes in pregnancy or gestational diabetes at risk of Practice Point 14.7
preterm birth and receiving antenatal corticosteroids will require blood
glucose monitoring and management of any hyperglycaemia.
Where appropriate, estimate the risk of preterm birth by considering Practice Point 14.7
the use of adjunct prediction tests including fetal fibronectin and
assessment of cervical length.
At term
Strength of
Clinical recommendations recommendation Chapter
NHMRC | GRADE

There is insufficient evidence currently to make a recommendation for Practice point 15
the use of antenatal corticosteroids at term (=37 weeks’ gestation) for
women with diabetes in pregnancy.
Use antenatal corticosteroids 48 hours prior to caesarean birth planned ) .
beyond 34 weeks’ and 6 days gestation in women with diabetes in Practice point 15
pregnancy or with gestational diabetes if there is known fetal lung
immaturity.

Practice point 15

If antenatal corticosteroids are used, monitor maternal blood glucose
concentrations and treat if elevated.
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Use of antenatal corticosteroids in women with a multiple pregnanacy

(twins and higher order)
With additional risk factor(s) for preterm birth

Strength of
Clinical recommendations recommendation Chapter
NHMRC | GRADE

Use a single course of antenatal corticosteroids for women with a Practice point 14.6
multiple pregnancy at risk of preterm birth.
Repeat antenatal corticosteroids for a woman with a multiple pregnanc

P ] pie pregnancy Practice point 14.6
at risk of preterm birth.
Where appropriate, estimate the risk of preterm birth by considering
the use of adjunct prediction tests including fetal fibronectin and Practice point 146
assessment of cervical length.
Where appropriate, monitor women with a multiple pregnancy at risk
of preterm birth for signs of puerperal sepsis when antenatal Practice point e
corticosteroids have been given.
With no additional risk factor(s) for preterm birth (prophylactic)

Strength of
Clinical recommendations recommendation Chapter
NHMRC | GRADE

Do not use a single course of antenatal corticosteroids in women with a Practice point 14.6
multiple pregnancy where there is no other identified risk of preterm
birth.
Do not use repeat antenatal corticosteroids in women with a multiple T2t e e 14.6

pregnancy where there is no other identified risk of preterm birth.
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Summary of research recommendations

Use of a single course of antenatal corticosteroids for women at risk of

preterm birth.

Research recommendations: Chapter(s)
There is a need to better assess the impact, if any, of # utero exposure to a single 3to5
course of antenatal corticosteroids on:
e the hypothalamic-pituitary adrenal axis of the infant, child and adult;
e the glucose-insulin axis in childhood;
e the later risk of the infant developing diabetes in adulthood.
Future research that investigates the use of a single course of antenatal
corticosteroids should include
e outcomes on maternal quality of life; 3to5
e report on the risk factors for preterm birth of the included participants; 14
e an assessment of the degree and health impact, if any, of changes in maternal
blood glucose control.
Randomised trials are needed to:
e compare betamethasone and dexamethasone to assess the effect on the short 9
term and long term outcomes for the infant;
e investigate the optimal timing for antenatal corticosteroids where preterm birth 1
is planned (e.g. maternal medical indications or fetal compromise) and women
can be randomised to administration of antenatal corticosteroids at different
time intervals prior to birth;
e investigate the neonatal benefits of antenatal corticosteroids administered to 12
women at less than 24 weeks’ gestation;
e investigate if smaller doses are needed at lower gestational ages; 12
e investigate the neonatal benefits of antenatal corticosteroids administered late 12
preterm (34 weeks’ and 6 days to <37 weeks’ gestation);
e review the effect of a single course of antenatal corticosteroids on women with 14
systemic infection at risk of preterm birth;
e cvaluate the use of antenatal corticosteroids in settings where a single course of 14
prophylactic antenatal corticosteroids is being used for women with a multiple
pregnancy and no other identified risk of preterm birth.
To maximise benefit and minimise harm to the mother and infant there is a need to
establish:
e the minimally effective dose per course of both betamethasone and
dexamethasone;
e the optimal timing interval per course between doses for both betamethasone 10
and dexamethasone;
e the optimal number of doses per course for betamethasone;
e the optimal number of doses per course for dexamethasone.
14

e ecstablish the haemodynamic effects of antenatal corticosteroids on the growth
restricted fetus.

e cstablish the optimal timing of birth following administration of antenatal
corticosteroids to women with a fetus with intrauterine growth restriction.
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Repeat antenatal corticosteroids for women at risk of preterm birth

Research recommendations: Chapter(s)
There is a need to better assess the impact, if any, of iz utero exposure to repeat antenatal 6to8
corticosteroids on:
Physiological outcomes:
e the glucose-insulin axis in childhood,
e hypothalamic-pituitary adrenal axis,
o bone mass,
e body size and body composition,
® neurosensory impairments,
e respiratory function.
Health outcomes:
e cardiovascular disease,
e metabolic disease,
o diabetes,
e psychological health,
e the later risk of developing diabetes in adulthood.
Social outcomes:
e cducational attainment,
e Dbehaviour,
e  cognitive ability.
Any future research to investigate the effects of treatment with repeat antenatal
corticosteroids should:
e include outcomes for maternal quality of life. 6to8
e report on the risk factors for preterm birth of the included participants. 14
e assess the degree and health impact of changes in maternal blood glucose control.
Randomised trials are needed to:
e cvaluate dexamethasone as the repeat antenatal corticosteroid; ?
e compare the use of different timing of administration of repeat antenatal 11
corticosteroids prior to preterm birth where preterm birth is definitely expected or
planned;
e investigate the effects of repeat antenatal corticosteroids in women =32 weeks’ and 6 12
days gestation;
e investigate if antenatal corticosteroids should be repeated in women at risk of preterm
birth who had antenatal corticosteroids 7 days previously and then present with 14
chotrioamnionitis;
e assess the impact, if any, of repeat antenatal corticosteroids in women with systemic 14
infection at risk of preterm birth;
e cvaluate in settings where repeat prophylactic antenatal corticosteroids are being used 14
for women with a multiple pregnancy and no other identified risk of preterm birth.
Conduct an individual patient data meta-analysis to explore key outcomes. 11
Further research is required to explore betamethasone and dexamethasone as the repeat 10
antenatal corticosteroid for:
e the optimal dose
e the optimal number of dose(s) in a course
e the optimal interval between courses
e the effect of multiple repeat doses/coutses.
Establish the best management of women with diabetes in pregnancy given repeat 14
antenatal corticosteroids.
Conduct a decision analysis / economic analysis for antenatal corticosteroids 16
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Use of antenatal corticosteroids for fetal lung maturation prior to elective
caesarean section at term

Research recommendation: Refer to
Chapter
Randomised trials are needed to investigate the neonatal effects and childhood disability 13

rates when antenatal corticosteroids are administered to women prior to planned caesarean
section at term gestation (=37 weeks’) where their infants are at increased risk of neonatal
respiratory disease.

Use of antenatal corticosteroids for fetal lung maturation given to women
with diabetes in pregnancy at term

Research recommendation: Refer to

Chapter
Randomised trials are needed to investigate the effects, if any, of using antenatal 15
corticosteroids at term gestation (=37 weeks’) in women with diabetes in pregnancy.
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Glossary of terms

Antenatal Occurring before birth; concerned with the care and treatment of the unborn child and
pregnant women.

Antenatal Betamethasone and dexamethasone are corticosteroids, also called glucocorticoids, given

corticosteroids before birth (antenatally) to improve lung development and function in the fetus at risk of
preterm birth.

Antepartum Bleeding from the vagina during pregnancy from 20 weeks gestation to birth.

haemorrhage

Apgar score A measure of the physical condition of a newborn infant at one and five minutes after
birth. The score is obtained by adding points (2, 1 or 0) for heart rate, respiratory effort,
muscle tone, response to stimulation, and skin colouration. A score of ten represents best
condition.

Applicability The degree to which a body of evidence is relevant to a particular health care context.

Clinical impact

Measure of potential benefit from application of the guideline to a population.

Cochrane Review /
Cochrane Systematic
Review

A systematic review of the evidence usually from randomised controlled trials relating to a
particular health problem or healthcare intervention, produced by the Cochrane
Collaboration. Available electronically as part of the Cochrane Library.

Cognitive dysfunction

Poor mental function, such as difficulties with lack of attention, memory and problem
solving.

Confidence interval

Gives a range of values for an unknown population outcome estimated from a study. It
will depend on the number of study recruits and the variation in the outcome data. A 95%
confidence interval (CI) means that if the study was repeated 100 times with a different
sample of recruits and a CI calculated each time, the interval would contain the ‘true’ value
of the population outcome 95 times.

Course

A series of doses administered over a designated period

Developmental delay

Any significant lag in a child’s physical, cognitive, behavioural, emotional or social
development, in comparison with the norms.

Dose

A quantity of medicine taken at a specific time point

Eclampsia

Seizures (convulsions) in a pregnant woman related to hypertensive disease in pregnancy.

Evidence statement

A table summarising the results of a collection of studies which, taken together, represent
the evidence supporting a particular recommendation or series of recommendations in a
guideline.

Fetal Of or pertaining to a fetus or to the period of its development.
Gestational age The period of time between last menstrual period and birth.
Harms Adverse effects

Individual patient
data

The central collection, validation and re-analysis of ‘raw’ data from existing trials
addressing the same research question to allow further exploration of patient factors or
groups that are more or less likely to benefit from treatment.

Intellectual A condition where powers of comprehension and information processing abilities are

impairment affected to the point where it impairs a persons’ ability to perform.

Intraventricular Bleeding inside or around the ventricles, the spaces in the brain containing the

haemorrhage cerebrospinal fluid. Intraventricular haemorrhage can be graded based on the severity of
the haemorrhage. Grades 3 and 4 represent more severe haemorrhage causing
ventriculomegaly or venous infarction of the brain respectively and are more likely to be
associated with neurologic disability.

Mechanical To mechanically assist or replace spontaneous breathing.

ventilation

Necrotising A medical condition primarily seen in premature infants, where portions of the bowel

enterocolitis undergo tissue death (necrosis).

Neonatal Pertaining to the neonatal period which is the first four weeks after birth.

Neurologic A group of disorders that relate to the central nervous system (brain and spinal cord).

impairment Among the more common diagnostic categories for children are cerebral palsy, epilepsy,

blindness, deafness, and developmental delay. A neurological impairment may affect
anindividuals’ speech, motor skills, vision, memory, hearing, muscle actions and learning
abilities.

Number needed to
treat to benefit

The number of patients who need to be treated with the new or intervention treatment
(rather than the control treatment) for one patient to benefit from the new treatment.
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Periventricular
leucomalacia

A form of brain injury characterised by the death of white matter near the cerebral
ventricles in the newborn due to damage and softening of the brain tissue.

Placebo

An inactive substance or preparation used as a control in an experiment or test to
determine the effectiveness of a medicinal drug.

Pre-eclampsia

A pregnancy induced condition which can occur in the second half of pregnancy. It is
characterised by high blood pressure, swelling that happens suddenly along with rapid
weight gain due to fluid retention, and protein in the urine.

Preterm birth

The birth of a baby of less than 37 weeks’ gestation.

Preterm labour

Labour before 37 weeks of gestation.

p-value

Used in hypothesis testing where initially it is assumed that there is no difference between
two treatments. The p-value is the probability that the difference observed in a study
between the two treatments might have occurred by chance. Small p-values indicate
evidence against an assumption of no difference. Large p-values indicate insufficient
evidence against the assumption of no difference between treatments, NOT that there is
actually no difference between treatments. P-values will depend on study size; large studies
can detect small differences for example.

Randomised
controlled trial

A comparative study in which participants are randomly allocated to intervention and
control groups and followed up to examine differences in outcomes between the groups.

Reduction in risk

The extent to which a treatment reduces a risk of an outcome, in comparison with patients
not receiving the treatment of interest.

Regimens A pattern of treatment such as dose or frequency of a drug.
Respiratory distress Respiratory distress usually in preterm babies, caused by developmental insufficiency of
syndrome surfactant production and structural immaturity of the lungs.

Respiratory distress

The presence of cyanosis, grunting, inspiratory stridor, nasal flaring and tachypnoea.

Risk

The probability of an outcome which is given by the number with the outcome divided by
the number with and without the outcome.

Risk of bias

Bias in the reported outcomes of a study may be caused by an inadequacy in the way the
study is designed or conducted. For example if any of the following aspects of the trial
were not conducted properly then the trial may be said to have an increased risk of bias:
the random allocation of the treatments, allocation concealment, blinding of researchers
during intervention and measurement of outcomes, missing outcome data, selective
outcome reporting.

Risk ratio

The ratio of risks in two treatment groups. In intervention studies, it is the ratio of the risk
in the intervention group to the risk in the control group. A risk ratio of one indicates no
difference between comparison groups. For undesirable outcomes, a tisk ratio that is less
than one indicates that the intervention was effective in reducing the risk of that outcome.
(Also called Relative risk, RR)

Sample size

The number of units (persons, animals, patients, specified circumstances, etc) in a
population to be studied. The sample size should be big enough to have a high likelihood
of detecting a true difference between two groups.

Singleton

A single baby.

Stillbirth

Death in a fetus 2400 g or at least 20 weeks’ gestational age.

Systematic review

A review of a cleatly formulated question that uses systematic and explicit methods to
identify, select and critically appraise relevant research, and to collect and analyse data from
the studies that are included in the review. Statistical methods (meta-analysis) may or may
not be used to analyse and summarise the results of the included studies.

Transient tachypnoea
of the newborn

Tachypnoea (fast breathing) immediately or within two hours of birth along with other
signs of respiratory distress. Usually resolves in 24 to 48 hours.
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Chapter 1: Need for these Clinical Practice Guidelines,
summary of the development process and key clinical
questions

A single course of antenatal corticosteroids has a major role in reducing death and major morbidity in
babies born preterm (Lawn 2012, Roberts 2006). The evidence is less clear as to what, when, how and to
whom to give antenatal corticosteroids. There is variation in the uptake of the evidence for the use of
repeat courses of antenatal corticosteroids (Spencer 2014) and uncertainty about the use of antenatal
corticosteroids in women with specific obstetric complications (Bonanno 2012). Advice in the form of
these bi-national Clinical Practice Guidelines (New Zealand and Australia) provides evidence-based
recommendations to guide decision-making in clinical practice and highlights areas requiring further

research.

Aims of these Clinical Practice Guidelines
To prepare evidence-based Clinical Practice Guidelines on the use of antenatal corticosteroids given to

women prior to birth to improve fetal, infant and child and adult health.

Target audience
The purpose and rationale is to provide practical, evidence-based guidance on best practice for clinical
care in the use of antenatal corticosteroids targeted to the following audiences:
e health professionals caring for pregnant women, where the baby is at increased risk of respiratory
distress syndrome due to factors such as preterm birth;
e health professionals caring for the infants and children born following administration of
antenatal corticosteroids;
® pregnant women and their partners; and
® policy makers in maternity care.

Scope of the Clinical Practice Guidelines
The scope of these Clinical Practice Guidelines is to examine the evidence for giving a woman at risk of
preterm birth (<37 weeks’ gestation) a single course and/or tepeat antenatal corticosteroids ptiot to

preterm birth, for the purpose of improving health outcomes of their baby.

The scope includes the use of antenatal corticosteroids for women at term gestation (37 weeks’ gestation
or more) where the baby is at increased risk of respiratory distress syndrome; including women having an
elective caesarean section for any indication; and women with a diagnosis of diabetes or gestational
diabetes.
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Summary of the development process

Clinical Practice Guidelines Panel

A multidisciplinary expert advisory Clinical Practice Guidelines Panel was established to oversee the
development of these antenatal corticosteroid Clinical Practice Guidelines (Appendix A). The purpose of
the Clinical Practice Guidelines Panel was to prepare evidence based guidelines on the best practice for
clinical care in the use of antenatal corticosteroids for improving fetal, infant child and adult health.
Declared conflicts of interest can be referred to in (Appendix A).

The Executive Group comprised Professor Caroline Crowther, Dr Julie Brown, Dr Jane Alsweiler and
Ms Philippa Middleton who guided the overall preparation of the guidelines. The Management Group
consisted of the Executive Group and Tineke Crawford, Dr Elaine Fyfe and Dr Emma McGoldrick who
identified and synthesised the evidence presented in these guidelines.

These Clinical Practice Guidelines were developed using procedures recommended by the Australian
National Health and Medical Research Council INHMRC 1998) and the former New Zealand Guideline
Group (New Zealand Guidelines Group 2012).

Key clinical questions for these Clinical Practice Guidelines
The Clinical Practice Guidelines Panel developed a set of clinical questions to be addressed:

The use of antenatal corticosteroids for women at risk of preterm birth (<37 weeks’ gestation):

e What are the short and long term benefits and harms of a single course of antenatal corticosteroids
for the mother fetus, infant, child and adult prior to preterm birth?

e  For a woman at risk of preterm birth, who has received a single course of antenatal corticosteroids
and is at ongoing risk of preterm birth, what are the short and long term benefits and harms of a
repeat dose(s) of antenatal corticosteroids for the mother, fetus, infant, child and adult?

e What is the safety for the mother, fetus, infant, child, adult of administering a single course or a
repeat dose(s) of antenatal corticosteroids to women with the following risk factors for preterm
birth:

a) history of a previous preterm birth

b) preterm labour

¢) preterm prelabour rupture of membranes

d) chorioamnionitis

e) an antepartum haemorrhage

f) a multiple pregnancy (twins and higher order)

@) diabetes mellitus or gestational diabetes

h) a medically indicated preterm birth

i)  systemic infection

j) pregnancy associated hypertension or pre-eclampsia
k) intrauterine growth restriction/fetal compromise

) ultrasound evidence of cervical shortening/funnelling
m) fetal fibronectin test results
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Type of antenatal corticosteroids to use

e Do benefits or harms in the mother, fetus, infant, child and adult vary by whether betamethasone or
dexamethasone is administered as a single course of antenatal corticosteroids?

e Do benefits or harms in the mother, fetus, infant, child and adult vary by whether betamethasone or
dexamethasone is administered as the repeat dose(s) of antenatal corticosteroids?

Drug regimens and timing of administration of antenatal corticosteroids

e What is the most effective dose, number of doses in a course and optimal interval between doses
when using a single course of antenatal corticosteroids?

e What is the most effective dose, number of doses in a course and optimal interval between courses
for repeat antenatal corticosteroids?

e Isasingle repeat dose/course (or rescue dose/coutse) more effective than multiple repeat
dose(s)/courses?

e What is the optimal time prior to preterm birth to administer a single course of antenatal
corticosteroids?

e What is the optimal time prior to preterm birth to administer a repeat dose(s) of antenatal
corticosteroids?

e  What is the optimal timing between a first course of antenatal corticosteroids and initiating a repeat
dose(s)?

e At what gestational ages is a single course of antenatal corticosteroids effective?

e At what gestational ages is a repeat dose(s) of antenatal corticosteroids effective?

Use of antenatal corticosteroids at term gestation

e  What are the benefits and harms for the mother, fetus, infant, child and adult of administering
antenatal corticosteroids for fetal lung maturation to women planning an elective caesarean section
at term (37 weeks’ gestation or more)?

e What are the benefits and harms for the mother, fetus, infant, child and adult of administering
antenatal corticosteroids for fetal lung maturation to women with diabetes mellitus or gestational
diabetes at term (37 weeks’ gestation or more)?

Key clinical outcomes for these Clinical Practice Guidelines

The Clinical Practice Guidelines Panel developed a comprehensive list of relevant maternal, fetal, child
and adult clinical outcomes and health resource utilisation outcomes for use in these guidelines. The
primary outcomes and secondary outcomes are listed below. Most of these outcomes were from key
Cochrane systematic reviews listed in Appendix B.

Primary maternal outcomes for these Clinical Practice Guidelines
e Maternal infection requiring treatment including:

*  Chorioamnionitis

= DPuerperal sepsis

= Pyrexia after trial entry requiring antibiotics

= Intrapartum fever requiring antibiotics

= Postnatal pyrexia requiring antibiotics
e Quality of life
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Primary fetal, neonatal and infant outcomes for these Clinical Practice Guidelines

Fetal, neonatal or later death

Respiratory distress syndrome

Composite serious outcome (may include fetal, neonatal or later death, severe respiratory distress,
severe intraventricular haemorrhage (Grade 3 or 4), chronic lung disease, necrotising enterocolitis,
retinopathy of prematurity, cystic periventricular leukomalacia, patent ductus arteriosus, neonatal
encephalopathy)

Primary infant as a child ontcomes for these Clinical Practice Guidelines

Neurosensory disability (composite of impairments: cerebral palsy, visual impairment, hearing
impairment, developmental delay)
Survival free of neurosensory disability

Survival free of metabolic disease

Primary infant as an adult outcomes for these Clinical Practice Guidelines

Neurosensory disability (composite of impairments: cerebral palsy, visual impairment, hearing
impairment, intellectual impairment)

Survival free of neurosensory disability

Survival free of metabolic disease

Secondary maternal outcomes for these Clinical Practice Guidelines

©O OO0 0O O0OO0O0OOo0OOo

@]

Mortality

Hypertension

Mode of birth

Postpartum haemorrhage

Breastfeeding at hospital discharge

Breastfeeding at 6 months postnatally

Postnatal depression symptoms

Mental anxiety

Adverse effects of antenatal corticosteroid therapy (including gastrointestinal upset, glucose
intolerance, insomnia, pain at injection site, bruising at injection site, infection at injection site,
weight gain, Cushing syndrome)

Gestational diabetes mellitus diagnosis after antenatal corticosteroid treatment

Insulin use after antenatal corticosteroid treatment

Additional maternal ontcomes for women with diabetes and gestational diabetes:

O OO OO0 O0o0Oo

Use of insulin or an increase in insulin use after antenatal corticosteroid treatment
Elevated glycated haemoglobin (HbAlc) postpartum

Elevated fasting plasma glucose

Change in glycaemic control after antenatal corticosteroid treatment

Hospital admission for glucose control

Maternal hyperglycaemia

Maternal hypoglycaemia

Secondary fetal, neonatal and infant ontcomes for these Clinical Practice Guidelines

Other respiratory morbidity outcomes:

o
0}
o

Interval between antenatal corticosteroid exposure and birth
Transient tachypnoea of the neonate (term)

Use and duration of respiratory support
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Use and duration of oxygen supplementation
Use of surfactant

Pulmonary hypertension

Chronic lung disease

Air leak syndrome

Inotropic support

©O OO0 OO0 O0Oo

Use of nitric oxide for respiratory support

Other infant morbidity outcomes for these Clinical Practice Guidelines:
O Intraventricular haemorrhage (any grade)

Severe intraventricular haemorrhage (Grade 3 or 4)

Cystic periventricular leukomalacia/white matter injury

Neonatal encephalopathy in term babies

Necrotising enterocolitis

Retinopathy of prematurity

Patent ductus arteriosus (defined as requiring treatment)

Neonatal blood pressure (including hypertension, hypotension)

Hypoglycaemia requiring treatment

Hyperglycaemia requiring treatment

Gestational age at birth

Apgar score <7 at 5 minutes

Early neonatal infection (<48 hours)

Late neonatal infection (248 hours)

Use of post-natal corticosteroids

O OO O0OOO0OO0OOOOoOOoOOOoOOoODOo

Hypothalamic Pituitary Adrenal axis suppression

Neonatal anthropometry:
O Birthweight
Birth length
Birth head circumference
z scores at birth for weight, height, length, head circumference
Small for gestational age
Placental weight

O OO0 00O

Anthropometry at hospital discharge for weight, height, length, head circumference (including z
scores)

Infant as a child secondary ontcomes for these Clinical Practice Guidelines
Total mortality

Cerebral palsy

Cognitive ability

Learning disability

Developmental delay, Intelligence Quotient
Visual impairment

Hearing impairment

Child behaviour

Educational attainment

Anthropometry

Respiratory disease/lung function

Insulin sensitivity

Hypothalamic Pituitary Adrenal suppression
Diabetes

O O0O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OOoOOo
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O Blood pressure
O Age at puberty

Infant as an adult secondary ontcomes for these Clinical Practice Guidelines
Total mortality

Cerebral palsy

Cognitive ability

Learning disability

Intelligence Quotient

Visual impairment

Hearing impairment

Educational attainment

Anthropometry

Respiratory disease/lung function

Insulin sensitivity

Hypothalamic Pituitary Adrenal suppression
Diabetes

Cardiovascular disease

O OO0 000000 O0OO0OO0O0o0OO0oOOo

Age at puberty

Health services outcomes for pregnancy, birth and postnatally for these Clinical Practice Guidelines
Length of antenatal hospitalisation for the women

Length of postnatal hospitalisation for the women

Maternal admission to intensive care

Baby admission to neonatal intensive care

Length of stay in neonatal intensive care

O OO0 00O

Length of neonatal hospitalisation

Format of guideline

Each chapter within these guidelines follows the same format:

e Description of the evidence for use of antenatal corticosteroids.

e Summary of the judgements of the evidence. Jjudgements are used to formulate the clinical practice
recommendations and practice points. Research recommendations are made if there is a lack of high

quality evidence to answer the clinical question developed by the Clinical Practice Guideline Panel.

Research methods used in these guidelines

The methods used to identify the evidence are summarised below and given in detail in Appendix C. A
systematic literature search of multiple electronic databases was undertaken up to October 2012 and
repeated again in September 2014 (Roberts CPG version 2015; Crowther CPG version 2015; Brownfoot
CPG version 2015; Sotiriadis CPG version 2015). Appendix C details the search strategy. The population
included women of any gestation who had received antenatal corticosteroids (any type, dose or regimen)
for fetal lung maturation.

Where possible the evidence presented in these Clinical Practice Guidelines is based on the gold standard
of systematic reviews and randomised controlled trials. Quality of included studies was assessed using
adapted NHMRC methods (NHMRC 1998) and GRADE methods

(http:/ /www.gradeworkingeroup.org/ accessed 23/07/2014).
Summaries of evidence for each question were produced (Appendix M).
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Summary of timeline

29t November 2012
15t September 2014
20t October 2014

January — February 2015
April 2015

Updating the guidelines

First Panel meeting in Auckland, New Zealand.

Second Panel meeting in Auckland, New Zealand.

Third Panel meeting/teleconference to confirm clinical
recommendations, research recommendations and practice points.
Consultation period and endorsement by stakeholders.

Release of these Clinical Practice Guidelines at The Perinatal
Society of Australia and New Zealand Annual Conference.

These guidelines will be reviewed in three years’ time and updated as required.
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Chapter 2: Background

Preterm birth - the burden of disease

A working paper prepared for the United Nations Commission on Life-Saving Commodities for Women
and Children (Born too Soon) (Lawn 2012) reported that worldwide 10 percent of all babies are born
preterm and globally over one million babies will die each year as a consequence of being born preterm.
Respiratory distress syndrome is the most common complication due to lung immaturity. Preterm birth is
acknowledged as the second most common cause of childhood deaths after pneumonia. Consequences
extend beyond the immediate newborn period and many of the children who survive have long term
disability and increased risk of chronic disease in adulthood (Saigal 2008).

Reducing the burden of preterm birth - Antenatal corticosteroid therapy - Current
uncertainties

Single course of antenatal corticosteroids - neonatal benefits

Having established the major beneficial effect of antenatal corticosteroids on lung maturation in a sheep
model (Liggins 1969), Professor Liggins and Dr Howie initiated the first randomised controlled trial in
humans of betamethasone for the prevention of respiratory distress syndrome in Auckland, New Zealand
(Liggins 1972).

The first systematic review of the evidence on the use of a single course of antenatal corticosteroids
included 12 randomised controlled trials and showed that antenatal corticosteroids given prior to preterm
birth were highly effective in preventing neonatal mortality, respiratory distress syndrome and reducing
the risk of intraventricular haemorrhage (Crowley 1990).

A single course of antenatal corticosteroids prior to preterm birth has now become a standard,
prophylactic treatment against respiratory distress syndrome. However, the evidence for benefit in a
woman at risk of preterm birth with specific obstetric risk factors remains unclear. These include women
with pregnancy associated hypertension syndromes, diabetes in pregnancy (including type 1 and type 2
diabetes and gestational diabetes), a multiple pregnancy, preterm labour and preterm prelabour rupture
of membranes. The minimal effective dose and optimal timing of administration of antenatal
corticosteroids prior to birth is unclear (Roberts 20006).

Repeat courses of antenatal corticosteroids - benefits and harms

No evidence of benefit in decreased respiratory distress syndrome or neonatal mortality has been
observed when infants are born seven days or more following exposure to a single course of antenatal
corticosteroids compared with no antenatal corticosteroid exposure (Roberts 2006). Supplementary data
from the Liggins and Howie randomised trial (Liggins 1972) raised concerns about reduced birthweight if
birth had not occurred after seven days of treatment in the infants exposed to a single course of antenatal
corticosteroid treatment compared with no exposure (Roberts 2006).

Subsequent meta-analyses of randomised controlled trials assessing the use of repeat antenatal
corticosteroids found benefit in repeat dose(s) of antenatal corticosteroids to women at risk of preterm
birth more than seven days after the initial course of corticosteroids (Crowther 2011). There remains
ongoing uncertainty about the potential adverse effects on long term child and adulthood outcomes
(Crowther 2011, Roberts 2000).

Which antenatal corticosteroid is best?

Despite the widespread use of antenatal corticosteroids prior to preterm birth (ANZNN 2014), globally
there is wide variation in clinical practice for the type of corticosteroid used, the dose and frequency
given, and on the route of administration (Aleman 2013, Baud 1999, Brownfoot 2013, Cosmi 2004,
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Erickson 2001, Hui 2007, Jobe 2004, Lee 2006, Parant 2008, Pattanittum 2008, Saengwaree 2005, Spencer
2014). Both betamethasone and dexamethasone are used as antenatal corticosteroids in clinical practice in
New Zealand and Australia with betamethasone the most commonly used (Quinlivan 1998, Spencer
2014). The optimal type of corticosteroid to use for antenatal treatment remains unclear. There are
currently few published data from randomised trials on the long term effects of betamethasone compared
directly with dexamethasone (Brownfoot 2013).

Antenatal corticosteroids prior to elective caesarean section close to term gestation

The use of antenatal corticosteroids prior to elective caesarean section, at gestations close to term, to
reduce the risk of infant respiratory distress syndrome is an area of on-going debate. There is minimal
high quality evidence (Ahmed 2014, Stutchfield 2005) and ongoing concerns about administration of a
drug with short-term benefit but potentially long-term harm for the infant, child or adult (Aiken 2014,
Hansen 2008, Steer 2005, Stutchfield 2013).

Use of antenatal corticosteroids in women with diabetes and gestational diabetes

There is debate as to whether antenatal corticosteroids should be given to women with diabetes and
gestational diabetes. Infants of these women have increased risk of respiratory distress syndrome but
antenatal corticosteroid administration has been associated with elevated maternal blood glucose
concentrations (Kaushal 2003).

Mode of administration, dosage and timing prior to birth
The optimal route of administration of betamethasone and dexamethasone is uncertain. Both

betamethasone and dexamethasone may be administered as intramuscular and intravenous injections.

e Intramuscular preparations of betamethasone reported include Celestone® Soluspan®
(betamethasone 6 mg as 3 mg/ml betamethasone sodium phosphate, and 3 mg/ml
betamethasone acetate) and Celestone® Chronodose® (betamethasone 5.7 mg, as
betamethasone sodium phosphate 3.9 mg/ml and betamethasone acetate 3 mg/ml).

e Dexamethasone is most commonly administered in the form of dexamethasone sodium
phosphate.

Betamethasone has been given intra-amniotically and dexamethasone can be given orally (Brownfoot
2013).

There is uncertainty about the optimal dose of corticosteroids to use, what constitutes a course, timing of
use prior to birth and frequency of administration between doses and/or courses (Brownfoot 2013).
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Antenatal corticosteroids - Removing uncertainties by assessing the evidence

The focus of these Clinical Practice Guidelines is the preparation of evidence based guidelines
on the use of antenatal corticosteroids given prior to birth for improving fetal, infant, child and
adult health. The evidence for effectiveness and harm comes from 49 randomised controlled
trials. The majority of this evidence is synthesised within four relevant Cochrane systematic
reviews:

1. "Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of
preterm birth." (Roberts 2006) (21 randomised controlled trials, 3885 women and 4269
infants).

The literature search was updated to assist with these Clinical Practice Guidelines. A further five
trials (584 women and 584 infants) were included in the systematic review prepared for these
Clinical Practice Guidelines (Roberts CPG version 2015) (26 trials, 4469 women and 4853
infants). See Appendix D, Appendix E and Appendix F.

2. "Repeat doses of prenatal corticosteroids for women at risk of preterm birth for
improving neonatal health outcomes." (Crowther 2011) (10 randomised controlled trials,
4733 women and 5700 infants).

The literature search was updated to assist with these Clinical Practice Guidelines. Three
conference abstracts reporting follow-up of the Crowther (20006) trial and one paper reporting
follow-up of the Murphy (2008) trial were included in the systematic review prepared for these
Clinical Practice Guidelines (Crowther CPG version 2015). See Appendix G, Appendix H and
Appendix I.

3. '"Different corticosteroids and regimens for accelerating fetal lung maturation for women
at risk of preterm birth." (Brownfoot 2013) (12 randomised controlled trials, 1159 women
and 1218 infants).

The literature search for this review was updated for these Clinical Practice Guidelines

(Brownfoot CPG version 2015). One trial comparing different doses and timing of
administration was added (one trials including 121 women).

4. "Corticosteroids for preventing neonatal respiratory morbidity after elective caesarean
section at term." (Sotiriadis 2009) (1 randomised controlled trial, 943 women and 942
infants).

The literature search was updated to assist with these Clinical Practice Guidelines. One additional
trial including 452 women and 452 infants was included in the systematic review prepared for
these Clinical Practice Guidelines (Sotiriadis CPG version 2015).

Given the key clinical questions developed by the Clinical Practice Guidelines Panel to be
answered and the seminal importance of the evidence from the four systematic reviews for these
Clinical Practice Guidelines a summary is provided below. Information includes: inclusion
criteria, primary outcomes, geographical location, timing of trials, antenatal corticosteroid
regimen, risk of bias and outcomes reported (maternal, infant, infant as a child, infant as an
adult).
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1. "Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of
preterm birth"

This systematic review was updated for these Clinical Practice Guidelines using the Roberts (2006)
Cochrane systematic review protocol and the data reported hereafter are based on these updated data and
are referred to as Roberts CPG version 2015.

Eligibility for inclusion in Roberts (2006) Cochrane systematic review (population and
Intervention)

The Cochrane systematic review “Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of
preterm birth’ (Roberts 2000) included randomised controlled trials that recruited women prior to
anticipated preterm birth (elective, or following spontaneous labour), regardless of other co-morbidity.
Women could have a multiple or singleton pregnancy. The interventions reported in the trials compared a
single course of antenatal corticosteroid (betamethasone, dexamethasone, or hydrocortisone) with
placebo, or with no treatment.

Eligibility criteria for inclusion and exclusion for each trial including the five additional trials included in
the systematic review prepared for these Clinical Practice Guidelines are detailed in Appendix .

Primary outcomes for the Roberts (2006) Cochrane systematic review
Primary maternal ontcomes

e  death;
e chorioamnionitis;

®  puerperal sepsis.

Primary fetal/ neonatal ontcomes
e perinatal death;
e respiratory distress syndrome;
e moderate/severe respiratory distress syndrome;
e chronic lung disease;
e intraventricular haemorrhage;
e scvere intraventricular haemorrhage;

e Dbirthweight.

Primary child and child as an adult ontcomes were
e death;

e necurodevelopmental disability.

Description of trials included in the Roberts CPG version 2015 systematic review

The Roberts (2006) Cochrane systematic review included 21 trials (3885 women and 4269 infants)
(Amorim 1999, Block 1977, Cararach 1991, Carlan 1991, Collaborative Group on Antenatal Steroid
Therapy 1981, Dexiprom 1999, Doran 1980, Fekih 2002, Gamsu 1989, Garite 1992, Kari 1994, Lewis
1996, Liggins 1972, Morales 1989, Nelson 1985, Parsons 1988, Qublan 2001, Schutte 1980, Silver 1996,
Taeusch 1979, Teramo 1980).

The updated literature search conducted for these Clinical Practice Guidelines identified five additional
randomised trials (584 women and 584 infants) (Balci 2010, Shanks 2010, Porto 2011, Goodner 1979,
Lopez 1989).

A total of twenty-six randomised controlled trials were included in the Roberts CPG version 2015
systematic review. There were data available for 4469 women and 4853 infants.

Geographical location of where these trials were conducted
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Twelve trials were conducted in the USA (Block 1977, Carlan 1991, Collaborative Group on Antenatal
Steroid Therapy 1981, Garite 1992, Goodner 1979, Lewis 1996, Morales 1989, Nelson 1985, Parsons
1988, Shanks 2010, Silver 1996, Taeusch 1979). Two trials were conducted in Finland (Kati 1994, Teramo
1980) and in Brazil (Amorim 1999, Porto 2011) and one trial from each of the following countries
Colombia (Lopez 1989), Spain (Cararach 1991), South Africa (Dexiprom 1999), Turkey (Balci 2010),
Canada (Doran 1980), Tunisia (Fekih 2002) United Kingdom (Gamsu 1989), New Zealand (Liggins
1972), Jordan (Qublan 2001), and The Netherlands (Schutte 1980).

Era of conduct of these ttials

Seven trials completed recruitment mainly in the 1970s (1845 women and 2086 infants), seven trials
completed recruitment mainly in the 1980s (1140 women and 1213 infants), nine trials completed
recruitment mainly in the 1990s (1032 women and 1102 infants), and three trials completed recruitment
after 2000 (452 women and 452 infants).

Antenatal corticosteroid regimens utilised within these trials
One trial (Cararach 1991) did not specify the corticosteroid used or the dose administered.
Betamethasone:
Nineteen trials (3028 women and 3289 infants) used betamethasone as the antenatal corticosteroid. The
Nelson (1985) trial used two different regimens. The different regimens used in the trials included:
e 2x 12 mg betamethasone 24 hours apart was used in twelve trials (Amorim 1999, Block 1977,
Carlan 1991, Fekih 2002, Garite 1992, Lewis 1996, Liggins 1972, Lopez 1989, Morales 1989,
Porto 2011, Shanks 2010, Teramo 1980);
e 2x 14 mg over 2 consecutive days was used in one trial (Schutte 1980);
e 1x 12 mg was used in one trial (Balci 2010);
e 4 x4 mg12hours apart was used in one trial (Doran 1980);
e (x4 mg 8 hours apart was used in one trial (Gamsu 1989);
e 2x 6 mg 12 hours apart was used in one trial (Nelson 1985);
e 2x12mg 12 hours apart was used in two trials (Nelson 1985, Parsons 1988);

e One trial used betamethasone but did not specify the regimen (Goodner 1979).

Descamethasone:
Seven trials (1391 women and 1514 infants) used dexamethasone as the antenatal corticosteroid.
Several different regimens were used:
¢ 4 x 06 mg 12 hours apart was used in three trials (Kari 1994, Qublan 2001, Shanks 2010);
e 6 x4 mg 8 hours apart was used in one trial (Tacusch 1979);
e 2x 12 mg 24 hours apart was used in one trial (Dexiprom 1999);

e 4 x5 mg 12 hours apart was used in two trials (Collaborative Group on Antenatal Steroid
Therapy 1981, Silver 1996);

Use of weekly repeat courses of antenatal corticosteroids

Eight of the 26 trials included in the Roberts CPG version 2015 systematic review allowed use of weekly
repeat courses of study medication in their trial protocols (821 women and 848 infants) (Amorim 1999,
Carlan 1991, Garite 1992, Lewis 1996, Morales 1989, Parsons 1988, Qublan 2001, Silver 1996). None of
these trials reported data by number of doses of antenatal corticosteroids received or proportion of
participants who received more than one course of antenatal corticosteroids. Separate analysis of primary
outcomes for those studies allowing use of a single course of study medication and those studies allowing
weekly repeat courses of study medication was conducted posz hoc in the Roberts (2000) review.

Risk of bias of trials included in Roberts CPG version 2015 systematic review
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Risk of bias for the included trials (selection bias, performance and detection bias, attrition bias, reporting

bias, other bias) is shown in Table 1. There was inadequate detail provided to be able to judge the risk of

selection bias (randomisation and allocation concealment) in mote than half of the trials and overall risk

of bias is judged as unclear. Eleven of 26 trials did not blind participants ot personnel and risk of bias is

considered to be high. Outcome data was adequately reported (low risk of bias) in 15 of 206 trials,

although long term follow-up has only been reported in two of 26 trials. Overall selective reporting was

considered to be of low risk of bias.

Selection bias

Eleven of the 26 trials used computer-generated or random number-generated randomisation
sequences (Amorim 1999, Balci 2010, Block 1977, Dexiprom 1999, Garite 1992, Lewis 1996,
Liggins 1972, Nelson 1985, Porto 2011, Qublan 2001, Silver 1996), permuted blocks were used
by two trials (Kari 1994, Lewis 1996).

The remaining trials did not describe the method of sequence generation in sufficient detail to
enable a judgement of risk of bias to be made.

Eight trials were considered to be at low risk of bias for allocation concealment as they used
coded drug boxes or vials in order to conceal the randomisation sequence ot study treatment
(Amorim 1999, Block 1977, Dexiprom 1999, Doran 1980, Liggins 1972, Porto 2011, Schutte
1980, Silver 1996).

One trial was assessed as having a high risk of bias due to a sealed envelope containing the
identity of the contents being attached to each vial "to be opened only in case of an emergency”
(Collaborative Group on Antenatal Steroid Therapy 1981).

Two trials were assessed as unclear risk due to insufficient information provided to confirm the
boxes were sequentially numbered (Taeusch 1979, Teramo 1980).

Six trials used sealed envelopes, only one of which used opaque envelopes (Lewis 1996) and was
assessed as low risk of bias. The remaining five studies did not specify if the envelopes were
opaque and were therefore assessed as having an unclear risk of bias for allocation concealment

(Balci 2010, Garite 1992, Morales 1989, Nelson 1985, Shanks 2010).

The remaining trials did not include any details on the method of allocation concealment.

Performance and detection bias (blinding)

Fifteen of the 26 included trials were placebo controlled (Amorim 1999, Block 1977,
Collaborative Group on Antenatal Steroid Therapy 1981, Dexiprom 1999, Doran 1980, Gamsu
1989, Garite 1992, Goodner 1979, Kari 1994, Liggins 1972, Porto 2011, Schutte 1980, Silver
1996, Taeusch 1979, Teramo 1980).

The remaining 11 trials were not blinded as they used expectant management in the control arm
(Balci 2010, Cararach 1991, Carlan 1991, Fekih 2002, Lewis 1996, Lopez 1989, Morales 1989,
Nelson 1985, Parsons 1988, Qublan 2001, Shanks 2010).

Incomplete outcome data (attrition bias)

For maternal, fetal and neonatal outcomes, intention-to-treat analysis was possible in ten of the
26 included trials (Balci 2010, Cararach 1991, Doran 1980, Gamsu 1989, Kari 1994, Liggins 1972,
Nelson 1985, Parsons 1988, Qublan 2001, Teramo 1980). In the remaining 15 trials losses to
follow up were generally small and less than 5%. No details for attrition were provided by
(Goodner 1979).

In the trial conducted by Silver (1996) 49 of 124 (40%) women initially recruited who remained
undelivered after 29 weeks were not included in the trial report or therefore the systematic
review.

Page 26



e Only two of the 26 trials have followed participants into childhood and adulthood (Liggins 1972,
Schutte 1980). Liggins (1972) reported outcome data for 18% of children at ages 4 to 6 years (31
in the treatment arm and 23 in the control arm) and 44% of adults at age 30 years (219 in the
treatment arm and 193 in the control arm). Schutte (1980) reported outcome data for 12%
children in the follow-up study at ages 10 to 12 years (4 in the treatment arm and 8 in the control
arm) and 21% adults in the follow-up study at age 20 years (10 in the treatment arm and 11 in the
control arm).

Selective reporting (reporting bias)

e The study protocol was unavailable in all of the included trials and all pre-specified outcomes for
the individual trials appear to have been reported in 20 of the 26 trials (Amorim 1999, Block
1977, Collaborative Group on Antenatal Steroid Therapy 1981, Dexiprom 1999, Doran 1980,
Fekih 2002, Gamsu 1989, Garite 1992, Kari 1994, Lewis 1996, Liggins 1972, Lopez 1989,
Morales 1989, Nelson 1985, Parsons 1988, Porto 2011, Schutte 1980, Silver 1996, Taeusch 1979,
Teramo 1980).

e Three studies were only available in abstract form and were not published as full text articles
(Cararach 1991, Carlan 1991, Goodner 1979).

e One trial reported on maternal outcomes that were not pre-specified (Balci 2010).

e  One trial pre-specified respiratory distress syndrome as an outcome but did not report the data
(Shanks 2010).

e One trial only reported on respiratory distress syndrome and no other maternal or neonatal
outcomes (Goodner 1979).

e One trial only reported on maternal outcomes (Shanks 2010).

Outcomes reported in the included ttials in the Roberts CPG version 2015 systematic review
Maternal ontcomes

Eighteen of the 26 randomised controlled trials comparing a single course of antenatal corticosteroids
with no antenatal corticosteroids reported maternal outcomes for 3111 women (Amorim 1999, Balci
2010, Catlan 1991, Dexiprom 1999, Fekih 2002, Garite 1992, Kari 1994, Lewis 1996, Liggins 1972, Lopez
1989, Morales 1989, Nelson 1985, Porto 2011, Qublan 2001, Schutte 1980, Shanks 2010, Silver 1996,
Tacusch 1979) (Table 2).

Fetal and neonatal outcomes

Twenty-five of the 26 randomised controlled trials comparing a single course of antenatal corticosteroids
with no antenatal corticosteroids reported fetal and neonatal outcomes for 4793 infants (Amorim 1999,
Balci 2010, Block 1977, Cararach 1991, Carlan 1991, Collaborative Group on Antenatal Steroid Therapy
1981, Dexiprom 1999, Doran 1980, Fekih 2002, Gamsu 1989, Garite 1992, Goodner 1979, Kari 1994,
Lewis 1996, Liggins 1972, Lopez 1989, Morales 1989, Nelson 1985, Parsons 1988, Porto 2011, Qublan
2001, Schutte 1980, Shanks 2010, Silver 1996, Taeusch 1979, Teramo 1980) (Table 2).

Childhood outcomes

Only five of the 26 randomised trials comparing a single course of antenatal corticosteroids with no
antenatal corticosteroids have reported childhood outcomes, with data available for 933 children
(Amorim 1999, Collaborative Group on Antenatal Steroid Therapy 1981, Kari 1994, Liggins 1972,
Schutte 1980) (Table 2).

Child as adult outcomes
Only two of the 26 randomised trials comparing a single course of antenatal corticosteroids with no

antenatal corticosteroids have reported adult outcomes, with data available for 545 adults (Liggins 1972,
Schutte 1980) (Table 2).
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Table 1: Risk of bias of included trials in the Roberts CPG version 2015 systematic review

Author (Year)

Amorim (1999)

Balci (2010)

Block (1977)

Cararach (1991)

Random
sequence
generation

Allocation
concealment

Carlan (1991)

Collaborative (1981)

Dexiprom (1999)

Doran (1980)

Fekih (2002)

Gamsu (1989)

Garite (1992)

Goodner (1979)

Kari (1994)

Lewis (1996)

Liggins (1972)

Lopez (1989)

Morales (1989)

Nelson (1985)

Parsons (1988)

Porto (2011)

Qublan (2001)

Schutte (1980)

Shanks (2010)

Silver (1996)

Taeusch (1979)

Teramo (1980)

_ Unclear risk of bias

Blinding of

participants/

personnel

Blinding of
outcome
assessment

Incomplete
outcome data

Selective
reporting

Other bias
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Table 2: Twenty-six randomised trials reporting on health outcomes following administration of a single course/dose of antenatal corticosteroids#

Author (Year) Country | Intervention Control Outcomes reported
(number of women/infants) (number of women/ infants) Maternal | Neonatal | Child | Adult

Amorim (1999) Brazil 2 x 12 mg betamethasone (Celestone®) 24 houts apart™ Placebo (n=110 mothers and infants) v N v X
(n=110 mothers and infants).

Balci (2010) Turkey 1 x 12 mg betamethasone (Celestone®) (n=50 mothers No treatment (n1=50 mothers and v N X X
and infants) infants)

Block (1977) USA 2 x 12 mg betamethasone (Celestone® Soluspan®) 24 Placebo (normal saline) (n=54 X N X X
hours apart (n=060 infants) infants)

Cararach (1991) Spain Type and dose not specified (n=12 infants) Expectant management (n=06 infants) X \ X X

Carlan (1991) USA 2 x 12 mg betamethasone (type not specified) 24 hours Expectant management (n=11 N N X X
apart”™ (n=13 mothers and infants). mothers and infants)

Collaborative (1981) | USA 4 x 5 mg dexamethasone phosphate 12 hours apart (n=378 | Placebo (n=379 infants) X N N X
infants)

Dexiprom (1999) South 2 x 12 mg dexamethasone (no further details) 24 hours Placebo (n=102 mothers, 103 v N X X

Africa apart (n=102 mothers, 105 infants) infants)

Doran (1980) Canada 4 x 3 mg betamethasone acetate and 3mg betamethasone Placebo (n=63 infants) X N X X
sodium phosphate 12 hourly (n=81 infants)

Fekih (2002) Tunisia 2 x 12 mg betamethasone (Celestone® Chronodose®) 24 Expectant management (n=59 N X X
hours apart (n=59 mothers, 63 infants) mothers, 68 infants)

Gamsu (1989) UK 6 x 4 mg betamethasone phosphate 8 hourly (n=131 Placebo (n=137 infants) X N X X
infants)

Garite (1992) USA 2 x 6 mg betamethasone acetate and 6 mg betamethasone Placebo (n=39 mothers, 42 infants) N N X X
phosphate (Celestone®) 24 hours apart”™ (n=37 mothers,
40 infants)

Goodner (1979) USA Betamethasone (no further details) (n=45 infants) Placebo (saline) (n=47 infants) X N X X

Kati (1994) Finland 4 x 6 mg dexamethasone sodium phosphate (Oradexon) 12 | Placebo (n=80 mothers, 95 infants) v N v X
hours apart (n=77 mothers, 95 infants)

Lewis (1996) USA 2 x 12 mg betamethasone (no further details) 24 hours Expectant management (n=40 v N X X
apart”™ (n=39 mothers and infants) mothers and infants)

Liggins (1972)% New 2 x 6 mg betamethasone phosphate and 6 mg 6 mg cortisone acetate (n=582 N N

Zealand betamethasone acetate 24 hours apart (no further details). mothers, 617 infants)

After the first 717 women had enrolled the treatment
intervention was doubled to 2 x 12 mg betamethasone
phosphate and 12 mg betamethasone acetate 24 hours
apart (n=560 mothers, 601 infants)

Lopez (1989) Colombia | 2 x 12 mg betamethasone (no further details) 12 hours No treatment (n1=20 mothers and v N X X
apart (n=20 mothers and infants) infants)
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Author (Year) Country | Intervention Control Outcomes reported

Morales (1989) USA Expectant management plus 2 x 12 mg betamethasone Expectant management (n=78 N X X
(Celestone®) 24 hours apart™ (n=87 mothers and infants) mothers and infants)

Nelson (1985) USA 2 x 6 mg or 12 mg betamethasone (Celestone® Delivery 24 to 48 hours after N X X
Soluspan®) 12 houts apatt, birth 24 to 48 hours after PPROM (n=22 mothers and infants)
PPROM and after 24 hours of corticosteroid therapy
(n=22 mothers and infants)

Parsons (1988) USA 2 x 12 mg betamethasone (no further details) 12 hours Expectant management (n=22 N X X
apart”™ (n=23 infants) infants)

Porto (2011) Brazil 2 x 12 mg betamethasone (as 3mg betamethasone acetate Placebo (n=157 mothers and infants) N X X
and 3.9 mg disodium phosphate) 24 hours apart (n=163
mothers and infants)

Qublan (2001) Jordan 4 x 6 mg dexamethasone (no further details) 12 hours Expectant management (n=67 N X X
apart”™ (n=72 mothers and infants) mothers and infants)

Schutte (1980) Holland 2 x 8 mg betamethasone phosphate and 6 mg Placebo (n=51 mothers, 58 infants) N
betamethasone acetate (no further details) 24 hours apart
(n=50 mothers, 65 infants)

Shanks (2010) USA 2 x 12 mg betamethasone (no further details) 24 hours No treatment (n=19 mothers) X X X
apart, or 4 x 6 mg dexamethasone (no further details) 12
hours apart (n=13 mothers)

Silver (1996) USA 4 x 5 mg dexamethasone (no further details) 12 hours Placebo (n=36 mothers, 42 infants) N X X
apart”™ (n=39 mothers, 54 infants)

Taeusch (1979) USA 6 x 4 mg dexamethasone phosphate (Decadron) 8 hours Placebo (n=36 mothers, 42 infants) N X X
apart (n=39 mothers, 54 infants)

Teramo (1980) Finland 2 x 12 mg betamethasone (Celestone®) 24 hours apatt Placebo (n=42 infants) N X X
(n=38 infants)

* Source Roberts CPG version 2015

#All antenatal corticosteroids wete administered intramusculatly,

~ weekly repeat courses permitted in trial protocol,

PPROM preterm pre-labour rupture of membranes,

N reported,
X not reported

$Additional data were provided by the authors for inclusion in the Roberts (2006) systematic review.
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2. ‘Repeat doses of prenatal corticosteroids for women at tisk of preterm birth for
Improving neonatal health outcomes’ (Crowther 2011)

Eligibility for inclusion in Crowther (2011) Cochrane systematic review (population and
Intervention)

The Cochrane systematic review Repeat doses of prenatal corticosteroids for women at risk of preterm birth for
improving neonatal health outcomes (Crowther 2011) included randomised controlled trials that recruited
women who had already received a single course of antenatal corticosteroid seven or more days
previously and were still considered to be at risk of preterm birth. The interventions reported in the trials
compared a repeat dose(s) of antenatal corticosteroids (betamethasone, dexamethasone with or without
additional placebo administration). Eligibility criteria for inclusion and exclusion in each trial are detailed

in Appendix K.

Primary outcomes for repeat doses of prenatal corticosteroids, Crowther (2011) systematic review
Primary maternal ontcomes
e chorioamnionitis;

e  puerperal sepsis.

Primary fetal/ neonatal ontcomes
e respiratory distress syndrome;
e severe lung disease;
e composite serious outcome (however defined by authors);
e  Dbirthweight;
e fetal, neonatal or later death;
e chronic lung disease;

e intraventricular haemorrhage.

Primary child and child as adult ontcomes

e total deaths;

e survival free of any disability;

e survival free of major disability ;

e  disability at childhood or adult follow-up (developmental delay or intellectual impairment,
blindness, deafness, or cerebral palsy after 18 months of age);

e composite serious outcome;

e major sensorineural disability in adulthood (defined as any of legal blindness, sensorineural
deafness requiring hearing aids, moderate or severe cerebral palsy, or developmental delay or
intellectual impairment (defined as developmental quotient or intelligence quotient less than two

standard deviations below mean)).

Description of ttials included in the Crowther (2011) Cochrane systematic review and the
Crowther CPG version 2015 systematic review

Ten randomised controlled trials were included in the Crowther (2011) systematic review. There were
data available for 4733 women and 5700 infants (Aghajafari 2002, Crowther 2006, Garite 2009, Guinn
2001, Mazumder 2008, McEvoy 2002, McEvoy 2010, Murphy 2008, Peltoniemi 2007, Wapner 2000).

The updated literature search for these Clinical Practice Guidelines (Crowther CPG version 2015) found
no new randomised trials but did identify follow-up data for the Crowther (2000) trial (Crowther 2011b,
McKinlay 2015, McKinlay 2013ab) and the Murphy (2008) trial (Asztelos 2013).
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Geographical location of where these trials were conducted

Five of the 10 trials were conducted in the USA (Garite 2009, Guinn 2001, McEvoy 2002, McEvoy 2010,
Wapner 20006); one each in Canada (Aghajafari 2002), India (Mazumder 2008) and Finland (Peltoniemi
2007); one in Australia and New Zealand (Crowther 20006); and one multicentre trial recruited from 20
countries (Murphy 2008).

Era of conduct of these trials
All ten trials were conducted between 2000 and 2010.

Repeat antenatal corticosteroid regimen utilised in these trials

All ten trials used betamethasone as the repeat antenatal corticosteroid following completion of a single
course of antenatal corticosteroids (Table 3). The most commonly used regimen was betamethasone 2 x
12 mg, 24 hours apart.

Seven trials administered the first repeat dose(s) of antenatal betamethasone when the woman remained
undelivered =7 days following the single course of antenatal corticosteroids with continued risk of
preterm birth (Aghajafari 2002, Crowther 2006, Guinn 2001, Mazumder 2008, McEvoy 2002, Peltoniemi
2007, Wapner 2007). Three trials administered the first repeat dose(s) of antenatal betamethasone when
the woman remained undelivered =14 days following the single course of antenatal corticosteroids with
continued risk of preterm birth (Garite 2009, McEvoy 2010, Murphy 2008).

Two trials (Garite 2009, Peltoniemi 2007) did not allow any further repeat doses/coutses in their trial
protocol. The remaining eight trials did allow for further repeat doses/courses if the woman was still at
continued risk of preterm birth.

Undelivered =7 days following single course of antenatal corticosteroids with continued risk of preterm birth
e  2x 12 mg (Celestone® Soluspan®), 24 hours apart. Weekly repeat course until 33 weeks’ and 6
days gestation or birth (Aghajafari 2002);
e 1x11.4 mg (Celestone® Chronodose). Weekly repeat dose until <32 weeks’ gestation or birth
(Crowther 20006);

e 2x 12 mg (brand of betamethasone not specified) 24 hours apart. Weekly repeat course until 34
weeks’ gestation or birth (Guinn 2001);

e 2x 12 mg (brand of betamethasone not specified) 24 hours apart. Weekly repeat course until 33
weeks” and 6 days gestation or birth (Mazumder 2008);

e 2x 12 mg (Celestone® Soluspan®), 24 hours apart. Weekly repeat course up to 34 weeks’
gestation (McEvoy 2002);

e 1x12mg (brand of betamethasone not specified) dose up to 34 weeks’ gestation (Peltoniemi
2007);

e 2x12mg (as 6 mg betamethasone sodium phosphate and 6 mg betamethasone acetate, brand

not specified) 24 hours apart. Weekly repeat course up to 33 weeks’ and 6 days gestation or birth
(Wapner 2000).

Undelivered 214 days following single course of antenatal corticosteroids with continued risk of preterm birth
e 2x 12 mg (brand of betamethasone not specified) 24 hours apart. No further repeat course
(Garite 2009);
e  2x 12 mg (Celestone® Soluspan®), 24 hours apart. Weekly repeat course up to 34 weeks’
gestation (McEvoy 2010);

Page 32



e  2x12 mg (Celestone® Soluspan®), 24 hours apart. Repeat course every 14 days until 33 weeks’
gestation or birth (Murphy 2008).

Risk of bias of ttials included in Crowther (2011) Cochrane systematic review

The risk of bias of the included trials (selection bias, performance and detection bias, attrition bias,
reporting bias, other bias) is shown in Table 4. Overall the trials included in the Crowther (2011)
Cochrane systematic review were considered to be at low risk of bias.

Selection bias
Eight of the 10 included trials had adequate sequence generation (Aghajafari 2002, Crowther 2006, Garite
2009, Guinn 2001, Mazumder 2008, McEvoy 2002, McEvoy 2010, Wapner 2000).

e Three trials used computer generated randomisation (Aghajafari 2002, Garite 2009, Guinn 2001).
e One trial used a website-generated random number list (Mazumder 2008).

e  One trial used centralised telephone randomisation (Crowther 2000).

e Two trials used random number tables (no details) (McEvoy 2002, McEvoy 2010).

e  One trial used centralised randomisation (Wapner 2000).

Two trials provided insufficient evidence to determine if adequate sequence generation had been
performed (Murphy 2008, Peltoniemi 2007).

All 10 trials reported adequate allocation concealment.
e  Six trials maintained allocation concealment through a centralised pharmacist on each site
(Aghajafari 2002, Garite 2009, Guinn 2001, McEvoy 2002, McEvoy 2010, Wapner 2006).
e Two trials used a central telephone randomisation service for study number and then treatment
pack allocation (Crowther 2006, Murphy 2008).
e Two trials used sequentially numbered opaque sealed envelopes (Mazumder 2008, Peltoniemi
2007).

Blinding (performance bias and detection bias)
A placebo was used in all the trials, except (Mazumder 2008).

Incomplete outcome data (attrition bias)
All 10 trials provided data on women and children up to the time of primary hospital discharge after
birth.

e Four trials reported no losses to follow-up to primary hospital discharge (Aghajafari 2002,
Crowther 2006, McEvoy 2002, Peltoniemi 2007).

e In the remaining six trials losses to follow-up to primary hospital discharge were less than 4%
(Garite 2009, Guinn 2001, Mazumder 2008, McEvoy 2010, Murphy 2008, Wapner 2000).

e Tive trials reported some follow-up data in early childhood (Crowther 2006, Mazumder 2008,
Murphy 2008, Peltoniemi 2007, Wapner 2006). There were no data available for survival free of
major neurosensory disability at two yeats' corrected age follow-up in 86/1146 (7.5%) of those
alive at randomisation in the Crowther (2000) trial. In the Murphy (2008) trial 201/2305 (8.9%)
children alive at randomisation had no data for the primary outcome of death or the presence of
neurologic impairment at 18 to 24 months cotrected age. Data from 56/315 (18%) of children

were unavailable at two to three years of age for the primary outcome of survival without severe
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neurological, cognitive or sensory impairment in the Peltoniemi (2007) trial. In the Wapner
(2000) trial 108/594 (18%) did not have childhood follow-up. Interim data on follow-up at 6
months of age was not reported for (32/76) 42% of survivors (Mazumder 2008).

Selective reporting (reporting bias)

There was no evidence of selective reporting for nine of the 10 trials. There was insufficient detail to
make a judgement for Mazumder (2008). The only outcome that was reported by number of repeat
corticosteroid courses in the Wapner (2000) trial was body size.

Outcomes reported in the included trials

Maternal ontcomes

Eight of the 10 trials reported on maternal outcomes for 4615 women (Aghajafari 2002, Crowther 2006,
Garite 2009, Guinn 2001, McEvoy 2002, Murphy 2008, Peltoniemi 2007, Wapner 2006). No maternal
outcomes were reported by Mazumder (2008) or McEvoy (2010).

Fetal and neonatal ontcomes

All 10 trials reported on fetal and neonatal outcomes (Aghajafari 2002, Crowther 2006, Garite 2009,
Guinn 2001, Mazumder 2008, McEvoy 2002, McEvoy 2010, Murphy 2008, Peltoniemi 2007, Wapner
2000).

Childhood outcomes

Six of the 10 randomised controlled trials comparing a repeat course with a single course of antenatal
corticosteroids reported early childhood outcomes (up to 2 years) for 3939 children (Aghajafari 2002,
Asztalos 2013, Crowther 2011b, Mazumder 2008, Peltoniemi 2007, Wapner 20006).

Two trials identified in the Crowther CPG version 2015 systematic review reported data for later
childhood outcomes (up to 8 years) for 2676 children (Crowther 2006, Murphy 2008).

Child as adult outcomes:
None of the participants have currently reached adulthood so there are no data reported to date.
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Table 3: Ten randomised trials reporting health outcomes following administration of a repeat course/dose of antenatal corticosteroids in women at

recurrent or continued risk of preterm birth*#

Author, Country Pre-intervention Intervention if at risk of preterm birth after first course Control Outcomes reported
Year treatment for both
. ; =2 Z
intervention and control = 3 @) z
group S| | B E
Aghajafari | Canada 2 x 12 mg betamethasone | Undelivered 7 or more days following initial course, and at continued | Weekly placebo 2 x \/ \/ N/A
(2002) (Celestone® Soluspan®), | risk of preterm birth (timeframe not specified) 24 hours apart (n=6
12 ot 24 houtly; or 4 x 5- | 2 x 12 mg betamethasone (Celestone® Soluspan® 6 mg mothers and 7
6 mg dexamethasone betamethasone sodium phosphate and 6 mg betamethasone acetate), infants)
(brand not specified),12 24 hours apart given weekly until 33 weeks’ gestation or birth (n=6
hourly mothers and 9 infants)
Crowther | Australia 11.4 mg betamethasone | Undelivered 7 or more days following initial course and at continued Saline (as per N N N/A
(2000) and New (Celestone® risk of preterm birth intervention
Zealand Chronodose®) 11.4 mg betamethasone (Celestone® Chronodose® betamethasone protocol) (n=493
5.7mg as betamethasone sodium phosphate 3.9 mg in solution and mothers and 578
betamethasone acetate 3mg in suspension) repeated weekly if at risk infants)
of preterm birth within the next 7 days and still <32 weeks’ gestation
(n=489 mothers and 568 infants)
Garite USA 2 x 12 mg betamethasone | Undelivered at least 14 days following initial course, and at continued | Saline 2 x 24 hours N X N/A
(2009) (brand not specified) 24 | risk of preterm birth in the next 7 days. apart (n=214
hours apart =14 days Single course 2 x 12 mg betamethasone (brand not specified) 24 hours | mothers and 288
apart (n=223 mothers and 289 infants). infants)
Betamethasone became temporarily unavailable in some centres and was replaced with
dexcamethasone 4 x 6 mg, 12 hourly. (31 women received dexcamethasone and 30 women
received an equivalent placebo).
Guinn USA 2 x 12 mg betamethasone | Undelivered one week following initial course and remains at high risk | Weekly placebo N X N/A
(2002) (brand not specified), 24 | of preterm delivery. (n=246 mothers and
hours apart; or 4 x 6 mg | Weekly courses of 2 x 12 mg betamethasone (brand not specified) 24 | 246 infants)
dexamethasone (brand hours apart until 34 weeks’ gestation or birth (n=256 mothers and 256
not specified), given at infants)
12 hourly
Mazumder | India 2 x 12 mg betamethasone | Undelivered 7 days after initial course. Expectant N X N/A
(2008) (brand not specified) Betamethasone (brand not stated) 2 x 12 mg 24 hours apart, repeated | management (n=38
every 7 days until birth or the end of the 33 week of gestation (n=38 | infants)
infants)
McEvoy USA 2 x 12 mg betamethasone | Undelivered one week after initial course. Placebo (n=19 \ X N/A
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(2002) (Celestone® Soluspan® ) | 2 x 12 mg betamethasone (Celestone® Soluspan® 6 mg mothers and 19
24 hours apart betamethasone sodium phosphate and 6 mg betamethasone acetate) infants)
24 hours apart (n=18 mothers and 18 infants) up to 34 weeks’
gestation
McEvoy USA 2 x 12 mg betamethasone | Undelivered at least 14 days following initial course (93% received 2 doses of placebo N/A
(2010) (Celestone® Soluspan® ) | betamethasone). (25mg cortisone
24 hours apart 2 x 12 mg betamethasone (Celestone® Soluspan® 6 mg acetate, an inactive
betamethasone sodium phosphate and 6 mg betamethasone acetate) steroid) (n=56
24 hours apart up to 34 weeks’ gestation (n=56 infants) infants)
Murphy Multicentre | 2 x 12 mg betamethasone | Undelivered 14-21 days after an initial course and continued high risk | Placebo injection N/A
(2008) (20 (Celestone® Soluspan®), | of preterm birth. (aluminium
countries) 24 hours apart 2 x 12 mg betamethasone (Celestone® Soluspan® 6 mg monostearate)
betamethasone sodium phosphate and 6 mg betamethasone acetate) (n=918 mothers and
24 hours apart. If remained at risk of preterm birth continued to 1140 infants)
receive 2 x 12 mg betamethasone 24 hours apart, every 14 days until
33 weeks' gestation or birth, (n=935 mothers and 1164 infants)
Peltoniemi | Finland A single course of Undelivered 7 or more days after initial course, and elective delivery A single dose of N/A
(2007) betamethasone (brand or very high risk of spontaneous delivery within 48 hours. saline (n=124
not specified) A repeat single dose of betamethasone (brand not specified) 12 mg mothers and 167
up to 34 weeks’ gestation (n=125 mothers and 159 infants) infants)
Wapner USA A single course of Undelivered 7 to 10 days after initial course and high risk of Placebo (no details) N/A
(20006) betamethasone/ spontaneous preterm birth or diagnosis of placenta praevia or chronic | (n=243 mothers and

dexamethasone 2 x
betamethasone 12 mg 24
hours apart (as 6 mg
betamethasone sodium
phosphate and 6 mg

betamethasone acetate)

abruption.

2 x 12 mg betamethasone (as 6 mg betamethasone sodium phosphate
and 6 mg betamethasone acetate, brand not stated) 24 hours apart
repeated weekly if still at risk of preterm birth up to 33 weeks’ and 6
days gestation (n=252 mothers and 296 infants)

294 infants)

*Source: Crowther (2011),
#all administered intramusculatly as betamethasone

N/ A not applicable as none of the infants exposed have reached adulthood yet and no data are cutrently reported,

V reported

X not reported
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Table 4: Risk of bias of included trials in the Crowther (2011) Cochrane review

Author (Year)

Aghajafari (2002)

Crowther (2006)

Garite (2009)

Guinn (2002)

Mazumder (2008)

McEvoy (2002)

McEvoy (2010)

Murphy (2008)

Random sequence
generation

Peltoniemi (2007)

Wapner (2006)

Allocation concealment

IESRIERGHBHN Uncicar isk of bias [ EESRNEE]

Blinding

Incomplete outcome
data

Selective reporting

Other bias
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3. "Different corticosteroids and regimens for accelerating fetal lung maturation for
women at risk of preterm birth" (Brownfoot 2013)

Eligibility for inclusion in the Brownfoot (2013) Cochrane systematic review (population and
Intervention)

The Cochrane systematic review ‘Different corticosteroids and regimens for accelerating fetal lung maturation for
women at risk of preterm birth’ (Brownfoot 2013) included randomised controlled trials that recruited women
at risk of preterm birth (spontaneous preterm labour, preterm prelabour rupture of membranes or
elective preterm birth). Women with a multiple or singleton pregnancy were eligible.

The interventions reported in the trials compared different types of antenatal corticosteroid and different
doses, frequency, timing and route of administration of antenatal corticosteroids. Eligibility criteria for
inclusion and exclusion for each trial are detailed in Appendix L.

Primaty outcomes for the Brownfoot (2013) systematic review
Primary maternal ontcomes

o  death;
e chorioamnionitis;

®  puerperal sepsis.

Primary fetal/ neonatal ontcomes
e perinatal death;
e respiratory distress syndrome;

e intraventricular haemorrhage.

Primary child and child as an adult outcomes were
e death;

e necurodevelopmental disability.

Description of ttials included in the Brownfoot (2013) Cochrane systematic review and the
Brownfoot CPG version 2015

The Brownfoot (2013) Cochrane systematic review included 10 relevant trials directly comparing one
antenatal corticosteroid with another antenatal corticosteroid and reported health outcomes for 1159
women and 1218 infants (Chen 2005, Danesh 2012, Elimian 2007, Magee 1997, Mulder 1997, Mushkat
2001, Rotmensch 1999, Senat 1998, Subtil 2003, Urban 2005) (Table 5).

Two trials directly compared different doses or timing of antenatal corticosteroids. The Brownfoot (2013)
Cochrane systematic review included one trial (Khandelwal, 2012) and the updated literature search,
Brownfoot CPG version 2015, identified one additional trial (Romejko-Wolniewicz 2013) (Table 5).

Geographical location of where these trials were conducted

Two of the trials were conducted in France (Senat 1998, Subtil 2003), two in Israel (Mushkat 2001,
Rotmensch 1999), two in the USA (Elimian 2007, Khandelwal, 2012), two in Poland (Urban 2005,
Romejko-Wolniewicz 2013) and one each in Taiwan (Chen 2005), UK (Magee 1997), Netherlands
(Mulder 1997), and Iran (Danesh 2012).
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Era of conduct of these trials

Four trials were conducted in the 1990’s (Magee 1997, Mulder 1997, Rotmensch 1999, Senat 1998) and
the remainder were conducted after 2000 (Chen 2005, Danesh 2012, Elimian 2007, Khandelwal, 2012;
Mushkat 2001, Romejko-Wolniewicz 2013, Subtil 2003, Urban 2005).

Antenatal corticosteroid regimen utilised within these ttials
A number of different drug regimens were used (Table 5):

e 24 mg betamethasone (12 mg, two doses, 24 hourly) and 24 mg dexamethasone (6 mg, four doses, 12
houtly in six trials (Chen 2005, Danesh 2012, Elimian 2007, Rotmensch 1999, Subtil 2003, Urban
2005);

e 24 mg betamethasone (12 mg, two doses, 12 hourly) and 24 mg dexamethasone (12 mg, two doses,
12 hourly) in two trials (Magee 1997, Mushkat 2001);

e 24 mg betamethasone (6 mg, four doses, 12 hourly) and 16 mg dexamethasone (4 mg, four doses, 12
houtly) in one trial (Senat 1998);

e 24 mg betamethasone (12 mg, two doses, 24 hourly) and 24 mg dexamethasone (12 mg, two doses,
12 hourly) in one trial (Mulder 1997).

In the trials that compared doses or timing of administration of antenatal corticosteroids:

e Khandelwal (2012) directly compared 2 doses of 12 mg of betamethasone 12 hours apart (24 mg
completed in 12 hours) with 2 doses of 12 mg of betamethasone 24 hours apart (24 mg completed in
24 hours) (no details on type of betamethasone used).

e Romejko-Wolniewicz (2013) compared 6 doses of 4 mg of betamethasone 8 hours apart (24 mg
completed in 30 hours) with 2 doses of 12 mg of betamethasone 24 hours apart (24 mg completed in
24 hours) (no details of type of betamethasone provided).

Risk of bias of trials included in Brownfoot (2013) Cochrane systematic review and Brownfoot
CPG version 2015

The risk of bias of the included trials (selection bias, performance and detection bias, attrition bias,
reporting bias, other bias) is shown in Table 6. Overall there was low risk of bias for methods of
randomisation, however there was less detail provided for allocation concealment and therefore this was
considered to be unclear risk of bias overall. Four of the 12 trials provided adequate information to
determine blinding of participants and personnel. Overall incomplete outcome data and selective

reporting were considered to be unclear risk of bias due to lack of detail.

Selection bias
e Five of the 12 trials had adequate allocation concealment (Danesh 2012, Elimian 2007,
Khandelwal 2012, Magee 1997, Urban 2005).
e Three of the 12 trials (Rotmensch 1999, Senat 1998, Subtil 2003) had adequate methods of
randomisation but the methods of allocation concealment were uncleat.
e One trial was quasi-randomised and considered to be at high risk for selection bias (Mushkat
2001).

e Three trials did not provide sufficient details to judge random sequence allocation or allocation
concealment and the risk of bias was judged to be unclear (Chen 2005, Mulder 1997, Romejko-
Wolniewicz, 2013).
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Performance and detection bias (blinding)

e Three of the 12 trials reported blinding of clinicians and participants (Elimian 2007, Magee 1997,
Mushkat 2001).

e Tour of the 12 trials did not provide any details on blinding of women or researchers (Chen
2005, Mulder 1997, Rotmensch 1999, Urban 2005).

e In five of the 12 trials there was no evidence of blinding (or blinding was not considered to be
possible) (Danesh 2012, Khandelwal 2012, Romejko-Wolniewicz, 2013, Senat 1998, Subtil 2003).
Outcome assessors were blinded in Khandelwal 2012.

Incomplete outcome data (attrition bias)

e Four of the 12 trials had a low risk of bias for attrition (Danesh 2012, Khandelwal 2012, Senat
1998, Urban 2005).

e Losses to follow up were not clearly reported by Romejko-Wolniewicz (2013) and Rotmensch
(1999), and not reported by Mushkat (2001).

e One trial (Elimian 2007) reported no losses to follow-up, however less than 60% of the infants
were assessed for intraventricular haemorrhage and periventricular leukomalacia.

e Two trials reported losses to follow-up in excess of 50% at the end of follow-up for some of the
biophysical parameters (Magee 1997, Subtil 2003).

e One trial excluded 16% of the women with no details provided on the reasons for exclusion and
was considered to be at high risk of attrition bias (Chen 2005).

Selective reporting (reporting bias)
e There was no indication of selective reporting in three of the 12 trials (Elimian 2007, Khandelwal
2012, Subtil 2003).
e One trial did not fully report outcomes that had been pre-specified in the methods section of the
original paper (Mushkat 2001).
e Tor the remaining eight trials, the trial protocol had not been viewed and no judgement could be
made as to whether all pre-specified outcomes for the individual trials had been reported.

Outcomes reported in the included trials

Maternal ontcomes
Khandelwal 2012 reported on maternal fever and maternal postpartum length of stay. None of the other
11 trials reported on any of the primary or secondary maternal outcomes for the systematic review (Table

5).

Fetal and neonatal ontcomes

Fetal and or neonatal outcomes were reported by all 12 of the trials (Chen 2005, Danesh 2012, Elimian
2007, Khandelwal 2012, Magee 1997, Mulder 1997, Mushkat 2001, Romejko-Wolniewicz 2013,
Rotmensch 1999, Senat 1998, Subtil 2003, Urban 2005) (Table 5).

Childhood outcomes and child as adult ontcomes

Only one of the 12 trials reported on childhood follow-up (Subtil 2003). Twelve children of the 105
(11%) randomised infants were followed up at 18 months of age (Subtil 2003). Outcomes for the child as
an adult were not reported in any of the trials included in the review (Table 5).
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Table 5: Randomised trials comparing dexamethasone and betamethasone as the antenatal corticosteroid in women at risk of preterm birth*#

| Outcomes reported

Author/year Country Betamethasone Dexamethasone or other comparison = >

(number of women/infants) (number of women/infants) 5 ey
8 22| £
B[ B -

Chen (2005) Taiwan Betamethasone 2 x 12 mg 24 hourly (brand not Dexamethasone 4x 6 mg (brand not specified) 12 hourly | X N X | X
specified) (n=81 infants)” (n=76 infants)”

Danesh (2012) Iran Betamethasone sodium (Exir Pharmaceutical Lab., Dexamethasone phosphate (Iranhormone X N X | X
Tehran, Iran) 2 x 12 mg 24 hourly (n=120 women, Pharmaceutical Lab., Tehran, Iran) 4x 6 mg 12 hourly
120 infants) (n=120 women, 120 infants)

Elimian (2007) USA Betamethasone (Celestone® Soluspan®), 2 x 12 mg Dexamethasone sodium phosphate (Baxter Healthcare) X N X | X
24 hourly (n= 150 women, 181 infants) 4x 6 mg 12 hourly (n=149 women, 178 infants)

Khandelwal (2012) USA Betamethasone (brand not specified) 2 x 12mg 12 Betamethasone (brand not specified) 2 x 12mg 24 houtly | N X | X
hourly (n=161 women, 180 infants) (n=67 women, 80 infants)

Magee (1997) UK Betamethasone (brand not specified) 2 x 12 mg 24 Dexamethasone (brand not specified) 2 x 12 mg, 12 X N X | X
houtly (n=29 women, 29 infants) houtly (n=29 women, 29 infants)

Mulder (1997) Nethetlands Betamethasone Celestone® Chronodose®) 2 x 12 Dexamethasone (brand not specified) 2 x 12 mg, 12 X N X | X
mg 24 hourly (n=26 women, 26 infants) hourly (n=24 women, 24 infants)

Mushkat (2001) Israel Betamethasone (brand not specified) 2 x 12 mg Dexamethasone (brand not specified) 2 x 12 mg, 12 X N X | X
(betamethasone sodium 12 mg and betamethasone houtly (n=16 women, 16 infants)
acetate 12 mg) 12 houtly (n=17 women, 17 infants)

Romejo-Wolniewicz | Poland Betamethasone (brand not specified)6 x 4mg 8 Betamethasone (brand not specified) 2 x 12mg24 hourly X N X | X

(2013) hourly (n=45 women) (n=76 women)

Rotmensch (1999) Israel & Italy | Betamethasone (Bentalan®) 2 x 12 mg 24 houtly Dexamethasone (Decadron®) 2 x 12 mg, 24 houtly X N X | X
(n=22 women, 22 infants) (n=24 women, 24 infants)

Senat (1998) France Betamethasone (Celestone® Chronodose®) 4 x 3 mg | Dexamethasone acetate (Soludecadron®) 4 x 4 mg, 12 X N X | X
(3 mg betamethasone sodium and 3 mg houtly (n= 40 women, 44 infants)
betamethasone acetate) 12 hourly (n=42 women, 53
infants)

Subtil (2003) France Betamethasone acetate and phosphate (Celestone® Dexamethasone phosphate (Soludecadron®) 4 x 6 mg, X N V| X
Chronodose®) 2 x 12 mg, 24 houtly (n=35 women, 12 houtly (n=36 women, 36 infants)
35 infants); Betamethasone phosphate (Celestone® )
4 x 6 mg 12 hourly (n=36 women, 36 infants)

Urban (2005) Poland Betamethasone (Diprophos®) 2x 12 mg 24 hourly Dexamethasone (Dexaven®) 4x 6 mg 12 houtly (n=34 X N X | X

(n=33 women, 33 infants)

women, 34 infants)

* Source Brownfoot CPG version 2015; #all antenatal corticosteroids administered intramuscularly

~ Chen (2005) analysed data for 140 women of 168 randomised. There are no details to the number allocated to each group and no primary maternal outcomes were reported.

V reported, X not reported
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Table 6: Risk of bias of included trials comparing regimens of antenatal corticosteorids in the Brownfoot CPG version 2015 systematic review

Danesh (2012)

Elimian (2007)

Khandelwal (2012)

Magee (1997)

Mulder (1997)

Mushkat (2001)

Romejo-

Wolniewicz (2013)

Rotmensch (1999)

Senat (1998)

Subtil (2003)

Urban (2005)

_ Unclear risk of bias

Author (Year) Random sequence | Allocation Blinding of Blinding of outcome
generation concealment participants and | assessment
personnel
Chen (2005)

Incomplete
outcome data

Selective
reporting

Other bias
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4. ‘Corticosteroids for preventing neonatal respiratory morbidity after elective caesarean
section at term’ (Sotiriadis, 2009).

Eligibility for inclusion in Sotiriadis (2009) Cochrane systematic review (population and
Intervention)

The Cochrane systematic review ‘Corticosteroids for preventing neonatal respiratory morbidity after elective caesarean
section at ferm’ (Sotiriadis 2009) included only randomised or quasi-randomised controlled trials that
recruited women prior to elective caesarean section at term (37 weeks’ and 0 days gestation). Women
were eligible if they had a twin or a singleton pregnancy. Higher order multiple pregnancies were excluded
due to low prevalence and the unlikelihood of reaching term gestation. The interventions reported in
eligible trials could compare a prophylactic course of antenatal corticosteroid (betamethasone,
dexamethasone, or hydrocortisone) with placebo, or with no treatment.

Primaty outcomes for the Sotitiadis (2009) Cochrane systematic review
Primary maternal ontcomes:

There were no pre-specified primary maternal outcomes.

Primary fetal/ neonatal ontcomes
e respiratory distress syndrome;
e transient tachypnoea of the newborn;
e admission to neonatal special care or intensive care for respiratory morbidity;

e need for mechanical ventilation.

Primary child and child as an adult outcomes
There were no pre-specified child and child as an adult outcomes.

Description of trials included in the Sotiriadis CPG version 2015 systematic review

One randomised controlled trial was included in the Sotiriadis (2009) Cochrane systematic review. There
were data available for 943 women and 942 infants (Stutchfield 2005). A follow-up of Stutchfield (2005)
for children age 8 to 15 years was identified in the Sotiriadis CPG version 2015 systematic review
(Stutchfield 2013). The Sotiriadis CPG version 2015 systematic review also identified one additional trial
(Ahmed 2014) including 452 women and 452 infants.

Geographical location of where the trial was conducted
The Stutchfield (2005) trial was conducted in the United Kingdom. The Ahmed (2014) trial was
conducted in Egypt.

Era of conduct of the trial
The Stutchfield trial was conducted in 2005 and the Ahmed trial was conducted in 2014.

Antenatal corticosteroid regimen utilised within the trial

The intervention used by Stutchfield (2005) was betamethasone 2 x 12 mg 24 hours apart compared with
standard care. No details are provided in the review or in the original paper as to the type of
betamethasone administered.

The Ahmed (2014) trial used a total dose of 24 mg dexamethasone (2 doses of 12 mg dexamethasone)
completed in 24 hours compared with no antenatal corticosteroids.
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Risk of bias of trials included in the Sotitiadis CPG version 2015 systematic review

The risk of bias of the included trials (selection bias, performance and detection bias, attrition bias,
reporting bias, other bias) is shown in Table 6. There was low risk of bias for methods of randomisation
and allocation concealment in one trial and insufficient information to make a judgement for the second
trial. None of the participants were blinded (high risk of bias) although outcome assessors were blinded in
both trials. Overall incomplete outcome data and selective reporting were considered to be of high risk of
bias in one trial and low risk of bias in the second trial. The risk of bias for selective reporting was unclear
in both trials. The overall risk of bias is unclear.

Selection bias
e Randomisation - Stutchfield (2005) used a random number generator; Ahmed (2014) provided
no details for randomisation.
e Allocation concealment - Stutchfield (2005) used centralised allocation; Ahmed (2014) provided

no details for allocation concealment.

Performance and detection bias (blinding):
e Blinding - neither Stutchfield (2005) nor Ahmed (2014) used a placebo and there was no blinding
of participants; both Stutchfield (2005) and Ahmed (2014) blinded outcome assessors to the

allocation of participants.

Incomplete outcome data (attrition bias)

e  Stutchfield (2005) randomised 998 women and analysed 942 women (7% loss in treatment, 4% in
controls; 17% protocol violations and losses to follow-up). Of the 56 (6%) women who were
excluded; 20 had a twin pregnancy and 7 women gave birth before 37 weeks. There is no
information on the remaining 29 women. One hundred and twenty three women were not
treated per protocol; 51 had an emergency caesarean section, 24 had a normal birth, 26 did not
receive antenatal corticosteroids and the remaining 32 deviated from the dosing regimen, did not
have proper documentation or withdrew. Childhood follow-up by questionnaire was completed
in 407 of the 799 children who were contacted (51%) (Stutchfield 2013).

e Ahmed (2014) randomised and analysed 452 women. There were no details on protocol
violations, if any. No follow-up after hospital discharge has been reported.

Selective reporting:

e Stutchfield (2005) did not pre-specify maternal outcomes but did report on side effects; Ahmed
(2014) did not pre-specify or report on maternal outcomes. Infant outcomes pre-specified were
respiratory distress syndrome, transient tachypnoea of the newborn, admission to neonatal
intensive care but then also reported on duration of neonatal intensive care stay, Apgat scores
and mortality. No long term follow-up was reported.

Other bias
e Stutchfield (2005) calculated a sample size of 1100 women based on a reduction in admission to
special care baby units for respiratory distress (998 women were randomised). There were no
details of sample size calculation reported in the Ahmed (2014) trial.
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Table 7: Risk of bias of trials using antenatal corticosteroids prior to elective caesarean section at
term

Author
(Year)

Allocation
concealment

Random
sequence
generation

Blinding of

patticipants

and
ersonnel

Blinding of
outcome
assessment

Selective | Other
reporting | bias

Incomplete
outcome
data

Stutchfield
(2005)
Ahmed
(2014)

Outcomes reported in the included trials

Maternal outcomes

There were no primary maternal health outcomes from the systematic review reported in the Stutchfield
(2005) trial, which only reported on maternal side effects although these were not pre-specified. The
Ahmed (2014) trials did not pre-specify or report on any maternal outcomes.

Fetal and neonatal ontcomes
Both the Stutchfield (2005) and the Ahmed (2014) trials reported on neonatal outcomes.

Childhood outcomes

Stutchfield (2013) reported on follow-up of 862 children from the four largest recruiting centres in the
trial, this was 92% of the original study. Of these, 824 (96%) were traced and 799 (93%) were successfully
contacted. Only 51% (407/799) completed and returned the questionnaire. No childhood outcomes were
reported in the Ahmed (2014) trial.

Child as adult outcomes

There were no outcomes reported for the child as an adult in either the Stutchfield (2005) or Ahmed
(2014) trials.
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Chapter 3: Benefits and harms of a single course of

antenatal corticosteroids for the mother at risk of preterm
birth

What are the short and long term benefits and harms of a single course of antenatal
corticosteroids for the mother at risk of preterm birth?

The following evidence is based on the Roberts CPG version 2015 systematic review which updated the
Roberts (2006) Cochrane systematic review. Evidence is taken from 26 randomised controlled trials (4469
women and 4853 infants) comparing a single course of antenatal corticosteroids with no antenatal
corticosteroids where there was a risk for preterm birth. Details of all maternal outcomes can be found in

Appendix D.

Maternal primary outcomes for these Clinical Practice Guidelines:

Maternal infection - There were no differences in the risks of maternal infection morbidity outcomes
(including chorioamnionitis, puerperal sepsis, pyrexia after trial entry, intrapartum pyrexia or postnatal
pyrexia requiring antibiotic treatment) between women treated with a single course of antenatal steroids

compared with women who had no antenatal corticosteroids (Table 8).

Other primary maternal outcomes for these Clinical Practice Guidelines - No trials included in the
Roberts CPG version 2015 systematic review reported data for maternal quality of life.

Table 8: Maternal infection in women treated with a single course of antenatal steroids compared
with no treatment*

Outcome Risk ratio (RR) Number | Trials contributing data Numbet
(95% Confidence Interval) | of trials of
women
Chorioamnionitis RR 0.90 (0.69 to 1.17) 13 Amorim 1999; Carlan 1991; 2525

Dexiprom 1999; Fekih 2002; Garite
1992; Kari 1994; Lewis 1996;
Liggins 1972; Lopez 1989; Morales
1989; Qublan 2001; Schutte 1980;
Silver 1996

Puerperal sepsis RR 1.35 (0.93 to 1.95) 8 Amorim 1999; Dexiprom 1999; 1003
Garite 1992; Lewis 1996; Qublan
2001; Schutte 1980; Silver 1996;
Taeusch 1979

Pyrexia after trial RR 1.11 (0.74 to 1.67) 4 Amorim 1999; Nelson 1985; Schutte 481
entry” 1980; Taeusch 1979

Intrapartum RR 0.60 (0.15 to 2.49) 2 Amorim 1999; Schutte 1980 319
pyrexia”

Postnatal pyrexia®™ | RR 0.92 (0.64 to 1.33) 5 Amorim 1999; Collaborative 1981; 1323

Dexiprom 1999; Fekih 2002;
Schutte 1980

* Source Roberts CPG version 2015; ™ requiring treatment with antibiotics

Maternal secondary outcomes for these Clinical Practice Guidelines:

Mortality - Maternal mortality was reported in three trials (Amorim 1999, Dexiprom 1999, Schutte 1980).
There were no differences in maternal mortality between women treated with a single course of antenatal
corticosteroids and those who had no antenatal corticosteroids (RR 0.98, 95%CI 0.06 to 15.5, 3 trials,
n=365 women).
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Hypertension - One trial reported on the outcome of hypertension. There were no differences in
hypertension between women treated with a single course of antenatal corticosteroids and those who had
no antenatal corticosteroids (RR 1.00, 95%CI 0.36 to 2.76, 1 trial, n=220 women).

Health service use - Admission to intensive care was reported in two trials (Amorim 1999, Schutte
1980). There were no differences in maternal admission to intensive care between women treated with a
single course of antenatal corticosteroids and those not treated (RR 0.74, 95%CI 0.26 to 2.05, 2 trials,
n=319 women).

One trial of women with severe pre-eclampsia (Amorim 1999) found no difference in the mean length of
antenatal hospitalisation (MD 0.50, 95%CI -1.40 to 2.40, n=218 women) or in the mean length of
postnatal hospitalisation (MD 0.00, 95%CI -1.72 to 1.72, n=218 women) between women who had been
treated with a single course of antenatal corticosteroids and those not treated.

Adpverse effects of antenatal corticosteroid therapy - (including gastrointestinal upset, glucose
intolerance, insomnia, pain at injection site, bruising at injection site, infection at injection site, weight
gain, Cushing syndrome). Four trials reported no adverse effects (no details provided) associated with the
use of antenatal corticosteroids (Balci 2010, Porto 2011, Schutte 1980, Shanks 2010).

Glucose intolerance - Only one of 26 trials, which randomised women with severe pre-eclampsia,
reported on glucose intolerance (Amorim 1999). Glucose tolerance was assessed =72 hours after the first
dose of antenatal corticosteroids using a 100 g, 3 hour oral glucose tolerance test (Fasting plasma glucose
>5.8 mmol/L; 1 hour =210.6 mmol/L; 2 hour 9.2 mmol/L; 3 hour =8.1 mmol/L with two or more
abnormal results required for diagnosis (O’Sullivan 1964)). Glucose tolerance was only reported in a
subset of those randomised (123 of 200; 62%). There was a significant increase in the rate of glucose
intolerance between women with severe pre-eclampsia who had been treated with a single course of
antenatal corticosteroids and those who had not been treated (RR 2.71, 95%CI 1.14 to 6.46, 1 trial,
n=123 women). Caution is advised in interpreting these results due to the incomplete reporting of all
women randomised and evidence of imprecision (wide confidence intervals).

There is cleatly a paucity of relevant randomised trial evidence about the impact of antenatal
corticosteroid use on maternal glucose tolerance. Further research is needed to assess the health impact, if
any, of changes in maternal blood glucose control after administration of a single course of antenatal
corticosteroids.

Other maternal secondary outcomes for the Clinical Practice Guidelines -
®  No data were reported in the included trials for any of the other clinical practice guidelines secondary
outcomes for the mother that included mode of birth, postpartum haemorrhage, breastfeeding at
hospital discharge/6 months postnatally, postnatal depression symptoms, anxiety, maternal
hyperglycaemia, maternal hypoglycaemia, glycated haemoglobin Alc, changes in glycaemic
control after administration of antenatal corticosteroids or insulin use after trial entry.
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Chapter 4: Benefits and harms of a single course of
antenatal corticosteroids for the infant prior to preterm

birth

What are the short and long term fetal, infant, child and adult benefits and harms of a single
course of antenatal corticosteroids prior to preterm birth?

The following evidence is based on the Roberts CPG version 2015 systematic review which updated the
Roberts (2006) Cochrane systematic review. Evidence is taken from 26 randomised controlled trials (4469
women and 4853 infants) comparing a single course of antenatal corticosteroids with no antenatal
corticosteroids where there was a risk for preterm birth. Details of all infant outcomes can be found in
Appendix E and childhood and adulthood outcomes in Appendix F. For these Clinical Practice
Guidelines we calculated the absolute risk and the number needed to treat, where reported.

Infant primary outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or Iater death - Deaths wete reported in 21 of the 206 trials in the Roberts CPG version
2015 systematic review (Table 9).

Perinatal death - Treatment with a single course of antenatal corticosteroids significantly reduced the risk of
perinatal death compared with no exposure to antenatal corticosteroids (RR 0.72, 95%CI 0.58 to 0.89; 13
trials, n=3627 infants) using a random effects model.

e The absolute risk reduction was -4% (95%CI -7% to -2%). The number of women needing

treatment with a single course of antenatal corticosteroids to prevent one perinatal death was 23
(95%CI 15 to 50).

Fetal death - No difference was seen between exposure to a single course of antenatal corticosteroids and
no exposure for the risk of fetal death (RR 0.98, 95%CI 0.73 to 1.30; 13 trials, n=3627 infants).

Neonatal death - Treatment with a single course of antenatal corticosteroids significantly reduced the risk of
neonatal death compared with no exposure to antenatal corticosteroids (RR 0.68, 95%CI 0.58 to 0.80; 21
trials, n=4408).

e The absolute risk reduction was -4% (95%CI -6% to -3%). The number of women needing to be

treated with a single course of antenatal corticosteroids to prevent one neonatal death was 22
(95%CI 16 to 38).

Respiratory distress syndrome - Twenty-five of the 20 trials reported on respiratory distress syndrome.
A single course of antenatal corticosteroids significantly reduced the risk of respiratory distress syndrome
(any) RR 0.66, 95%CI 0.56 to 0.78; 25 trials, n=4590 infants). For these Clinical Practice Guidelines a
random effects model was used due to significant heterogeneity.
e The absolute risk difference was -9% (95%CI -14% to -5%). The number of women needing to
be treated with a single course of antenatal corticosteroids to prevent one case of respiratory
distress syndrome (any) was 13 (95%CI 10 to 18).
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Table 9: Primary infant outcomes following exposure to a single course of antenatal

corticosteroids compared with no exposure*

Outcome Risk ratio (RR) Number | Trials contributing data Number
(95% Confidence of trials of
Interval) infants

Perinatal death RR 0.72 (0.58 to 0.89)" 13 Amorim 1999; Block 1977; Collaborative 3627

1981; Dexiprom 1999; Doran 1980;
Gamsu 1989; Garite 1992; Kari 1994,
Liggins 1972; Parsons 1988; Qublan 2001;
Schutte 1980; Taeusch 1979

Fetal death RR 0.98 (0.73 to 1.30) 13 Amorim 1999; Block 1977; Collaborative 3627
1981; Dexiprom 1999; Doran 1980;
Gamsu 1989; Garite 1992; Kari 1994,
Liggins 1972; Parsons 1988; Qublan 2001;
Schutte 1980; Taeusch 1979

Neonatal death RR 0.68 (0.58 to 0.80) 21 Amotim 1999; Block 1977; Collaborative 4408
1981; Dexiprom 1999; Doran 1980; Fekih
2002; Gamsu 1989; Garite 1992; Goodner
1979; Kari 1994; Liggins 1972; Lewis
1996; Lopez 1989; Morales 1989; Nelson
1985; Parsons 1988; Porto 2011; Qublan
2001; Schutte 1980; Silver 1996; Taeusch

1979
Respiratory RR 0.66 (0.56 to 0.78)~ | 25 Amorim 1999; Balci 2010; Block 1977; 4590
distress syndrome Cararach 1991; Carlan 1991; Collaborative
(any) 1981; Dexiprom 1999; Doran 1980; Fekih

2002; Gamsu 1989; Garite 1992; Goodner
1979; Kari 1994; Liggins 1972; Lewis
1996; Lopez 1989; Morales 1989; Nelson
1985; Parsons 1988; Porto 2011; Qublan
2001; Schutte 1980; Silver 1996; Taeusch
1979; Teramo 1980

* Source Roberts CPG version 2015; “random effects model used due to significant heterogeneity;
“Meta-analysis conducted for these Clinical Practice Guidelines using random effects model due to significant heterogeneity

These Clinical Practice Guidelines investigated whether there was a differential effect on the severity of
respiratory distress syndrome (mild versus moderate/severe respiratory distress syndrome) by extracting
data from six trials that had reported both respiratory distress (any) and moderate/severe respiratory
distress (Amorim 1999, Fekih 2002, Liggins 1972, Nelson 1985, Silver 1996, Taeusch 1979) and
conducting a subgroup interaction test.

e Examining the data for severity of respiratory disease (mild, moderate/severe) separately the
subgroup interaction test, using a random effects model due to significant heterogeneity, was not
statistically significant (Chi* = 1.68, p = 0.19, I* = 40.6%). This can be interpreted as indicating
no differential treatment effect based on the severity of respiratory distress syndrome with a
single course of antenatal corticosteroids (Appendix N, Figure 1).

Composite of serious infant outcomes - No trials included in the Roberts CPG version 2015
systematic review reported on a composite primary outcome measure for the infant.
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Infant secondaty outcomes for these Clinical Practice Guidelines:

Interval between ttial entty and birth - Three trials included in the Roberts CPG version 2015
systematic review reported on the mean interval (days) between trial entry and birth (Amorim 1999, Lewis
1996, Liggins 1972) and no difference was seen between infants exposed to antenatal corticosteroids and

those not exposed (Appendix F).

Other respiratory outcomes - In keeping with the beneficial reduction in respiratory distress syndrome,
there were benefits seen for infants exposed to antenatal corticosteroids compared with no exposure in
other respiratory outcomes including

e asignificantly reduced need for respiratory support (27% relative risk reduction);

e significantly reduced duration of respiratory support (reduced by almost one and a half days) ;

e significantly reduced mean duration of oxygen supplementation (reduced by almost 3 days)

(Table 10).

No differences were seen between exposure to a single course of antenatal corticosteroids and no
exposure for chronic lung disease, surfactant use or air leak syndrome (Appendix E).

Intraventricular haemorrhage - Intraventricular haemorrhage (any) was reported in 13 trials and five
trials reported on severe intraventricular haemorrhage (Grade 3 or 4). Exposure to a single course of
antenatal corticosteroids compared with no exposure significantly reduced the risk of intraventricular
haemorrhage (any) (RR 0.54, 95%CI 0.43 to 0.69; 13 trials, n=2872 infants) and severe intraventricular
haemorrhage (RR 0.28, 95%CI 0.16 to 0.50; 5 trials, n=572 infants) (Table 10).
e The absolute risk reduction for intraventricular haemorrhage (any) was -5% (95%CI -7% to -3%).
The number of women needing to be treated with a single course of antenatal corticosteroids to
prevent one case of intraventricular haemorrhage (any) in their infant was 21 (95%CI 15 to 306).
e Tor severe intraventricular haemorrhage (Grade 3 or 4) the absolute risk reduction was -12%
(95%CI -17% to -7%) and the number of women needing to be treated with a single course of

antenatal corticosteroids to prevent one case of severe intraventricular haemorrhage in their
infant was 8 (95%CI 6 to 14).

Necrotising enterocolitis - Necrotising enterocolitis was reported in eight trials. The risk of necrotising
enterocolitis was significantly reduced in infants exposed to a single course of antenatal corticosteroids
compared with no exposure (RR 0.46, 95%CI 0.29 to 0.74, 8 trials, n=1675 infants) (T'able 10).
e The absolute risk reduction was -3% (95%CI -5% to -1%). The number of infants who required
exposure to a single course of antenatal corticosteroids to prevent one case of necrotising
enterocolitis was 29 (95%CI 18 to 72).
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Table 10: Significant secondary infant outcomes following exposure to a single course of
antenatal corticosteroids compared with no exposure*

Outcome Risk ratio (RR), Number | Trials contributing data Number
Mean difference (MD) of trials of infants
(95% Confidence
Interval)
Need for respiratory RR 0.73 (0.59 to 0.92) 7 Amorim 1999; Balci 2010; Block 1021
support 1977; Dexiprom 1999; Garite 1992;
Porto 2011; Shanks 2010
Duration of MD -1.42 (-2.28 to -0.56)* | 3 Garite 1992; Morales 1989; Porto 518
respiratory support 2011
(days)
Mean duration of MD -2.86 (-5.51 to -0.21) | 1 Amorim 1999 73
oxygen
supplementation
(days)
Intraventricular RR 0.54 (0.43 to 0.69) 13 Amorim 1999; Dexiprom 1999; 2872
haemorrhage (any) Doran 1980; Fekih 2002; Gamsu
1989; Garite 1992; Kari 1994;
Liggins 1972; Lewis 1996; Morales
1989; Qublan 2001; Silver 1996;
Taeusch 1979
Severe RR 0.28 (0.16 to 0.50) 5 Amorim 1999; Garite 1992; Kari 572
intraventricular 1994; Lewis 1996; Morales 1989
haemorrhage (Grade
3t04)
Necrotising RR 0.46 (0.29 to 0.74) 8 Amorim 1999; Collaborative 1981; 1675
enterocolitis Dexiprom 1999; Kari 1994; Lewis
1996; Morales 1989; Qublan 2001,
Silver 1996
Systemic infectionin | RR 0.57 (0.38 to 0.86) 6 Amorim 1999; Collaborative 1981; 1319

first 48 hours after
birth

Dexiprom 1999; Gamsu 1989;
Lopez 1989; Parsons 1988

* Source Roberts CPG version 2015; # random effects used due to significant heterogeneity

Systemic infection within 48 hours ofbirth - Six trials reported on the risk of systemic infection within

48 hours of birth (Table 10). The risk of systemic infection within the first 48 hours of birth was

significantly reduced for infants who had been exposed to antenatal corticosteroids compared to those
with no exposure (RR 0.57, 95%CI 0.38 to 0.806; 6 trials, n=1319 infants) (Table 10).

e The absolute risk reduction for systemic infection in the infant with a single course of antenatal

corticosteroids was -4% (95%CI -6 to -1%). The number infants requiring exposure to a single

course of antenatal corticosteroids to prevent one case of systemic infection within 48 hours of
birth was 28 (95%CI 16 to 104).

Hypothalamic Pituitary Adrenal axis function - A single trial (Teramo 1980) found no differences in cortisol

concentrations between infants exposed to a single course of antenatal corticosteroids and no exposure to
corticosteroids for infants born <24 hours (n=06), 24 to <48 hours (n=10) and >48 hours (n=11) after

the first dose.

Other Clinical Practice Guidelines secondary ontcomes -

o There were no statistical differences for any of the other infant secondary outcomes for these Clinical

Practice Guidelines based on the Roberts CPG version 2015 systematic review including small

for gestational age, birthweight, Apgar score <7 at 5 minutes, admission to neonatal intensive

care unit or length of neonatal hospitalisation (Appendix E).
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®  No data were reported in the included trials for the remaining infant secondary outcomes for these
Clinical Practice Guidelines. These included transient tachypnoea of the newborn, pulmonary
hypertension, use of oxygen supplementation, inotropic support, use of nitric oxide for
respiratory support, periventricular leukomalacia, retinopathy of prematurity, patent ductus
arteriosus, neonatal blood pressure, neonatal hypoglycaemia, neonatal hyperglycaemia requiring
treatment, gestational age at birth, birth length, birth head circumference, z scores at birth,
anthropometry at hospital discharge, placental weight or use of postnatal corticosteroids.

Infant as a child primary outcomes for these Clinical Practice Guidelines:
None of the trials included in the Roberts CPG version 2015 systematic review reported on:
e neurosensory disability in childhood;
e survival free of neurosensory disability in childhood; or

o survival free of metabolic disease in childhood.

Infant as a child secondary outcomes for these Clinical Practice Guidelines:

Five randomised trials reported on secondary outcomes in childhood (Collaborative 1981; Kari 1994,
Schutte 1980, Amorim 1999, Liggins 1972). Developmental delay and other impairments were variously
defined by individual trials.

e Kari (1994) followed 82 of 91 surviving children (79% of those born before 34 weeks’ gestation)
up to 24 months of age (Salokorpi 1997).

e The Collaborative (1981) trial followed 406 of 646 surviving children up to 36 months of age
(55% of 739 infants who entered the trial) (Collaborative Group on Antenatal Steroid Therapy
1984).

e Liggins (1972) followed up 258 surviving children up to 4 years of age (81% of the 318 infants
included in the trial) (MacArthur 1981, MacArthur 1982).

e  Schutte (1980) followed 90 of 102 surviving children up to 12 years of age (73% of the original
123 infants) for psychological development and 84 of 102 children (68%) for physical
development (Schmand 1990).

e No data detailing the age at the time of follow-up are available for the Amorim (1999) trial

although additional unpublished data were provided to the Cochrane systematic review authors
(Roberts 2000).

Developmental outcomes - The Schutte (1980) trial follow-up, reported by Schmand (1990), found no
differences between children exposed to antenatal corticosteroids and those not exposed for

learning/behavioural disabilities as measured by requirement of special education or having to repeat a
class at 10 to 12 years of age (Schmand 1990) (Table 11).

Developmental delay in childhood was reported in two trials (Amorim 1999, Collaborative 1981). The
Amorim (1999) trial did not detail the outcome assessment used, the Collaborative (1981) trial used the
Bayleys Motor Development Index. There was a borderline reduction in developmental delay for children
who had been exposed 7 utero to antenatal corticosteroids compared to those with no exposure (RR 0.49,
95%CI 0.24 to 1.00; 2 trials, n=518 children). There was an imbalance in the number of children followed
up in the Amorim (1999) trial with more children being followed up in the antenatal corticosteroid group
(n=060) compared with the no exposure group (n=34).

Neurodevelopmental outcomes were reported by one trial (Kari 1994). Kari (1994) reported on severe
disability that was defined as tetraplegic cerebral palsy and/or mental retardation (Bayleys Mental Index <
70). This trial found no difference in neurodevelopmental delay between children who had been exposed
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in utero to antenatal corticosteroids compared to those with no exposure (RR 0.64, 95%CI 0.14 to 2.98; 1

trial, n=82 children). There was an imbalance in the number of children followed up in the Kari (1994)

trial with more children being followed up in the antenatal corticosteroid group (n=50) compared with

the no exposure group (n=32).

Neurosensory disability or impairment - There was no statistically significant difference in the risk of

cerebral palsy in childhood between children who had been exposed to antenatal corticosteroids 7 utero
and those with no exposure (RR 0.60, 95% CI 0.34 to 1.03, 5 trials (Amorim, 1999; Collaborative 1981;
Kari 1994; Liggins 1972; Schutte 1980; n=904 children) (T'able 11).

There were no differences between exposure to a single course of antenatal corticosteroids and no

exposure for visual or auditory sensory impairment (Table 11).

Other infant as a child secondary outcomes for these Clinical Practice Guidelines -

Where data were reported, no statistically significant differences were seen between exposure to a
single course of antenatal corticosteroids and no exposure for death in childhood,
anthropometric measures in childhood (weight, head circumference, height), respiratory measures
(vital capacity, forced expiratory volume), systolic blood pressure or age at puberty (Roberts
2006) (Appendix ). At four years of age there were no differences seen between exposure to a
single course of antenatal corticosteroids and no exposure for standardised measurements of
intelligence in the follow-up of the Liggins trial (MacArthur 1981). At the six year follow-up of
the Liggins trial (MacArthur 1982) there were no differences seen between exposure to a single
course of antenatal corticosteroids and no exposure for teachers’ estimates of general progress at
school or reading progress at school. There were no formalised tests for educational attainment

reported.

No data were reported in the included trials for the following infant as a child secondary outcomes for

these Clinical Practice Guidelines: child behaviour, educational attainment, insulin sensitivity,

hypothalamic pituitary adrenal axis suppression or diabetes.

Table 11: Developmental outcomes for the infant in childhood following exposure to a single
course of antenatal corticosteroids compared with no exposure*

Outcome in Risk ratio (RR) Number | Trials contributing Number | Proportion
childhood (95% Confidence of trials data of of infants
Interval) infants followed
up
Cerebral palsy RR 0.60 (0.34 to 1.03) 5 Amorim, 1999; 904 36%
Collaborative 1981;
Kari 1994; Liggins
1972; Schutte 1980
Learning/behavioural | RR 0.86 (0.35 to 2.09) 1 Schutte 1980 90 73%
difficulties (Schmand 1990)
Developmental delay | RR 0.49 (0.24 to 1.00) 2 Amorim, 1999; 518 53%
Collaborative 1981
Neurodevelopmental | RR 0.64 (0.14 to 2.98) 1 Kari, 1994 82 43%
delay
Visual impairment RR 0.55 (0.24 to 1.23) 2 Kari 1994; Schutte 166 53%
1980
Hearing impairment RR 0.64 (0.04 to 9.87) 2 Kari 1994; Schutte 166 53%
1980

* Source Roberts CPG version 2015

Page 53




Infant as an adult primaty outcomes for the Clinical Practice Guidelines:

None of the 26 trials included in the Roberts CPG version 2015 systematic review reported on
e necurosensory disability for the infant followed into adulthood;
e survival ftee of neurosensory disability for the infant followed into adulthood; or

o  survival free of metabolic disease for the infant followed into adulthood.

Infant as an adult secondary outcomes for these Clinical Practice Guidelines:

Two of the 26 randomised controlled trials included in the Roberts CPG version 2015 systematic review
reported follow-up of the infant into adulthood following exposure to a single antenatal course of
corticosteroids prior to preterm birth (Liggins 1972; Schutte 1980) (Table 12).

e The Auckland Steroid Trial (Liggins 1972) recruited 1142 women who gave birth to 1218 infants.
At 30 years follow up 713 (73%) of the neonatal survivors were traced of whom 534 (75%)
participated in the follow-up (Dalziel 2005, Dalziel 2006a, Dalziel 2006b).

e The Schutte (1980) trial at 20 years followed-up 102 survivors of the 119 infants and 81 (68%)
participated in the follow-up study (48 antenatal corticosteroid and 33 placebo group) (Dessens
2000).

Sensory impairment - Follow-up into adulthood of infants from the Auckland Steroid Trial (Liggins
1972) found no differences between 7 utero exposure and no exposure to antenatal corticosteroids for
cither visual or auditory impairment (Table 12).

Anthropometry - Small size at birth is associated with reduced adult bone mass, however no differences
were found between 7z utero exposure to a single course of antenatal corticosteroids and no exposure to
antenatal corticosteroids for bone mineral density, femoral geometry or bone mineral content in 174
adults who were followed up after a mean of 31 years (Dalziel 2006a).

Respiratory outcomes - No differences were found between 7 utero betamathasone exposure and no
exposure for any of the respiratory outcomes reported including current asthma or respiratory function
measures (forced vital capacity, forced expiratory volume in 1 second) (Dalziel 2006b).

Blood pressure - At the 30 year follow-up from the Liggins (1972) trial there was no difference in
systolic blood pressure between groups reported by Dalziel (2006b). At 20 years follow-up of the Schutte
trial systolic blood pressure was significantly lower in the antenatal corticosteroid exposed group but there
were no differences found in diastolic blood pressure compared with no exposure to antenatal
corticosteroids (Dessens 2000). When the data for systolic blood pressure were combined in a meta-
analysis there was no overall difference (Table 12).

Hypothalamic pituitary adrenal axis function - At the 30 year follow-up of the Liggins (1972) trial
there was no evidence of any suppressed function of the hypothalamic adrenal axis function between
adults who had been exposed in utero to antenatal corticosteroids and those with no exposure (Dalziel
2006b) (Table 12).
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Table 12: Outcomes for infant as an adult following exposure to a single course of antenatal

corticosteroids compared with no exposure*

Outcome in adulthood Risk ratio (RR)/ mean Number | Trials Number
difference (MD) of trials contributing of adults
(95% Confidence Interval) data
Hearing impairment RR 0.24 (0.03 to 2.03) 1 Liggins 1972 192
Visual impairment RR 0.91 (0.53 to 1.55) 1 Liggins 1972 192
Educational attainment RR 0.94 (0.80 to 1.10) 1 Liggins 1972 534
Adult weight (kg) MD 0.80 (-2.02 to 3.62) 2 Liggins 1972; 538
Schutte 1980
Adult height (cm) MD 0.91 (-0.28 to 2.10) 2 Liggins 1972; 537
Schutte 1980
Skinfold thickness (cm)
Triceps MD -0.02 (-0.11 to 0.07) 1 Liggins 1972 456
Biceps MD -0.01 (-0.11 to 0.09) 1 Liggins 1972 456
Subscapular MD 0.01 (-0.08 to 0.10) 1 Liggins 1972 441
Suprailiac MD -0.01 (-0.12 to 0.10) 1 Liggins 1972 452
Respiratory outcomes
FVC (% predicted) MD -0.70 (-3.16 to 1.76) 1 Liggins 1972 383
FEV1 (% predicted) MD 0.40 (-2.31 to 3.11) 1 Liggins 1972 383
FEV1/FVC MD 0.01 (-0.01 to 0.03) 1 Liggins 1972 383
PEF MD 2.20 (-0.77 to 5.17) 1 Liggins 1972 383
F50 MD 3.00 (-1.57 to 7.57) 1 Ligeins 1972 383
F25 MD 0.40 (-3.82 to 4.62) 1 Liggins 1972 383
FEF 25-75% MD 2.20 (-2.10 to 6.50) 1 Liggins 1972 383
FEV1/FVC <70% MD 0.86 (0.4 to, 1.65) 1 Liggins 1972 383
Wheezing in last 12 months OR 1.10 (0.77 to 1.57) 1 Liggins 1972 534
Current Asthma OR 1.06 (0.69 to 1.63) 1 Liggins 1972 534
Further respiratory diagnosis (pneumonia, | OR 1.36 (0.67 to 2.76) 1 Liggins 1972 534
upper airway conditions, bronchitis)
Mean systolic blood pressure (mm/Hg) MD -0.87 (-2.81 to 1.07) 2 Liggins 1972; 545
Schutte 1980
Adult lumbar spine (g/cm?2) areal bone MD 0.00 (-0.04 to 0.04) 1 Liggins 1972 174
mineral density
Adult lumbar spine (g/cm3) volumetric MD 0.00 (-0.01 to 0.01) 1 Liggins 1972 174
bone mineral density
Adult total body (grams) bone mineral MD 18.00 (-151.30 to 1 Liggins 1972 174
content 187.30)
Adult total body (g/cm3) ateal bone MD 0.00 (-0.03 to 0.03) 1 Liggins 1972 174
mineral density
Adult femoral neck (g/cm?2) areal bone MD 0.02 (-0.03 to 0.07) 1 Liggins 1972 174
mineral density
Adult femoral trochanter (g/cm?2) areal MD 0.02 (-0.02 to 0.00) 1 Liggins 1972 174
bone mineral density
Adult femoral shaft (g/cm?2) areal bone MD 0.01 (-0.04 to 0.00) 1 Liggins 1972 174
mineral density
Total proximal femur areal bone mineral MD 0.02 (-0.03 to 0.07) 1 Liggins 1972 174
density (g/cm?2)
Hypothalamic pituitary adrenal axis MD 0.06 (-0.02, 0.14) 1 Liggins 1972 444
function (fasting plasma cortisol [log
values])
Fasting plasma glucose concentration MD 0.01 (-0.09, 0.11) 1 Liggins 1972 432
(mmol/L)
Plasma glucose concentration (mmol/L) MD -0.27 (-0.52, -0.02) 1 Liggins 1972 410
after 2 hour 75¢g oral glucose tolerance test
Plasma insulin concentration [log values| MD -0.10 (-0.27, 0.07) 1 Liggins 1972 428

after 2 hour 75¢g oral glucose tolerance test

* Source Roberts CPG version 2015
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Diabetes - Thirty year follow-up of the Liggins (1972) trial by Dalziel (2005) included a 2 hout, 75 g oral

glucose tolerance test.

Fasting plasma glucose concentrations or fasting plasma insulin were not different in adulthood

between those exposed to antenatal corticosteroids iz utero and those with no exposure.

At 30 minutes plasma glucose concentrations were similar between those exposed to antenatal
corticosteroids iz utero and those with no exposure (7.5 mmol/L vs 7.3 mmol/L) although plasma
insulin concentration was significantly higher at 30 minutes (60.5 mIU/L vs 52 mIU/L; p=0.02).

At 120 minutes the plasma insulin concentrations were similar between those exposed to
antenatal corticosteroids 7 utero and those with no exposure (21.0 mIU/L vs 23.5 mIU/L) and
plasma glucose concentrations were lower (p=0.05) in the antenatal betamethasone group
compared with the placebo group (4.6£1.1 vs 4.9+1.5 mmol/L; p=0.05) (Table 12) (Dalziel
2005).

The authors concluded that the changes in the glucose-insulin axis were small and the clinical significance,

if any, was unclear (Dalziel 2005). They suggested that their results at 30 years follow-up could indicate

increased risk of diabetes and cardiovascular disease later in life. Further exploration of data on the

glucose-insulin axis is required from cases of eatlier iz utero exposure and repeat exposure to antenatal

corticosteroids.

Other infant as an adult secondaty outcomes for these Clinical Practice Guidelines -

Where data were reported, no differences were seen in a number of infant as an adult secondary
outcomes for these Clinical Practice Guidelines between adults who had been exposed i #tero to
antenatal corticosteroids and those who had not been exposed including mortality (Dalziel 2005),
educational attainment (Dalziel 2006b, Dessens 2000), cognitive functioning (Dessens 2000) or
body size (Dalziel 2006a, Dessens 2000). Follow-up into adulthood of infants from the Auckland
Steroid Trial (Liggins 1972) found no differences between i utero exposure and no exposure to
antenatal corticosteroids for diabetes or cardiovascular disease in the adults followed up

(Appendix F).

Data on cerebral palsy for the infant as an adult was not reported in the Roberts CPG version
2015 systematic review.
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Chapter 5: Evidence Summary for the use of a single
course of antenatal corticosteroids for women and their

infants at risk of preterm birth

For the mother
Randomised controlled trial evidence shows no maternal health benefits or serious health harms to
women at risk of preterm birth treated with antenatal corticosteroids for fetal lung maturation.

There was no evidence of increased risk of maternal infection variously reported as chorioamnionitis,

puerperal sepsis, pyrexia requiring treatment with antibiotics after trial entry, intrapartum or postnatally.

There was minimal high quality evidence on the association of antenatal corticosteroid treatment and
increased maternal blood glucose concentration. The evidence from one randomised trial (Amorim 1999)
was based on a population of 123 women with severe pre-eclampsia where an increased risk of glucose
intolerance (O’Sullivan 1964) was reported in those women who had been treated with antenatal
corticosteroids compared with no antenatal corticosteroids. Caution is advised when extrapolating this

evidence to all women receiving antenatal corticosteroids.

Better information is required on elevation, if any, of blood glucose concentration with antenatal
corticosteroid use and, if present, the degree, duration of effect and impact on the mother and infant. Any
transitory increases in maternal blood glucose concentration due to antenatal corticosteroids in non-
diabetic women are likely to be outweighed by the significant health benefits to the infant and are unlikely

to require additional monitoring.

For the infant

Exposure to a single course of antenatal corticosteroids, when there is a risk of preterm birth, compared
with no exposure was associated with clear and significant major health benefits for the infant including
reduced risk for:

e perinatal death;

o neonatal death;

e respiratory distress syndrome;

e need for and duration of respiratory support;

e intraventricular haemorrhage (including both any type and severe);
® necrotising enterocolitis;

e risk of systemic infection within 48 hours.

Overall there were no significant differences between exposure to antenatal corticosteroids and no
exposure for birthweight, Apgar score <7 at 5 minutes and no evidence of suppressed hypothalamic
pituitary adrenal axis, although the evidence for the latter is based on a single trial.

For the infant as a child

There has been minimal follow-up of the infants of mothers recruited into the original trials of a single

course of antenatal corticosteroids (5 of 26 trials).

None of the 26 trials included in the Roberts CPG version 2015 systematic review reported data for any
of the infant as a child primary outcomes for these Clinical Practice Guidelines (neurosensory disability;
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and survival free of neurosensory disability, survival free of metabolic disease). There was a borderline
reduction in developmental delay reported in two trials.

There were no differences seen in sensory impairment, body size or respiratory measures for infants in
childhood who had been exposed to antenatal corticosteroids compared with those who had not been
exposed.

For the infant as an adult

Only two of the 26 trials have provided follow-up of infants of mothers recruited into the original trials
of a single course of antenatal corticosteroids (Liggins 1972, Schutte 1980) with one trial reporting follow-
up at 30 years (Liggins, 1972).

e Reassuringly, no overall difference was seen in sensory impairment, body size, systolic blood
pressure, respiratory outcomes, cardiovascular or hypothalamic pituitary adrenal axis function
between 7z utero exposure to antenatal corticosteroids and no exposure. One study (Dalziel 2005)
at 30 year follow-up of survivors of the Liggins (1972) trial reported that adults who had been
exposed to betamethasone 7 #tero did show small changes in the glucose-insulin axis (higher
plasma insulin concentration 30 minutes after a glucose load and lower plasma glucose
concentrations after 120 minutes) without immediate clinical impact. The authors suggested that
the results could indicate an increased risk of diabetes and cardiovascular disease later in life.

See Appendix M1 — Evidence summary (Page 311)

What are the short and long term benefits and harms of a single course of antenatal
corticosteroids for the mother, fetus, infant, child and adult prior to preterm birth?

In women at risk of preterm birth use a single course | A STRONG

of antenatal corticosteroids.

Research recommendations:

e There is a need to better assess the degree and health impact, if any, of changes in maternal blood
glucose control from administration of a single course of antenatal corticosteroids on maternal
and infant health outcomes.

e There is a need to better assess the impact, if any, of / ufero exposute to a single course of
antenatal corticosteroids on:
O the hypothalamic-pituitary adrenal axis of the infant, child and adult.
O the glucose-insulin axis in childhood
O the later risk of the infant developing diabetes in adulthood.
e Tuture research that investigates the use of a single course of antenatal corticosteroids should
include outcomes on maternal quality of life.
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Chapter 6: Benefits and harms of repeat dose(s) of
antenatal corticosteroids for the mother at ongoing risk of
preterm birth

For a woman at risk of preterm birth, who has received a single course of antenatal
corticosteroids and remains at ongoing risk of preterm birth, what are the short and long term
benefits and harms of a repeat dose(s) of antenatal corticosteroids for the mother?

There still remains the uncertainty about the use of a repeat dose(s) of antenatal corticosteroids for
women who remain at risk of preterm birth and who have already received a single course of antenatal

corticosteroids.

Chapter 2 outlined the Cochrane systematic review Repeat doses of prenatal corticosteroids for women at risk of
preterm birth for improving neonatal health ontcomes (Crowther 2011) which included 10 randomised controlled
trials (4733 women and 5700 infants) comparing repeat course(s) of antenatal corticosteroids with no
repeat antenatal corticosteroids where there was a risk for preterm birth. Details of all maternal outcomes
reported in the Crowther (2011) systematic review can be found in Appendix G.

Maternal primary outcomes for these Clinical Practice Guidelines:
Maternal infection - Treatment with repeat antenatal corticosteroids compared with no repeat treatment

did not increase the risk of maternal infectious morbidity for any of the pre-specified outcomes for these
Clinical Practice Guidelines (Table 13).

Chorivamnionitis - No difference was seen in the risk for chorioamnionitis between women treated with

repeat doses of antenatal corticosteroids compared with women who received no repeat treatment (RR
1.16, 95%CI 0.92 to 1.46; 6 trials, n=4261 women)

Puerperal sepsis - No difference was seen in the risk for puerperal sepsis between women treated with

repeat doses of antenatal corticosteroids compared with women who received no repeat doses (RR 1.15,
95%CI 0.83 to 1.60; 5 trials, n=3091 women).

Postnatal pyrexia requiring treatment - No difference was seen in the risk for postnatal pyrexia requiring
treatment between women treated with repeat doses of antenatal corticosteroids compared with women
who received no repeat doses (RR 0.87, 95%CI 0.55 to 1.38; 1 trial, n=982 women).

Other maternal infection outcomes - No trials included in the Crowther (2011) systematic review reported on
pyrexia after entry into the trial or intrapartum pyrexia requiring antibiotics.

Other maternal primaty outcomes for these Clinical Practice Guidelines - No trials in the Crowther
CPG version 2015 systematic review reported on maternal quality of life.
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Table 13: Maternal primary outcomes in women treated with repeat doses of antenatal

corticosteroids compared with women who received no repeat doses*

Outcome Risk ratio RR Number | Trials contributing data Number
(95% Confidence of trials of women
Interval)

Chorioamnionitis RR 1.16 (0.92 to 1.46) 6 Aghajafari 2002; Crowther 2000; 4261

Garite 2009; Guinn 2001; Murphy
2008; Wapner 2006

Puerperal sepsis RR 1.15 (0.83 to 1.60) 5 Aghajafari 2002; Guinn 2001; 3091
Murphy 2008; Peltoniemi 2007;
Wapner 2006

Postnatal pyrexia®™ | RR 0.87 (0.55 to 1.38) 1 Crowther 2006 982

*Source: Crowther (2011),
“Requiring treatment with antibiotics

Maternal secondary outcomes for these Clinical Practice Guidelines:
Adpverse effects of antenatal corticosteroid therapy - Repeat doses of antenatal corticosteroids were

associated with reduced bruising at injection site compared with placebo (no details provided) where
increased bruising was found (RR 0.38, 95%CI 0.21 to 0.71, 1 trial, n=492 women) (Wapner 2000).

Women given repeat dose(s) of antenatal corticosteroids were more likely to experience increased
insomnia (RR 2.60, 95%CI 1.10 to 6.30; 3 trials, n=1486 women) compared with no repeat dose(s)
(absolute risk 2 % versus 0.8%). There were no details provided on the duration of the insomnia
(Crowther 2011). The absolute risk difference was 1% (95%CI 0% to 3%) between women receiving a
repeat dose(s) and those with no repeat dose(s).

There was no difference seen in the risk of maternal hyperglycaemia, defined as an abnormal 1 hour oral
glucose tolerance test (no other details given), between women who had received a repeat course of
antenatal corticosteroids and those who had no repeat antenatal corticosteroid treatment reported in one
trial (Wapner 2006) (RR 1.31, 95%CI 0.89 to 1.93, 1 trial, n=492 women). The trial protocol stated a
course to be two doses of 12 mg betamethasone (as 6 mg betamethasone sodium phosphate and 6 mg
betamethasone acetate) as the repeat antenatal corticosteroid; the regimen providing a total of 24 mg
betamethasone completed in 24 hours.

Other maternal secondary outcomes for these Clinical Practice Guidelines -

o Where data were reported, no significant differences were seen for any of the other pre-specified
maternal secondary outcomes for these Clinical Practice Guidelines including hypertension,
mode of birth, postpartum haemorrhage, or pain at injection site reported in the Crowther
systematic review (2011) (Appendix G).

®  No data were reported in the included trials for the other maternal secondary outcomes from these
Clinical Practice Guidelines for the outcomes of maternal mortality, breastfeeding at hospital
discharge, breastfeeding at 6 months postnatally, anxiety or insulin use after trial entry in the
Crowther (2011) systematic review.
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Chapter 7: Benefits and harms of repeat dose(s) of
antenatal corticosteroids prior to preterm birth for the
infant

For a woman at risk of preterm birth, who has received a single course of antenatal
corticosteroids and is at ongoing risk of preterm birth, what are the short and long term benefits
and harms of a repeat dose(s) of antenatal corticosteroids for the fetus, infant, child and adult?

There still remains the uncertainty about the use of repeat antenatal corticosteroids for the infant of a
woman who remains at risk of preterm birth and who has already received a single course of antenatal

corticosteroids.

Chapter 2 outlined the Cochrane systematic review Repeat doses of prenatal corticosteroids for women at risk of
preterm birth for improving neonatal health outcomes (Crowther 2011) which included 10 randomised controlled
trials (4733 women and 5700 infants) comparing repeat dose(s) of antenatal corticosteroids with no repeat
antenatal corticosteroids where there was a risk for preterm birth. Details of all infant outcomes reported
in the Crowther (2011) systematic review can be found in Appendix H. Details of all early childhood and
adulthood outcomes can be found in Appendix I. For these Clinical Practice Guidelines we calculated the
absolute risk and the number needed to treat, where reported.

Infant primary outcomes for these Clinical Practice Guidelines:
Fetal, neonatal or later death - There were no differences seen between repeat and no repeat exposure

to antenatal corticosteroids for perinatal death, fetal or neonatal death in the Crowther (2011) systematic
review (Table 14).

Respiratory distress syndrome - Eight trials including 3206 infants reported on respiratory distress
syndrome in the Crowther (2011) systematic review. Repeat exposure compared with no repeat exposure
to antenatal corticosteroids was associated with a significant reduction in respiratory distress syndrome
(RR 0.83, 95%CI 0.75 to 0.91, 8 trials, n=3200 infants) (T'able 14) (Crowther 2011).

e The absolute risk reduction was -6% (-9% to -3%) the number of women needing to be treated

with repeat antenatal corticosteroids to prevent one case of respiratory distress syndrome in their
infant was 16 (95%CI 10 to 31).

These Clinical Practice Guidelines investigated whether the severity of respiratory distress differed by
treatment. Data for mild/moderate and severe respiratory distress syndrome were available from five
trials including 2522 infants (Crowther 2006, Guinn 2001, Mazumder 2008, Peltoniemi 2007, Wapner
2006). We used a random effects model due to significant heterogeneity.

e Examining the data for the severity of respiratory disease separately (mild/moderate, severe) the
subgroup interaction test was not significant (Chi?=1.14, p=0.28, 1>=12.6%). This can be
interpreted as indicating that the overall treatment effect was similar regardless of the severity of
respiratory disease (Appendix N - Figure 2).

Composite of serious infant outcomes - Seven trials reported on a composite of serious infant
outcomes (variously defined by the trials that included fetal, neonatal or later death, severe respiratory
distress, severe intraventricular haemorrhage (Grades 3 or 4), chronic lung disease, necrotising
enterocolitis, retinopathy of prematurity, cystic periventricular leukomalacia, patent ductus arteriosus,
neonatal encephalopathy). Repeat exposure compared with no repeat exposure to antenatal
corticosteroids significantly reduced the risk of serious infant outcome (RR 0.84, 95%CI 0.75 to 0.94; 7
trials n=5094 infants) (T'able 14).
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e The absolute risk reduction was -3% (95%CI -5% to -1%). The number of women needing to be
treated with repeat antenatal corticosteroids to prevent one case of a composite of serious infant

outcomes was 29 (95%CI 18 to 80).

Table 14: Primary outcomes in infants exposed to repeat doses of antenatal betamethasone

compared with no repeat antenatal betamethasone*

Outcome Risk ratio (RR) Number | Trials contributing data Number
(95% Confidence of trials of infants
Interval)
Perinatal death RR 0.94 (0.71 to 1.23) 9 Aghajafari 2002; Crowther 2000; 5554
Garite 2009; Guinn 2001; Mazumder
2008; McEvoy 2010; Murphy 2008;
Peltoniemi 2007; Wapner 2006
Fetal death RR 0.82 (0.24 to 2.84) 7 Aghajafari 2002; Crowther 2000; 2755
Garite 2009; Guinn 2001; Mazumder
2008; McEvoy 2010; Peltoniemi 2007
Neonatal death RR 0.91 (0.62 to 1.34) 7 Aghajafari 2002; Crowther 2000; 2713
Garite 2009; Guinn 2001; Mazumder
2008; McEvoy 2010; Peltoniemi 2007
Respiratory distress | RR 0.83 (0.75 to 0.91) 8 Aghajafari 2002; Crowther 2006; 3206
syndrome Garite 2009; Guinn 2001; Mazumder
2008; McEvoy 2002; Peltoniemi 2007;
Wapner 2006
Composite serious RR 0.84 (0.75 to 0.94) 7 Aghajafari 2002; Crowther 2006; 5094

outcome

Garite 2009; Guinn 2001; Mazumder

2008; Peltoniemi 2007; Wapner 2006

* Source: Crowther (2011)

Table 15: Significant secondary outcomes in infants exposed to repeat doses of antenatal

betamethasone compared with no repeat antenatal betamethasone*

Outcome Risk ratio (RR) Number | Trials contributing data Number
(95% Confidence of trials of
Interval) infants
Use of mechanical RR 0.84 (0.71 to 0.99) 6 Crowther 20006; Garite 2009; McEvoy 4918
ventilation 2002; Murphy 2008; Peltoniemi 2007;
Wapner 2006
Use of oxygen RR 0.92 (0.85 to 0.99) 2 Crowther 2006; Murphy 2008 3448
supplementation
Use of sutfactant RR 0.78 (0.65 to 0.95) 9 Crowther 20006; Garite 2009; Guinn 5525
2001; Mazumder 2008; McEvoy 2002;
McEvoy 2010; Murphy 2008; Peltoniemi
2007; Wapner 2006
Inotropic support RR 0.80 (0.66 to 0.97) 2 Crowther 2006; Peltoniemi 2007 1470
Patent ductus RR 0.80 (0.64 to 0.98) 6 Aghajafari 2002; Crowther 2000; 4356
arteriosus Mazumder 2008; Murphy 2008;
Peltoniemi 2007; Wapner 2006

* Source: Crowther (2011)
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Infant secondary outcomes for these Clinical Practice Guidelines:
Other respiratory outcomes - Repeat antenatal corticosteroids were associated with:

e  asignificant reduction in use of mechanical ventilation (RR 0.84, 95%CI 0.71 to 0.99; 6 trials,
n=4918 infants). The absolute risk reduction was -5% (95%CI -9% to -1%). The number of
women needing to be treated with repeat antenatal corticosteroids to prevent one infant requiring
mechanical ventilation was 22 (95%CI 14 to 46).

e  asignificant reduction in use of oxygen supplementation (RR 0.92, 95%CI 0.85 to 0.99; 2 trials,
n=3448 infants). The absolute risk reduction was -4% (95%CI -7% to -0%). The number of
women needing to be treated with repeat antenatal corticosteroids to prevent one infant requiring
supplemental oxygen was 26 (95%CI 14 to 170).

e asignificant reduction in use of surfactant (RR 0.78, 95%CI 0.65 to 0.95; 9 trials, n=5525
infants). The absolute risk reduction was -5% (95%CI -9% to -2%). The number of women
needing to be treated with repeat antenatal corticosteroids to prevent one infant requiring
surfactant was 21 (95%CI 14 to 38).

e areduction in use of inotropic support (RR 0.80, 95%CI 0.66 to 0.97; 2 trials n=1470 infants).
The absolute risk reduction was -5% (95%CI -8% to -1%). The number of women needing to be
treated with repeat antenatal corticosteroids to prevent one infant requiring inotropic support
was 22 (95%CI 11 to 164) (Table 15).

No differences were seen between groups for chronic lung disease, air leak syndrome, duration of oxygen
supplementation, duration of respiratory support or use of nitric oxide (Appendix H). The latter
outcomes are limited to evidence from a single trial.

Intraventricular haemorrhage - No differences were seen between repeat and no repeat exposure for
the risk of intraventricular haemorrhage (any grade) (RR 0.94, 95%CI 0.75 to 1.18; 6 trials, n=3065
infants) or for severe intraventricular haemorrhage (Grades 3/4) (RR 1.13, 95%CI 0.69 to 1.86; 6 trials,
n=4819 infants).

Patent ductus artetiosus - The risk of patent ductus arteriosus was reduced for infants who had been
exposed to repeat antenatal corticosteroids compared with no repeat exposure (RR 0.80, 95%CI 0.64 to
0.98, 6 trials, n=4356 infants) (Table 15).

e The absolute risk reduction was -2% (95%CI -3% to 0%). The number of women needing to be

treated with repeat antenatal corticosteroids to prevent one case of patent ductus arteriosus in
their infant was 59 (95%CI 31 to 549).

Cardiovascular disease - Only one trial (Crowther 20006) reported on data for neonatal blood pressure.
No significant differences were seen between repeat exposure and no repeat exposure to antenatal
corticosteroids for mean infant blood pressure on the first day after birth or at six weeks postnatal age. A
subset of infants from the Crowther (2000) trial were followed up at 48 to 72 hours after birth and there
was no evidence of cardiac hypertrophy between those exposed to antenatal corticosteroids and those
with no exposure (Mildenhall 2006) (Appendix H).

Gestational age at birth - No differences were seen between infants exposed to repeat antenatal
corticosteroids and those not exposed for gestational age at birth (MD -0.09 weeks, 95%CI -0.33 to 0.15;
8 trials, n=3179 infants), or in the risk of being born preterm <37 weeks’ gestation (RR 0.97, 95%CI 0.92
to 1.02; 2 trials, n=1181 infants), very preterm <34 weeks’ gestation (RR 1.01, 95%CI 0.95 to 1.07; 4
trials, n=2140 infants), or extremely preterm <28 weeks’ gestation (RR 1.07, 95%CI 0.83 to 1.38; 2 trials,
n=1632 infants).
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Body size -

Body size at birth - Repeat antenatal corticosteroids were associated with a reduction in a number of body
size measurements at birth including unadjusted mean weight (MD -75.79 grams, 95%CI -117.63 to -
33.96; 9 trials, n=5626 infants), head circumference at birth (MD -0.32 centimetres, 95%CI -0.49 to -0.15;
9 trials, n=5625 infants) and length at birth (MD -0.56 centimetres, 95%CI -0.89 to -0.23) (Table 16).

Measures of body size are dependent on gestational age at birth. The z score adjusts for gestational age to
more fully assess the actual effects that repeat antenatal corticosteroid treatment may have on body size.
Repeat doses of antenatal corticosteroids were associated with a borderline reduction in z scores at birth
for birthweight (MD -0.11, 95%CI 0.23 to 0.00; 2 trials, n=1256 infants) and head circumference (MD -
0.14, 95%CI -0.27 to 0.00; 2 trials, n= 1256 infants) but not for length (MD -0.05, 95%CI -0.19 to 0.09; 2
trials, n=1256 infants). The clinical significance, if any, of small differences in z scores for birthweight or
head circumference at birth are unclear.

Repeat antenatal corticosteroids compared to no repeat exposure was not associated with any differences
in the risk of being small for gestational age (RR 1.18; 95%CI 0.97 to 1.43; 7 trials, n=3975 infants)
reported in seven trials (Aghajafari 2002, Garite 2009, Mazumder 2008, McEvoy 2010, Murphy 2008,
Peltoniemi 2007, Wapner 2000).

Table 16: Body size measurements following exposure to repeat doses of antenatal

corticosteroids compared with no repeat doses*

Outcome Mean difference (MD) Number | Trials contributing data Number
(95% Confidence Interval) of trials of infants

Mean measurements at birth

Weight MD -75.79 (-117.63 to -33.90) 9 Crowther 2006; Garite 2009; Guinn 5626

(grams) 2001; Mazumder 2008; McEvoy

2002; McEvoy 2010; Murphy 2008;
Peltoniemi 2007; Wapner 2006

Head MD -0.32 (-0.49 to -0.15) 9 Crowther 20006; Garite 2009; Guinn 5625
circumference 2001; Mazumder 2008; McEvoy
(centimetres) 2002; McEvoy 2010; Murphy 2008;

Peltoniemi 2007; Wapner 2006
Length MD -0.56 (-0.89 to -0.23) 6 Crowther 2006; Mazumder 2008; 4550
(centimetres) McEvoy 2010; Murphy 2008;

Peltoniemi 2007; Wapner 2006

z scores at birth

Weight MD -0.11 (0.23 to 0.00) 2 Crowther 2006; McEvoy 2010 1256
Head MD -0.14 (-0.27 to 0.00) 2 Crowther 2006; McEvoy 2010 1256
circumference

Length MD -0.05 (-0.19 to 0.09) 2 Crowther 2006; McEvoy 2010 1256

* Source: Crowther (2011)

Body size at primary hospital discharge - In two trials of 1256 infants (Crowther 2006, McEvoy 2010), at
primary hospital discharge, no significant differences were seen between repeat exposure and no repeat

exposure to antenatal corticosteroids for infant body size measurements or the corresponding z scores
(Table 17).

Infants at one centre within the ACTORDS trial (Crowther 2006) (n=145) were followed up and the
effects of repeat antenatal corticosteroids on postnatal changes in linear growth were reported (Battin
2012). Infants exposed to repeat doses of antenatal corticosteroids grew more rapidly in the postnatal
period than those not exposed to repeat corticosteroids. Accelerated growth included weight, head
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circumference and length, and continued for 3 to 5 weeks postpartum. Again the clinical significance, if
any, of these reported differences is unclear. There were no significant differences between repeat and no
repeat corticosteroid groups in: measurements from birth to discharge; change in z score in the first six
weeks in the whole cohort of 145 infants, or change in z score in the first six weeks in the subgroup of

infants still in hospital at 6 weeks.

Hypothalamic pituitaty adrenal axis function - One report (Ashwood 2000) detailed data from one
centre within the ACTORDS trial (Crowther 2006). The mean basal cortisol concentration from cord
blood at birth was significantly lower in the infants exposed to repeat antenatal corticosteroids compared
with no repeat exposure (MD -44.90 mmol/L, 95%CI -78.41 to -11.39, 1 trial, n=67 infants). Two nested
studies within the ACTORDS trial (Crowther 2000) reported no on-going alteration to neonatal
hypothalamic adrenal axis function following exposure to repeat courses of antenatal steroids using
plasma cortisol collected on day 2 (median) of life (range 1-5 days) (Battin 2007) and using salivary
cortisol up to 21 days after birth (Ashwood 2006).

Table 17: Body size at primary hospital discharge for infants exposed to repeat doses of antenatal
corticosteroids compared no repeat antenatal corticosteroids*

Outcome at primary hospital | Mean difference (MD) Number | Trials Number of

discharge (95% Confidence Interval) of trials contributing infants
data

Mean measurements at hospital discharge

Weight (grams) MD -1.00 (-77.15 to 75.15) 1 Crowther 2006 1090

Head circumference MD 0.12 (-0.10 to 0.35) 2 Crowther 2000; 1195

(centimetres) McEvoy 2010

Length (centimetres) MD 0.02 (-0.44 to 0.47) 2 Crowther 20006; 1189
McEvoy 2010

z scores at hospital discharge

Weight MD -0.05 (-0.16 to 0.06) 2 Crowther 2000; 1195
McEvoy 2010

Head circumference MD -0.03 (-0.15 to 0.10) 2 Crowther 20006; 1195
McEvoy 2010

Length MD -0.06 (-0.23 to 0.10) 2 Crowther 2000; 1189
McEvoy 2010

* Source: Crowther (2011)

Other infant secondary outcomes for these Clinical Practice Guidelines -

o Where data were reported, no differences were seen between repeat exposure and no repeat exposure
to antenatal corticosteroids for periventricular leukomalacia, necrotising enterocolitis, retinopathy
of prematurity, Apgar score < 7 at 5 minutes, early systemic infection or late neonatal infection,
use of postnatal corticosteroids or admission to the neonatal intensive care unit (Appendix H).

o No data were reported in the included trials for: Interval between trial entry and birth, transient
tachypnoea of the newborn, pulmonary hypertension, neonatal hypoglycaemia, neonatal
hyperglycaemia and placental weight.

Infant as a child (early childhood) primary outcomes for these Clinical Practice
Guidelines
These Clinical Practice Guidelines defined early childhood follow-up as being up to 3 years of age. Four

trials, included in the Crowther (2011) systematic review have contributed data to the follow-up of the
infant as a child =3 years of age (Crowther 2006, Murphy 2008, Peltoniemi 2007, Wapner 20006).
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e In the Crowther (2000) trial there were 1146 fetuses alive at randomisation of which 1090 (95%)
babies survived to initial hospital discharge. Of the 1085 children who were alive at 2 years of
age, 1047 (96.5%) were seen at two years for assessment (521 exposed to repeat-corticosteroid
treatment and 526 exposed to placebo) (Crowther 2007).

e In the Murphy (2008) trial, 2318 fetuses were alive at randomisation, of which 2221 (96%) babies
survived to initial hospital discharge. A total of 2104 (94%) were assessed at 18 to 24 months of
age (Asztalos 2010).

e In the Peltoniemi (2007) trial 326 fetuses were alive at randomisation, of which 313 (96%) babies
survived to initial hospital discharge. At 2 year follow up, 259 (82%) surviving infants completed
the assessment (120 in the antenatal corticosteroid group and 139 in the placebo group)
(Peltoniemi 2009).

e In the Wapner (2000) trial, 591 fetuses were alive at randomisation, of which 582 (98%) survived
to initial hospital discharge. Of the 556 infants available for 2 year follow-up; 486 children (87%)
underwent physical examination and 465 (84%) underwent developmental testing (Wapner 2007).

Neurosensory disability - Two trials (Asztalos 2010, Crowther 2007) reported on a neurosensory
disability composite score (including severe cerebral palsy, severe developmental delay, blindness) for the
infant as a child. No difference was seen in early childhood follow-up for infants exposed to repeat
antenatal corticosteroids compared to those with no repeat exposure (RR 0.99, 95%CI 0.87 to 1.12, 2
trials, n=3164 children) (Table 18).

Survival free of major neurosensory disability - Two trials (Crowther 2007, Peltoniemi 2009) reported
on survival free of major neurosensory disability in Crowther (2011). No significant difference was seen at

eatly childhood follow-up for infants exposed to repeat antenatal corticosteroids compared to those with
no repeat exposure (RR 1.01, 95%CI 0.92 to 1.11; 2 trials, n=1317 children) (Table 18).

Survival free of metabolic disease - No randomised controlled trials in Crowther (2011) reported data
for survival free of metabolic disease at early childhood follow-up (Appendix I).

Table 18: Primary early childhood outcomes following repeat doses of antenatal corticosteroids
compared to no repeat exposure*

Outcome at early Risk ratio (RR) Number | Trials contributing data Numbe
childhood follow-up (95% Confidence of trials r of

Interval) children
Neurosensory disability | RR 0.99 (0.87 to 1.12) 2 Crowther 2006; Murphy 2008 3164
Survival free of major RR 1.01 (0.92 to 1.11) 2 Crowther 2006; Peltoniemi 2007 1317
neurosensory disability

* Source: Crowther (2011)

Infant as a child (early childhood) secondary outcomes of these Clinical Practice
Guidelines:
Total mortality - No difference was seen for mortality at early childhood follow-up for infants who had

been exposed to repeat courses of antenatal corticosteroids and those with no repeat exposure (Table

19).

Disability and impairment - No differences were seen in outcomes associated with developmental
delay, neurosensory disability, cognitive disability, cerebral palsy, or sensory impairment between children
at early childhood follow-up who had been exposed to repeat courses of antenatal corticosteroids and
those with no repeat exposure (Table 19).

Page 66




Anthropometry - No differences were seen between children at early childhood follow-up who had been
exposed to repeat courses of antenatal corticosteroids and those with no repeat exposure for any of the
body size measurements reported in Crowther (2011).

Cardiovascular disease - There was a significantly lower systolic blood pressure in the children exposed
to repeat antenatal corticosteroids (MD -2.90 mmHg, 95%CI -5.40 to -0.40; 1 trial, n=486 children). The
clinical significance of the difference is unclear (Wapner 2006) (Table 19). There were no differences

between groups in diastolic blood pressure and no differences in risk of hypertension in early childhood
reported in the Crowther (20006) trial (RR 0.97, 95%CI 0.77 to 1.23; 1 trial, n= 628 children).

Other infant as a child secondary outcomes for these Clinical Practice Guidelines -

o Where data were reportfed no differences were seen at early childhood follow-up for the following
secondary outcomes between children who had been exposed i utero to repeat antenatal
corticosteroids and those with no repeat antenatal corticosteroids for respiratory disease in
childhood or lung function or child behaviour.

o No data were reported in the included trials for these Clinical Practice Guidelines: insulin sensititvy,
glucose intolerance, hypothalamic pituitary adrenal axis function or diabetes.

Infant as a child (later childhood) primary outcomes for these Clinical Practice
Guidelines:

The following evidence is based on the Crowther CPG version 2015 systematic review prepared for these
Clinical Practice Guidelines. These Clinical Practice Guidelines defined later childhood follow-up as being

for 23 years up to 8 years of age. Two trials reported on follow-up into later childhood (Crowther 2000,
Murphy 2008).

e In the Crowther (2000) trial there were 1146 fetuses alive at randomisation of whom 1090 (95%)
babies survived to initial hospital discharge. At 6 to 8 year follow-up 957 children (88%) of the
survivors were seen Crowther (2011b), McKinlay (2011a), McKinlay (2013a, b). McKinlay (2015)
reported on cardiovascular follow-up of 258 of 320 eligible survivors.

e The Multiple Courses of Antenatal Corticosteroids for Preterm Birth Study (MACS) (Murphy
2008) has reported its 5 year follow-up data (Asztalos 2013). Of the original 1,858 women
enrolled in the trial, 1,724 women and their 2,141 children were eligible for the 5 year follow-up
and data were available for 1728 (80%).

Neurosensory disability - No differences were seen for a composite outcome including risk of death or
severe disability (neuromotor, neurosensory or neurocognitive) between children exposed to multiple or

single courses of antenatal corticosteroids (OR 1.02; 95%CI 0.81 to 1.29, n=1,719) (Asztalos 2013).

Survival free of neurosensory disability - The overall rate of survival free of neurosensory disability
was 78% and was similar in both children who had been exposed to repeat antenatal corticosteroids
(78.2%) and those not exposed (77.5%) (Crowther 2011b).

Survival free of metabolic disease - No data have yet been reported on survival free of metabolic
disease in later childhood follow-up.
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Table 19: Secondary early childhood (up to 3 years of age) outcomes following repeat dose(s) of antenatal corticosteroids

compared to no repeat dose(s)*

Outcome at early childhood Risk ratio (RR) or Number of Trials contributing data Number of
follow-up Mean Difference (MD) (95% trials infants
Confidence Interval)
Total mortality RR  1.06 (0.80 to 1.41) 4 Crowther 2006; Murphy 2008; Peltoniemi 2007; Wapner 2006 | 4370
Cerebral Palsy RR 1.03 (0.71 to 1.50) 4 Crowther 2006; Murphy 2008; Peltoniemi 2007; Wapner 2006 | 3800
Survival free of any disability RR  1.01 (0.97 to 1.05) 2 Crowther 2006; Murphy 2008 3155
Any disability RR  0.98 (0.83 to 1.16) 1 Crowther 2006 999
Major neurosensory disability RR 1.08 (0.31 to 3.76) 2 Crowther 2006; Peltoniemi 2007 1256
Developmental delay RR 0.97 (0.84 to 1.13) 3 Crowther 2006; Murphy 2008; Peltoniemi 2007 3202
Mental developmental index MD 1.23 (-0.65 to 3.11) 2 Crowther 20006; Peltoniemi 2007 1162
Psychomotor developmental index MD 0.40 (-1.75 to 2.55) 1 (Crowther 2006) 958
Blindness RR  1.17 (0.65 to 2.10) 2 Crowther 2006; Murphy 2008 3151
Deafness RR 0.85 (0.29 to 2.52) 3 Crowther 2006; Murphy 2008; Peltoniemi 2007 3405
Asthma / wheeze RR 0.89 (0.63 to 1.27) 3 Crowther 2006; Peltoniemi 2007; Wapner 2006 1720
Hypertension RR 0.97 (0.77 to 1.23) 1 Crowther 2006 628
Systolic blood pressure (mmHg) MD -2.90 (-5.40 to -0.40) 1 Wapner 2006 486
Diastolic blood pressure (mmHg) MD -1.0 (-2.86 to 0.86) 1 Wapner 2006 486
Hospital readmission RR  1.02 (0.93 to 1.11) 4 Crowther 2006; Murphy 2008; Peltoniemi 2007; Wapner 2006 | 3824
Body size in early childhood
Weight (kilogrammes) MD -0.03 (-0.21 to 0.15) 3 Crowther 2006; Peltoniemi 2007;Wapner 2006 1776
Head circumference (centimetres) MD -0.05 (-0.22 to 0.11) 3 Crowther 2006; Peltoniemi 2007; Wapner 2006 1776
Height (centimetres) MD -0.13 (-0.55 to 0.30) 3 Crowther 2006; Peltoniemi 2007; Wapner 2006 1776
Weight z score MD -0.03 (-0.19 to 0.13) 1 Crowther 2006 1047
Head circumference z score MD 0.04 (-0.09 to 0.18) 2 Crowther 20006; Peltoniemi 2007 1290
Height z score MD -0.04 (-0.17 to 0.09) 2 Crowther 20006; Peltoniemi 2007 1290
Body size z scores in early childhood
Weight MD -0.03 (-0.19 to 0.13) 1 Crowther 2006 1047
Head circumference MD 0.04 (-0.09 to 0.18) 2 Crowther 20006; Peltoniemi 2007 1290
Height MD -0.04 (-0.17 to 0.09) 2 Crowther 2006; Peltoniemi 2007 1290
Body size in early childhood associated with small for age (as defined by trials)
Weight RR 0.92 (0.71 to 1.19) 2 Crowther 2006; Wapner 2006 1448
Head circumference RR 1.10 (0.77 to 1.506) 2 Crowther 2006; Wapner 2006 1442
Height RR 1.12 (0.63 to 2.02) 2 Crowther 2006; Wapner 2006 1441

* Source: Crowther (2011), mmHg millimetres of mercury
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Infant as a child (later childhood) secondary outcomes for these Clinical Practice
Guidelines:

Total mortality - The Multiple Courses of Antenatal Corticosteroids for Preterm Birth Study (MACS)
found no significant differences for risk of death up to five years (OR 0.94; 95%CI 0.61 to 1.46, n=1,728)
between those exposed to repeat antenatal corticosteroids and those with no repeat exposure (Asztalos
2013).

Cogaitive development and neurosensory disability - In the later childhood follow-up from the
Crowther (2006) randomised trial, neurobehavioural development (including cognitive function and
behaviour) was similar between those exposed to repeat antenatal corticosteroids and those with no
repeat exposure (Crowther 2011b).

Similarly, data from the MACS trial found there was no evidence of harms associated with neuromotor
disability (non-ambulatory cerebral palsy) (OR 0.35; 95%CI 0.11 to 1.10; n=1635), neurosensory disability
(including blindness and/or deafness) (OR 1.12; 95%CI 0.77 to 1.63, n=1635) and
neurocognitive/neurobehavioural disability (OR 0.98; 95%CI 0.73 to 1.33, n=1615) for multiple
compared with single courses of antenatal corticosteroids (Asztalos 2013).

Body size - Body size measurements including weight, height, and head circumference were similar
between groups at 6 to 8 year follow-up (Crowther 2011b). In an in depth study of the ACTORDS
school age follow-up in New Zealand of 258 children those who were exposed to repeat dose(s) of
antenatal betamethasone were not different from unexposed children for total body fat percentage
(Crowther 2006, McKinlay 2011a, McKinlay 2015). Exposure to repeat antenatal betamethasone
compared with no repeat course did not alter bone mass, whole body bone mineral content, bone area,
spinal mineral apparent density or fracture incidence at 6 to 8 year follow-up (McKinlay 2013a).

Follow-up of the MACS trial (Murphy 2008) did not find any significant differences in body size
measurements at 5 years of age for weight in 1,635 children (MD -0.21kg; 95%CI -0.60 to 0.17), height
(MD -0.40cm; 95%CI -1.04 to 0.25), head circumference (MD -0.06cm; 95%CI -0.30 to 0.18) between the
children exposed to repeat antenatal corticosteroids and not those not exposed (Asztalos 2013).

Respiratory outcomes - In the 6 to 8 year childhood follow-up from the Crowther (2006) randomised
trial spirometry was attempted on 740 children aged 6 to 8 years. Preliminary data found no significant
differences in lung function measures (forced vital capacity, forced vital capacity in 1 second, ratio of
forced vital capacity and forced vital capacity in 1 second or maximal mid-expiratory flow) between

children who had been exposed to repeat antenatal corticosteroids and those who had no repeat exposure
(McKinlay 2013).

Blood pressure - In the ACTORDS school age follow-up in New Zealand of 258 children those who
were exposed to repeat courses of antenatal betamethasone were not different from unexposed children
for 24 hour ambulatory blood pressure (Systolic blood pressure MD 0 mmHg, 95%CI -2 to 2; Diastolic
blood pressure MD 0 mmHg, 95%CI -1 to 1) (Crowther 2006, McKinlay 2011a, McKinlay 2015).

Follow-up of the MACS trial (Murphy 2008) found no differences for systolic blood pressure or diastolic
blood pressure between the children exposed to repeat antenatal corticosteroids and those not exposed
(MD 0.30 mmHg, 95%CI -0.95 to -1.55, and MD 0.70 mmHg, 95%CI -0.36 to -1.77 respectively)
(Asztalos 2013).
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Insulin sensitivity - In the ACTORDS school age follow-up in New Zealand of 258 children, those who
were exposed to repeat courses of antenatal betamethasone were not different from unexposed children
for insulin sensitivity (Crowther 2006, McKinlay 2011a, McKinlay 2015).

Hypothalamic pituitary adrenal axis function - No differences were seen in basal endogenous
glucocorticoid secretion (salivary measurement) between children who had been exposed to repeat
antenatal corticosteroids and those who had no repeat exposure suggesting normal regulation of the
hypothalamic pituitary adrenal axis in the children at follow-up of the Crowther (2006) randomised trial
(McKinlay 2011b).

Primary outcomes for the infant as an adult associated with exposure to repeat dose(s) of
antenatal corticosteroids

No randomised controlled trials have yet reported on adult outcomes as most of the trials participants
have not yet reached adulthood.
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Chapter 8: Evidence summary for the use of repeat
antenatal corticosteroids in women at ongoing risk of
preterm birth

For the mother
Randomised controlled trial evidence shows no maternal health benefits or serious health harms to
women at risk of preterm birth treated with repeat antenatal corticosteroids for fetal lung maturation.

There was no increased risk of maternal infection variously reported as chorioamnionitis, puerperal sepsis

or postnatal pyrexia requiring treatment with antibiotics.

For a small percentage of women insomnia, a known side effect of corticosteroids, was more common
with a repeat dose(s) (2%) compared with a no repeat antenatal corticosteroids (0.8%) although the
duration of the insomnia is not reported for any of the individual trials. The absolute risk difference was

1%. Evidence from one trial found no differences in the risk of an abnormal glucose tolerance test.

For the infant

Exposure to a repeat dose(s) of antenatal corticosteroids, when there is a continued risk of preterm birth,
compared with no repeat exposure is associated with clear and significant benefits for the infant that
include reduced risk of:

e respiratory distress syndrome

e serious neonatal outcome (composite outcome including death, chronic lung disease, respiratory

distress syndrome, patent ductus arteriosus and necrotising enterocolitis)
e  patent ductus arteriosus.

e use of mechanical ventilation, oxygen supplementation, surfactant and inotropic support

There was no evidence of a difference between single and repeat courses for outcomes of death
(perinatal, fetal, neonatal death), chronic lung disease, intraventricular haemorrhage, necrotising
enterocolitis or admission to neonatal intensive care.

Mean body size measurements at birth were significantly reduced in infants exposed to repeat antenatal
corticosteroids compared with no repeat exposure, although by hospital discharge, in two trials that
reported data, there were no differences in mean body size. When body size was assessed using z scores,
that adjusts for gestational age, there was a borderline reduction in z score for birthweight and head
circumference for infants exposed to repeat antenatal corticosteroids compared with those with no repeat
exposure, but no difference for length. The clinical significance, if any, of the differences in body size is
unclear.

For the infant in childhood

At follow-up in early and later childhood no significant differences were seen in health outcomes between
children who had been exposed to antenatal corticosteroids and those with no repeat exposure. Follow-
up of the infant as a child to school age and beyond to a minimum of 8 years to date, although currently
limited to two trials, has not indicated harms relating to health outcomes, body size, cardiovascular
disease, hypothalamic pituitary adrenal axis function or metabolic disease to those children exposed to
repeat antenatal corticosteroids compared with no repeat exposure.
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For the infant as an adult

There is currently no adult follow-up of the children from randomised controlled trials of single
compared with repeat antenatal corticosteroids as they have not yet reached adulthood.

See Appendix M2 — Evidence Summary (Page 315)

For a woman at risk of preterm birth, who has received a single course of antenatal
corticosteroids and remains at ongoing risk of preterm birth, what are the short and long term
benefits and harms of a repeat dose(s) of antenatal corticosteroids for the mother, fetus, infant,
child and adult?

Use repeat antenatal corticosteroids in women at risk of A STRONG

eatly preterm, imminent birth following a single course of
antenatal corticosteroids.

Research recommendations:

e There is a need to better assess the impact, if any, of i ufero exposure to repeat antenatal
corticosteroids on:
O the glucose-insulin axis in childhood,
hypothalamic-pituitary adrenal axis,
bone mass,
body size and body composition,
neurosensory impairments,
respiratory function,
cardiovascular disease,
metabolic disease,
diabetes,
psychological health,
the later risk of developing diabetes in adulthood,
educational attainment,

O OO0 O0OO0OO0O0OO0OO0OOoOOoOOo

behaviout,

@]

cognitive ability,
e Any future research to investigate the effects of treatment with repeat antenatal corticosteroids
should:
0 include outcomes for maternal quality of life.
O Report on the risk factors for preterm birth of the included participants.
O Assess the degree and health impact of changes in maternal blood glucose control.
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Chapter 9: Which antenatal corticosteroid to use for
women at risk of preterm birth

Do benefits or harms in the mother vary by whether betamethasone or dexamethasone is
administered as a single course of antenatal corticosteroids?

Do benefits or harms in the fetus, infant, child or adult vary by whether betamethasone or
dexamethasone is administered as a single course of antenatal corticosteroids?

The evidence is based on:

e The Brownfoot (2013) systematic review ‘Different corticosteroids and regimens for accelerating fetal lung
maturation for women at risk of preterm birth’ included 10 relevant randomised trials for head to head
comparisons of antenatal corticosteroids (1159 women and 1218 infants). No additional head to
head trials were identified in the Brownfoot CPG version 2015 systematic review.

e The Roberts CPG version 2015 systematic review prepared for these Clinical Practice Guidelines
included 19 randomised trials of betamethasone (3028 women and 3289 infants) and six
randomised trials of dexamethasone (1391 women and 1514 infants) as the antenatal
corticosteroid in the treatment arm. One trial did not specify the corticosteroid used (Cararach
1991)(18 women and their infants).

Maternal primary outcomes for these Clinical Practice Guidelines:

Maternal infection -

Direct comparison of betamethasone and dexamethasone:

None of the randomised trials included in the Brownfoot (2013) systematic review reported on maternal
outcomes. So there is, as yet, no evidence from randomised controlled trials directly comparing
betamethasone with dexamethasone on maternal infection.

Single course of antenatal corticosteroids:

Chorisamnionitis - There was no overall difference in the risk of chorioamnionitis between women treated
with a single course of antenatal corticosteroids and those with no antenatal corticosteroids (RR 0.90,
95%CI 0.69 to 1.17; 13 trials, n=2525 women). Betamethasone was used as the antenatal corticosteroid in
nine trials and dexamethasone in four trials.

e Examining the data for a single course of antenatal betamethasone and dexamethasone
(compared with no antenatal corticosteroid treatment) separately the subgroup interaction test
was significant for chorioamnionitis (Chi?=5.63; p=0.02, 12=82.2%). This can be interpreted as
betamethasone having a significant protective effect compared with no antenatal corticosteroids
(RR 0.70, 95%CI 0.49 to 0.99; 9 trials, n=1950 women), whereas dexamethasone had no
significant effect on the risk of chorioamnionitis compared with no antenatal corticosteroids
(RR.1.35; 95%CI 0.89 to 2.05; 4 trials, n=575 women) (Table 20) (Appendix N- Figure 3).

Puerperal sepsis - Overall there was no difference in the risk of puerperal sepsis between women treated
with a single course of antenatal corticosteroids and those with no antenatal corticosteroids (RR 1.35,
95%CI 0.93 to 1.95; 8 trials, n=1003 women). Betamethasone was used as the antenatal corticosteroid in
four trials and dexamethasone in four trials.
e Examining the data for a single course of antenatal betamethasone and dexamethasone
(compared with no antenatal corticosteroid treatment) separately the subgroup interaction test
was not significant (Chi2=0.99, p=0.32, I2=0%) (Appendix N, Figure 4). This can be interpreted
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as indicating there was no differential effect between betamethasone and dexamethasone for the
risk of puerperal sepsis compared with no antenatal corticosteroids (Table 20).

Pyrexia after trial entry - There was no overall difference in the risk for pyrexia after trial entry requiring
treatment with antibiotics between women treated with a single course of antenatal corticosteroids and
those with no antenatal corticosteroids using a random effects model due to significant heterogeneity (RR
0.95, 95%CI 0.43 to 2.06; 4 trials, n=481 women). Betamethasone was used as the antenatal
corticosteroid in three trials and dexamethasone in one trial.

e Examining the data for a single course of antenatal betamethasone and dexamethasone
(compared with no antenatal corticosteroid treatment) separately the subgroup interaction test
was significant for pyrexia after trial entry (Chi? = 6.54; p=0.01; 1>=84.7%) (Appendix N -
Figure 5). This can be interpreted as indicating betamethasone had no significant effect on
pyrexia after trial entry compared with no antenatal corticosteroids (RR 0.68, 95%CI 0.37 to 1.25;
3 trials, n=363 women) and dexamethasone significantly increased the risk of pyrexia after trial
entry compared with no antenatal corticosteroids (RR 2.05, 95%CI 1.14 to 3.69; 1 trial, n=118
women) (Table 20).

However, the evidence for dexamethasone is based on a single US trial (Taeusch 1979). Caution is
required when interpreting the data as the results of the Taeusch (1979) trial show evidence of
imprecision (wide confidence intervals). The small trial of 118 women compared dexamethasone
phosphate (Decadron®) 6 doses of 4 mg given 8 hours apart with placebo. Women were eligible for the
trial if they were at a gestation of 33 weeks’ or less; were in preterm labour, or had preterm prelabour
rupture of membranes or cervical dilatation <5 cm.

Intrapartum pyrexia - Two trials reported data for intrapartum pyrexia requiring treatment with antibiotics,
both used betamethasone and there was no difference between women who received antenatal
betamethasone and those who had no antenatal corticosteroids (RR 0.60, 95%CI 0.15 to 2.49; 2 trials,
n=319 women). No data for intrapartum pyrexia were reported from trials using dexamethasone as the
antenatal corticosteroid.

Postnatal pyrexia - There was no overall difference in the risk for postnatal pyrexia requiring treatment with
antibiotics between women treated with a single course of antenatal corticosteroids and those with no
antenatal corticosteroids (RR 0.92, 95%CI 0.64 to 1.33; 5 trials, n=1323 women). Betamethasone was
used as the antenatal corticosteroid in three trials and dexamethasone in two trials.

e Examining the data for a single course of antenatal betamethasone and dexamethasone
(compared with no antenatal corticosteroid treatment) separately the subgroup interaction test
between betamethasone and dexamethasone was not significant for postnatal pyrexia (Chi2 =
0.02; p=0.88; I2= 0%) (Appendix N, Figure 6). This can be interpreted as indicating no
differential impact of either drug on the risk of postnatal pyrexia compared with no antenatal
corticosteroid (Table 20).

Other maternal primaty outcomes for these Clinical Practice Guidelines - No trials included in the
Brownfoot CPG version 2015 systematic reviews reported on maternal quality of life.
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Table 20: Maternal primary outcomes for a single course of betamethasone or dexamethasone

compared with no antenatal corticosteroids *

Outcome Betamethasone Dexamethasone
Risk ratio (RR) Trials Risk ratio (RR) Trials
(95% Confidence contributing data | (95% Confidence contributing
Interval) Interval) data
Chotrioamnionitis RR 0.70 (0.49 to 0.99); | Amorim 1999; RR 1.35 (0.89 to 2.05); Dexiprom
9 trials, n=1950 Carlan 1991; Fekih | 4 trials, n=575 women 1999; Kari
women 2002; Garite 1992; 1994; Qublan
Lewis 1996; 2001; Silver
Liggins 1972; 1996
Lopez 1989;
Morales 1989;
Schutte 1980
Subgroup Chi?=5.63; p=0.02, 12=82.2%; 13 trials, n=2525 women
interaction test
Puerperal sepsis RR 1.00 (0.58 to 1.72); | Amorim 1999; RR 1.74 (1.04 to 2.89); Dexiprom

4 trials, n=467 women

Garite 1992; Lewis
1996; Schutte 1980

4 trials, n=536 women

1999; Qublan
2001; Silver
1996; Taeusch
1979

Subgroup
interaction test

Chi2=0.99, p=0.32, I=

0%; 8 trials, n=1003 women

Pyrexia after trial

RR 0.68 (0.37 to 1.25);

Amorim 1999;

RR 2.05 (1.14 to 3.69),

Taeusch 1979

entry*”® 3 trials, n=363 women | Schutte 1980; 1 trial, n=118 women
Nelson 1985
Subgroup Chi? = 6.54; p=0.01; 12=84.7%; 4 trials, n=481 women

interaction test

Intrapartum RR 0.60 (0.15 to 2.49); | Amorim 1999; Not reported -
pyrexia*”® 2 trials, n=319 women | Schutte 1980
Subgroup Not performed

interaction test

Postnatal pyrexia*”®

RR 0.88 (0.46 to 1.68);
3 trials, n=437 women

Amorim 1999;
Fekih 2002;
Schutte 1980

RR 0.94 (0.60 to 1.47);
2 trials, n=886 women

Collaborative
1981;
Dexiprom 1999

Subgroup
interaction test

Chi2=0.02; p=0.88; I>=0%; 5 trials, n=1323 women

$ Source Roberts CPG version 2015; *requiring treatment with antibiotics; ~ meta-analyses conducted for the purpose of these
Clinical Practice Guidelines

Infant primary outcomes for these Clinical Practice Guidelines:
Fetal, neonatal or Iater death -
Direct comparisons of betamethasone and dexamethasone:

No difference in neonatal death was found in a meta-analysis of data from four trials that made a direct

comparison between betamethasone and dexamethasone summarised in the Brownfoot (2013) systematic
review (RR 1.41, 95%CI 0.54 to 3.67; 4 trials, n=596 infants) (Table 21).

No data were reported for perinatal or fetal death in the Brownfoot (2013) systematic review.
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Table 21: Infant primary outcomes for betamethasone compared with dexamethasone*

Outcome Risk ratio (RR) Number | Trials contributing data Number of
(95% Confidence Interval) | of trials infants
Neonatal death RR 1.41 (0.54 to 3.67) 4 Elimian 2007; Subtil 2003; Senat | 596
1998; Mulder 1997
Respiratory distress | RR 1.06 (0.88 to 1.27) 5 Chen 2005; Elimian 2007; Subtil | 753
syndrome 2003; Senat 1998; Mulder 1997

*Source: Brownfoot (2013)

Single course of antenatal corticosteroids:

Perinatal death - Overall the risk of perinatal death was significantly reduced following exposure to a single
course of antenatal corticosteroids compared with no exposure (RR 0.72, 95%CI 0.58 to 0.89; 13 trials,
n=30627 infants) using a random effects model. Betamethasone was used as the antenatal corticosteroid in
eight trials and dexamethasone in five trials.

e Examining the data for a single course of antenatal betamethasone and dexamethasone
(compared with no antenatal corticosteroid exposure) separately the subgroup interaction test
for perinatal death was not significant for perinatal death (Chi?=0.00, p=0.98, 1>=0%) (Table
22) (Appendix N - Figure 7). This can be interpreted as both betamethasone and
dexamethasone being effective in reducing the risk of perinatal death when compared with no

antenatal corticosteroid exposure.

Fetal death - Overall there was no difference in the risk of fetal death following exposure to a single course
of antenatal corticosteroids compared with no exposure (RR 0.98, 95%CI 0.75 to 1.30; 13 trials, n=3627
infants). Betamethasone was used as the antenatal corticosteroid in eight trials and dexamethasone in five
trials.

e Examining the data for a single course of antenatal betamethasone and dexamethasone
(compared with no antenatal corticosteroid exposure) separately the subgroup interaction test
was not significant for fetal death (Chi?2=0.1, p=0.15, I?=0%) (Table 22) (Appendix N - Figure
9). This can be interpreted as there being no differential effect between betamethasone or
dexamethasone on the risk of fetal death compared with no exposure to antenatal

corticosteroids.

Neonatal death - Overall the risk of neonatal death was significantly reduced by exposure to a single course
of antenatal corticosteroids compared with no exposure (RR 0.68, 95%CI 0.58 to 0.80, 21 trials, n=4408
infants). Betamethasone was used as the antenatal corticosteroid in 15 trials and dexamethasone in six
trials.

e Examining the data for a single course of antenatal betamethasone and dexamethasone
(compared with no antenatal corticosteroid exposure) separately the subgroup interaction test
was not significant for neonatal death (Chi2=0.21, p=0.65, 1>=0%) (Table 22). (Appendix N -
Figure 8). This can be interpreted as both betamethasone and dexamethasone ate effective in

reducing the risk of perinatal death compared with no exposure to antenatal corticosteroids.
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Table 22: Infant primary outcomes for betamethasone and dexamethasone compared with no

antenatal corticosteroids*®

Outcome Betamethasone Dexamethasone
Risk ratio (RR) Trials Risk ratio (RR) Trials
(95% Confidence contributing data (95% Confidence contributing data
Interval) Interval)
Perinatal RR 0.72 (0.55 to 0.94); Amorim 1999; RR 0.72 (0.46 to 1.11); Collaborative,
death 8 trials, n=2207 infants Block, 1977; Doran, | 5 trials, n=1420 infants 1981; Dexiprom,
1980; Gamsu, 1989; 1999; Kari, 1994,
Garite, 1992; Qublan, 2001;
Liggins, 1972; Taeusch, 1979
Parsons, 1988;
Schutte, 1980
Subgroup Chi?=0.00, p=0.98, I>=0%; 13 trials, n=3627 infants
interaction
test
Fetal death RR 1.01 (0.73 to 1.39); Amorim 1999; RR 0.92 (0.56 to 1.50); 5 | Collaborative,
8 trials, n=2207 infants Block, 1977; Doran, | trials, n=1420 infants 1981; Dexiprom,
1980; Gamsu, 1989; 1999; Kari, 1994,
Garite, 1992; Qublan, 2001;
Liggins, 1972; Taeusch, 1979
Parsons, 1988;
Schutte, 1980
Subgroup Chi?=0.1, p=0.15, I?=0%,; 13 trials, n=3627 infants
interaction
test
Neonatal RR 0.67 (0.54 to 0.82); Amorim 1999; RR 0.72 (0.55 to 0.94); 6 | Collaborative,
death 15 trials, n=2940 infants | Block, 1977; Doran, | trials, n=1468 infants 1981; Dexiprom,
1980; Fekih, 2002; 1999; Kari, 1994,
Gamsu, 1989; Qublan, 2001;
Garite, 1992; Silver, 1996;
Goodner, 1979; Taeusch, 1979
Lewis, 1996; Liggins,
1972; Lopez, 1989;
Morales, 1989,
Nelson, 1985;
Parsons, 1988;
Porto, 2011; Schutte,
1980
Subgroup Chi?=0.21, p=0.65, I>=0%,; 21 trials, n=4408 infants
interaction
test
Respiratory RR 0.59 (0.48 to 0.72)"; | Amorim 1999; Balci, | RR 0.81 (0.65 to 1.02)~; | Collaborative,
distress 18 trials, n=3115 infants | 2010; Block, 1977; 6 trials, n=1457 infants 1981; Dexiprom,
syndrome Carlan, 1991; Doran, 1999; Kari, 1994;
1980; Fekih, 2002; Qublan, 2001;
Gamsu, 1989; Silver, 1990;
Garite, 1992; Taeusch, 1979
Goodner, 1979;
Lewis, 1996; Liggins,
1972; Lopez, 1989;
Morales, 1989,
Nelson, 1985;
Parsons, 1988;
Porto, 2011; Schutte,
1980; Teramo, 1980
Subgroup Chi?=4.59, p=0.03; 12=78.2%; 24 trials, n=4490 infants
interaction
test

*Source: Roberts CPG version 2015; meta-analyses conducted for the purpose of these Clinical Practice Guidelines ;

“Random effects model used for subgroup analysis due to heterogeneity
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Respiratory distress syndrome -

Head to head comparisons of betamethasone and dexamethasone -

For respiratory distress no difference was seen between those infants exposed to betamethasone
compared with exposure to dexamethasone in five trials that made a direct comparison in the Brownfoot
(2013) systematic review (RR 1.06, 95%CI 0.88 to 1.27, 5 trials, n=753) (Table 21).

One trial (Elimian 2007) allowed weekly repeats after the first course was completed if at continued risk
of preterm birth.

Single course of antenatal corticosteroids -

Overall the risk for respiratory distress syndrome was significantly reduced following exposure to a single

course of antenatal corticosteroids compared with no exposure (RR 0.66, 95%CI 0.56 to 0.78; 24 trials,

n=4590 infants) using a random effects model. Betamethasone was used as the antenatal corticosteroid in

18 trials and dexamethasone in only 6 trials.

e Examining the data for a single course of antenatal betamethasone and dexamethasone

(compared with no antenatal corticosteroid exposure) separately the subgroup interaction test
was significant for respiratory distress syndrome (Chi?=4.59, p=0.03; 12=78.2%) (Table 22)
(Appendix N - Figure 10). This can be interpreted as indicating that the benefit for
betamethasone was more pronounced than for dexamethasone although both are effective in
reducing the risk of respiratory distress syndrome when compared with placebo as shown by
indirect comparison analyses presented in the Roberts CPG version 2015 systematic review.

Composite of serious infant outcomes -

No data were reported for a composite of serious outcomes from trials using:
Head to head comparisons of betamethasone and dexamethasone; or

Single course of antenatal corticosteroids.

Other relevant outcomes for these Clinical Practice Guidelines:

Intraventricular haemorrhage -

Head to head comparisons of betamethasone and dexamethasone - For intraventricular haemorrhage, there was a
significant reduction in risk for infants exposed to dexamethasone compared with betamethasone
reported in four trials (Chen 2005; Elimian 2007; Senat 1998; Subtil 2003) (RR 0.44, 95%CI 0.21 to 0.92;
4 trials, n=549 infants).

Single course of antenatal corticosteroids - Overall the risk for intraventricular haemorrhage was significantly
reduced following exposure to a single course of antenatal corticosteroids compared with no exposure
(RR 0.54, 95%CI 0.43 to 0.69; 13 trials, n= 2872 infants). Betamethasone was used as the antenatal
corticosteroid in 8 trials and dexamethasone in 5 trials.
e Examining the data for a single course of antenatal betamethasone and dexamethasone
(compared with no antenatal corticosteroid exposure) separately the subgroup interaction test
was not significant for intraventricular haemorrhage (Chi?=0.24, p=0.62; 1>=0%) (Appendix N,
Figure 11). This can be interpreted as indicating that there was no differential effect between
betamethasone and dexamethasone on the risk of intraventricular haemorrhage and both were

effective in reducing the risk compared with no antenatal corticosteroids.

Infant as a child primary outcomes for these Clinical Practice Guidelines:
Head to head comparisons of betamethasone and dexamethasone - No difference in neurosensory disability was
found at 18 month follow-up in a small subgroup of only 12 children (11% of the original sample) from a
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single trial (Subtil 2003) between those exposed to 7 #fero betamethasone compared with dexamethasone
(RR 1.67, 95%CI 0.08 to 33.75, n=12 children) reported in the Brownfoot (2013) systematic review.

Single course of antenatal corticosteroids - None of the infant as a child primary outcomes for these Clinical
Practice Guidelines were reported for a single course of antenatal betamethasone or dexamethasone in
the Roberts CPG version 2015 systematic review.

Ongoing trials

One ongoing trial was identified ‘Australasian randomised trial to evaluate the role of maternal
intramuscular dexamethasone versus betamethasone prior to preterm birth to increase survival free of
childhood neurosensory disability (A*STEROID): study protocol (ACTRN12608000631303)” (Crowther
2013). The trial recruited women at risk of preterm birth before 34 weeks gestational age and is expected
to report in 2016. The treatment regimens used were 2 doses of 11.4 mg betamethasone (Celestone
Chronodose®) 24 hours apart compared with 2 doses of 12 mg dexamethasone sodium phosphate 24
hours apart with clinician’s discretion to use repeat courses when judged necessary. The primary

outcomes were death or any neurosensory disability measured at two years’ corrected age.

Evidence summary for the optimal antenatal corticosteroid to administer in a single
course of antenatal corticosteroids to women at risk of preterm birth

For the mother
Direct comparisons of betamethasone and dexamethasone - There were no randomised trial data for direct head to
head comparisons between betamethasone and dexamethasone for any of the maternal infection primary

outcomes of these Clinical Practice Guidelines.

Single course of antenatal corticosteroids - Overall there were no differences in the risks for maternal infection
outcomes for these Clinical Practice Guidelines (chotioamnionitis, pyrexia after trial entry, intrapartum
pyrexia, postnatal pyrexia, puerperal sepsis) between women who had been treated with a single course of
antenatal corticosteroids and those with no treatment. No data were reported for maternal quality of life.

Subgroup interaction tests were used to examine the effects of a single course of antenatal betamethasone

and dexamethasone separately. There were significant subgroup interaction tests for:

e Chorioamnionitis - betamethasone had a protective effect compared with no antenatal
corticosteroids and there were no differences in the risk of chorioamnionitis for dexamethasone
compared with no antenatal corticosteroids.

e  Pyrexia after trial entry - For betamethasone there was no difference in the risk for pyrexia after
trial entry compared with no antenatal corticosteroids. For dexamethasone in one trial there was
an increased risk of pyrexia after trial entry compared with no antenatal corticosteroids in one
trial.

e No significant differences were seen for the other subgroup interaction tests (postnatal pyrexia
requiring treatment, puerperal sepsis) which can be interpreted as indicating that there was no
differential effect between a single course of antenatal betamethasone or dexamethasone

compared with no antenatal corticosteroids.

For the infant

Direct comparisons of betamethasone and dexamethasone - There were no differences in the risks for neonatal
death or respiratory distress syndrome in the trials that reported data for head to head comparisons
between betamethasone and dexamethasone. No data are currently reported for perinatal death, fetal

death or a composite of serious infant outcomes.
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Single course of antenatal corticosteroids - Overall there were significant reductions in the risks for perinatal
death, neonatal death and respiratory distress syndrome for infants exposed to a single course of antenatal
corticosteroids compared with no exposure. There were no overall differences in the risk for fetal death
between infants who had been exposed to a single course of antenatal corticosteroids and those with no

exposure. No data were reported for a composite of serious infant outcomes.

Subgroup interaction tests were used to examine the effects of a single course of antenatal betamethasone

and dexamethasone separately. There was a non-significant subgroup interaction test for:

e DPerinatal death and neonatal death, suggesting that there was no differential effect between a single
course of antenatal betamethasone or dexamethasone compared with no antenatal corticosteroids
and both were effective at reducing the risks.

e Tetal death, suggesting that there were no differences between betamethasone or dexamethasone and
no antenatal corticosteroids for the risk of fetal death.

There was a significant subgroup interaction test for:

e  Respiratory distress syndrome - Both betamethasone and dexamethasone reduced the risk for
respiratory distress syndrome compared with no antenatal corticosteroids. The benefit for
betamethasone seemed more pronounced than for dexamethasone although both are effective in
reducing the risk of respiratory distress syndrome when compared with placebo as shown by
indirect comparison analyses presented in the Roberts CPG version 2015 systematic review.

e Intraventricular haemorrhage - Both betamethasone and dexamethasone reduced the risk for
intraventricular haemorrhage compared with no antenatal corticosteroids. The benefit for
dexamethasone seemed more pronounced then for betamethasone although both are effective as
shown by indirect comparison analyses presented in the Roberts CPG version 2015 systematic
review.

For the infant as a child

Direct comparison of betamethasone and dexamethasone -

e There was limited follow-up from a single trial of a subgroup of 12 children (11%) at 18 months
of age. No differences were seen in neurosensory disability between exposure to betamethasone
or dexamethasone.

Single course of antenatal corticosteroids -

e None of the infant as a child primary outcomes for these Clinical Practice Guidelines were
reported for a single course of antenatal betamethasone or dexamethasone.

See Appendix M3 — Evidence Summary (Page 319)

Do benefits or harms in the mother, fetus, infant, child or adult vary by whether betamethasone
or dexamethasone is administered as a single course of antenatal corticosteroids?

Use betamethasone or dexamethasone as a single course of A STRONG

antenatal corticosteroid in women at risk of preterm birth.

Research recommendation:

e A randomised trial is needed to compare betamethasone and dexamethasone to assess the effect on
the short term and long term outcomes for the infant.
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Do benefits or harms in the mother vary by whether betamethasone or dexamethasone is
administered as the repeat dose(s) of antenatal corticosteroids?

Do benefits or harms in the fetus, infant, child or adult vary by whether betamethasone or
dexamethasone is administered as the repeat dose(s) of antenatal corticosteroids?

The evidence is based on one sentinel Cochrane systematic review previously summarised in detail in
Chapter 2 of these Clinical Practice Guidelines (Crowther 2011). The literature search, updated for these
Clinical Practice Guidelines is referred to as Crowther CPG version 2015.

e The Crowther (2011) systematic review Repear doses of prenatal corticosteroids for women at risk of
preterm birth for improving neonatal health outcomes’ included 10 randomised trials (4733 women and
5700 infants) and used betamethasone as the repeat antenatal corticosteroid treatment. The
Crowther CPG version 2015 found no new randomised trials.

No randomised ttials curtently report the use of dexamethasone as the repeat antenatal
corticosteroid.

The evidence for the benefits and harms of repeat antenatal betamethasone is found in Chapter 6 and
Chapter 7 of these Clinical Practice Guidelines. A summary of the evidence is found in Chapter 8 of these
Clinical Practice Guidelines.

Evidence summary for the optimal antenatal corticosteroid to administer for repeat
antenatal corticosteroids to women at risk of preterm birth

For the mother
Repeat antenatal corticosteroids - The trials of repeat antenatal corticosteroids summarised in the Crowther
(2011) systematic review only used betamethasone.
e There were no differences between repeat antenatal betamethasone and no repeat treatment for
any of the maternal infection primary outcomes (chorioamnionitis, postnatal pyrexia, puerperal
sepsis) for these Clinical Practice Guidelines, where data were available.

For the infant
Repeat antenatal corticosteroids - The trials of repeat antenatal corticosteroids summarised in the Crowther
(2011) systematic review only used betamethasone.
e For perinatal, neonatal and fetal death there were no differences between a repeat exposure to
antenatal betamethasone and no repeat exposure.
e The risk of respiratory distress syndrome and a composite of serious infant outcomes were
significantly reduced following exposure to repeat betamethasone compared with no repeat
exposute.

For the infant as a child
Repeat antenatal corticosteroids - The available trials using repeat antenatal corticosteroids only used antenatal
betamethasone.
e No differences were reported between repeat i utero exposure to betamethasone and no repeat
exposure for neurosensory disability or survival free of major neurosensory disability in early
childhood (2 years) reported in the Crowther (2011) systematic review.
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e Similarly, in later childhood (5 to 8 years) there were no differences in death or severe disability
or survival free of neurosensory disability (Crowther CPG version 2015).

e No data were reported for survival free of metabolic disease in either early or later childhood
(Crowther CPG version 2015).

See Appendix M4 —Evidence Summary (Page 323)

Do benefits or harms in the mother, fetus, infant, child or adult vary by whether betamethasone
or dexamethasone is administered as the repeat dose(s) of antenatal corticosteroids?

Use betamethasone as the repeat course antenatal corticosteroid | A STRONG
in women at continued risk of preterm birth regardless of the

corticosteroid preparation used in the first course.

Practice point:

e If betamethasone is not available use dexamethasone.

Research recommendation:

e A randomised trial of dexamethasone as the repeat corticosteroid is required.
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Chapter 10: Antenatal corticosteroid regimens for women
at risk of preterm birth

What is the most effective dose, number of doses in a course and optimal intetval between doses
when using a single course of antenatal corticosteroids?

The antenatal corticosteroid regimen used varied in the 206 trials included in the Roberts CPG version

2015 systematic review of use of a single course of antenatal corticosteroids compared with no antenatal

corticosteroid. Both betamethasone and dexamethasone have been administered in different dose(s),

number of doses given in a course and timing between doses (Chapter 2, Table 2). One of the 26 trials

(Cararach 1991), did not report on the type or dose of antenatal corticosteroid used.

For the 19 trials that used a single course of antenatal betamethasone (3028 women and 3289 infants), the

majority (12 trials) used a total dose of 24 mg, given in two doses and completed in 24 hours (Table 23).
Nelson (1985) used 12 mg completed in 12 hours and 24 mg completed in 12 hours. No details for the
dose given or interval between doses of betamethasone were provided for Goodner (1979).

Table 23: Regimens of trials using a single course of antenatal betamethasone compared with no

antenatal corticosteroids*

Total dose | Time to Betamethasone regimen Number | Trials contributing data
complete course of trials
12 mg Immediate 1 dose of 12 mg 1 Balci 2010
12 mg 12 hours 2 doses of 6 mg 12 hours apart 1 Nelson 1985
24 mg 12 hours 2 doses of 12 mg 12 hours apart | 3 Nelson 1985, Parsons 1988,
Lopez 1989
24 mg 24 hours 2 doses of 12 mg 24 hours apart | 12 Amorim 1999, Block 1977,
Carlan 1991, Fekih 2002, Garite
1992, Lewis 1996, Liggins 1972,
Lopez 1989, Morales 1989, Porto
2011, Shanks 2010 Teramo 1980.
24 mg 2306 hours 4 doses of 6 mg 12 hours apart 1 Doran 1980
2306 hours 6 doses of 4 mg 8 hours apart 1 Gamsu 1989
28 mg 24 hours 2 doses of 14 mg over 2 days™ 1 Schutte 1980

* Source: Roberts CPG version 2015; “exact timing not reported,

mg milligrams

For the seven trials that used a single course of antenatal dexamethasone as the antenatal corticosteroid

(1391 women and 1514 infants), the majority of these trials (five trials) used a total dose of 24 mgs

dexamethasone completed within 24 to 40 hours. The number of trials are limited and four different

regimens were used (Table 24).

Table 24: Regimens of trials using a single course of antenatal dexamethasone compared with no

antenatal corticosteroids*®

Total Time to Dexamethasone regimen Number | Trials contributing data

dose complete course of trials

20 mg 36 hours 4 doses of 5 mg 12 hours apart | 2 Collaborative 1981, Silver 1996

24 mg 24 hours 2 doses of 12 mg 24 apart 1 Dexiprom 1999

24 mg 36 houts 4 doses of 6 mg 12 hours apart | 3 Kari 1994, Qublan 2001, Shanks
2010

24 mg 40 hours 6 doses of 4 mg 8 hours apart 1 Taeusch 1979

* Source: Roberts CPG version 2015; mg milligrams
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Primary maternal outcomes for these Clinical Practice Guidelines:
We have summarised the risk estimates for two of the commonly reported maternal infection primary
outcomes for these Clinical Practice Guidelines (chorioamnionitis and puerperal sepsis) and have analysed

the data using total dose of antenatal corticosteroid and time to complete the course (Table 25; Table
26):

Betamethasone:
e 12 mg immediately
e 12 mg completed in 12 hours
e 24 mg completed in 24 hours
e 24 mg completed in 236 hours
e 28 mg completedin 24 hours

Dexamethasone:
e 20 mg completed in 36 hours
e 24 mg completed in 24 hours
e 24 mg completed in 36 hours
e 24 mg completed in 40 hours

Chotioamnionitis -

For betamethasone the overall risk of chorioamnionitis was significantly reduced following treatment with a

single course of antenatal betamethasone compared with no antenatal corticosteroids (RR 0.70, 95%CI

0.49 to 0.99; 9 trials, n=1950 women).

e Examining the available data for the regimens separately the subgroup interaction test for different
betamethasone regimens (24 mg completed in 12 hours, 24 mg completed in 24 hours, 28 mg
completed in 24 hours) was not significant for chorioamnionitis (Chi?=1.13, p=0.57, 12>=0%)
(Appendix N - Figure 12). This can be interpreted as indicating that these betamethasone regimens
did not differentially influence the risk of chorioamnionitis. No data for chorioamnionitis were
reported for a single dose of 12 mg betamethasone or a course of 24 mg of betamethasone
completed in 236 hours.

For dexcamethasone there was no overall difference for the risk of chorioamnionitis with a single course of
antenatal dexamethasone compared with no antenatal corticosteroids (RR 1.35, 95%CI 0.89 to 2.05; 4
trials, n=575 women).

e Examining the available data for the regimens separately, the subgroup interaction test for different
dexamethasone regimens (20 mg completed in 36 hours, 24 mg completed in 24 hours, 24 mg
completed in 40 hours) was not significant for chorioamnionitis (Chi?=1.31, p=0.52, 12>=0%)
(Appendix N - Figure 13). This can be interpreted as indicating that these regimens of
dexamethasone did not differentially influence the risk of chorioamnionitis.

No data for chorioamnionitis were reported for a course of 24 mg of dexamethasone completed in 40

hours.

Puerperal sepsis -

For betamethasone there was no overall difference in the risk of puerperal sepsis following treatment with a

single course of antenatal betamethasone compared with no antenatal corticosteroids (RR 1.00, 95%CI

0.58 to 1.72; 4 trials, n=467 women).

e Examining the available data for the regimens separately, the subgroup interaction test for different
betamethasone regimens (24 mg completed in 24 hours, 28 mg completed in 24 hours) was not
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significant for puerperal sepsis (Chi2=0.00, p=0.99, I2=0%) (Appendix N - Figure 14). This can be

interpreted as indicating that these betamethasone regimens did not differentially influence the risk of

puerperal sepsis.

No data were reported for puerperal sepsis using a course of betamethasone 12 mg completed in 236

hours, 24 mg completed in 236 hours or 24 mg completed in 12 hours.

For dexamethasone no difference was seen for the risk for puerperal sepsis following treatment with a single

course of antenatal dexamethasone compared with no antenatal corticosteroids (RR 1.71, 95%CI 0.86 to

3.43, 4 trials, n=536 women) using a random effects model (1>=38%). Two of these trials were conducted
in the USA (Silver 1996, Taeusch 1979). The Dexiprom (1999) trial was conducted in South Africa and
the Qublan (2001) trial in Jordan.

e Examining the available data for regimens separately, the subgroup interaction test for different

dexamethasone regimens (20 mg completed in 36 hours, 24 mg completed in 24 hours, 24 mg

completed in 36 hours, 24 mg completed in 40 hours) was not significant for puerperal sepsis
(Chi?=4.84, p=0.18, I>=38%) (Appendix N - Figure 15). This can be interpreted as indicating that

these dexamethasone regimens did not differentially influence the risk of puerperal sepsis.

Table 25: Primary maternal outcomes for different regimens of a single course of betamethasone

compared with no antenatal corticosteroids*

Total dose Time to Chorioamnionitis Puerperal sepsis
betamethasone | complete
course
Risk ratio RR Trials Risk ratio RR Trials
(95%Confidence | contributing (95%Confidence contributing
Interval) data Interval) data
12 mg Immediate | NR - NR -
12 mg 12 houts NR - NR -
24 mg 12 hours 0.33 (0.01 to 7.72); | Lopez 1989 NR -
1 trial, n=40
women
24 mg 24 houts 0.74 (0.52 to 1.05); | Amorim 1999; 1.00 (0.57 to 1.73); 3 | Amorim 1999;
7 trials, n=1809 Carlan 1991; trials, Garite 1992;
women Fekih 2002; n=366 women Lewis 1996
Garite 1992;
Lewis 1996;
Liggins 1972;
Morales 1989
24 mg 236 hours | NR - NR -
28 mg 24 hours 0.26 (0.03 to 2.20); | Schutte 1980 1.02 (0.07 to 15.86); Schutte 1980
1 trial, n=101 1 trial,
women n=101 women

Overall treatment effect

0.70 (0.49 to 0.99);

9 trials, n=1950 women

1.00 (0.58 to 1.72);
4 trials, n=467 women

Subgroup interaction tests

Chi?=1.13, p=0.57, I>=0%

Chi?=0.00, p=0.99, I’=0%

* Source: Roberts CPG version 2015; NR not reported, mg milligrams

Page 85




Table 26: Primary maternal outcomes for different regimens of a single course of dexamethasone

versus no antenatal corticosteroids*

Total dose Time to | Chorioamnionitis Puerperal sepsis
dexamethasone | complete
course
Risk ratio RR Trials Risk ratio RR Trials
(95%Confidence | contributing (95%Confidence contributing
Interval) data Interval) data
20 mg 36 hours | 1.00 (0.53 to 1.90); | Silver 1996 2.03 (0.78 to 5.28); Silver 1996
1 trial, n=75 1 trial, n=75 women
women
24 mg 24 hours | 1.38 (0.58 to 3.28); | Dexiprom 1999 | 0.57 (0.17 to 1.89); Dexiprom 1999
1 trial, n=204 1 trial, n=204
women women
24 mg 36 hours | 1.74 (0.86 to 3.51); | Kari 1994; 4.19 (0.94 to 18.68); | Qublan 2001
2 trials, n=296 Qublan 2001 1 trial, n=139
women women
24 mg 40 hours | NR - 1.99 (0.83 to 4.79); Taeusch 1979
1 trial n=158
Overall treatment effect 1.35 (0.89 to 2.05); 1.71 (0.86 to 3.43)";
4 trials, n=575 women 4 trials, n=536 women
Subgroup interaction tests | Chi?=1.31, p=0.52, I>=0% Chi? =4.84, p=0.18, I>=38%

*Source: Roberts CPG version 2015; * random effects model; NR not reported, mg milligrams

Primary infant outcomes for these Clinical Practice Guidelines:

The risk estimates for two of the commonly reported infant primary outcomes for these Clinical Practice

Guidelines (neonatal death and respiratory distress syndrome) have been analysed using data for total

dose of antenatal corticosteroid and time to complete the course (Table 27, Table 28):

Betamethasone:

e 12 mg immediately

e 12 mg completed in 12 hours

e 24 mg completed in 24 hours

e 24 mg completed in 236 hours

e 28 mg completed in 24 hours
Dexamethasone:

e 20 mg completed in 36 hours

¢ 24 mg completed in 24 hours

e 24 mg completed in 36 hours

¢ 24 mg completed in 40 hours
Neonatal death -

For betamethasone the overall the risk of neonatal death was significantly reduced following a single course
of antenatal betamethasone compared with no antenatal corticosteroids (RR 0.67, 95%CI 0.54 to 0.82, 15
trials, n=2940 infants).

e Examining the available data for regimens separately, the subgroup interaction test for different

regimens of betamethasone (24 mg completed in 12 hours, 24 mg completed in 24 hours, 24 mg

completed =36 hours, 28 mg completed in 24 hours) was not significant for neonatal death
(Chi*=3.67, p=0.39, 1?=18.2%) (Appendix N - Figure 16). This can be interpreted as indicating that

each of these regimens had a protective effect against neonatal death. No data for neonatal death

were reported for a single dose of 12 mg betamethasone completed immediately or 12 mg

betamethasone completed in 12 hours.
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For dexcamethasone no difference was seen for the overall risk of neonatal death following exposure to a
single course of dexamethasone (RR 0.70, 95%CI 0.47 to 1.03; 6 trials, n=1468 infants) using a random
effects model.

e Examining the available data for regimens separately, the subgroup interaction test for different
regimens of dexamethasone (20 mg completed in 36 hours, 24 mg completed in 24 hours, 24 mg
completed in 36 hours, 24 mg completed in 40 hours) was not significant for neonatal death
(Chi?=7.20, p=0.07, 12 =58.4%) (Appendix N - Figure 17). This can be interpreted as indicating that
each of these regimens had the same effect against neonatal death.

Table 27: Primary infant outcomes for different regimens of a single course of antenatal
betamethasone compared with no antenatal corticosteroids*
Total dose Time to Neonatal death Respiratory disttess syndrome
betamethasone | complete
course
Risk ratio RR Trials Risk ratio RR Trials
(95%Confidence | contributing (95%Confidence contributing
Interval) data Interval) data
12 mg Immediate | NR - 0.25 (0.06 to 1.12); Balci 2010
1 trial, n=100
infants
12 mg 12 hours NR = NR =
24 mg 12 hours 0.88 (0.37 to 2.07); | Lopez 1989; 0.91 (0.59 to 1.40); Lopez 1989;
3 trials, n=129 Nelson 1985; 3 trials, n=129 Nelson 1985;
infants Parsons 1988 infants Parsons 1988
24 mg 24 hours 0.67 (0.54 to 0.84); | Amorim 1999; | 0.57 (0.43 to 0.74); Amorim 1999;
8 trials, n= 2197 Block 1977; 10 trials, n= 2272 Block 1977;
infants Fekih 2002; infants Carlan 1991;
Garite 1992; Fekih 2002;
Lewis 1996; Garite 1992;
Liggins 1972; Lewis 1996;
Morales 1989; Liggins 1972;
Porto 2011 Morales 1989;
Porto 2011;
Teramo 1980
24 mg 236 hours | 0.60 (0.34 to 1.03); | Doran 1980; 0.38 (0.20 to 0.76); Doran 1980;
2 trials, n= 402 Gamsu 1989 2 trials, n= 402 Gamsu 1989
infants infants
28 mg 24 hours 0.23 (0.07 to 0.79), | Schutte 1980 0.61 (0.31 to 1.18), Schutte 1980
1 trial, n= 120 1 trial, n= 120
infants infants
Overall treatment effect 0.67 (0.55 to 0.82); 0.59 (0.48 to 0.73)";
14 trials, n=2848 infants 17 trials, n= 3013 infants
Subgroup interaction tests Chi?=3.67, p=0.39, I?=18.2% Chi?=6.75, p=0.15, 1>=40.7%

*Source: Roberts CPG version 2015; “random effects model NR not reported, mg milligrams

Goodner (1979) did not provide details on the regimen of betamethasone.
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Table 28: Primary infant outcomes for different regimens of a single course of antenatal
dexamethasone versus no antenatal corticosteroids*

Total dose Time to | Neonatal death Respiratory distress syndrome
dexamethasone | complete
course
Risk ratio RR Trials Risk ratio RR (95% | Trials
(95% Confidence | contributing Confidence contributing data
Interval) data Interval)
20 mg 36 houts | 0.97 (0.64 to 1.47); | Collaborative 0.85 (0.56 to 1.29); Collaborative 1981,
2 trials, n= 825 1981; Silver 2 trials, n=816 Silver 1996
infants 1996 infants
24 mg 24 hours | 0.48 (0.15 to 1.55); | Dexiprom 1.16 (0.75 to 1.79); Dexiprom 1999
1 trial, n=206 1999 1 trial, n=202
infants infants
24 mg 36 hours | 0.47 (0.31 to 0.71); | Kari 1994; 0.68 (0.51 to 0.90); Kari 1994; Qublan
2 trials, n=314 Qublan 2001 2 trials, n=316 2001
infants infants
24 mg 40 hours | 1.02 (0.43 to 2.41); | Taeusch 1979 0.64 (0.28, 1.47); Taeusch 1979
1 trial, n=123 1 trial, n=123
infants infants
Overall treatment effect 0.70 (0.47 to 1.03)"; 0.81 (0.65 to 1.02);
6 trials, n=1468 infants 6 trials, n=1457 infants
Subgroup interaction tests | Chi?*=7.20, p=0.07, 1> =58.4% Chi’?=4.53, p=0.21, I>=33.8%

*Source: Roberts CPG version 2015; * random effects model; mg milligrams

Respiratory distress syndrome -

For betamethasone the overall risk of respiratory distress syndrome was significantly reduced following

exposure to a single course of antenatal betamethasone compared with no exposure (RR 0.59, 95%CI

0.48 to 0.73; 17 trials, n=3013 infants) using a random effects model.

e Examining the available data for different regimens separately, the subgroup interaction test for
different betamethasone regimens (12 mg completed immediately, 24 mg completed in 12 hours, 24
mg completed in 24 hours, 24 mg completed in 236 hours, 28 mg completed in 24 hours) was not
significant for respiratory distress syndrome (Chi?=6.75, p=0.15, 12=40.7%) (Appendix N - Figure
18). This can be interpreted as indicating that each of these betamethasone regimens had a protective
effect for respiratory distress syndrome. There were no data reported for 12 mg betamethasone
completed in 12 hours.

For dexcamethasone there was no overall difference for the risk of respiratory distress syndrome following
exposure to a single course of antenatal dexamethasone compared with no exposure (RR 0.81, 95%CI
0.65 to 1.02; 6 trials, n=1457 infants). The lack of statistical significance is probably due to low numbers
of infants.

e Examining the available data for different regimens (20 mg completed in 36 hours, 24 mg completed
in 24 hours, 24 mg completed in 36 hours, 24 mg completed in 40 hours), the subgroup interaction
test for different dexamethasone regimens was not significant for respiratory distress syndrome
(Chi?=4.53, p=0.21, 1?=33.8%) (Appendix N - Figure 19). This can be interpreted as indicating that
there was no differential effect between these regimens on the risk of respiratory distress syndrome.

Trials directly comparing different doses or timing of antenatal corticosteroids -

Two trials directly compared different doses or timing of antenatal corticosteroids (Khandelwal 2012,

Romejko-Wolniewicz 2013).

Neonatal death -

e No differences were seen for risk of perinatal death between 2 doses of 12 mg of betamethasone 12
hours apart (24 mg completed in 12 hours) with 2 doses of 12 mg of betamethasone 24 hours apart
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(24 mg completed in 24 hours) (no details on type of betamethasone used) (RR 0.93, 95%CI 0.46 to
1.87; 1 trial, n=260 infants) (Khandelwal 2012).

Respiratory distress syndrome -

e No differences were seen between two betamethasone regimens for the risk of respiratory distress
syndrome between 2 doses of 12 mg betamethasone 12 hours apart (24 mg completed in 12 hours) or
24 hours apart (24 mg completed in 24 hours) in one trial (RR 0.98, 95%CI 0.69 to 1.40) (Khandelwal
2012).

e There was no difference in moderate respiratory disorder between exposure to betamethasone 24 mg
completed in 30 hours and 24 mg completed in 24 hours (15.6% vs 25% respectively). Similarly, there
were no differences for severe respiratory distress (24.4% vs 23.7% respectively). No risk estimates
were presented for the respiratory outcomes (Romejko-Wolniewicz 2013).

Evidence summary for the most effective number of doses and interval between doses for
a single course of antenatal corticosteroids

Betamethasone

The most commonly used regimen reported in the randomised controlled trials of a single course of
betamethasone was 24 mg of betamethasone given in two doses and completed in 24 hours.

For the mother

The overall risk of chorioamnionitis was significantly reduced for women who were treated with a single
course of antenatal betamethasone (24 mg completed in 12 hours, 24 mg completed in 24 hours, 28 mg
completed in 24 hours) compared with no antenatal corticosteroids.

There was no difference in the overall risk of puerperal sepsis between women who had been treated with
a single course of antenatal betamethasone (24 mg completed in 24 hours, 28 mg completed in 24 hours)
compared with no antenatal corticosteroids. Subgroup interaction tests found no differential effect
between the regimens reporting relevant data for either outcome.

All of the above regimens are considered to have a similar efficacy for the risks of chotrioamnionitis and

puerperal sepsis when compared with no antenatal corticosteroids.

For the infant

The overall risk of neonatal death was significantly reduced for infants who had been exposed to a single
course of antenatal betamethasone (24 mg completed in 12 hours, 24 mg completed in 24 hours, 24 mg
completed 236 hours, 28 mg completed in 24 hours) compared with no antenatal corticosteroids.

The overall risk of respiratory distress syndrome was significantly reduced following exposure to a single
course of antenatal betamethasone (12 mg completed immediately, 24 mg completed in 12 hours, 24 mg
completed in 24 hours, 24 mg completed in 236 hours, 28 mg completed in 24 hours) compared with no
antenatal corticosteroids.

All of the above regimens are considered to have a similar efficacy for the reduction of risks for neonatal
death and respiratory distress syndrome when compared with no antenatal corticosteroids.
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Dexamethasone
For the mother
There was no difference in the overall risk of chorioamnionitis following exposure to a single course of
antenatal dexamethasone (20 mg completed in 36 hours, 24 mg completed in 24 hours, 24 mg completed
in 40 hours) compared with no exposure to antenatal corticosteroids.

e Subgroup interaction tests were not significant. All of the regimens above are considered to have

similar effects on the risks of chorioamnionitis when compared with no antenatal corticosteroids.

There was no difference seen in the overall risk of puerperal sepsis following exposure to a single course
of antenatal dexamethasone (20 mg completed in 36 hours, 24 mg completed in 24 hours, 24 mg
completed in 36 hours, 24 mg completed in 40 hours) compared with no exposure to antenatal
corticosteroids. Evidence is based on single trials for each regimen.
e Subgroup interaction tests for puerperal sepsis were not significant. This can be interpreted as
indicating all of the regimens above increase the risks of puerperal sepsis when compared with no
antenatal corticosteroids.

For the infant

No difference was seen in overall risk of neonatal death following exposure to a single course of antenatal
dexamethasone (20 mg completed in 36 hours, 24 mg completed in 24 hours, 24 mg completed in 36
hours, 24 mg completed in 40 hours) compared with no exposure to antenatal corticosteroids. The

subgroup interaction test was not significant.

All of the regimens above are considered to have the same effect for neonatal death when compared with

no antenatal corticosteroids.

For respiratory distress syndrome there was no overall difference between exposure to antenatal
dexamethasone (20 mg completed in 36 hours, 24 mg completed in 24 hours, 24 mg completed in 36
hours, 24 mg completed in 40 hours) and no exposure to antenatal corticosteroids. The subgroup
interaction test was not significant. All of the regimens are considered to have a similar effect for the risk
of respiratory distress syndrome when compared with no antenatal corticosteroids. The evidence for each
regimen is based on small numbers of trials and participants, and is likely to be underpowered to detect
significant differences.

The recommendations made by the Clinical Practice Guidelines Panel are based on the regimens
most frequently used in the trials included in the Roberts CPG version 2015 systematic review.

See Appendix M5 — Evidence Summary (Page 327)

What is the most effective dose, number of doses in a course and optimal interval between doses
when using a single course of antenatal corticosteroids?

For women at risk of preterm birth use:
EITHER a single course of 24 mg of betamethasone in divided | A STRONG
doses completed between 12 and 36 hours

OR a single course of 24 mg of dexamethasone in divided doses
completed between 24 and 40 hours. A STRONG
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Practice Point:

Administer Celestone® Chronodose®,** as two intramuscular doses of 11.4 mg, 24 hours apatt.
OR
Administer dexamethasone phosphate## intramuscularly, in four doses of 6 mg, 12 hours apart.

* Celestone® Chronodose® Injection, available in New Zealand and Australia, is a sterile aqueous suspension containing
betamethasone sodium phosphate and betamethasone acetate. A single dose provided in 2 mL of Celestone Chronodose
Injection contains betamethasone 11.4 mg, as betamethasone sodium phosphate 7.8 mg (in solution) and betamethasone acetate
6 mg (in suspension) in an aqueous vehicle containing sodium phosphate, sodium phosphate monobasic, disodium edetate,
benzalkonium chloride and water for Injections.

##Dexamethasone phosphate is available as a 4 mg/ml injection which contains 4.37 mg dexamethasone sodium phosphate, in
addition propylene glycol, disodium edetate, sodium hydroxide and water for injections. The preparation in New Zealand is
Dexamethasone-Hameln and in Australia is Dexamethasone Sodium Phosphate - Hospira Australia Pty Ltd Australia

Research recommendations:

To maximise benefit and minimise harm to the mother and infant there is a need to establish:

e the minimally effective dose per course of both betamethasone and dexamethasone;

e the optimal timing interval per course between doses for both betamethasone and dexamethasone;
e the optimal number of doses per course for betamethasone;

e the optimal number of doses per course for dexamethasone.
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What is the most effective dose, number of doses in a course and optimal interval between
courses for repeat antenatal corticosteroids?

Is a single repeat dose/course (or tescue dose(s)/course) mote effective than multiple repeat
dose(s)/courses?

All of the randomised controlled trials included in the Crowther (2011) Cochrane systematic review only
used betamethasone as the repeat antenatal corticosteroid:
e Celestone® Chronodose® - Crowther (2006)
e Celestone® Soluspan® - Aghajafari (2002); McEvoy (2002); McEvoy (2010); Murphy (2008)
e Brand of betamethasone not reported — Garite (2009); Guinn (2001); Mazumder (2008);
Peltoniemi (2007); Wapner (2000).

No additional randomised trials were identified in the updated search of the literature for these Clinical
Practice Guidelines (Crowther CPG version 2015).

Trial protocols allowed for repeat courses when the woman was at continued risk of preterm birth. None
of the trials allowed repeat dose(s) after 34 weeks” and 6 days gestational age (Chapter 2 - Table 3) and
the majority of trials (8) used a total dose of 24 mg betamethasone per course completed within 24 hours
(Aghajafari 2002, Garite 2009, Guinn 2001, McEvoy 2002, McEvoy 2010, Mazumder 2008, Murphy 2008,
Wapner 2006). Further repeat dose(s) allowed in six trials (Aghajafari 2002, Guinn 2001, McEvoy 2002,
Mazumder 2008, Murphy 2008, Wapner 2000).

Two trials used a total dose of 12 mg per course as a single dose (Peltoniemi 2007) (brand of
betamethasone not specified) or 11.4 mg betamethasone (Celestone® Chronodose®) (Crowther 2006)
(Table 29).

There atre currently no randomised controlled trials reported that use dexamethasone as the repeat

antenatal corticosteroid.

Table 29: Regimens of trials using repeat antenatal betamethasone compared with no repeat
antenatal corticosteroids*

Total dose of Time to Betamethasone regimen | Protocol | Number | Trials contributing
betamethasone | complete allowed of trials data
course further
repeat
dose(s)
12 mg Immediate 1 dose of 12 mg No 1 Peltoniemi 2007
11.4 mg Immediate | 1 dose of 11.4 mg Yes 1 Crowther 2006
24 mg 24 houts 2 doses of 12 mg 24 hours | No 2 Garite 2009; McEvoy
apart 2010
24 mg 24 hours 2 doses of 12 mg 24 hours | Yes 6 Aghajafari 2002; Guinn
apart 2001; McEvoy 2002;
Mazumder 2008;
Murphy 2008; Wapner
2006

*Source: Crowther (2011)
“exact timing not reported,

mg milligrams

Page 92




Primary maternal outcomes for these Clinical Practice Guidelines:

We have summarised the risk estimates for two of the commonly reported maternal infection primary
outcomes for these Clinical Practice Guidelines (chorioamnionitis and puerperal sepsis) and have analysed
the data using total dose of betamethasone given as the repeat antenatal corticosteroid and time to
complete the course (Table 30):

Betamethasone:
e =12 mg completed immediately
. 24 mg completed in 24 hours

Chorioamnionitis -

Overall no difference was seen in the risk for chorioamnionitis between women treated with repeat
antenatal corticosteroids and those with no repeat treatment (RR 1.16, 95%CI 0.92 to 1.46; 6 trials,
n=4261 women).

Total dose of betamethasone <12 mg
e One repeat dose of 11.4 mg of Celestone® Chronodose® (betamethasone sodium phosphate
and betamethasone acetate) was used as the repeat antenatal corticosteroid and further repeat
doses were allowed in the trial protocol if the woman was eligible was reported in one trial
(Crowther 20006). There was no difference in the risk for chorioamnionitis between treatment
with repeat antenatal corticosteroids and no repeat treatment (RR 1.08; 95%CI 0.72 to 1.62; 1
trial, n=982 women) (Table 30).

Total dose of betamethasone 24 mg
e 24 mg antenatal betamethasone (brand of betamethasone not reported) completed in 24 hours
with no further repeat courses was reported in one trial (Garite 2009). There was no difference in

the risk of chorioamnionitis between treatment with repeat antenatal corticosteroids and no
repeat treatment (RR 0.64, 95%CI 0.23 to 1.77; 1 trial, n=437 women) (Table 30).

e 24 mg completed in 24 hours and further repeat courses allowed in the trial protocol if the
woman remained at risk of preterm birth was reported in four trials (Aghajafari 2002, Guinn
2001, Murphy 2008, Wapner 20006). Aghajafari (2002) and Mutrphy (2008) used Celestone®
Soluspan®, Guinn (2001) and Wapner (2006) did not report details on the brand of
betamethasone used. There was no difference in the risk for chorioamnionitis between women
who had been treated with repeat antenatal betamethasone and those with no repeat treatment
(RR 1.27,95%CI 0.95 to 1.70, 4 trials, n=2842 women) (Table 30).

Examining the available data for regimens of repeat antenatal betamethasone (11.4 mg completed
immediately, 24 mg completed in 24 hours (no additional repeat courses allowed), 24 mg completed in 24
hours (further repeat courses allowed)) separately the subgroup interaction test was not significant for
chorioamnionitis (Chi? = 1.79, p = 0.41, I> = 0%) (Appendix N - Figure 20). This can be interpreted as
indicating that there was no difference between these regimens for the risk of chorioamnionitis.

Puerperal sepsis -

Overall no difference was seen in the risk for puerperal sepsis between treatment with repeat antenatal
corticosteroids and no repeat treatment with antenatal corticosteroids (RR 1.15, 95%CI 0.83 to 1.60; 5
trials, n=3091 women).
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Total dose of betamethasone <12 mg

e One dose of 12 mg antenatal betamethasone (brand of betamethasone not reported) with no

further repeat doses allowed in the trial protocol was reported in one trial (Peltoniemi 2007).

There was no difference in the risk of puerperal sepsis between women treated with repeat
antenatal betamethasone and those with no repeat treatment (RR 1.57, 95%CI 0.80 to 3.10; 1
trial, n=249 women) (Table 30).

Total dose of betamethasone 24 mg

e 24 mg completed in 24 hours and further repeat courses allowed in the trial protocol if the

woman remained at risk of preterm birth was reported in four trials (Aghajafari 2002, Guinn
2001, Murphy 2008, Wapner 2000). Aghajafari (2002) and Murphy (2008) used Celestone®
Soluspan®, Guinn (2001) and Wapner (2006) did not report details on the brand of
betamethasone used. There was no difference in the risk for puerperal sepsis between women

who had been treated with repeat antenatal betamethasone and those with no repeat treatment
(RR 1.05, 95%CI 0.72 to 1.54, 4 trials, n=2842 women) (Table 30).

Examining the available data for regimens of repeat antenatal betamethasone (12 mg completed

immediately, 24 mg completed in 24 hours with further repeat courses allowed) separately the subgroup

interaction test for puerperal sepsis was not significant (Chi>=1.03, p=0.31, I>=2.9%) (Appendix N -

Figure 21). This can be interpreted as indicating that there was no difference between the regimens for

the risk of puerperal sepsis.

Table 30: Primary maternal outcomes for repeat betamethasone regimens compared with no

repeat antenatal corticosteroids*

Total dose of Time to Chorioamnionitis Puerperal sepsis
betamethasone | complete Risk ratio RR (95% | Trials Risk ratio RR | Trials
course Confidence contributing (95% contributing data
Interval) data Confidence
Interval)
<12 mg betamethasone
12 mg Immediate | NR 1.57 (0.80 to Peltoniemi 2007
(no repeat 3.10),
doses) 1 trial, n= 249
women
11.4 mg Immediate | 1.08 (0.72 to 1.62), Crowther 2006 NR
(repeat 1 trial, n=982
dose(s) women
allowed)
24 mg betamethasone
24 mg 24 hours 0.64 (0.23 to 1.77); Garite 2009 NR
(no repeat 1 trial, n= 437
doses) women
24 mg 24 hours 1.27 (0.95 to 1.70), Aghajafari 2002; | 1.05 (0.72 to Aghajafari 2002;
(repeat 4 trials, n= 2842 Guinn 2001; 1.54), Guinn 2001;
doses women Murphy 2008; 4 trials, n= 2842 | Murphy 2008;
allowed) Wapner 2006 women Wapner 2006

Overall treatment effect

1.16 (0.92 to 1.46); 6 trials, n=4261

women

1.15 (0.83 to 1.60); 5 trials, n=3091

women

Subgroup interaction tests

Chi?=1.79, p=0.41, I>=0%

Chi?=1.03, p=0.31, 1>=2.9%

*Source: Crowther (2011); Meta-analyses conducted for these Clinical Practice Guidelines, NR not reported, mg milligrams

Therefore, where data were available, there were no differences found for the risk of chorioamnionitis

(betamethasone 11.4 mg completed immediately, 24 mg completed in 24 hours (no additional repeat

courses allowed), 24 mg completed in 24 hours (further repeat courses allowed)) or puerperal sepsis

(betamethasone 12 mg completed immediately, 24 mg completed in 24 hours with further repeat courses
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allowed) between treatment with the different dosing regimens used for repeat antenatal corticosteroids

compared with no repeat treatment.

Other maternal primary outcomes for these Clinical Practice Guidelines - Maternal quality of life
was not reported in any of the trials included in the Crowther (2011) systematic review.

Primazry infant outcomes for these Clinical Practice Guidelines:

We have summarised the risk estimates for two of the commonly reported infant primary outcomes for
these Clinical Practice Guidelines (neonatal death and respiratory distress syndrome) and have analysed
the data using total dose given of the repeat antenatal corticosteroid and time to complete the course

(Table 31):

Betamethasone:
e <12 mg completed immediately

o 24 mg completed in 24 hours

Neonatal death -

Overall no difference was seen in the risk for neonatal death between infants who had been exposed to
repeat antenatal corticosteroids and those with no repeat exposure (RR 0.91, 95%CI 0.62 to 1.34; 7 trials,
n=2713 infants).

Total dose of betamethasone <12 mg
e One dose of 12 mg antenatal betamethasone (brand of betamethasone not reported) with no
further repeat doses allowed in the trial protocol was reported in one trial (Peltoniemi 2007).
There was no difference found for the risk of neonatal death between infants exposed to repeat
antenatal corticosteroids and those with no repeat exposure (RR 2.80, 95%CI 0.76 to 10.37; 1
trial, n=3206 infants) (Table 31). The confidence intervals are very wide for this suggesting
imprecision and caution is required when interpreting the results.

e One repeat dose of 11.4 mg of Celestone® Chronodose® (betamethasone sodium phosphate
and betamethasone acetate) was used as the repeat antenatal corticosteroid and further repeat
doses were allowed in the trial protocol if the woman was eligible in one trial (Crowther 2000).
There was no difference in the risk for neonatal death compared with no repeat exposure to
antenatal corticosteroids (RR 0.94, 95%CI 0.56 to 1.59; 1 trial, n=1144 infants) (Table 31).

Total dose of betamethasone 24 mg

e 24 mg betamethasone completed in 24 hours as the repeat antenatal corticosteroid but no further
repeat courses were allowed by the trial protocol reported in two trials (Garite 2009; McEvoy
2010). There was no difference in the risk of neonatal death following exposure to repeat
antenatal corticosteroids compared with no repeat exposure (RR 0.86, 95%CI 0.28 to 2.66; 2
trials, n=0668 infants) (Table 31).

e 24 mg betamethasone completed in 24 hours as the repeat antenatal corticosteroid and the trial
protocol allowed for further repeat courses was reported in three trials (Aghajafari 2002; Guinn
2001; Mazumder 2008). This regimen also found no difference in the risk of neonatal death
between exposure to repeat antenatal corticosteroids and no repeat exposure (RR 0.52, 95%CI
0.23 to 1.18; 3 trials, n=575 infants) (Table 31).
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Examining the available data for different regimens of repeat antenatal betamethasone (12 mg completed
immediately, 11.4 mg completed immediately, 24 mg completed in 24 hours (no further repeat courses
allowed), 24 mg completed in 24 hours (further repeat courses allowed)) separately, the subgroup
interaction test for neonatal death was not significant (Chi?=4.64, p=0.20, 12=35.4%) (Appendix N,
Figure 22). This can be interpreted as indicating that there were no differential effects between the
regimens for the risk of neonatal death.

Table 31: Primary infant outcomes for repeat betamethasone regimens compared with no repeat
antenatal corticosteroids*

Total dose of Time to Neonatal death Respiratory distress syndrome
betamethasone | complete Risk ratio RR | Trials Risk ratio RR Trials
course (95% contributing data | (95% Confidence | contributing data
Confidence Interval)
Interval)
<12 mg betamethasone
12 mg Immediate | 2.80 (0.76 to Peltoniemi 2007 1.08 (0.87 to 1.34); | Peltoniemi 2007
(no repeat 10.37); 1 trial, =326
courses) 1 trial, n=326 infants
infants
11.4 mg Immediate | 0.94 (0.56 to Crowther 2006 0.79 (0.68 to 0.92); | Crowther 2006
(repeat 1.59); 1 trial, n=1144
courses 1 trial, n=1144 infants
allowed) infants
24 mg betamethasone
24 mg 24 hours 0.86 (0.28 to Garite 2009; 0.72 (0.58 to 0.89); | Garite 2009;
(no repeat | 2.60); McEvoy 2010 2 trials, n=668 McEvoy 2010
doses) 2 trials, n=668 infants
infants
24 mg 24 hours 0.52 (0.23 to Aghajafari 2002; 0.86 (0.68 to 1.10); | Aghajafari 2002;
(repeat 1.18); Guinn 2001; 4 trials, n=1068 Guinn 2001;
doses 3 trials, n=575 Mazumder 2008 infants Mazumder 2008
allowed) infants
Overall treatment effect 0.91 (0.62 to 1.34); 0.83 (0.75 to 0.91);
7 trials, n=2713 infants 8 trials, n=3206 infants
Subgroup interaction tests | Chi’=4.64, p=0.20, 1?=35.4% Chi?=17.72, p=0.05, I?=61.2%

*Source: Crowther 2011; Meta-analyses conducted for these Clinical Practice Guidelines, mg milligrams

Respiratory distress syndrome -

Overall there was a significant reduction in the risk for respiratory distress syndrome following exposure

to repeat antenatal corticosteroids compared with no repeat exposure (RR 0.83, 95%CI 0.75 to 0.91; 8
trials, n=3200 infants).

Total dose of betamethasone <12 mg

e One dose of 12 mg antenatal betamethasone (brand of betamethasone not reported) with no

further repeat doses allowed in the trial protocol was reported in one trial (Peltoniemi 2007).

There was no difference in the risk of respiratory distress syndrome following repeat antenatal
corticosteroids compared with no repeat exposure (RR 1.08, 95%CI 0.87 to 1.34; 1 trial, n=326
infants) (Table 31).

e One repeat dose of 11.4 mg of Celestone® Chronodose® (betamethasone sodium phosphate

and betamethasone acetate) was used as the repeat antenatal corticosteroid and further repeat

dose(s) were allowed in the trial protocol if the woman remained at risk or preterm birth 7 days

later in one trial (Crowther 20006). There was a significant reduction in the risk of respiratory
distress syndrome (RR 0.79, 95%CI 0.68 to 0.92; 1 trial, n=1144 infants) (Table 31).
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When the trials of <12 mg betamethasone per course were combined in a meta-analysis there was no
difference in the risk of respiratory distress syndrome found between repeat exposure to antenatal
betamethasone and no repeat exposure to antenatal betamethasone (RR 0.91, 95%CI 0.68 to 1.24; 2 trials,
n=1470 infants) using a random effects model due to significant heterogeneity.

Total dose of betamethasone 24 mg

e 24 mg betamethasone completed in 24 hours as the repeat antenatal corticosteroid but no further
repeat dose(s) were allowed by the trial protocol was reported in two trials (Garite 2009; McEvoy
2010). There was a significant reduction in respiratory distress syndrome following exposure to
one repeat course of betamethasone compared with no repeat exposure (RR 0.72, 95%CI 0.58 to
0.89; 2 trials, n=06068 infants) (Table 31).

e 24 mg betamethasone completed in 24 hours as the repeat antenatal corticosteroid and the trial
protocol allowed for further repeat doses(s) was reported in four trials (Aghajatari 2002, Guinn
2001, Mazumder 2008, Wapner 20006). There was no difference in the risk of respiratory distress
syndrome in these trials for repeat antenatal corticosteroids compared with no repeat exposure
(RR 0.86, 95%CI 0.68 to 1.10; 4 trials, n=1068 infants) (Table 31).

When the six trials that used a repeat antenatal corticosteroid regimen of 24 mg antenatal betamethasone

completed in 24 hours were combined in a meta-analysis the risk of respiratory distress syndrome was
significantly reduced (RR 0.78, 95%CI 0.67 to 0.92; 6 trials, n=1736 infants).

Examining the available data for different regimens of repeat antenatal betamethasone (12 mg completed
immediately, 11.4 mg completed immediately, 24 mg completed in 24 hours (no further repeat courses
allowed), 24 mg completed in 24 hours (further repeat courses allowed)) separately, the subgroup
interaction test reached borderline significance (Chi?=7.72, p=0.05, 12>=61.2%) (Appendix N - Figure 23).
This can be interpreted as suggesting a difference between the regimens.

The dose(s) and course regimens of repeat antenatal corticosteroids that significantly reduced the risk of
respiratory distress syndrome were:

e asingle dose of 11.4 mg Celestone® Chronodose® with weekly repeat dose(s) allowed in the
trial protocol if the woman remained at risk of preterm birth after seven days.

e 24 mg of betamethasone completed in 24 hours with no further repeat dose(s) allowed in the
trial protocol.

Composite of setious infant outcomes -

Overall there was a significant reduction in the risk of a composite of serious infant outcomes following
repeat antenatal corticosteroids compared with no repeat exposure (RR 0.84, 95%CI 0.75 to 0.94; 7 trials,
n=5094 infants).

Total dose of betamethasone <12 mg

e One repeat dose of 11.4 mg of Celestone® Chronodose® (betamethasone sodium phosphate
and betamethasone acetate) was used as the repeat antenatal corticosteroid and further repeat
dose(s) were allowed in the trial protocol if the woman remained at risk of preterm birth after
seven days in one trial (Crowther 2006). There was a significant reduction in the risk of a

composite of serious infant outcomes when infants were exposed to a repeat antenatal
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corticosteroids compared with no repeat exposure (RR 0.77, 95%CI 0.62 to 0.96; 1 trial, n=1144
infants).

Total dose of betamethasone 24 mg

e 24 mg betamethasone completed in 24 hours as the repeat antenatal corticosteroid but no further
repeat dose(s) were allowed by the trial protocol in one trial (Garite 2009). There was a reduction
in the risk of a composite of serious infant outcomes for infants who had been exposed to repeat
antenatal corticosteroids compared with no repeat exposure (RR 0.75, 95%CI 0.60 to 0.93; 1 trial,
n=>558 infants).

e 24 mg betamethasone completed in 24 hours as the repeat antenatal corticosteroid and the trial
protocol allowed for further repeat dose(s) was reported in four trials (Aghajafari 2002, Guinn
2001, Mazumder 2008, Murphy 2008, Wapner 2006). There was no difference in the risk of a
composite of serious infant outcomes for infants who had been exposed to repeat antenatal
corticosteroids (RR 0.92, 95%CI 0.78 to 1.08; 5 trials, n=3392 infants) when compared with no
repeat exposure.

When the six trials that used a repeat antenatal corticosteroid regimen of 24 mg antenatal betamethasone
completed in 24 hours (regardless of whether further repeat dose(s) were allowed in the trial protocol)
were combined in a meta-analysis there was a significant reduction in the risk of a composite of serious
infant outcomes (RR 0.87, 95%CI 0.76 to 0.99; 6 trials, n=3950 infants).

Examining the available data for different regimens of repeat antenatal betamethasone (11.4 mg
completed immediately, 24 mg completed in 24 hours (no further repeat dose(s) allowed), 24 mg
completed in 24 hours (further repeat dose(s) allowed)) the subgroup interaction test for a composite of
serious infant outcomes was not significant (Chi2=2.80, p=0.25, 12=28.5%) (Appendix N - Figure 24).
This can be interpreted as indicating that all regimens of repeat antenatal corticosteroids reporting data
were effective at reducing the risk of a composite of serious infant outcomes compared with no repeat
exposure.

The regimens of repeat antenatal corticosteroids that significantly reduced the risk of a composite of
serious infant outcomes were:

e asingle dose of 11.4 mg Celestone® Chronodose® with weekly repeat dose(s) allowed in the
trial protocol if the woman remained at risk of preterm birth after seven days;

e 24 mg of betamethasone completed in 24 hours with no further repeat dose(s) allowed in the
trial protocol.

Other relevant outcomes for these Clinical Practice Guidelines - These Clinical Practice Guidelines
have provided data for total dose and birthweight. For birthweight, there was a small but statistically
significant overall reduction (mean difference -76 grams) following exposure to repeat antenatal
corticosteroids compared with no repeat exposure (MD -75.79 grams; 95%CI -117.63 to -33.96; 9 trials,
n=5626 infants).

Total dose of betamethasone <12 mg
e One dose of 12 mg antenatal betamethasone (brand of betamethasone not reported) with no
further repeat doses allowed in the trial protocol was reported in one trial (Peltoniemi 2007).
There was no difference in birthweight between infants who had been exposed to repeat
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antenatal corticosteroids and those with no repeat exposure (MD -98 grams, 95%CI -205. 22 to
9.22; 1 trial, n=326 infants) (Table 32).

One repeat dose of 11.4 mg of Celestone® Chronodose® (betamethasone sodium phosphate
and betamethasone acetate) was used as the repeat antenatal corticosteroid and further repeat
dose(s) were allowed in the trial protocol if the woman remained at risk of preterm birth after
7days in one trial (Crowther 2006). There was no difference in birthweight between infants who
had been exposed to repeat antenatal corticosteroids and those with no repeat exposure (MD -10
grams, 95%CI -105.04 to 85.04; 1 trial, n=1144 infants) (Table 32). A significant reduction in
adjusted birthweight z scores was seen following exposure to repeat antenatal corticosteroids
compared with no repeat exposure (MD -0.13, 95%CI -0.26 to -0.00; 1 trial, n=1144 infants).

When the two trials (Peltoniemi 2007; Crowther 2006) that used a repeat course of <12 mg
betamethasone were combined in a meta-analysis there was no difference in birthweight found between

infants who had been exposed to repeat antenatal corticosteroids and those with no repeat exposure (MD
—48.72 grams, 95%CI -119.84 to 22.40; 2 trials, n=1470 infants).

Table 32: Primary infant outcomes for repeat betamethasone regimens compared with no repeat

antenatal corticosteroids*

Total dose of Time to complete course Mean difference MD (95% Confidence Interval)
betamethasone Birthweight
<12 mg betamethasone
12 mg Immediate -98 g (-205. 22 to 9.22); 1 trial, n=326 infants
(no repeat courses)
11.4 mg® Immediate -10 g (-105.04 to 85.04); 1 trial, n=1144 infants

(repeat courses allowed)

24 mg betamethasone

24 mg 24 hours -16.45 g (-123.60 to 90.69); 2 trials, n=668 infants
(no repeat doses)

24 mg 24 hours -112.51 g (-171.58 to -53.44); 5 trials, n=3488 infants
(repeat doses allowed)

Overall mean difference -75.79 g (-117.63 to -33.96); 9 trials, n=5626 infants

Interaction test result Chi2 = 4.67, p = 0.20, 12 = 36%

*Source Crowther 2011; Meta-analysis conducted for these Clinical Practice Guidelines,
" Celestone® Chronodose®
g — grams

Total dose of betamethasone 24 mg

24 mg betamethasone completed in 24 hours as the repeat antenatal corticosteroid but no further
repeat courses were allowed by the trial protocol was reported in two trials (Garite 2009; McEvoy
2010). There was no difference in the birthweight for infants exposed to repeat antenatal
corticosteroids compared with no repeat exposure (MD -16.45 grams, 95%CI -123.60 to 90.69; 2
trials, n=06068 infants). McEvoy (2010) reported on adjusted birthweight z scores and found no
differences between exposure to one planned repeat course of antenatal corticosteroids and no
repeat exposure (MD 0.00 grams, 95%CI -0.34 to 0.34, 1 trial, n=112 infants).

24 mg betamethasone completed in 24 hours as the repeat antenatal corticosteroid and the trial
protocol allowed for further repeat dose(s) was reported in five trials (Aghajafari 2002, Guinn
2001, Mazumder 2008, McEvoy 2002, Wapner 2006). There was a significant reduction in
birthweight following exposure to repeat dose(s) of betamethasone compared with no repeat
exposure (MD -112.51 grams, 95%CI -171.58 to -53.44; 5 trials, n=3488 infants).
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When the seven trials that used a repeat antenatal corticosteroid regimen of 24 mg antenatal
betamethasone completed in 24 hours were combined in a meta-analysis there was a significant decrease
in birthweight (MD -90.12 grams, 95%CI -141.85 to -38.39; 7 trials, n=4156 infants). Six of the seven
trials included in the analysis had effect estimates that crossed the line of no effect and there were wide
confidence intervals indicating imprecision. The clinical effect of the reduced birthweight is unclear.

Examining the available data for different regimens of repeat antenatal betamethasone (12 mg completed
immediately, 11.4 mg completed immediately, 24 mg completed in 24 hours (no further repeat courses
allowed), 24 mg completed in 24 hours (further repeat courses allowed)) the subgroup interaction test for
birthweight was not significant (Chi?>=4.67, p=0.20, I>=36%) (Appendix N, Figure 25). This can be
interpreted as indicating there was no differential effect between the regimens for the risk of reduced
birthweight.

Effects of four or more repeat courses on birthweight - One trial (Wapner 2000) reported on a subgroup of 376
infants where four or more repeat courses of antenatal betamethasone were given (24 mg completed in 24
hours and further repeat courses allowed in the trial protocol if the woman remained at risk of preterm
birth). Data were reported for anthropometric outcomes including birthweight for women who had
received one to three courses of antenatal corticosteroids and those who had received four or more
courses. There were no differences in birthweight between repeat antenatal corticosteroid exposure (one
to three courses) and no repeat exposure. The mean difference was -58.80 grams (95%CI -277.46 to
159.86). For infants who had been exposed to four or more courses there was a significant decrease in
birthweight. The mean difference was -161.00 grams (95%CI-290.52 to -31.48).

There was no difference in the number of infants born small for gestational age (below the 5t percentile)
who had been exposed to one to three courses of antenatal corticosteroids (4.6%) compared with no
repeat exposure (8.6%). There were significantly more infants with birthweight small for gestational age
(below the 5% percentile) who had been exposed to four or more courses of antenatal corticosteroids
compared with no exposure (17.3% and 8.7% respectively). The relative risk was increased two-fold RR
2.00 (95%CI 1.07 to 3.73) and the absolute risk difference increased by 7% (95%CI 1 to 14%). The trial
was stopped early following the second interim analysis due to concerns about the reduced birthweight
outcomes with no evidence of a reduction in the primary outcome of a composite of serious infant
outcomes (including severe respiratory distress syndrome, intraventricular haemorrhage (Grades 3/4),
periventricular leukomalacia, chronic lung disease, perinatal death) and because of difficulties in
recruitment. There is evidence of imprecision reflected in wide confidence intervals for these outcomes.

Primary infant as a child outcomes for these Clinical Practice Guidelines:

Survival free of any major disability - Overall there was no difference in the risk for survival free of any
major neurosensory disability for children who had been exposed 7 utero to repeat antenatal
corticosteroids and those with no repeat exposure (RR 1.01, 95%CI 0.92 to 1.11; 2 trials, n=1317
children) using a random effects model due to significant heterogeneity.

Total dose of betamethasone <12 mg

e  One dose of 12 mg antenatal betamethasone (brand of betamethasone not reported) with no
further repeat doses allowed in the trial protocol in one trial (Peltoniemi 2007). There was no
difference in the risk for survival free of any major neurosensory disability for children who had
been exposed i utero to repeat antenatal corticosteroids and those with no repeat exposure (RR
0.98, 95%CI 0.95 to 1.01; 1 trial, n=257 children).
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e One repeat dose of 11.4 mg of Celestone® Chronodose® (betamethasone sodium phosphate
and betamethasone acetate) was used as the repeat antenatal corticosteroid and further repeat
doses were allowed in the trial protocol if the woman was eligible in one trial (Crowther 2000).
There was no difference in the risk for survival free of any major neurosensory disability for
children who had been exposed iz utero to repeat antenatal corticosteroids and those with no
repeat exposure (RR 1.04, 95%CI 0.99 to 1.10; 1 trial, n=1060 children).

Total dose of betamethasone 24 mg
e 24 mg betamethasone completed in 24 hours was given was used as the repeat antenatal
corticosteroid in one trial (Murphy, 2008). There was no difference in the risk for survival free of

disability between children who had been exposed 7 #tero to repeat antenatal corticosteroids and
those with no repeat exposure (RR 1.01, 95%CI 0.97 to 1.04; 1 trial, n=2095 children).

Major neurosensory disability at eatly childhood follow up -

Overall no difference was seen in the risk for major neurosensory disability at early childhood follow-up
for children who had been exposed 7 #tero to repeat antenatal corticosteroids and those with no repeat
exposure (RR 1.08, 95%CI 0.31 to 3.76, n=1256 children).

Total dose of betamethasone <12 mg
¢ One dose of 12 mg antenatal betamethasone (brand of betamethasone not reported) with no
further repeat doses allowed in the trial protocol was reported in one trial (Peltoniemi 2007).
There was no difference in the risk for major neurosensory disability at early childhood follow-up
for children who had been exposed 7 utero to repeat antenatal corticosteroids and those with no
repeat exposure (RR 3.53, 95%CI 0.37 to 33.52; 1 trial, n=257 children). Confidence intervals are

extremely wide suggesting imprecision.

e One repeat dose of 11.4 mg of Celestone® Chronodose® (betamethasone sodium phosphate
and betamethasone acetate) was used as the repeat antenatal corticosteroid and further repeat
doses were allowed in the trial protocol if the woman was eligible in one trial (Crowther 2000).
There was no difference in the risk for major neurosensory disability at early childhood follow-up
for children who had been exposed 7 utero to repeat antenatal corticosteroids and those with no
repeat exposure (RR 0.77, 95%CI 0.55 to 1.08; 1 trial, n=999 children).

Total dose of betamethasone 24 mg
e 24 mg betamethasone completed in 24 hours was given was used as the repeat antenatal
corticosteroid in one trial (Murphy, 2008). There was no difference in the risk for blindness (RR
1.07, 95%CI 0.58 to 1.98; 1 trial, n=2104 children); deafness (RR 0.97, 95%CI 0.14 to 6.68;
1 trial, n=2104 children) or cerebral palsy (RR 0.93, 95%CI 0.53 to 1.62; 1 trial, n=2008 children)
for children who had been exposed 7 utero to repeat antenatal corticosteroids and those with no

repeat exposure.
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Summary of evidence for dose, number of doses for a course and interval between repeat
courses of antenatal corticosteroids following a single course of antenatal corticosteroids

All the current evidence is from trials using betamethasone as the repeat antenatal corticosteroid.

For the mother
There was no increased risk for chorioamnionitis or puerperal sepsis using any of the regimens of repeat
antenatal corticosteroids reporting relevant data compared with no repeat treatment.

For the infant
There were no differences in neonatal death between any of the repeat betamethasone regimens

compared with no repeat exposure.

The regimens of repeat antenatal corticosteroids that significantly reduced the risk of respiratory distress

syndrome were:

e asingle dose of 11.4 mg Celestone® Chronodose® with weekly repeat dose(s) allowed if the
woman remained at risk of preterm birth 7 or more days later.

e 24 mg of betamethasone completed in 24 hours with no further repeat dose(s) allowed in the
trial protocol.

The regimens of repeat antenatal corticosteroids that significantly reduced the risk of a composite of

serious infant outcomes were:

e asingle dose of 11.4 mg Celestone® Chronodose® with weekly repeat doses allowed in the trial
protocol if the woman remained at risk of preterm birth 7 or more days later.
e 24 mg of betamethasone completed in 24 hours with no further repeat dose(s) allowed in the

trial protocol.

Overall birthweight was significantly reduced following repeat antenatal corticosteroids compared with no
repeat exposure. There were no subgroup differences between the regimens of repeat antenatal
corticosteroids. The evidence suggested that one planned repeat dose of antenatal betamethasone did not
reduce birthweight compared with no repeat exposure. Four or more courses of betamethasone 24 mg
completed over 24 hours and repeated weekly were associated with reduced birthweight and increased

risk of small for gestational age.
There was no evidence of any differences in follow-up for the infant as a child for neurosensory disability.

Comparative evidence for more than one repeat dose/course of antenatal corticosteroids is limited.
Individual patient data meta-analysis from the trials of repeat antenatal corticosteroids would be very
helpful to answer the question ‘which is the most effective dose, number of doses in a counrse and optimal interval

between courses for repeat antenatal corticosteroids?’
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See Appendix M6 — Evidence Summaries (Page 331)

What is the most effective dose, number of doses in a course and optimal interval between
courses for repeat antenatal corticosteroids?

Is a single repeat dose/course (or rescue dose(s)/course) more effective than multiple repeat
dose(s)/coutses?

EITHER
Use a single repeat dose(s) of 12 mg betamethasone following

a single course of antenatal corticosteroid seven or more days

prior, where the woman is still at risk of preterm birth within the
next seven days.

After this dose, if the woman has not given birth seven or more
days and less than 14 days from administration of the previous
repeat dose and is still considered to be at tisk of preterm birth A STRONG | Chapter 10
within the next seven days a further repeat dose(s) of 12 mg
betamethasone can be administered.

OR

Use a single repeat course of 24 mg betamethasone in divided
doses completed within 24 hours following a single course of
antenatal corticosteroids seven or more days prior, where the
woman is still at risk of preterm birth within the next seven days

Do not give further repeat courses.

Practice Points:
As repeat antenatal corticosteroid use

EITHER
A single repeat dose of Celestone® Chronodose®™ 11.4 mg, intramusculatly as one dose.
Use up to a maximum of three, single, repeat doses only.

OR
A single repeat course of Celestone® Chronodose® 11.4 mg, as two intramuscular doses, 24 hours
apart.

Do not give any further repeat courses.
** Celestone® Chronodose® Injection (the only currently registered product in New Zealand) is a sterile aqueous suspension containing

betamethasone sodium phosphate and betamethasone acetate. A single dose provided in 2 mL of Celestone Chronodose Injection contains
betamethasone 11.4 mg, as betamethasone sodium phosphate 7.8 mg (in solution) and betamethasone acetate 6 mg (in suspension) in an aqueous
vehicle containing sodium phosphate, sodium phosphate monobasic, disodium edetate, benzalkonium chloride and water for injection.

Research recommendations:
Further research is requited to explore betamethasone and dexamethasone as the repeat antenatal
corticosteroid for:

e the optimal dose;

e the optimal number of dose(s) in a course;
e the optimal interval between courses;
L]

the effect of multiple, repeat doses/coutses.
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Chapter 11: Optimal time prior to preterm birth to

administer antenatal corticosteroids

What is the optimal time prior to preterm birth to administer a single course of antenatal
corticosteroids?

There are no randomised controlled trials that have reported on comparing the use of different timing of
a single course of antenatal corticosteroids prior to preterm birth where preterm birth is expected or
planned, for example where there is a maternal medical indication or fetal compromise.

The Cochrane systematic review of Antenatal corticosteroids for accelerating fetal lung maturation for women at risk
of preterm birth (Roberts 2006) grouped participants into four different time intervals from administration
of first dose of antenatal corticosteroids to birth, noted to be a post randomisation event, using the following
categories:

e <24 hours

e <48 hours

e between one to seven days

e secven days or more
The Roberts CPG version 2015 used the same categories for these Clinical Practice Guidelines. It was not
possible to carry out any subgroup interaction tests as these time intervals are not mutually exclusive.

Primary maternal outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorisamnionitis - No differences were seen in the risk of chorioamnionitis between a single course of
antenatal corticosteroids and no antenatal corticosteroids when birth occurred at <24 hours (Dexiprom
1999; Liggins 1972), <48 hours (Liggins 1972), between one to seven days (Liggins 1972) or seven days or
more (Liggins 1972) from administration of first dose of antenatal corticosteroids to birth (Appendix D).

Puerperal sepsis - No differences were seen in the risk of puerperal sepsis for women giving birth <24 hours
from receiving the first dose reported from a single trial (Dexiprom 1999). No data were reported for
other time points for this outcome (Appendix D).

Other maternal infection outcomes - No data were reported for timing of antenatal corticosteroids for the other
maternal infection outcomes of pyrexia after trial entry, intrapartum pyrexia or postnatal pyrexia requiring
treatment.

Other maternal primary outcomes for these Clinical Practice Guidelines - Maternal quality of life
was not reported in any of the trials in the Roberts CPG version 2015 systematic review.

Primary infant outcomes for these Clinical Practice Guidelines:
Fetal, neonatal or Iater death -
<24 hours from first dose of antenatal corticosteroids to birth
e  DPerinatal death - When exposure to antenatal corticosteroids was less than 24 hours from first
dose to birth, perinatal death was significantly reduced compared with no exposure (RR 0.60,
95%CI 0.39 to 0.94; 3 trials, n=293 infants) (Dexiprom 1999, Doran 1980, Liggins 1972) (Table
33).
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Fetal death - There was no difference in fetal death between infants exposed to a single course of
antenatal corticosteroids and no exposure (RR 0.68, 95%CI 0.34 to 1.38; 3 trials, n=293 infants)
(Dexiprom 1999, Doran 1980, Liggins 1972) (Table 33).

Neonatal death - When exposure to antenatal corticosteroids was less than 24 hours from first
dose to birth neonatal death was significantly reduced compared with no exposure (RR 0.53,
95%CI 0.29 to 0.96; 4 trials, n=295 infants) (Dexiprom 1999, Doran 1980, Kari 1994, Liggins)
(Table 33).

<48 hours from first dose of antenatal corticosteroids to birth

Perinatal death - In infants born <48 hours from the first dose of antenatal corticosteroids there
was a significant reduction in perinatal death compared with no exposure (RR 0.59, 95%CI 0.41
to 0.86, 1 trial, n=373 infants) (Liggins 1972)

Fetal death - There was no difference between treatment groups for fetal death in infants born
<48 hours after first dose (RR 0.78, 95%CI 0.40 to 1.51; 1 trial, n=373 infants) (Liggins 1972)
(Table 33).

Neonatal death - In infants born <48 hours from the first dose of antenatal corticosteroids there

was a significant reduction in neonatal death compared to no exposure (RR 0.49, 95%CI 0.30 to
0.81; 1 trial, n=339 infants) (Liggins 1972) (Table 33).

Between one to seven days from first dose of antenatal corticosteroids to birth

Perinatal death - In infants born between one and seven days after the first dose of a single
course of antenatal corticosteroids there was no difference between exposure to antenatal
corticosteroids and no exposure for perinatal death (RR 0.84, 95%CI 0.31 to 2.29; 3 trials, n=
606 infants) (Doran 1980, Garite 1992, Liggins) (Table 33).

Fetal death - In infants born between one and seven days after the first dose of a single course of
antenatal corticosteroids there was no difference between exposure to antenatal corticosteroids
and no exposure for fetal death (RR 1.01, 95%CI 0.58 to 1.76; 3 trials, n= 606 infants) (Doran
1980, Garite 1992, Liggins 1972) (T'able 33)

Neonatal death - In infants born between one and seven days after the first dose of a single
course of antenatal corticosteroids there was no difference between exposure to antenatal
corticosteroids and no exposure for neonatal death (RR 0.80, 95%CI 0.34 to 1.88; 3 trials, n=
563 infants) (Doran 1980, Garite 1992, Liggins 1972) (Table 33).

Seven days or more from first dose of antenatal corticosteroids to birth

Perinatal death - In infants born seven days or more following the first dose of antenatal
corticosteroids, there no difference was seen between exposure to a single course of antenatal
corticosteroids compared with no exposure for perinatal death (RR 1.42, 95%CI 0.91 to 2.23; 3
trials, n= 598 infants) (Doran 1980, Liggins 1972, Schutte 1980) (Table 33).

Fetal death - In infants born seven days or more following the first dose of antenatal
corticosteroids, no difference was seen between exposure to a single course of antenatal
corticosteroids compared with no exposure for fetal death (RR 1.36, 95%CI 0.73 to 2.53; 3 trials,
n=598 infants) (Doran 1980, Liggins 1972, Schutte 1980) (Table 33).

Neonatal death - In infants born seven days or more following the first dose of antenatal
corticosteroids, no difference was seen between exposure to a single course of antenatal
corticosteroids compared with no exposure for or neonatal death (RR 0.67, 95%CI 0.10 to 4.42;
3 trials, n=561 infants) (Doran 1980, Liggins 1972, Schutte 1980) (T'able 33).
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Respiratory distress syndrome
<24 hours from first dose of antenatal corticosteroids to birth
e No difference was seen between infants exposed to a single course of antenatal corticosteroids

and those with no exposure for respiratory distress syndrome in those infants born less than 24
hours from the first dose of antenatal corticosteroids (RR 0.87, 95%CI 0.66 to 1.15; 9 trials,
n=517 infants) (Block 1977, Collaborative Group on Antenatal Steroid Therapy 1981, Dexiprom
1999, Doran 1980, Gamsu 1989, Kari 1994, Liggins 1972, Schutte 1980, Taeusch 1979) (Table
33).

<48 hours from first dose of antenatal corticosteroids to birth
e In infants born <48 hours from the first dose of antenatal corticosteroids there was a significant
reduction in respiratory distress syndrome compared to no exposure (RR 0.83, 95%CI 0.45 to

1.54; 3 trials, n=374 infants) using a random effects model due to significant heterogeneity
(Garite 1992, Liggins 1972, Taeusch 1979) (Table 33).

Between one to seven days from first dose of antenatal corticosteroids to birth
e Ininfants born between one and seven days after the first dose of antenatal corticosteroids there
was a significant reduction in respiratory distress syndrome (RR 0.52, 95%CI 0.33 to 0.83; 9
trials, n=1110 infants) (Block 1977, Collaborative Group on Antenatal Steroid Therapy 1981,
Doran 1980, Gamsu 1989, Garite 1992, Liggins 1972, Schutte 1980, Taeusch 1979, Teramo 1980)
(Table 33). A random effects model was used due to the presence of significant heterogeneity.
The absolute risk reduction was -11% (95%CI -15% to -7%).

Seven days or more from first dose of antenatal corticosteroids to birth
e For infants born seven days or more following the first dose of antenatal corticosteroids, no
difference was seen in respiratory distress syndrome for infants exposed to antenatal
corticosteroids compared with no exposure (RR 0.82, 95%CI 0.53 to 1.28; 8 trials, n=988
infants) (Collaborative Group on Antenatal Steroid Therapy 1981, Doran 1980, Gamsu 1989,
Garite 1992, Liggins 1972, Schutte 1980, Taeusch 1979, Teramo 1980) (Table 33).

Composite of serious infant outcomes - No trials summarised in the Roberts CPG version 2015
systematic review reported on a composite primary outcome measure for the infant.
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Table 33: Effect of timing of antenatal corticosteroids on primary infant outcomes for these Clinical Practice Guidelines*

Outcome Risk ratio (RR) Number of Trials contributing data Number of
(95%Confidence Interval) trials infants
< 24 hours from first dose to birth
Perinatal death RR 0.60 (0.39 to 0.94) 3 Dexiprom 1999; Doran 1980; Liggins 1972 293
Fetal death RR 0.68 (0.34 to 1.38) 3 Dexiprom 1999; Doran 1980; Liggins 1972 293
Neonatal death RR 0.53 (0.29 to 0.96) 4 Dexiprom 1999; Doran 1980; Kari, 1994; Liggins 295
1972
Respiratory distress syndrome RR 0.87 (0.66 to 1.15) 9 Block 1977; Collaborative 1981; Dexiprom 1999; 517
Doran 1980; Gamsu 1989; Kari, 1994; Liggins 1972;
Schutte 1980; Taeusch 1979
Composite of serious infant outcomes NR NR NR NR
<48 hours from first dose to birth
Perinatal death RR 0.59 (0.41 to 0.86) 1 Liggins 1972 373
Fetal death RR 0.78 (0.40 to 1.51) 1 Liggins 1972 373
Neonatal death RR 0.49 (0.30 to 0.81) 1 Liggins 1972 339
Respiratory distress syndrome RR 0.83 (0.45 to 1.54)" 3 Garite 1992; Liggins 1972; Taeusch 1979 374
Composite of serious infant outcomes NR NR NR NR
Between one to seven days from first dose to birth
Perinatal death RR 0.84 (0.31 to 2.29)" 3 Doran 1980; Garite 1992; Liggins 1972 606
Fetal death RR 1.01 (0.58 to 1.76) 3 Doran 1980; Garite 1992; Liggins 1972 606
Neonatal death RR 0.80 (0.34 to 1.88)" 3 Doran 1980; Garite 1992; Liggins 1972 563
Respiratory distress syndrome RR 0.52 (0.33 to 0.83)" 9 Block 1977; Collaborative 1980; Doran 1980; 1110
Gamsu 1989; Garite 1992; Liggins 1972; Schutte
1980; Taeusch 1977; Teramo 1980
Composite of serious infant outcomes NR NR NR NR
Seven days or mote from first dose to birth
Perinatal death RR 1.42 (0.91 to 2.23) 3 Doran 1980; Liggins 1972; Schutte 1980 598
Fetal death RR 1.36 (0.73 to 2.53) 3 Doran 1980; Liggins 1972; Schutte 1980 598
Neonatal death RR 0.67 (0.10 to 4.42)" 3 Doran 1980; Liggins 1972; Schutte 1980 561
Respiratory distress syndrome RR 0.82 (0.53 to 1.28) 8 Collaborative 1980; Doran 1980; Gamsu 1989; 988
Garite 1992; Liggins 1972; Schutte 1980; Taeusch
1977; Teramo 1980
Composite of serious infant outcomes NR NR NR NR

*Source: Roberts CPG version 2015; NR — not reported; ~ random effects model used for these Clinical Practice Guidelines due to significant heterogeneity

Page 107




Other relevant outcomes for these Clinical Practice Guidelines - These Clinical Practice Guidelines
have provided some additional data for birthweight.

There was no difference for birthweight between infants exposed to antenatal corticosteroids and those

with no exposure who were born

e less than 24 hours following the first dose (MD 46.52 grams, 95%CI -94.26 to 187.29; 2 trials,
n=142 infants) reported in two trials (Kari 1994, Liggins 1972) (Appendix E).

e <48 hours (-5.90 grams, 95%CI -131.95 to 120.15; 1 trial, n= 373 infants) or between one and
seven days (MD -105.92 grams, 95%CI -212.52 to 0.68; 1 trial, n=520 infants) following the first
dose of antenatal corticosteroids reported in one trial (Liggins 1972) (Appendix H).

For infants born seven days or more following the first dose of antenatal corticosteroids, one trial
(Liggins 1972) reported that birthweight was significantly reduced (MD -147.01 grams, 95%CI -291.97 to
-2.05; 1 trial, n=4806) in infants exposed to antenatal corticosteroids when compared with no exposure

(p=0.05).

Summary of evidence for the optimal time prior to birth to administer a single course of

antenatal corticosteroids.

There are currently no randomised trials that have compared different exposure times antenatal
corticosteroids were given prior to preterm birth. The data that have been used to inform these Clinical
Practice Guidelines are based on post-randomisation subgroup analysis, where data were available, on the
time interval from first dose of antenatal corticosteroid to birth.

For the mother

There was no increased risk of maternal infection between those who had received antenatal
corticosteroids and those who had no antenatal corticosteroids at any of the time points reported in the
Roberts CPG version 2015 systematic review (< 24 hours before birth, < 48 hours before birth, between
one to seven days before birth, seven days or more before birth).

For the infant

For the infant, the risk of perinatal or neonatal death was significantly reduced even when there had been
exposure to antenatal corticosteroids <24 hours and <48 hours before birth compared with no exposure
to antenatal corticosteroids. For exposure between one and up to seven days and seven days or more
after exposure to antenatal corticosteroids compared with no exposure, no benefit was seen for mortality

outcomes.

The benefits for reduced risk of respiratory distress syndrome are observed where the infant had been
exposed to antenatal corticosteroids for <48 hours and between one and up to seven days before birth
compared with no exposure. There was no reduced risk of respiratory distress syndrome from exposure

to a single course of antenatal corticosteroids after seven days or more.

There was no difference in infant birthweight between those exposed to antenatal corticosteroids and
those with no exposure where the interval between exposure to the first dose and birth was <24 hours,
<48 hours, or between one and up to seven days. Birthweight was significantly reduced in the infants
exposed to antenatal corticosteroids compared with no exposure when the interval from the first dose to
birth was seven days or more (MD -147.01 grams, 95%CI -291.97 to -2.05, 1 trial, n=486 infants). The
latter evidence is based on data from the Liggins (1972) trial only.
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Evidence indicates that:

e for reduction in the risk of death, the optimal time prior to birth to administer a single course of
antenatal corticosteroids is when preterm birth is anticipated within 48 hours.

e for reduction in the risks of respiratory distress syndrome the benefits are observed up to seven
days following exposure to a single course of antenatal corticosteroids.

e there is an increased risk of reduced birthweight when birth is seven days or more after exposure
to a single course of antenatal corticosteroids.

Evidence from an individual patient data meta-analysis may be useful to address the question of the
optimal time prior to preterm birth to administer a single course of antenatal corticosteroids.

See Appendix M7 — Evidence Summaries (Page 335)

What is the optimal time prior to preterm birth to administer a single course of antenatal
corticosteroids?

Use a single course of antenatal corticosteroids in women at risk | A STRONG

of preterm birth when birth is planned or expected within the
next seven days even if birth is likely within 24 hours.

Practice points:

e  Where appropriate, estimate the risk of preterm birth by considering the use of adjunct prediction
tests including fetal fibronectin and assessment of cetvical length.

e The optimal time to administer antenatal corticosteroids is when preterm birth is planned or expected
within the next 48 hours.

Research recommendations:

e [Evidence from randomised trials is required to investigate the optimal timing for antenatal
corticosteroids where preterm birth is planned (e.g. maternal medical indications or fetal
compromise) and women can be randomised to administration of antenatal corticosteroids at
different time intervals prior to birth.

e An individual patient data meta-analysis may provide further information on optimal timing from
administration of first dose to birth.
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What is the optimal time prior to preterm birth to administer a repeat dose(s) of antenatal
corticosteroids?

No randomised controlled trials have compared the use of different timing of repeat antenatal
corticosteroids prior to preterm birth where preterm birth is definitely expected or planned.

Primary maternal outcomes for these Clinical Practice Guidelines:

Maternal infection - None of the randomised controlled trials identified in the Cochrane review Repear
doses of prenatal corticosteroids for women at risk of preterm birth for improving neonatal health ontcomes’ (Crowther
2011) or the Crowther CPG version 2015 systematic review reported post-randomisation subgroup
analysis of optimal timing to administer a repeat course of antenatal corticosteroids prior to preterm birth
and the effect on maternal infection.

Other maternal primaty outcomes for these Clinical Practice Guidelines - No trials in the Crowther
CPG version 2015 systematic review reported on maternal quality of life.

Primary infant outcomes for these Clinical Practice Guidelines:

None of the randomised controlled trials identified in the Crowther CPG version 2015 systematic review
reported post-randomisation subgroup analysis of optimal timing to administer a repeat course of
antenatal corticosteroids prior to preterm birth and the effect on:

o  Fetal neonatal or later death;
e  Respiratory distress syndrome;

e Composite of setious infant outcomes.

See Appendix M8 — Evidence Summary (Page 339)

What is the optimal time prior to preterm birth to administer a repeat dose(s) of antenatal
corticosteroids?

Use repeat antenatal corticosteroids in women at continued risk A STRONG

of preterm birth where the antenatal corticosteroids were given
seven or more days prior, when birth is planned or expected
within the next seven days, even if birth is likely within 24 hours

Practice points:

e  Where appropriate, estimate the risk of preterm birth by considering the use of adjunct prediction
tests including fetal fibronectin and assessment of cervical length.

e If betamethasone is not available use dexamethasone.

Research recommendations:

e An individual patient data meta-analysis may provide further information on optimal timing prior to
preterm birth to administer a repeat course of antenatal corticosteroids.

e Randomised trials should be conducted that compare the use of different timing of administration of
repeat antenatal corticosteroids prior to preterm birth where preterm birth is definitely expected or
planned.
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What is the optimal timing between a first course of antenatal corticosteroids and initiating a
repeat dose(s)?

None of the trials included in the Crowther (2011) systematic review gave repeat antenatal corticosteroids

before seven days following an initial course. No new randomised trials were identified in the updated

literature search for the Crowther CPG version 2015. For these Clinical Practice Guidelines we have

examined the evidence on timing of repeat antenatal corticosteroids after a first course in two subgroups:

e Between seven days and up to 14 days (Aghajafari 2002, Crowther 2006, Guinn 2001, Mazumder
2008, McEvoy 2002, Peltoniemi 2007, Wapner 2006);

e 214 days (Garite 2009, McEvoy 2010, Murphy 2008).

Primary maternal outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk of chorioamnionitis between treatment with a

repeat course of antenatal corticosteroids and no repeat treatment (RR 1.16, 95%CI 0.92 to 1.46; 6 trials,

n=4261 women).

¢ No difference was seen for the risk of chorioamnionitis when treatment with a repeat course of

antenatal corticosteroids was received =7 and up to 14 days or =14 days after the first course
compared with no repeat treatment (Table 34).

e Examining the available data for timing interval from the single course to the first repeat course
separately the subgroup interaction test was not significant (Chi?=0.81, p=0.37, I?=0%)
(Appendix N - Figure 26). This can be interpreted as indicating that neither interval had an
effect of benefit or harm for the risk of chorioamnionitis.

Puerperal sepsis - Overall no difference was seen in the risk of puerperal sepsis between repeat antenatal
corticosteroids and no repeat treatment (RR 1.15, 95%CI 0.83 to 1.60; 5 trials, n=3091 infants).
e No difference was seen for the risk of puerperal sepsis when treatment with a repeat course of
antenatal corticosteroids was received 27 and up to 14 days or =14 days after the first course
compared with no repeat treatment (Table 34).

e Examining the available data for timing interval from the single course to the first repeat course
separately the subgroup interaction test was not significant (Chi? = 0.60, p=0.44, 12=0%)
(Appendix N - Figure 27). This can be interpreted as indicating that neither interval had an
effect of benefit or harm for the risk of puerperal sepsis.

Postnatal pyrexia - Postnatal pyrexia was only reported as an outcome in a single trial (Crowther 2006). The
interval from a single course to the repeat course was between 27 and up to 14 days. No difference was
seen in the risk of postnatal pyrexia requiring treatment between women who had received repeat
antenatal corticosteroids and those with no repeat treatment (Table 34).

Other primary maternal infection ountcomes - No other data for primary maternal infections outcomes (pyrexia
after trial entry, intrapartum pyrexia requiring treatment) for these Clinical Practice Guidelines were
reported in the trials included in the Crowther CPG version 2015 systematic review.

Other maternal primary outcomes for these Clinical Practice Guidelines - No trials in the Crowther
(2011) systematic review reported on maternal quality of life.
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Table 34: Maternal primary outcomes for these Clinical Practice Guidelines following
administration of a repeat course of antenatal corticosteroids from the first course of antenatal
corticosteroids (27 days up to 14 days and 214 days)*

Outcome Risk Ratio RR Number of | Authors Number of
(95% Confidence trials women
Interval)*
=7 and up to 14 days following first course
Chorioamnionitis RR1.23 (0.95 to 1.59) 4 Aghajafari 2002; 1971
Crowther 2006;
Guinn 2001; Wapner
2006
Puerperal sepsis RR 1.02 (0.66 to 1.59) 4 Aghajafari 2002; 1238
Guinn 2001;
Peltoniemi 2007,
Wapner 2006
Postnatal pyrexia* RR 0.87 (0.55 to 1.38) 1 Crowther, 2006 982
214 days following first course
Chorioamnionitis RR 0.94 (0.56 to 1.57) 2 Garite 2009; Murphy | 2290
2007
Puerperal sepsis RR 1.34 (0.80 to 2.22) 1 Murphy 2007 1853

*Source: Crowther (2011); © meta-analyses performed for the purpose of these Clinical practice Guidelines, *requiring treatment
with antibiotics

Primary infant outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or Ilater death - Overall no differences were seen for measures of infant mortality
(perinatal, neonatal, fetal death) between exposure to repeat antenatal corticosteroids and no repeat

exposure.

Perinatal death - No difference was seen for the risk of perinatal death when treatment with a repeat course
of antenatal corticosteroids was received =7 and up to 14 days or =14 days after the first course
compared with no repeat treatment (Table 35).

e Examining the available data for timing interval from the single course to the first repeat course
separately the subgroup interaction tests were not significant for perinatal death (Chi?=0.06,
p=0.81, I>=0%) (Appendix N - Figure 28). This can be interpreted as indicating no differential
effect between the two timing intervals of =7 and up to 14 days or =14 days.

Fetal death - No difference was seen for the risk of fetal death when treatment with a repeat course of
antenatal corticosteroids was received =7 and up to 14 days or =14 days after the first course compared
with no repeat treatment (Table 35).

e Examining the available data for timing interval from the single course to the first repeat course
separately the subgroup interaction tests were not significant for fetal death (Chi?=0.04, p=0.83,
12=0%) (Appendix N - Figure 29). This can be interpreted as indicating no differential effect
between the two timing intervals of =7 and up to 14 days or =14 days.

Neonatal death - No difference was seen for the risk of neonatal death when treatment with a repeat course
of antenatal corticosteroids was received =7 and up to 14 days or =14 days after the first course
compared with no repeat treatment (Table 35).

e Examining the available data for timing interval from the single course to the first repeat course
separately the subgroup interaction test was not significant for neonatal death (Chi?=0.01,
p=0.91, I>=0%) (Appendix N, Figure 30). This can be interpreted as indicating no differential
effect between the two timing intervals of =7 and up to 14 days or =14 days.
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Respiratory distress syndrome - Overall there was a significant reduction in the risk of respiratory
distress syndrome following exposure to repeat antenatal corticosteroids compared with no repeat
exposure (RR 0.83, 95%CI 0.75 to 0.91; 8 trials, n=32006 infants).
e Respiratory distress syndrome was significantly reduced when treatment with a repeat course of
antenatal corticosteroids was received 27 and up to 14 days and =14 days after the first course
compared with no repeat treatment (Table 35).

e  Examining the available data for timing interval from the single course to the first repeat dose(s)
separately the subgroup interaction test was not significant (Chi2=2.28, p=0.13, 1?=56.2%)
(Appendix N - Figure 31). This can be interpreted as indicating that both intervals of =27 days
and up to 14 days and =14 days had a protective effective in reducing the risk of respiratory
distress syndrome.

Composite of serious infant outcomes - Overall a composite of serious infant outcomes was

significantly reduced for infants exposed to repeat antenatal corticosteroids compared with no repeat

exposure (RR 0.84, 95%CI 0.75 to 0.94; 7 trials, n=5094 infants).

e A composite of serious infant outcomes was significantly reduced when the fetus was exposed to

a repeat course of antenatal corticosteroids =7 days and up to 14 days following a single course
of antenatal corticosteroids compared with no exposure to repeat antenatal corticosteroids (RR
0.78, 95%CI 0.66 to 0.91; 5 trials, n=2232 infants). There was no difference in the risk of a
composite of serious infant outcomes when the interval from the first course to the repeat course
of antenatal corticosteroids was =14 days (RR 0.90, 95%CI 0.77 to 1.05; 2 trials, n=2862 infants)
(Table 35).

e Examining the available data for timing interval from the single course to the first repeat course
separately the subgroup interaction test was not significant (Chi?=1.75, p=0.19, 1?=42.8%)
(Appendix N - Figure 32). This can be interpreted as indicating no differential effect between
groups for the risk of a composite of serious infant outcomes.
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Table 35: Infant primary outcomes following administration of a repeat course of antenatal

corticosteroids from the first course of antenatal corticosteroids
(27 days up to 14 days and 214 days)*

Outcome Risk Ratio (RR) Number | Trials contributing data Number
(95% Confidence Interval) of trials of
infants
27 and up to 14 days following first course
Perinatal death RR 0.96 (0.67 to 1.37) 6 Aghajafari, 2002; Crowther, 2000; 2871
Guinn, 2002; Mazumder, 2008;
Peltoniemi, 2007; Wapner, 2006
Fetal death RR 0.71 (0.14 to 3.57) 4 Aghajafari, 2002; Crowther, 2000; 1740
Guinn, 2002; Mazumder, 2008
Neonatal death RR 0.92 (0.61 to 1.38) 5 Aghajafari, 2002; Crowther, 2000; 2045
Guinn, 2002; Mazumder, 2008;
Peltoniemi, 2007
Respiratory distress | RR 0.86 (0.77 to 0.96) 6 Aghajafari, 2002; Crowther, 20006; 2538
syndrome Guinn, 2002; Mazumder, 2008;
Peltoniemi, 2007; Wapner, 2006
Composite serious RR 0.78 (0.66 to 0.91) 5 Aghajafari, 2002; Crowther, 2000; 2232
infant outcome Guinn, 2002; Mazumder, 2008;
Wapner, 2006
=14 days following first course
Perinatal death RR 1.02 (0.69 to 1.51) 3 Garite 2009; McEvoy 2010; Murphy | 2993
2008
Fetal death RR 1.0 (0.06 to 15.86) 2 Garite 2009; McEvoy 2010 689
Neonatal death RR 0.86 (0.28 to 2.66) 2 Garite 2009; McEvoy 2010 668
Respiratory distress | RR 0.72 (0.58 to 0.89) 2 Garite 2009; McEvoy 2010 668
syndrome
Composite serious RR 0.90 (0.77 to 1.05) 2 Garite 2009; Murphy 2008 2862
infant outcome

*Source: Crowther (2011)

Other relevant outcomes for these Clinical Practice Guidelines - These Clinical Practice Guidelines

have provided some additional data for birthweight.

Overall birthweight was significantly reduced following exposure to repeat antenatal corticosteroids
compared with no repeat exposure (MD -75.79 grams, 95%CI -117.63 to -33.96; 9 trials, n=56206 infants).
There was no difference in birthweight z score between exposure to repeat antenatal corticosteroids and
no repeat exposure (MD -0.11 grams, 95%CI 0.23 to 0.00; 2 trials, n=1256 infants).

e  When examining the available data separately for the intervals between the first course of

antenatal corticosteroids and the repeat course of =7 and up to 14 days and =14 days the

subgroup interaction test was not significant (Chi?=0.02, p=0.88, 1>=0%) (Appendix N - Figure

33). This can be interpreted as indicating no difference for birthweight between the timing

intervals (27 and up to 14 days and =14 days). Infants in both timing intervals (=7 and up to 14

days and =14 days) were found to have a reduced birthweight.

e  Similarly there was no difference in the subgroup interaction test for birthweight z score the first

course of antenatal corticosteroids and the repeat course of 27 and up to 14 days and =14 days

(Chi?=0.49, p=0.48, I?=0%) (Appendix N - Figure 34). This can be interpreted as indicating that
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there were no differences in birthweight z score between the timing intervals (=7 and up to 14
days and =14 days).

Primary outcomes of the infant in early childhood (up to 2 years corrected age) for these

Clinical Practice Guidelines:

Neurosensory disability -

For neurosensory disability, reported in one trial (Crowther 2007), there was no difference
between in utero exposure to repeat antenatal corticosteroids and no repeat exposure when the
interval between the single course of antenatal corticosteroids and the first repeat course was =7
days and up to 14 days (RR 0.98, 95%CI 0.84 to 1.13; 1 trial, n=1060 children).

No difference was seen between infants exposed 7 utero to repeat doses of antenatal
corticosteroid and those with no repeat exposure for a composite of serious childhood outcomes
including risk of death or severe disability (neuromotor, neurosensory or neurocognitive) where
the interval between the single course of antenatal corticosteroids and the repeat course was =14
days (RR 1.01, 95%CI 0.81 to 1.25, 1 trial, n=1104 children) (Asztalos 2010).

Survival free of neurosensory disability -

No difference was seen in survival free of neurosensory disability in early childhood between 7
utero exposure to repeat antenatal corticosteroids and no repeat exposure when the interval
between the single and repeat courses was =7 days and up to 14 days (RR 1.03, 95%CI 0.98 to
1.04; 2 trials, n=1317 children) (Crowther 2006, Peltoniemi 2007).

No data were reported for survival free of neurosensory disability where the interval between
single and repeat antenatal corticosteroids was =14 days.

Survival free of metabolic disease - No data were reported for survival free of metabolic disease where

the interval between single and repeat antenatal corticosteroids was 27 days and up to 14 days or 214

days.

Primary outcomes of the infant in later childhood (5 to 8 years) for the Clinical Practice

Guidelines:

The evidence for the outcomes in later childhood (5 to 8 years) is from the Crowther CPG version 2015

systematic review.

Neurosensory disability -

Where the interval between single and repeat antenatal corticosteroids was 27 days and up to 14
days no differences in neurosensory disability were reported (Crowther 2011b).

Where the interval between single and repeat antenatal corticosteroids was =14 days there were
no differences for a composite outcome including risk of death or severe disability (neuromotor,
neurosensory or neurocognitive) between children exposed to multiple or single courses of
antenatal corticosteroids (OR 1.02; 95%CI 0.81 to 1.29, n=1,719) (Asztalos 2013).
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Survival free of neurosensory disability -

e The overall rate of survival free of neurosensory disability was 78% and was similar in both
children who had been exposed to repeat antenatal corticosteroids (78.2%) and those not
exposed (77.5%) where the interval between single and repeat antenatal corticosteroids was =7
days and up to 14 days (Crowther 2011b).

e No data were reported for survival free of neurosensory disability where the interval between

single and repeat antenatal corticosteroids was =14 days.

Survival free of metabolic disease - No data were reported for survival free of metabolic disease where

the interval between single and repeat antenatal corticosteroids was either 27 days and up to 14 days or
=14 days.

Summary of evidence for the optimal time prior to birth to administer a repeat course of
antenatal corticosteroids following a single course of antenatal corticosteroids

For the mother

There was no increased risk of maternal infection outcomes (chorioamnionitis, puerperal sepsis) between
women treated with repeat antenatal corticosteroids and those with no repeat treatment when the interval
between the dose(s) was =7 days and up to 14 days or when the interval was =14 days.

For the infant

There was no difference in the risk of infant mortality (perinatal, fetal, neonatal death) between infants
exposed to repeat antenatal corticosteroids and those with no repeat exposure when the interval between
the single and the repeat course was =7 days and up to 14 days or when the interval was =14 days.

Respiratory distress syndrome was significantly reduced following exposure to repeat antenatal
corticosteroids compared with no repeat exposure when the interval between the single and the repeat
dose(s) was 27 days and up to 14 days and when the interval was =14 days.

Overall a composite of serious infant outcomes was significantly reduced following exposure to repeat
antenatal corticosteroids compared with no repeat exposure. The subgroup interaction test comparing =7
days and up to 14 days and =14 days was not significant. This can be interpreted as indicating that there
was no differential effect between the timing intervals (=7 days and up to 14 days and =14 days) for this

outcome.

Overall there was a statistical difference in the risk of reduced birthweight when the interval between a
single course of antenatal corticosteroids and the first repeat dose(s) was =7 days and up to 14 days, and
when the interval between dose(s) was =14 days.

Overall there was no difference in the birthweight z score when the interval between a single course of
antenatal corticosteroids and the first repeat dose(s) was =7 days and up to 14 days, and when the interval
between dose(s) was 214 days.

At eatly childhood follow-up there were no differences in neurosensory disability and survival free of
neurosensory disability, where reported, between those who had been exposed to antenatal
corticosteroids =7 days and up to 14 days or 214 days of the single course and those with no repeat
exposure.

An interval between the single course and repeat antenatal corticosteroids of 27 days and up to 14 days
has been the most commonly reported in randomised trials and is associated with reduced risk of
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respiratory distress syndrome and reduced risk of a composite of serious infant outcomes in infants
exposed to repeat antenatal corticosteroids compared with no repeat exposure.

See Appendix M9 — Evidence Summary (Page 342).

What is the optimal timing between a first course of antenatal corticosteroids and initiating a
repeat dose(s)?

EITHER
Use a single repeat dose of repeat antenatal corticosteroids if
preterm has not occurred seven or more days and less than

fourteen days following a single course and preterm birth is still
expected within the next seven days. A STRONG
If the woman has not given birth after a repeat dose(s) and is still
considered to be at risk of preterm birth within the next seven
days, a further repeat dose of 12 mg betamethasone can be
administered.

OR

Use a single repeat course of repeat antenatal corticosteroids if
preterm birth has not occurred seven or more days and less than | A STRONG
fourteen days following a single course and preterm birth is still
expected within the next seven days. Do not give further repeat
courses.

Practice Points:

e Use up to a maximum of three single repeat doses.
e  If using a single repeat dose, use of a further repeat dose, up to a maximum of three single repeat
doses, should be re-evaluated after seven or more days and less than 14 days from administration of
a previous repeat course. The clinical decision to use a repeat dose should be based on an assessment
of ongoing risk for preterm birth.
e  Where appropriate, estimate the risk of preterm birth by considering the use of adjunct prediction
tests including fetal fibronectin and assessment of cervical length.
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Chapter 12: Gestational age for administration of antenatal

corticosteroids

At what gestational ages is a single course of antenatal corticosteroids effective?

Table 36 shows the varied gestational ages for study entry criteria of the trials included in the Roberts
CPG version 2015 systematic review.

Table 36: Gestational age range entry criteria for randomised trials of a single course of antenatal
corticosteroids included in the Roberts CPG version 2015 systematic review

Author Year Gestational age reported by trials (weeks*d2ys)
Minimum Maximum
(weeks tdays) (weeks *days)

Amorim 1999 28*0 34+6
Balci 2010 34+0 3670
Block 1976 No lower gestational age limit reported 3610
Catlan 1991 240 34+6
Cararach 1994 2840 30*¢
Collaborative 1981 260 37+0
Dexiprom 1999 2840 34+6
Doran 1980 24+0 34+6
Fekih 2002 260 346
Gamsu 1989 No lower gestational age limit reported 34+6
Garite 1992 240 2178
Goodner 1979 No lower gestational age limit reported 33*6
Kari 1994 24+0 31+6
Lewis 1996 24+0 34+6
Liggins 1972 240 3676
Lopez 1989 27 3570
Morales 1989 26" 34+6
Nelson 1985 280 34+6
Parsons 1988 25 32%6
Porto 2011 34+0 3670
Qublan 2001 27 34+6
Schutte 1980 26" 32%6
Shanks 2010 34+0 3670
Silver 1996 24+0 29+0
Taeusch 1979 No lower gestational age limit reported 33+6
Teramo 1980 28*0 3570

For the purpose of these Clinical Practice Guidelines we categorised gestational age entry criteria into the
following groups:

e <34 weeks’ and 6 days

e >34 weeks’ and O days

Given the inclusion gestational ages of the individual trials, we were unable to perform subgroup interaction tests as the
categories were 1ot mutnally exclusive.

Six trials reported the primary outcomes of these Clinical Practice Guidelines by gestational age at birth
rather than gestational age at trial entry and have been excluded from this analysis (Block 1977,
Collaborative Group on Antenatal Steroid Therapy 1981, Gamsu 1989, Liggins 1972, Schutte 1980,
Taeusch 1979).
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Four trials were excluded from this analysis as their gestational age ranges did not fit the dichotomous
categories defined for these Clinical Practice Guidelines (Block 1977, Collaborative Group on Antenatal
Steroid Therapy 1981, Liggins 1972, Lopez 1989).

No relevant data for these Clinical Practice Guidelines were reported by the Shanks (2010) trial.

Primary maternal outcomes for these Clinical Practice Guidelines:
Maternal infection -

Gestational age <34 weeks’ and 6 days
Chorisamnionitis — Overall no difference was seen in the risk for chorioamnionitis between women who
had been treated with a single course of antenatal corticosteroids and those with no corticosteroid
treatment (RR 0.90, 95%CI 0.69 to 1.17; 13 trials, n=2525 women).
¢ No difference was seen in the risk of chorioamnionitis between women treated with a single
course of antenatal corticosteroids compared with no antenatal corticosteroids when the
gestation at trial entry was <34 weeks’ and 6 days (RR 1.13, 95%CI 0.81 to 1.56; 10 trials,
n=1248 women).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with a single course of antenatal corticosteroids and those with no corticosteroid treatment
(RR 1.35, 95%CI 0.93 to 1.95; 8 trials, n=1003 women).

e No difference was seen in the risk of puerperal sepsis between women treated with a single
course of antenatal corticosteroids compared with no antenatal corticosteroids when the
gestation at trial entry was <34 weeks’ and 6 days (RR 1.26, 95%CI 0.66 to 2.39; 6 trials, n=784
women) using a random effects model.

Pyrexia after trial entry - Overall no difference was seen in the risk for pyrexia after trial entry between
women who had been treated with a single course of antenatal corticosteroids and those with no
corticosteroid treatment (RR 1.11, 95%CI 0.74 to 1.67; 4 trials, n=481 women).
e No difference was seen in the risk for pyrexia after trial entry between women treated with a
single course of antenatal corticosteroids compared with no antenatal corticosteroids when the
gestation at trial entry was =34 weeks’ and 6 days (RR 0.60, 95%CI 0.33 to 1.31; 2 trials, n=262

women).

Intrapartum pyrexia - Overall no difference was seen in the risk for intrapartum pyrexia between women
who had been treated with a single course of antenatal corticosteroids and those with no corticosteroid
treatment (RR 0.60, 95%CI 0.15 to 2.49; 2 trials, n=319 women).
e No difference was seen in the risk of intrapartum pyrexia between women treated with a single
course of antenatal corticosteroids compared with no antenatal corticosteroids when the
gestation at trial entry was <34 weeks’ and 6 days (RR 1.96, 95%CI 0.18 to 21.34, 1 trial, n=218).

Postnatal pyrexia - Overall no difference was seen in the risk for postnatal pyrexia between women who
had been treated with a single course of antenatal corticosteroids and those with no corticosteroid
treatment) (RR 0.92, 95%CI 0.64 to 1.33; 5 trials, n=1323 women).

e No difference was seen in the risk for postnatal pyrexia requiring treatment between women
treated with a single course of antenatal corticosteroids compared with no antenatal
corticosteroids when the gestation at trial entry was <34 weeks’ and 6 days (RR 0.81, 95%CI 0.45
to 1.47, 3 trials, n=540 women).
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Gestational age 234 weeks’ and 0 days
No trials that recruited and randomised women with a gestation at trial entry =34 weeks’ and 0 days

reported on maternal infection outcomes (chorioamnionitis, puerperal sepsis, pyrexia after trial entry,

intrapartum pyrexia or postnatal pyrexia requiring treatment with antibiotics).

Other maternal primaty outcomes for these Clinical Practice Guidelines - No trials in the Roberts

CPG version 2015 systematic review reported on maternal quality of life.

Primary infant outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or Iater death -

Perinatal death - Overall there was a significant reduction in the risk for perinatal death for infants who had

been exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.77, 95%CI
0.67 to 0.89; 13 trials, n=30627 infants).

Gestational age <34 weeks’ and 6 days - There was a significant reduction in the risk of perinatal
death for infants exposed to a single course of antenatal corticosteroids compared with no
exposure when gestational age at trial entry was =34 weeks’ and 6 days (RR 0.57, 95%CI 0.45 to
0.73; 7 trials, n=1020 infants).

Gestational age 234weeks’ and O days - No trials that recruited and randomised women with a
gestation at trial entry =34 weeks” and 0 days reported on perinatal death

Fetal death - Overall no difference was seen in the risk for fetal death between infants who had been
exposed to antenatal corticosteroids and those with no exposure (RR 0.98, 95%CI 0.73 to 1.30; 13 trials,
n=3627 infants).

Gestational age <34 weeks’ and 6 days - No difference was seen in the risk for fetal death between
infants exposed to a single course of antenatal corticosteroids compared with no exposure when
gestational age at trial entry was <34 weeks’ and 6 days (RR 1.02, 95%CI 0.54 to 1.94; 7 trials,
n=1020 infants).

Gestational age =34weeks’ and 0 days - No trials that recruited and randomised women with a
gestation at trial entry =34 weeks’ and 0 days reported on fetal death

Neonatal deathy - Overall there was a significant reduction in the risk for neonatal death for infants who had
been exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.68, 95%CI
0.58 to 0.80; 21 trials, n=4408 infants).

Gestational age <34 weeks’ and 6 days - There was a significant reduction in the risk for neonatal
death for infants exposed to a single course of antenatal corticosteroids compared with no
exposure when gestational age at trial entry was <34 weeks’ and 6 days (RR 0.53, 95%CI 0.42 to
0.68; 13 trials, n=1583 infants).

Gestational age =34 weeks’ and 0 days - No difference was seen in the risk for neonatal death
between infants exposed to a single course of antenatal corticosteroids and those with no
exposure when gestational age at trial entry was 234 weeks’ and 0 days (RR 0.19, 95%CI 0.01 to
3.98; 1 trial, n=320 infants). The event rates in this single trial (Porto 2011) are very low with only
2 deaths reported in the non-exposed group and no deaths in the antenatal corticosteroid group.

There is also evidence of imprecision with wide confidence intervals.
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Respiratory distress syndrome -

Overall there was a significant reduction in the risk of respiratory distress syndrome for infants exposed
to a single course of antenatal corticosteroids compared with those with no exposure (RR 0.65, 95%CI
0.58 to 0.73; 25 trials, n=4590 infants).

o Gestational age <34 weeks’ and 6 days - There was a significant reduction in the risk of respiratory
distress syndrome for infants exposed to a single course of antenatal corticosteroids compared
with no exposure when gestational age at trial entry was <34 weeks’ and 6 days (RR 0.69, 95%CI
0.55 to 0.87; 16 trials, n=1632 infants) using a random effects model.

o Gestational age =34 weeks’ and 0 days - No difference was seen in the risk for respiratory distress
syndrome between infants who were exposed to a single course of antenatal corticosteroids and
those with no exposure when the gestational age at trial entry was 234 weeks’ and 0 days (RR
0.56, 95%CI 0.08 to 3.93; 2 trials, n=420 infants). Event rates are also low, as would be expected
at greater gestation, with 4/213 (1.9%) of infants exposed to antenatal corticosteroids and 9/207
(4.3%) of those not exposed having respiratory distress syndrome.

Composite of serious infant outcomes - No data were reported for a composite of serious infant
outcomes in trials included in the Roberts CPG version 2015 systematic review for the use of a single

course of antenatal corticosteroids.

Other relevant outcomes for these Clinical Practice Guidelines - These Clinical Practice Guidelines
have provided some additional data for birthweight.

Overall no difference was seen in mean birthweight between infants exposed to a single course of
antenatal corticosteroids and those with no exposure (MD -6.93 grams, 95%CI -39.41 to 25.55; 13 trials,
n=3961 infants).

o Gestational age =34 weeks’ and 6 days - No difference was seen in birthweight between infants who
had been exposed to a single course of antenatal corticosteroids and those with no exposure
when the gestational age at trial entry was =34 weeks’ and 6 days (MD -13.08 grams, 95%CI -
67.87 to 41.71; 8 trials, n=989 infants)

o Gestational age >34 weeks’ and 0 days - No difference was seen in birthweight between infants who
had been exposed to a single course of antenatal corticosteroids and those with no exposure
when the gestational age at trial entry was =34 weeks” and 0 days (MD 4.98 grams, 95%CI -42.42
to 52.38; 2 trials, n=373 infants).

Infant as a child primary outcomes for these Clinical Practice Guidelines:
There were no data for infant as a child primary outcomes for these Clinical Practice Guidelines in trials
that reported gestational age at trial entry.

Infant as an adult primary outcomes for these Clinical Practice Guidelines:
There were no data for infant as an adult primary outcomes for these Clinical Practice Guidelines in trials

that reported gestational age at trial entry.

Ongoing trials

One multicentre USA randomised controlled trial investigating the effect of antenatal corticosteroids at
34 to 36 weeks was due to complete July 2013 (Antenatal Late preterm Steroids: A Randomized Placebo-
Controlled Trial [ALPS]) (ClinicalTtials.gov.identifier: NCT01222247. The trial included women with a
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singleton pregnancy randomised between 34 weeks’ and 0 days and 36 weeks’ and 5 days gestation to
receive either betamethasone 2 x 6 mg (3 mg betamethasone sodium phosphate, 3mg betamethasone
acetate) 24 hours apart compared with placebo. Women are eligible for inclusion in the trial if there is a
high probability of delivery in the late preterm period (membrane rupture, preterm labour with intact
membranes, planned delivery by induction or caesatean section in no less than 24 hours and no more
than 7 days). The primary outcome is a composite including need for respiratory support: Continuous
positive airway pressure or humidified high-flow nasal cannula for greater than or equal to 2 hours or
more in the first 72 hours, or fraction of inspired oxygen greater than or equal to 0.30 for 4 hours or
more in the first 72 hours, or mechanical ventilation in the first 72 hours, or extracorporeal membrane
oxygenation; stillbirth, or neonatal death less than 72 hours of age.

Summary of evidence for the timing of administration of a single course of antenatal
corticosteroids

For the mother

The risk of maternal infection (chorioamnionitis, puerperal sepsis, pyrexia after trial entry, intrapartum
pyrexia and postnatal pyrexia requiring treatment with antibiotics) following treatment with a single
course of antenatal corticosteroids was not increased compared with no antenatal corticosteroids when
gestation at trial entry was <34 weeks’ and 6 days weeks. No trials included in the Roberts CPG version

2015 systematic review reported data for maternal infection when gestation at trial entry was =34 weeks’
and 0 days.

For the infant

When gestational age at trial entry was <34 weeks’ and 6 days, perinatal, neonatal death and respiratory
distress syndrome were significantly reduced following exposure to a single course of antenatal
corticosteroids compared with no antenatal corticosteroids. No differences were seen for fetal death or
birthweight.

When gestational age at trial entry was =34 weeks’ and 0 days, no differences were seen in the risks for
neonatal death, respiratory distress syndrome or birthweight. Evidence was based on one or two trials
with low event rates and evidence of statistical imprecision with wide confidence intervals. No data were
reported for perinatal or fetal death when gestational age at trial entry was =34 weeks’ and 0 days.

There are no data on the use of antenatal corticosteroids <24 weeks’ gestation.

The evidence indicates that between 24 and 34 weeks’ gestational age there are benefits associated with
the use of antenatal corticosteroids compared with no antenatal corticosteroids that include reduced
infant mortality and respiratory distress syndrome with no increased risk of maternal infection. Previous
recommendations in these Clinical Practice Guidelines have been to use a single course of antenatal
corticosteroids when preterm birth is expected in the next seven days. Based on this a single course of
antenatal corticosteroids should be used at <34 weeks’ gestation.

There is currently insufficient evidence to make a recommendation on the use of a single course of
antenatal corticosteroids at gestational ages >34 weeks” and 6 days. Evidence is based on trials with low

event rates and imprecision for neonatal death and respiratory distress outcomes.

Individual patient data meta-analysis would provide further details for which gestational ages antenatal
corticosteroids are most effective.
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See Appendix M10 - Evidence Summary (Page 348)

| At what gestational ages is a single course of antenatal corticosteroids effective?

Practice Points:

e Use a single course of antenatal corticosteroids in women of 34 weeks’ and 6 days or less gestation if
birth is expected within the next seven days.

e If considering use of antenatal corticosteroids prior to 24 weeks’ gestation, there should be careful
consideration of benefit and risks with parental consultation.

Research recommendations:

Randomised trials are needed to:

e investigate the neonatal benefits of antenatal corticosteroids administered to women at less than
24 weeks’ gestation.

e investigate if smaller doses are needed at lower gestational ages.

e investigate the neonatal benefits of antenatal corticosteroids administered late preterm (34 weeks’
and 6 days to <37 weeks’ gestation).
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| At what gestational ages is a repeat dose(s) of antenatal corticosteroids effective?

For the purpose of these Clinical Practice Guidelines gestational age at trial entry was categorised into the
following subgroups for analysis:

<31 weeks’ and 6 days;

<32 weeks’ and 6 days;

<33 weeks’ and 6 days.

The gestational age range used as eligibility criteria for trials of repeat antenatal corticosteroids included in
the Crowther (2011) systematic review varied (Table 37).

Table 37: Gestational age range for inclusion in randomised controlled trials of repeat antenatal
corticosteroids included the Crowther (2011) systematic review*

Gestational age range for inclusion in trial (weeks*d2ys)
Author Year Minimum Maximum
(weeks *days) (weeks *days)
Aghajafari 2002 24+0 30%6
Crowther 2006 No lower gestational age limit reported 31%6
Garite 2009 25%0 32%6
Guinn 2002 2440 32+6
Mazumder 2008 25+ 32%6
McEvoy 2002 25%0 33%6
McEvoy 2010 2610 33%6
Murphy 2008 25%0 32%6
Peltoniemi 2007 No lower gestational age limit reported 33+6
Wapner 2007 23%0 31%6

*Source: Crowther (2011)

Primary maternal outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat corticosteroid treatment (RR
0.90, 95%CI 0.69 to 1.17; 13 trials, n=2525 women).

o <3Tweeks’ and 6 days - No difference was seen in the risk for chorioamnionitis between women
who were treated with repeat antenatal corticosteroids and those with no repeat treatment when
the gestational age at trial entry was =31 weeks’ and 6 days (RR 1.11, 95%CI 0.76 to 1.62; 3 trials,
n=1486 women).

o <32 weeks’ and 6 days - No difference was seen in the risk for chorioamnionitis between women
who were treated with repeat antenatal corticosteroids and those with no repeat treatment when
the gestational age at trial entry was <32 weeks’ and 6 days (RR 1.19, 95%CI 0.89 to 1.59; 3 trials,
n=2775 women).

o =33 weeks’ and 6 days - No data were reported when the gestational age at trial entry was <33
weeks’ and 6 days (Table 38).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat corticosteroid treatment (RR
1.35, 95%CI 0.93 to 1.95; 8 trials, n=1003 women).
o <3Tweeks’ and 6 days - No difference was seen in the risk for puerperal sepsis between women
who were treated with repeat antenatal corticosteroids and those with no repeat treatment when
the gestational age at trial entry was =31 weeks’ and 6 days (RR 0.58, 95%CI 0.21 to 1.57; 2 trials,

n=504 women).
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o =32 weeks’ and 6 days - No difference was seen in the risk for puerperal sepsis between women
who were treated with repeat antenatal corticosteroids and those with no repeat treatment when
the gestational age at trial entry was =32 weeks’ and 6 days (RR 1.17, 95%CI 0.77 to 1.77; 2 trials,
n=2338 women).

o <33 weeks’ and 6 days - No difference was seen in the risk for puerperal sepsis between women
who were treated with repeat antenatal corticosteroids and those with no repeat treatment when
the gestational age at trial entry was =33 weeks’ and 6 days (RR 1.57, 95%CI 0.80 to 3.10; 1 trial,
n=249 women) (Table 38).

Postnatal pyrexia requiring treatment - Overall no difference was seen in the risk for postnatal pyrexia between
women who had been treated with repeat antenatal corticosteroids and those with no repeat
corticosteroid treatment (RR 0.92, 95%CI 0.64 to 1.33; 5 trials, n=1323 women).
¢ One trial (Crowther 2000) that randomised women at =31 weeks’ and 6 days gestation found no
difference in postnatal pyrexia requiring treatment between women who had received repeat
antenatal corticosteroids and those with no repeat treatment (RR 0.87, 95%CI 0.55 to 1.38; 1

trial, n=972 women).

Other maternal infection outcomes - There were no data for other maternal infection outcomes including
pyrexia after trial entry or intrapartum pyrexia requiring treatment.

Table 38: Maternal primary outcomes for these Clinical Practice Guidelines by gestational age at
trial entry: repeat antenatal corticosteroids$*

Outcome Risk Ratio (RR) Trials contributing data Number of
Gestational age at trial (95% Confidence women
entry (weeks *days) Interval)
Chorioamnionitis
<316 1.11 (0.76 to 1.62), 3 trials | Aghajafari 2002; Crowther 2006; 1486
Wapner 2007
<326 1.19 (0.89 to 1.59), 3 trials | Garite 2009; Guinn 2001; Murphy 2775
2008
<336 Not reported Not reported Not reported
Puerperal sepsis
<316 0.58 (0.21 to 1.57), 2 trials | Aghajafari 2002; Wapner 2007 504
<326 1.17 (0.77 to 1.77), 2 trials | Garite 2009; Murphy 2008 2338
<33+6 1.57 (0.80 to 3.10), 1 trial Peltoniemi 2007 249

$Source: Crowther (2011); *Meta-analysis conducted for these Clinical Practice Guidelines.

Other maternal primary outcomes for these Clinical Practice Guidelines - No trials in the Crowther
CPG version 2015 systematic review reported on maternal quality of life.

Primary infant outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or Iater death -

Perinatal death - Overall there was no difference in the risk of perinatal death for infants exposed to repeat
antenatal corticosteroids compared with infants with no exposure (RR 0.94, 95%CI 0.71 to 1.23; 9 trials,
n=5554 infants).

o =3Tweeks’ and 6 days - No difference was seen in the risk for perinatal death between infants who
were exposed to repeat antenatal corticosteroids and those with no repeat exposure when the
gestational age at trial entry was <31 weeks’ and 6 days (RR 0.87, 95%CI 0.54 to 1.39; 3 trials,
n=1657 infants).
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e =32 weeks’ and 6 days - No difference was seen in the risk for perinatal death between infants who
were exposed to repeat antenatal corticosteroids and those with no repeat exposure when the
gestational age at trial entry was <32 weeks’ and 6 days (RR 0.87, 95%CI 0.62 to 1.24; 4 trials,
n=3459 infants).

o =33 weeks’ and 6 days - No difference was seen in the risk for perinatal death between infants who
were exposed to repeat antenatal corticosteroids and those with no repeat exposure when the
gestational age at trial entry was <33 wecks’ and 6 days (RR 2.83, 95%CI 0.84 to 9.49; 2 trials,
n=438 infants) (Table 39).

Fetal death - Overall no difference was seen in the risk for fetal death between exposure to repeat antenatal
corticosteroids and no repeat exposure (RR 0.82, 95%CI 0.24 to 2.84; 7 trials, n=2755 infants).

o <3Tweeks’ and 6 days - No difference was seen in the risk for fetal death between infants who were
exposed to repeat antenatal corticosteroids and those with no repeat exposure when the
gestational age at trial entry was <31weeks’ and 6 days (RR 1.02, 95%CI 0.06 to 16.23; 2 trials,
n=1162 infants).

® <32 weeks’ and 6 days - No difference was seen in the risk for fetal death between infants who
were exposed to repeat antenatal corticosteroids and those with no repeat exposure when the
gestational age at trial entry was <32 weeks’ and 6 days (RR 0.70, 95%CI 0.14 to 3.55; 3 trials,
n=1115 infants).

® <33 weeks’ and 6 days - No difference was seen in the risk for fetal death between infants who
were exposed to repeat antenatal corticosteroids and those with no repeat exposure when the
gestational age at trial entry was <33 weeks’ and 6 days (RR 1.05, 95%CI 0.07 to 16.65; 2 trials,
n=438 infants) (Table 39).

Data are limited by statistical imprecision with wide confidence intervals for each of the gestational

categories examined and caution should be taken when interpreting the analysis.

Neonatal death - Overall no difference was seen in the risk of neonatal death between exposure to repeat
antenatal corticosteroids and no repeat exposure (RR 0.91, 95%CI 0.62 to 1.34; n= 2713 infants).

o <3Tweeks’ and 6 days - No difference was seen in the risk for neonatal death between women who
were treated with repeat antenatal corticosteroids and those with no repeat treatment when the
gestational age at trial entry was =31weeks’ and 6 days (RR 0.94, 95%CI 0.56 to 1.59, 2 trials,
n=1160 infants).

o <32 weeks’ and 6 days - No difference was seen in the risk for neonatal death between women who
were treated with repeat antenatal corticosteroids and those with no repeat treatment when the
gestational age at trial entry was =32 weeks’ and 6 days (RR 0.56, 95%CI 0.28 to 1.12, 3 trials,
n=1155 infants).

® <33 weeks’ and 6 days - No difference was seen in the risk for neonatal death between women who
were treated with repeat antenatal corticosteroids and those with no repeat treatment when the
gestational age at trial entry was <33 weeks’ and 6 days (RR 2.83, 95%CI 0.84 to 9.49, 2 trials,
n=438 infants) (Table 39).

Respiratory distress syndrome - Overall respiratory distress syndrome was significantly reduced
following exposure to repeat antenatal corticosteroids compared with no repeat exposure (RR 0.83,
95%CI 0.75 to 0.91; 8 trials, n=32006 infants).
o <3Tweeks’ and 6 days - Respiratory distress syndrome was significantly reduced for infants who
had been exposed to repeat antenatal corticosteroids compared with those with no repeat
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exposure when the gestational age at trial entry was 31weeks’ and 6 days (RR 0.78, 95%CI 0.68 to
0.91; 3 trials , n=1655 infants).

o <32 weeks’ and 6 days - Respiratory distress syndrome was significantly reduced for infants who

were exposed to repeat antenatal corticosteroids compared those with no repeat exposure when
the gestational age at trial entry was =32 weeks’ and 6 days (RR 0.81, 95%CI 0.68 to 0.96; 3 trials,
n=1113 infants).

o <33 weeks’ and 6 days - No difference was seen in the risk for respiratory distress syndrome

between infants who were exposed to repeat antenatal corticosteroids and those with no repeat
exposure when the gestational age at trial entry was =33 weeks’ and 6 days (RR 0.98, 95%CI 0.80
to 1.20; 2 trials, n=438 infants) (T'able 39). The lack of effect is probably due to the small
number of babies and lower risk of respiratory distress syndrome with increasing gestational age.

Table 39: Infant primary outcomes for these Clinical Practice Guidelines by gestational age at

trial entry$*

Gestational age at Risk Ratio (RR) Trials contributing data Number of

trial entry (95% Confidence Interval) infants

(weekst days)

Perinatal death

< 31+6 0.87 (0.54 to 1.39), 3 trials Aghajafari 2002; Crowther 2006; 1657
Wapner 2007

< 32%6 0.87 (0.62 to 1.24), 4 trials Garite 2009; Guinn 2001; Mazumder | 3459
2008; Murphy 2008

< 33%6 2.83 (0.84 to 9.49), 2 trials McEvoy 2010; Peltoniemi 2007 438

Fetal death

< 31%6 1.02 (0.06 to 16.23); 2 trials Aghajafari 2002; Crowther 2006 1162

< 32%6 0.70 (0.14 to 3.55); 3 trials Garite 2009; Guinn 2001; Mazumder | 1155
2008

< 33+6 1.05 (0.07 to 16.65); 2 trials McEvoy 2010; Peltoniemi 2007 438

Neonatal death

< 31%6 0.94 (0.56 to 1.59), 2 trials Aghajafari 2002; Crowther 2006 1160

< 32+6 0.56 (0.28 to 1.12), 3 trials Garite 2009; Guinn 2001; Mazumder | 1115
2008

< 33%6 2.83 (0.84 to 9.49), 2 trials McEvoy 2010; Peltoniemi 2007 438

Respiratory distress syndrome

< 31+6 0.78 (0.68 to 0.91); 3 trials Aghajafari 2002; Crowther 2000; 1655
Wapner 2007

< 32%6 0.81 (0.68 to 0.96); 3 trials Garite 2009; Guinn 2001; Mazumder | 1113
2008

< 33%6 0.98 (0.80 to 1.20); 2 trials McEvoy 2010; Peltoniemi 2007 438

Composite serious infant outcome

< 31+6 0.78 (0.64 to 0.95); 3 trials Aghajafari 2002; Crowther 2006; 1655
Wapner 2007

< 32%6 0.83 (0.67 to 1.03)** Garite 2009; Guinn 2001; Mazumder | 3439

4 trials 2008; Murphy 2008
< 33%6 Not reported Not reported Not reported

$Source: Crowther (2011); *Meta-analysis conducted for these Clinical Practice Guidelines, ** random effects model used for

these Clinical Practice Guidelines due to heterogeneity

Composite of serious infant outcomes - Overall there was a significant reduction in the relative risk for

a composite of serious infant outcomes following exposure to repeat antenatal corticosteroids compared
with no repeat exposure (RR 0.84, 95%CI 0.75 to 0.94; 7 trials, n= 5094 infants) using a random effects

model.
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o =37 weeks’ and 6 days - A composite of serious infant outcomes was significantly reduced for
infants who had been exposed to repeat antenatal corticosteroids compared with those with no
repeat exposure when the gestational age at trial entry was <31 weeks’ and 6 days (RR 0.78,
95%CI 0.64 to 0.95; 3 trials, n=1655 infants).

o <32 weeks’ and 6 days - No difference was seen in the risk for a composite of serious infant
outcomes between infants who were exposed to repeat antenatal corticosteroids compared with
those with no repeat exposure when the gestational age at trial entry was <32 weeks’ and 6 days
(RR 0.83, 95%CI 0.67 to 1.03; 4 trials, n=3439 infants).

o <33 weeks’ and 6 days - No data were reported for a composite of serious infant outcomes in the

trials included in the Crowther (2011) systematic review when the gestational age at trial entry
was <33 weeks’ and 6 days (Table 39).

Other relevant outcomes for these Clinical Practice Guidelines - These Clinical Practice Guidelines
have provided some additional data for birthweight.

Birthweight - Overall birthweight was significantly reduced following repeat antenatal corticosteroids
compared with no repeat exposure (MD-75.79 grams, 95%CI -117.63 to -33.96; 9 trials, n=56206 infants)
(Crowther 2006, Garite 2009, Guinn 2001, Mazumder 2008, McEvoy 2002, McEvoy 2010, Murphy 2008,
Peltoniemi 2007, Wapner 2000).

o =37 weeks’ and 6 days - No difference was see in birthweight when the gestational age at trial entry
was =31 weeks’ and 6 days (MD -41.11 grams, 95%CI -116.86 to 34.64; 2 trials, n= 1734 infants).

o <32 weeks’ and 6 days - There was a significant reduction in birthweight seen when the gestational
age at trial entry was <32 weeks’ and 6 days (MD -90.19 grams, 95%CI -148.79 to -31.58; 4 trials,
n=3417 infants).

o =33 weeks’ and 6 days - No difference was seen in birthweight when the gestational age at trial
entry was <33 weeks’ and 6 days (-93.29 grams, 95%CI -190.43 to 3.86; 3 trials, n=475 infants).

Birthweight % score - Overall no difference was seen in birthweight z scores reported in two trials (MD -0.11,
95%CI -0.23 to 0.00; 2 trials, n=1256 infants) (Crowther 2006, McEvoy 2010).
o <37 weeks’ and 6 days - There was a borderline significant reduction in birthweight z score
reported in a single trial (Crowther, 2006) (MD -0.13, 95%CI -0.26 to -0.00; 1 trial, n=1144
infants).

o <33 weeks’ and 6 days - No significant difference was seen in birthweight z scores in a single trial
(McEvoy 2010) (MD 0.00, 95%CI -0.34 to 0.34; 1 trial, n=112 infants).

Infant as a child secondary outcomes for these Clinical Practice Guidelines:
Neurosensory disability -

<31 weeks’ and 6 days - No difference was seen in survival free of neurosensory disability at early childhood
follow-up from the Crowther (20006) trial when the gestational age at trial entry was <31 weeks’ and 6
days (RR 1.04, 95% CI 0.99 to 1.10; 1 trial, n=1060 children) (Crowther 2007). No difference was seen in
survival free of disability when the gestational age at trial entry was <31 weeks’ and 6 days (RR 1.02,
95%CI 0.92 to 1.12; 1 trial, n=1060 children).

<32 weeks’ and 6 days - No difference was seen in survival free of disability at early childhood follow-up
from the Murphy (2008) trial when the gestational age at trial entry was <32 wecks’ and 6 days (RR 1.01,
95%CI 0.97 to 1.04; 1 trial, n=2095 children) (Asztalos 2010).
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<33 weeks’ and 6 days - No difference was seen in survival free of neurosensory disability at early childhood
follow-up from the Peltoniemi (2007) trial when the gestational age at trial entry was <33 weeks’ and 6
days (RR 0.98, 95% CI 0.95 to 1.01; 1 trial, n=257 children) (Peltoniemi 2009).

Survival free of metabolic disease - No randomised controlled trials included in the Crowther CPG

version 2015 systematic review reported data for survival free of metabolic disease at early childhood

follow-up (Appendix I).

Summary of evidence for the timing of repeat antenatal corticosteroids.

For the mother

No differences were seen in the risks of maternal infection outcomes including chorioamnionitis,
puerperal sepsis and postnatal pyrexia requiring treatment with antibiotics following treatment with repeat
antenatal corticosteroids compared with no repeat treatment when the gestational age at trial entry was
<31 weeks’ and 6 days, =32 wecks’ and 6 days or =33 weeks’ and 6 days.

For the infant

No differences were seen in the risks of infant mortality (perinatal, fetal, neonatal) between exposure to
repeat antenatal corticosteroids compared with no repeat exposure when the gestational age at trial entry
was <31 weeks’ and 6 days, <32 weeks’ and 6 days or =33 weeks’ and 6 days.

Respiratory distress syndrome was significantly reduced following repeat antenatal corticosteroids
compared with no repeat exposure when gestational age at trial entry was <31 weeks’ and 6 days and =32
weeks” and 6 days. There was no difference in the risk for respiratory distress syndrome when the
gestational age at trial entry was <33 weeks’ and 6 days between infants exposed to repeat antenatal

corticosteroids and those with no repeat antenatal corticosteroids.

A composite of serious infant outcomes was significantly reduced following exposure to repeat antenatal
corticosteroids compared with no repeat exposure when the gestational age at trial entry was =31 weeks’
and 6 days but there was no difference when the gestational age at trial entry was <32 weeks’ and 6 days
compared with no repeat exposure. No data were reported when the gestational age at trial entry was <33
weeks’ and 6 days.

There was no significant difference in birthweight when gestational age at trial entry was <31 weeks’ and
6 days or =33 weeks’ and 6 days between infants exposed to repeat antenatal corticosteroids and those
with no repeat exposure. Birthweight was significantly reduced when gestational age at trial entry was =
32 weeks’ and 6 days. The clinical importance of the reduction in birthweight is unclear.

Overall there was no difference in birthweight z scores between infants exposed to repeat antenatal
corticosteroids and those with no repeat exposure. Individual patient data meta-analysis may be of value
in interpreting this information.

See Appendix M11 — Evidence Summary (Page 352)

| At what gestational ages is a repeat dose(s) of antenatal corticosteroids effective?

Practice points:

e Use repeat antenatal corticosteroids in women at risk of preterm birth (<32 weeks’ and 6 days
gestation). Refer to Chapter 10 of these Clinical Practice Guidelines.

Research recommendation

e Randomised trials are needed to investigate the effects of repeat antenatal corticosteroids in women
232 weeks’ and 6 days gestation.
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Chapter 13: Use of antenatal corticosteroids for women

planning an elective caesarean section at term

What are the benefits and harms for the mother of administering antenatal corticosteroids for
fetal lung maturation to women planning an elective caesarean section at term?

What are the benefits and harms for the fetus, infant, child and adult of administering antenatal
corticosteroids for fetal lung maturation to women planning an elective caesarean section at
term?

The following evidence is based on the sentinel Cochrane systematic review ‘Corticosteroids for preventing
neonatal respiratory morbidity after elective caesarean section at term’ (Sotiriadis 2009) including a single trial of 942
women (Stutchfield 2005). A long term follow-up report from the Stutchfield (2005) trial was identified in
the Sotiriadis CPG version 2015 systematic review (Stutchfield 2013). A second randomised trial (Ahmed
2014) was also identified in the updated literature searches for the Sotiriadis CPG version 2015 systematic
review and has been summarised in Chapter 2 of these Clinical Practice Guidelines.

Maternal primary outcomes for these Clinical Practice Guidelines

No data were reported in the Sotiriadis (2009) systematic review on the maternal primary outcomes for
these Clinical Practice Guidelines. The Ahmed (2014) trial did not pre-specify or report on any maternal
outcomes.

Infant primary outcomes for these Clinical Practice Guidelines

Fetal, neonatal or later death -

Perinatal death - There were no cases of perinatal death in either group reported in the Stutchfield (2005)
trial.

Fetal death - Fetal death was not reported in either the Stutchfield (2005) or the Ahmed (2014) trials.
Neonatal death - There were no cases of neonatal death in either group reported in the Ahmed (2014) trial.
The Stutchfield (2005) trial did not report on neonatal death.

Respiratory distress syndrome - Overall there was a significant reduction in respiratory distress
syndrome for infants exposed to antenatal corticosteroids compared with no exposure (RR 0.29, 95%CI
0.10 to 0.83; 2 trials, n=1390 infants). Respiratory distress syndrome was diagnosed in both trials by chest
radiograph where a reticular granular pattern was identified. The event rates for respiratory distress
syndrome were low in both trials, probably reflecting the lower incidence of respiratory distress syndrome
in infants at term gestation (antenatal corticosteroids 3/695 (0.4%) versus no antenatal corticosteroids
13/695 (1.9%)). The absolute risk difference was not significant -1% (95%CI -2% to 1%), a random
effects model was used due to significant heterogeneity (12=50%). The number of women needed to be
treated with antenatal corticosteroids to prevent one case of respiratory distress syndrome in their infant
was 71 (95%CI 40 to 356).

Composite of serious infant outcomes - No data were reported on a composite of serious infant
outcomes in the Stutchfield (2005) or Ahmed (2014) trials.

Other relevant outcomes for these Clinical Practice Guidelines:

Transient tachypnoea of the newborn - There was a significant reduction in transient tachypnoea of the
newborn (RR 0.45, 95%CI 0.23 to 0.88; 2 trials, n=1394 infants); a random effects model was used due to
heterogeneity (12=44%). The absolute risk difference was not significant -6% (95%CI -13% to 1%) a
random effects model was used due to significant heterogeneity (12=92%).

Page 130




Need for respiratory support - Only the Stutchfield (2005) trial reported on ‘time on oxygen (hours)’ as an
outcome. There was a significant reduction for those infants exposed to antenatal corticosteroids
compared with no exposure (MD -2.80 hours, 95%CI -5.24 to -0.36; 1 trial, n=942 infants). Caution is
required in interpreting the results from this single trial due to the wide confidence intervals suggesting
statistical imprecision.

Adpmission to neonatal intensive care - There was a significant reduction in admissions to neonatal intensive
care for respiratory distress for infants exposed to antenatal corticosteroids (4/695, 0.61%) compared
with no exposure (28/699, 4%) following elective caesarean section at term (RR 0.14, 95%CI 0.05 to 0.40;
2 trials, n= 1394 infants). Event rates are low for admission to neonatal intensive care. The absolute risk
difference was significant -4% (95%CI -6% to -1%); a random effects model was used due to
heterogeneity (12=60%). The number of women needed to treat to prevent one admission to neonatal
intensive care for their infant was 29 (95%CI 20 to 54).

Duration of stay in neonatal intensive care - There was a significant reduction in the length of stay in neonatal
intensive care for infants exposed to antenatal corticosteroids prior to elective caesarean section
compared with no exposure (MD -2.70 days, 95%CI -2.76 to -2.64, 2 trials, n= 32 infants).

Other outcomes - There are no data on other outcomes including pulmonary hypertension or mechanical
ventilation.

Infant as a child (later childhood 8 to 15 years) primary outcomes for these Clinical
Practice Guidelines
Long term follow-up of has been conducted for the Stutchfield (2005) trial for children aged 8 to 15 years
(median 12.2 years, 52% female) (Stutchfield 2013). Follow-up was based on parentally completed
questionnaires and school reports of national standard assessment tests, general progress, behavioural
characteristics and special educational needs. Follow-up took place in 862 children from the four largest
recruiting centres in the trial, this was 92% of the original study. Of these, 824 (96%) were traced and 799
(93%) were successfully contacted. Only 51% (407/799) completed and returned the questionnaire.
Parental responders to the questionnaires were more likely to be older, non-smokers, and have had a baby
admitted to special care for respiratory difficulties than non-responders.
e There were no adverse effects on behavioural, cognitive or developmental outcome for those
born following exposure to a single course of betamethasone (2 x 12 mg, 24 hours apart) at term
compared to controls who did not receive betamethasone.

No follow-up has as yet been reported for the Ahmed (2014) trial.

Other relevant outcomes for these Clinical Practice Guidelines -

e School performance data was available from 352 children (37% of original study) followed-up
from the Stutchfield (2005) trial. There was no difference between groups for attainment of
national standard assessment tests. No other assessments of academic ability were reported.
Children who had been exposed to antenatal corticosteroids 7 utero were more likely to be in the
lowest achievement group at school (33/186; 18%) compated with children who had not been
exposed to antenatal corticosteroids (14/164; 9%) (RR 2.1, 95%CI 1.1 to 3.7; 1 trial, n=350
children). Not all of the parents approached allowed the researchers to contact the school for
academic information. Feedback from the schools found that 25 children (12%) who had
received antenatal corticosteroids and had learning difficulties compared with 27 (14%) of those
who were not exposed to antenatal corticosteroids. The most common learning difficulties were
dyslexia and attention deficit disorder (Stutchfield 2013).
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Ongoing trials

These Clinical Practice Guidelines identified a French randomised controlled trial ‘Caesarean and
Corticotherapy’ planning to recruit 600 women (NCT00446953). This trial compares women where a
caesarean section is planned at 38 weeks’ given 2 x 12 mg betamethasone 24 hours apart with caesarean
section planned at 39 weeks’ with no antenatal corticosteroid. Exclusion criteria are women with a
multiple pregnancy, pre-eclampsia, Rhesus immunisation, fetal infection, maternal gastro-duodenal ulcer,
HIV* and previous injection of corticosteroid during the pregnancy. The primary outcome is respiratory
distress syndrome. There are no details available regarding when data is likely to be reported.

Summary of evidence for the use of antenatal corticosteroids before elective caesarean
section

The evidence for the use of antenatal corticosteroids at term and with elective caesatean section is
currently based on two trials, neither of which was placebo controlled. Overall the risk of bias of these
trials is unclear. Respiratory distress syndrome was not the primary outcome of the Stutchfield (2005)
trial.

For the mother
No maternal primary outcomes for these Clinical Practice Guidelines were reported when antenatal
corticosteroids were used before elective caesarean section at term.

For the infant

There were no cases of perinatal death reported. There was a significant reduction in neonatal respiratory
disease which was mainly attributable to a significant reduction in transient tachypnoea of the newborn
for infants exposed to antenatal corticosteroids prior to elective caesarean section at term compared with
no exposure. Admission to neonatal intensive care and length of stay in neonatal intensive care were
significantly reduced in infants exposed to antenatal corticosteroids prior to elective caesarean section at
term compared with no exposure.

Follow-up into childhood is limited to one trial (Stutchfield 2005). Although there were no harms found
for behavioural, cognitive or developmental outcomes, children who had been exposed to antenatal
corticosteroids at term, prior to elective caesarean section were more likely to be in the lowest
achievement group at school compared to controls who did not receive betamethasone. No formalised
academic testing or psychological testing was performed.

There is evidence of reduced respiratory distress, less need for respiratory support and fewer admissions
with shorter duration of stay in neonatal intensive care. However, respiratory distress was not the
reported primary outcome of these. There remain concerns regarding long term neurodevelopmental
outcomes and educational attainment in children who have been exposed to antenatal corticosteroids at
term gestation (=37 weeks’ gestational age). The balance between benefits and harms is unclear based on

the current evidence.

The Royal Australian and New Zealand College of Obstetricians and Gynaecologists (2012) College
Statement C-Obc 23 Timing of Elective Caesarean Section at Term recommends that ‘elective caesarean

section in women without additional risks should be carried out at “approximately’” 39 weeks’ gestation’.

Page 132



See Appendix M12 — Evidence Summary (Page 356)

What are the benefits and harms for the mother, fetus, infant, child and adult of administering
antenatal corticosteroids for fetal lung maturation to women planning an elective caesarean
section at term?

Practice points:

e  Tor elective caesarean section at term, where possible, plan at 239 weeks’ gestation.

e  Use antenatal corticosteroids 48 hours prior to caesarean birth planned beyond 34 weeks’ and 6 days
gestation if there is known fetal lung immaturity.

Research recommendation:

e Randomised trials are needed to investigate the neonatal effects and childhood disability rates when
antenatal corticosteroids are administered to women prior to planned caesarean section at term
gestation (=37 weeks’) where their infants are at increased risk of neonatal respiratory disease.
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Chapter 14: Use of antenatal corticosteroids for women
with specific risk factors for preterm birth

What is the safety for the mother, fetus, infant, child, adult of administering a single course or a
repeat course(s) of antenatal corticosteroids to women with the following risk factors for preterm
birth:

a) women with a history of previous preterm birth

b) women in preterm labour

c) women with preterm prelabour rupture of membranes

d) women with chorioamnionitis

e) women with an antepartum haemorrhage

f) women with a multiple pregnancy (twins and higher order)

g) women with diabetes mellitus or gestational diabetes

h) women with systemic infection (eg tuberculosis/sepsis)

i) women with pregnancy associated hypertension or pre-eclampsia

j) women with intrauterine growth restriction/fetal compromise

k) women with ultrasound evidence of cervical shortening/funnelling

1) women with results of a fetal fibronectin (FFN) test

m) women where preterm birth is medically indicated?

To find evidence to address these clinical questions on the use of antenatal corticosteroids for women
with specific risk factors for preterm birth we reviewed the eligibility criteria for trials included in the
Roberts CPG version 2015 systematic review for use of a single course of antenatal corticosteroids
(Table 40 and Appendix J) and the Crowther CPG version 2015 systematic review for repeat antenatal
corticosteroids (Table 41 and Appendix K). Whether women with specific risk factors for preterm birth
were eligible for recruitment in the individual trials is tabulated and the proportion of the total study
participants this represented (Table 40, Table 41).

These specific groups of women were selected as there was uncertainty about the use of antenatal
corticosteroids.
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Table 40: Women at risk of preterm birth with specific risk factors for preterm birth* reported in trials included in the Roberts CPG version 2015 systematic review

Women with history ] Preterm prelabour g Women with Women with multiple
Author (Year) of previous preterm :Zs:;n in preterm rupture of membranes errri‘slalr:;ll;l;nitis antepartum pregnancies (twins and
birth at trial entry haemorrhage higher order)
% . % . % . % . % . %
Eligible reported Eligible reported Eligible reported Eligible reported Eligible reported Eligible reported

Amorim (1999) NS - NS - No 0 NS - NS - No 0
Balci (2010) NS - Yes 100 No 0 No 0 No 0 No 0
Block (1977) NS - Yes - Yes - NS - NS - Yes -
Cararach (1991) NS - NS - Yes 100 No 0 No 0 No 0
Carlan (1991) NS - NS - Yes 100 Yes 14 NS - NS -
Collaborative (1981) NS - No 0 Yes 47 No 0 NS - Yes 16
Dexiprom (1999) NS - No 0 Yes 100 No 0 No 0 Yes 2
Doran (1980) NS - Yes 95 Yes - NS - NS - Yes 5 twin
Fekih (2002) NS - Yes - NS - Yes 2 NS - Yes 9
Gamsu (1989) NS - Yes 95 NS - No 0 Yes 12 Yes 12
Garite (1992) NS - Yes 53 No 0 No 0 Yes 20 Yes 8
Goodner (1979) NS - Yes - NS - NS = NS = NS =
Kari (1994) NS - Yes 78 No 0 No 0 Yes 36 Yes 20
Lewis (1996) Yes 18 NS - Yes - No 0 NS = No 0
Liggins (1972) NS - Yes 20 Yes 28 NS - NS = Yes 12
Lopez (1989) NS - No 0 Yes 100 No 0 NS = NS =
Morales (1989) NS - No 0 Yes 100 No 0 NS - No 0
Nelson (1985) NS - No 0 Yes 100 No 0 NS = NS =
Parsons (1988) NS - No 0 Yes 100 No 0 NS - NS -
Porto (2011) Yes 12 Yes 67 Yes 40 No 0 NS = No
Qublan (2001) NS - Yes - Yes - Yes - Yes 4 No
Schutte (1980) NS - Yes - Yes - No 0 NS - Yes 11
Shanks (2010) NS - NS - No 0 NS - NS - No 0
Silver (1996) Yes 23 Yes 62 Yes 23 Yes 33 Yes 12 Yes 23
Taeusch (1979) NS - Yes - NS - NS - Yes 20 Yes 11
Teramo (1980) NS Yes 100 NS - NS = NS = NS =

- = not reported; NS = not stated; *eligibility as per individual trial criteria (Appendix ])
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Table 40: (continued): Women with specific risk factors for preterm birth* reported in trials included in the Roberts CPG version 2015 systematic review

Women with

Women for whom

Women with

Women with

Women with

Women with

Fetal fibronectin

Author (Year) diabetes in preterm birth is systemic infection at | pregnancy associated | intrauterine growth | cervical shortening test
pregnancy medically indicated trial entry hypertension restriction / funnelling
Eligible % Eligible 7 Eligible % Eligible % Eligible 7 Eligible v Eligible 7
reported reported reported reported reported reported reported
Amorim (1999) Yes 18~ NS - NS - Yes 78#.10% NS - NS - NS -
Balci (2010) No” 0 NS - NS - No 0 No 0 NS - NS -
Block (1977) NS - NS - NS - NS - NS - NS - NS -
Cararach (1991) NS - NS - NS - NS - NS - NS - NS -
Carlan (1991) NS - NS - NS - NS - NS - NS - NS -
Collaborative (1981) NS - NS - No 0 Yes 11# NS - NS - NS -
Dexiprom (1999) NS - NS - No 0 NS - NS - NS - NS -
Doran (1980) Yes 4 NS - NS - No 0 NS - NS - NS -
Fekih (2002) No 0 NS - NS - Yes 16 NS - NS - NS -
Gamsu (1989) No 0 NS - NS - Yes 7.2 NS - Yes 11 NS -
Garite (1992) No 0 NS - NS - Yes 10%8 Yes 6 NS - NS -
Goodner (1979) NS - NS - NS - NS - NS - NS - NS -
Kari (1994) No 0 NS - NS - Yes 31 NS - NS - NS -
Lewis (1996) NS - NS - No 0 NS - NS - NS - NS -
Liggins (1972) NS - NS - NS - Yes 7 NS = NS = NS =
Lopez (1989) NS - NS - NS - NS - NS - NS - NS -
Morales (1989) NS - NS - NS - NS - NS = NS = NS =
Nelson (1985) NS - NS - No 0 NS - NS - NS - NS -
Parsons (1988) NS - NS - No 0 NS - NS = NS = NS =
Porto (2011) Yes 2 NS - NS - Yes 26 Yes 1 NS = NS =
Qublan (2001) NS - NS - No 0 NS - NS - NS - NS -
Schutte (1980) No 0 NS - No No 0 No 0 NS - NS -
Shanks (2010) Yes 16 NS - NS - Yes 12 NS - NS - NS -
Silver (1996) NS - NS - No - Yes 5 Yes 9 NS = NS =
Taeusch (1979) Yes 5 NS - NS - No 0 NS - NS - NS -
Teramo (1980) No 0 NS - NS - No 0 NS = NS = NS =

NR = not reported; NS = not stated; *eligibility as per individual trial criteria (Appendix J), ~ diabetes mellitus, ** gestational diabetes mellitus, #pre-eclampsia, $ severe hypertension, $$ pregnancy induced

hypertension
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Table 41: Women at risk of preterm birth with specific risk factors for preterm birth* reported included in the Crowther 2011, Cochrane systematic review

q o ] Preterm prelabour ] Women with Women with multiple
Author (Year) Worr}en with h1st0;y (;f Womeln tl)n preterm rupture of membranes hW?men Wlth ] antepartum pregnancies (twins and
previous preterm birt abour T chotioamnionitis G e e 7 )
L. UU L. ()0 . UU L UU L. ()0 L. UU
Eligible reported Eligible reported Eligible reported Eligible reported Eligible reported Eligible reported
Aghajafari (2002) Yes - Yes 25 Yes 34 No 0 Yes 17 Yes 34
Crowther (2006) Yes 15 Yes 27 Yes 34 No 0 Yes 29 Yes 16
Garite (2009) NS - Yes 31 No 0 No 0 Yes 4 Yes 32 twins”
Guinn (2002) NS - Yes 54 Yes 24 NS - NS - Yes 7
Mazumder (2008) NS - Yes - NS - No 0 NS - Yes -
MCcEvoy (2002) NS - Yes 30 NS - NS - Yes 19 No 0
McEvoy (2010) NS - Yes 76 Yes - No 0 Yes 22 Yes 33 twins”
Murphy (2008) Yes 35 Yes 84 Yes 16 No 0 Yes 14 Yes 11
Peltoniemi (2007) NS - NS - Yes 39 No 0 NS - Yes 28
Wapner (2006) Yes 47 Yes 67 No 0 No 0 Yes 11 Yes 20

NR = not reported; NS = not stated; *eligibility as per individual trial criteria (Appendix K), ™ triplets were not eligible

Table 41 (continued): Women at risk of preterm birth with specific risk factors for preterm birth* reported included in the Crowther 2011, Cochrane systematic review

Women with Women for whom Women with Women with Women with Women with g
; 3 e g s . pregnancy ; 3 ; ; Fetal fibronectin
Study ID diabetes mellitus or preterm birth is systemic infection . intrauterine growth | cervical shortening
- . . BoriE . associated 5 . test
gestational diabetes | medically indicated at trial entry . restriction / funnelling
hypertension
. UU L ()0 . UU . ()0 . UU . UU L UU
Eligible reported Eligible reported Eligible reported Eligible reported Eligible reported Eligible reported Eligible reported
Aghajafari (2002) NS - NS - NS - NS - Yes 0 Yes 33 NS =
Crowther (2006) NS - NS - NS - Yes 10 Yes 7 NS - NS =
Garite (2009) NS - NS - No 0 Yes 6 Yes 2 NS - NS -
Guinn (2002) Yes - NS - No 0 Yes NR Yes 7 NS - NS -
Mazumder (2008) NS - NS - NS - NS - NS - NS - NS -
MCcEvoy (2002) No 0 NS - NS - Yes 14 Yes 19 NS - NS -
McEvoy (2010) No” 9# NS - NS - Yes 6 NS - NS - NS -
Murphy (2008) Yes 5 NS - NS - Yes 6%, 833 Yes 9 Yes 49 NS -
Peltoniemi (2007) Yes 5%.6" NS - NS - Yes 5% NS = NS = NS =
Wapner (2006) No 0 NS - NS - NS - No 0 NS - NS -

NR = not reported; NS = not stated; *eligibility as per individual trial ctiteria (Appendix K), ” insulin dependent diabetes mellitus, # gestational diabetes mellitus, $ pre-eclampsia/hypertension, $$
hypertension
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14.1 Women with a history of previous preterm birth

What is the safety for the mother with a history of a previous preterm birth of administering a
single course of antenatal corticosteroids?

What is the safety for the fetus, infant, child, adult of administering a single course of antenatal
corticosteroids to women with a history of previous preterm birth?

The risk of recurrence of a preterm birth for women in their next pregnancy is reported to be about 30%
(Laughon 2014, van der Heyden 2013). We identified no randomised trials assessing the use of antenatal
corticosteroids that recruited only women with a history of a previous preterm birth as the sole risk factor
for preterm birth.

Single course of antenatal corticosteroids
The Roberts CPG version 2015 systematic review included three randomised controlled trials where a
known, although small, proportion of women had a history of a previous preterm birth (Table 40):

e Lewis (1996) 18%

e Porto (2011) 12%

e Silver (1996) 23%.

A history of a previous preterm birth was not a specific inclusion criterion for any of the trials (Appendix
D). Inclusion criteria for the trials included preterm prelabour rupture of membranes (Lewis 1996) and risk
of preterm birth (reason not specified) (Lewis 1996, Porto 2011, Silver 1996).

Therefore all of the women recruited to these trials who had a history of a preterm birth also had an additional risk factor of
risk of preterm birth in their current pregnancy.

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for a single course of antenatal
corticosteroids. We then report on the subset of these trials that specifically reported that a proportion of
the women recruited into their trial had a history of a previous preterm birth.

Maternal primary outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk of chorioamnionitis between women treated

with a single course of antenatal corticosteroids and those with no antenatal corticosteroids (RR 0.90,

95%CI 0.69 to 1.17; 13 trials, n=2525 women).

e Two trials reported they included a proportion of women with a history of a previous preterm

birth (range 18% to 23%) and provided data for chorioamnionitis (Lewis 1996, Porto 2011, Silver
1996). The size of the treatment effect was similar to the overall effect and showed no difference
between groups (RR 1.01, 95%CI 0.58 to 1.75; 2 trials, n=152 women) (Table 42).

Puerperal sepsis - Overall no difference was seen in the risk of puerperal sepsis between women treated with
a single course of antenatal corticosteroids and those with no antenatal corticosteroids (RR 1.35, 95%CI
0.93 to 1.95; 8 trials, n=1003 women) (T'able 42).
e Two trials reported they included a proportion of women with a history of a previous preterm
birth (range 18% to 23%) and provided data for puerperal sepsis (Lewis 1996, Porto 2011, Silver
1996). The size of the treatment effect was similar to the overall effect and showed no difference
between groups (RR 1.38, 95%CI 0.63 to 3.03; 2 trials, n=152 women) (Table 42).
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Other maternal infection outcomes - No data on the other maternal infection outcomes for these Clinical
Practice Guidelines were reported in the three trials that detailed that a proportion of the women in their
trial had a history of a previous preterm birth (pyrexia after trial entry, intrapartum pyrexia, postnatal
pyrexia requiring treatment with antibiotics).

Other primary maternal outcomes for these clinical practice guidelines - No data on quality of life
were reported in the trials that recruited and reported a proportion of the women in their trial had a
history of a previous preterm birth.

Infant primary outcomes for these Clinical Practice Guidelines:
Fetal, neonatal or later death -
No data were reported for:

o DPerinatal death; or

o Fetal death

in the three trials that reported they included a proportion of women in their trial who had a history of a
previous preterm birth (Lewis 1996, Porto 2011, Silver 1996).

Neonatal death - Overall there was a significant reduction in the risk of neonatal death in infants exposed to
a single course of antenatal corticosteroids compared with those who had no exposure (RR 0.68, 95%Cl
0.58 to 0.80; 21 trials, n=4408 infants).
e Three trials reported they recruited a proportion of women with a history of a previous preterm
birth (range 11.5% to 22.5%) and provided data for neonatal death (Lewis 1996, Porto 2011,
Silver 1996). The size of the treatment effect was similar to the overall effect but did not reach
statistical significance (RR 0.61, 95%CI 0.26 to 1.40; 3 trials, n=493 infants) (Table 43); probably
attributable to the smaller number of babies.

Respiratory distress syndrome - Overall there was a significant reduction in the risk for respiratory
distress syndrome seen in infants exposed to a single course of antenatal corticosteroids compared with
no exposure (RR 0.65, 95%CI 0.58 to 0.73; 25 trials, n=4590 infants).
e Three trials reported they included a proportion of women with a history of a previous preterm
birth (range 11.5% to 22.5%) and provided data for respiratory distress syndrome (Lewis 1990,
Porto 2011, Silver 1996). The size of the treatment effect was similar to the overall effect but did
not reach statistical significance (RR 0.77, 95%CI 0.34 to 1.72; 3 trials, n=493 infants) using a
random effects model due to heterogeneity (Table 43); probably attributable to the smaller
number of babies and the heterogeneity of the trials for this clinical outcome.

Composite of serious infant outcomes - A composite of serious infant outcomes was not reported in
any of the trials of a single course of antenatal corticosteroids that recruited a proportion of women with
a history of a previous preterm birth in their trials (Lewis 1996, Porto 2011, Silver 1996).
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Table 42: Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a
proportion of women with a history of a previous preterm birth — Maternal primary outcomes*

Primary outcome | Single course of antenatal corticosteroid* Trials known to include women with a history of a previous preterm birth”
Trials contributing data Number of | Overall risk ratio (RR) Trials Number of | Risk ratio (RR) Actual Actual
women (95% Confidence contributing data | women (95% Confidence proportion number of
Interval) Interval) detailed in mothers
trials
Chotioamnionitis Amorim 1999; Catlan 1991; | 2525 RR 0.90 (0.69 to 1.17), Lewis 19906; Silver 152 RR 1.01 (0.58 to 1.75), Lewis 1996; 31
Dexiprom 1999; Fekih 2002; 13 trials 1996 2 trials, n=152 women Silver 1996
Garite 1992; Kari 1994;
Lewis 1996; Liggins 1972;
Lopez 1989; Morales 1989;
Qublan 2001; Schutte 1980;
Silver 1996
Puerperal sepsis Amorim 1999; Dexiprom 1003 RR 1.35 (0.93 to 1.95), Lewis 1996; Silver | 152 RR 1.38 (0.63 to 3.03), Lewis 1996; 31
1999; Garite 1992; Lewis 8 trials 1996 2 trials, n=152 women Silver 1996
1996; Qublan 2001; Schutte
1980; Silver 1996; Taeusch
1979
Pyrexia after trial Amorim 1999; Nelson 1985; 481 RR 1.11 (0.67 to 1.67), - - Not reported - -
entry requiring Schutte 1980; Tacusch 1979 4 trials
treatment
Intrapartum Amorim 1999; Schutte 1980 319 RR 0.60 (0.15 to 2.49), - - Not reported - -
pyrexia requiring 2 trials
treatment
Postnatal pyrexia Amorim 1999; Collaborative | 1323 RR 0.92 (0.64 to 1.33), - - Not reported - -
requiring treatment | 1981; Dexiprom 1999; Fekih 5 trials
2002; Schutte 1980

*Source: Roberts CPG version 2015 ; “meta-analyses conducted for these Clinical Practice Guidelines
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Table 43: Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials reported including a proportion of

women with a history of a previous preterm birth — Infant primary outcomes*

Primary

outcome

Single course of antenatal corticosteroid*

Trials known to have included women with a history of a previous preterm

birth"

Trials contributing data

Number
of infants

Overall risk ratio (RR)
(95%Confidence
Interval)

Trials
contributing
data

Number
of infants

Risk ratio (RR)
(95%Confidence
Interval)

Actual
proportion
detailed in
trials

Actual
number
of
infants

Perinatal
death

Amorim 1999; Block 1977; Collaborative 1981;
Dexiprom 1999; Doran 1980; Gamsu 1989; Garite
1992; Kari 1994; Liggins 1972; Parsons 1988;
Qublan 2001; Schutte 1980; Taeusch 1979

3627

RR 0.77 (0.67 to 0.89),
13 trials

Not reported

Fetal death

Amorim 1999; Block 1977; Collaborative 1981;
Dexiprom 1999; Doran 1980; Gamsu 1989; Garite
1992; Kari 1994; Liggins 1972; Parsons 1988;
Qublan 2001; Schutte 1980; Taeusch 1979

3627

RR 0.98 (0.73 to 1.30),
13 trials

Not reported

Neonatal
death

Amorim 1999; Block 1977; Collaborative 1981;
Dexiprom 1999; Doran 1980; Fekih 2002; Gamsu
1989; Garite 1992; Goodner 1979; Kari 1994;
Lewis 1996; Liggins 1972; Lopez 1989; Morales
1989; Nelson 1985; Parsons 1988; Porto 2011;
Qublan 2001; Schutte 1980; Silver 1996; Taeusch
1979

4408

RR 0.68 (0.58 to 0.80),
21 trials

Lewis 1996;
Porto 2011,
Silver 1996

493

RR 0.61 (0.26 to 1.40),
3 trials, n=493 infants

Lewis 1996;
Porto 2011,
Silver 1996

74

Respiratory
distress
syndrome

Amorim 1999; Balci 2010; Block 1977; Cararach
1991; Carlan 1991; Collaborative 1981; Dexiprom
1999; Doran 1980; Fekih 2002; Gamsu 1989;
Garite 1992; Goodner 1979; Kati 1994; Lewis
1996; Liggins 1972; Lopez 1989; Morales 1989;
Nelson 1985; Patsons 1988; Porto 2011; Qublan
2001; ; Schutte 1980; Silver 1996; Tacusch 1979;
Teramo 1980

4590

RR 0.65 (0.58 to 0.73),
25 trials

Lewis 1996;
Porto 2011,
Silver 1996

493

RR 0.77 (0.34 to 1.72)3,
3 trials, n=493 infants

Lewis 1996;
Porto 2011,
Silver 1996

74

*Source: Roberts CPG version 2015 ; “meta-analyses conducted for these Clinical Practice Guidelines; $ Random effects model used due to heterogeneity
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Evidence summary for safety of a single course of antenatal corticosteroids in women
with a history of a previous preterm birth

The main trial inclusion criteria for trials included in the Roberts CPG version 2015 systematic review
were that the women were at risk of preterm birth. Although some of these women had a history of a
previous preterm birth and this was stated in three of the trials, this risk factor was not a specified
inclusion criterion for trial entry. Some women recruited into the other 23 included trials may also have
had a history of a previous preterm birth but no information about this was provided in these trial

reports.

Where found, women with a previous history of preterm birth made up a small proportion, range 11.5%
to 22.5%, of the women recruited into the trials of a single course of antenatal corticosteroids.

For the mother
Overall, where reported in 26 trials, no differences were seen between women treated with a single course
of antenatal corticosteroids and women with no corticosteroids in the risk for chorioamnionitis, pyrexia

after trial entry, intrapartum pyrexia, postnatal pyrexia or puerperal sepsis.

Three trials reported including a proportion of women with a previous history of preterm birth. The
evidence is consistent with the overall treatment effect:
e For chorioamnionitis and puerperal sepsis, the size of the treatment effect was similar to the overall

effect and there was no difference between groups.

No data were reported for pyrexia after trial entry, intrapartum pyrexia, postnatal pyrexia or maternal
quality of life from these three trials.

For the infant

Opverall, where reported in 26 trials, there was a significant reduction in the risks for perinatal death,
neonatal death and respiratory distress syndrome. No difference was seen in the risk for fetal death
between infants exposed to a single course of antenatal corticosteroids and infants with no exposure.

Three trials reported including a proportion of women with a previous history of preterm birth. The

evidence is consistent with the overall treatment effect:

e For neonatal death and respiratory distress syndrome the size of the treatment effect was similar to
the overall effect but did not reach statistical significance.

No data were reported for perinatal death, fetal death or a composite of serious infant outcomes from
these three trials.

There is no evidence from all 26 included trials to support the use of a single course of antenatal
corticosteroids when the only risk factor is that of a history of a previous preterm birth.

Evidence from all 26 included trials does not indicate that there is a differential effect from a single
course of antenatal corticosteroids when the woman has a history of a previous preterm birth and
preterm birth is expected.

Evidence is based on a subset of data from trials that reported they included a proportion of women with
a history of a previous preterm birth. This level of evidence cannot be used to form a clinical

recommendation.
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See Appendix M13 — Evidence Summary (Page 360)

What is the safety for the mother, fetus, infant, child, adult of administering a single course of
antenatal corticosteroids to women with a history of previous preterm birth?

Practice points

e Use a single course of antenatal corticosteroids in women with a history of a previous preterm birth
and with an additional risk factor(s) for preterm birth.

e  Where appropriate, estimate the risk of preterm birth by considering the use of adjunct prediction
tests including fetal fibronectin and assessment of cervical length.

Research recommendation:

e Any future randomised trials of a single course of antenatal corticosteroids should report on the risk
factors for preterm birth of the included participants.
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What is the safety for the mother with a history of a previous preterm birth of administering
repeat antenatal corticosteroids?

What is the safety for the fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with a history of previous preterm birth?

Repeat dose(s) of antenatal corticosteroids-
Four randomised controlled trials of repeat antenatal corticosteroids, included in the Crowther CPG
version 2015 systematic review, recruited and reported a proportion of women who had a history of a
previous preterm birth (Table 41):

e Aghajafari (2002) (proportion not reported)

e Crowther (2006) 15%

e  Murphy (2008) 35%

e Wapner (2006) 47%.

A history of a previous preterm birth was not a specific inclusion criterion for any of the trials (Appendix
K). An inclusion criteria for these trials included women who had previously received a single course of
antenatal corticosteroids seven or more days earlier and were considered to be still at risk of preterm

birth.

Therefore all of the women recruited to these trials who had a history of a preterm birth also had an additional risk factor of
risk of preterm birth in their current pregnancy.

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for repeat antenatal corticosteroids. We
then report on the subset of four trials that specifically reported that a proportion of the women recruited
into their trial had a bistory of a previous preterm birth.

Maternal primary outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 1.16, 95%CI
0.92 to 1.46; 6 trials, n=4261 women).

e Tour trials reported they recruited a proportion of women with a history of a previous preterm
birth (15% to 47%, where detailed) and provided data for chorioamnionitis (Aghajafari 2002,
Crowther 2006, Murphy 2008, Wapner 20006). The size of the treatment effect was similar to the
overall effect and there was no difference between groups (RR 1.10, 95%CI 0.80 to 1.52; 4 trials,
n=3339 women) (Table 44).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 1.15, 95%CI
0.83 to 1.60; 5 trials, n=3091 women).

e Three trials reported they included a proportion of women with a history of a previous preterm
birth (35% to 47%, where detailed) and provided data for puerperal sepsis (Aghajafari 2002,
Murphy 2008, Wapner 20006). The size of the treatment effect was similar to the overall treatment
effect and there was no difference between groups (RR 1.12, 95%CI 0.72 to 1.75; 3 trials,
n=2357 women) (Table 44).
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Postnatal pyrexia - Only one trial reported including 15% of women with a history of a previous preterm
birth and provided data for postnatal pyrexia (Crowther 2006). No difference was seen for the risk of
postnatal pyrexia between women who had been treated with repeat antenatal corticosteroids and those
with no repeat treatment (RR 0.87, 95%CI 0.55 to 1.38; 1 trial, n=982 women) (Table 44).

Other maternal infection outcomes - There were no data reported for pyrexia after trial entry or intrapartum
pyrexia requiring treatment (T'able 44).

Other primary maternal outcomes for these Clinical Practice Guidelines - No data on quality of life
were reported in the subgroup of trials that recruited a proportion of the women in their trial had a
history of a previous preterm birth.

Infant primary outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or later death -

Perinatal death - Overall no difference was seen in the risk of perinatal death between infants who had been
exposed to repeat antenatal corticosteroids and those with no repeat exposure (RR 0.94, 95%CI 0.71 to
1.23; 9 trials, n=5554 infants).

e Tour trials reported they included a proportion of women with a history of a previous preterm
birth (15% to 47%, where detailed) and provided data for perinatal death (Aghajafari 2002,
Crowther 2006, Murphy 2008, Wapner 2000). The size of the treatment effect was similar to the
overall effect and there was no difference between groups (RR 0.97, 95%CI 0.70 to 1.33; 4 trials,
n=3961 infants) (Table 45).

Fetal death - Overall no difference was seen in the risk of fetal death between infants who had been
exposed to repeat antenatal corticosteroids and those with no repeat exposure (RR 0.82, 95%CI 0.24 to
2.84; 7 trials, n=2755 infants).
e Two trials reported they included a proportion of women with a history of a previous preterm
birth (15%, where reported) and provided data for fetal death (Aghajafari 2002, Crowther 20006).
The size of the treatment effect was similar to the overall effect and there was no difference
between groups (RR 1.02, 95%CI 0.06 to 16.23; 2 trials, n=1162 infants) (Table 45).

Neonatal death - Overall no difference was seen in the risk of neonatal death between infants who had
been exposed to repeat antenatal corticosteroids and those with no repeat exposure (RR 0.91, 95%CI 0.62
to 1.34; 7 trials, n=2713 infants).
e Two trials reported they included a proportion of women with a history of a previous preterm
birth (15%, where reported) and provided data for neonatal death (Aghajafari 2002, Crowther
20006). The size of the treatment effect was similar to the overall effect and there was no
difference between groups (RR 0.94, 95%CI 0.56 to 1.59; 2 trials, n=1160 infants) (Table 45).

Respiratory distress syndrome - Overall there was a significant reduction for the risk of respiratory
distress syndrome between infants who had been exposed to repeat antenatal corticosteroids and those
with no repeat exposure (RR 0.83, 95%CI 0.75 to 0.91; 8 trials, n=3206 infants).

e Three trials reported they included a proportion of women with a history of a previous preterm
birth (range 15% to 47%, where detailed) and provided data for respiratory distress syndrome
(Aghajafari 2002, Crowther 2006, Wapner 2006). The size of the treatment effect was similar to
the overall effect and was statistically significant (RR 0.78, 95%CI 0.68 to 0.91; 3 trials, n=1655
infants) (Table 45).
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Composite of serious infant outcomes - Overall there was a significant reduction in the risk for a
composite of serious infant outcomes between infants who had been exposed to repeat antenatal
corticosteroids and those with no repeat exposure (RR 0.84, 95%CI 0.75 to 0.94; 7 trials, n=5094).

e Tour trials reported they included a proportion of women with a history of a previous preterm
birth (range 15% to 47%, where detailed) and provided data for a composite of serious infant
outcomes (Aghajafari 2002, Crowther 2006; Murphy 2008; Wapner 2006). The size of the
treatment effect was similar to the overall effect but there was no difference between groups (RR
0.89, 95%CI 0.77 to 1.03; 4 trials, n=3959 infants) (Table 45).

Page 146



Table 44: Comparison of the overall effect estimate for use of repeat antenatal corticosteroids with trials that reported including a proportion of

women with a history of a previous preterm birth — Maternal primary outcomes

Primary outcome | Repeat course of antenatal corticosteroid* Trials known to have included women with a history of a previous preterm birth”"
Trials contributing data Number Overall risk ratio Trials contributing Number Risk ratio (RR) Actual proportion | Actual
of women | (RR) data of women | (95%Confidence Interval) detailed in trials number of
(95%Confidence women
Interval)
Chotioamnionitis Aghajafari 2002; Crowther 4261 RR 1.16 (0.92 to Aghajafari 2002; 3339 RR 1.10 (0.80 to 1.52), Crowther 2000; 1027
20006; Garite 2009; Guinn 1.40), Crowther 2006; 4 trials, n=3339 women Murphy 2008;
2001; Murphy 2008; 6 trials Murphy 2008; Wapner 2006
Wapner 2006 Wapner 2006
Puerperal sepsis Aghajafari 2002; Guinn 3091 RR 1.15 (0.83 to Aghajafari 2002; 2357 RR 1.12 (0.72 to 1.75), Murphy 2008; 880
2001; Murphy 2008; 1.60), Murphy 2008; 3 trials, n=2357 women Wapner 2006
Peltoniemi 2007; Wapner 5 trials Wapner 2006
2006
Pyrexia after trial NR NR NR NR NR NR - -
entry requiring
treatment
Intrapartum NR NR NR NR NR NR - -
pyrexia requiring
treatment
Postnatal pyrexia Crowther 2006 982 RR 0.87 (0.55 to Crowther 2006 982 RR 0.87 (0.55 to 1.38), Crowther 2006 147
requiring treatment 1.38), 1 trial, n=982 women
1 trial

*Source: Crowther (2011); “meta-analyses conducted for these Clinical Practice Guidelines
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Table 45:

Comparison of the overall effect estimate for use of repeat antenatal corticosteroids with trials that reported including a proportion of

women with a history of a previous preterm birth — Infant primary outcomes

Primary Repeat course of antenatal corticosteroid* Trials known to have included women with a history of a previous preterm birth”"
outcome Trials contributing data | Number of Overall risk ratio (RR) | Trials contributing Number of | Risk ratio (RR) Actual Actual
infants (95% Confidence data infants (95% Confidence proportion number of
Interval) Interval) detailed in infants
trials
Perinatal death | Aghajafari 2002; Crowther | 5554 RR 0.94 (0.71 to 1.23), Aghajafari 2002; 3961 RR 0.97 (0.70 to 1.33), Crowther 1211
20006; Garite 2009; Guinn 9 trials Crowther 20006; 4 trials, n=3961 infants 2000;
2001; Mazumder 2008; Murphy 2008; Wapner Murphy
McEvoy 2010; Murphy 2006 2008;
2008; Peltoniemi 2007, Wapner
Wapner 2006 2006
Fetal death Aghajafari 2002; Crowther | 2755 RR 0.82 (0.24 to 2.84), Aghajafari 2002; 1162 RR 1.02 (0.06 to 16.23), Crowther 172
20006; Garite 2009; Guinn 7 trials Crowther 2006 2 trials, n=1162 infants 2006
2001; Mazumder 2008;
McEvoy 2010; Peltoniemi
2007
Neonatal Aghajafari 2002; Crowther | 2713 RR 0.91 (0.62 to 1.34), Aghajafari 2002; 1160 RR 0.94 (0.56 to 1.59), Crowther 172
death 20006; Garite 2009; Guinn 7 trials Crowther 2006 2 trials, n=1160 infants 2006
2001; Mazumder 2008;
McEvoy 2010; Peltoniemi
2007
Respiratory Aghajafari 2002; Crowther | 3206 RR 0.83 (0.75 to 0.91), Aghajafari 2002; 1655 RR 0.78 (0.68 to 0.91), Crowther 405
distress 20006; Garite 2009; Guinn 8 trials Crowther 20006; 3 trials, n=1655 infants 2000;
syndrome 2001; Mazumder 2008; Wapner 2006 Wapner
McEvoy 2010; Peltoniemi 2006
2007; Wapner 2006
Composite Aghajafari 2002; Crowther | 5094 RR 0.84 (0.75 to 0.94), Aghajafari 2002; 3959 RR 0.89 (0.77 to 1.03), Crowther 1211
outcome of 20006; Garite 2009; Guinn 7 trials Crowther 20006; 4 trials, n=3959 infants 2000;
serious infant 2001; Mazumder 2008; Murphy 2008; Wapner Murphy
outcomes Murphy 2008; Wapner 2006 2008;
2006 Wapner
2006

*Source: Crowther 2011; “meta-analyses conducted for these Clinical Practice Guidelines
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Evidence summary for safety of repeat antenatal corticosteroids in women with a history
of a previous preterm birth

The main trial inclusion criteria for trials included in the Crowther (2011) systematic review were that the
women were at risk of preterm birth. Although some of these women had a history of a previous preterm
birth and this was stated in four of the trials, this risk factor was not a specified inclusion criterion for trial
entry. Some women recruited into the other six included trials may also have had a history of a previous
preterm birth but no information about this was provided in their trial reports.

Four of 10 trials included in the systematic review reported including a proportion of women in their
trials who had a history of previous preterm birth. The proportion of women recruited with a history of
previous preterm birth ranged from 15% to 47%, where reported, in the trials of repeat antenatal
corticosteroids.

For the mother

Opverall, where reported in 10 trials, no differences were seen between women treated with repeat
antenatal corticosteroids and women with no repeat corticosteroids in the risk for chorioamnionitis,
postnatal pyrexia or puerperal sepsis.

Four trials reported including a proportion of women with a history of previous preterm birth. The
evidence is consistent with the overall treatment effect:
e Tor chorioamnionitis, postnatal pyrexia and puerperal sepsis, the size of the treatment effect was
similar to the overall effect and there was no difference between groups.

No data were reported for pyrexia after trial entry, intrapartum pyrexia or maternal quality of life from
these four trials.

For the infant

Overall, where reported in 10 trials, there was a significant reduction in the risks for respiratory distress
syndrome and a composite of serious infant outcomes. No differences were seen in the risks for perinatal
death, fetal death or neonatal death between infants exposed to a repeat antenatal corticosteroids and
infants with no repeat exposure.

Four trials reported including a proportion of women with a history of previous preterm birth. The

evidence is consistent with the overall treatment effect:

e  For respiratory distress syndrome the size of the treatment effect was similar to the overall effect and
there was a significant reduction in risk for infants exposed to a repeat antenatal corticosteroids
compared with no repeat exposure;

e For perinatal death, fetal death, neonatal death and a composite of serious infant outcomes the size

of the treatment effect was similar to the overall effect and there was no difference between groups.

There is no evidence from the 10 included trials to support the use of repeat antenatal corticosteroids
when the only risk factor is that of a history of a previous preterm birth.

Evidence from all 10 included trials does not indicate that there is a differential effect from repeat
antenatal corticosteroids when the woman has a history of a previous preterm birth and preterm birth is
expected. Evidence is based on a subset of data from trials that reported they included a proportion of
women with a history of a previous preterm birth. This level of evidence cannot be used to form a
clinical recommendation
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See Appendix M14 — Evidence Summary (Page 364)

What is the safety for the mother, fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with a history of previous preterm birth?

Practice points:

e Repeat antenatal corticosteroids for a woman with a history of preterm birth and with an
additional risk factor(s) for preterm birth.

e  Where appropriate, estimate the risk of preterm birth by considering the use of adjunct
prediction tests including fetal fibronectin and assessment of cervical length.

Research recommendation:

e Any future randomised trials of repeat antenatal corticosteroids should report on the risk factors for
preterm birth of the included participants.
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14.2 Women in preterm labour

What is the safety for the mother of administering a single course of antenatal corticosteroids to
women in preterm labour?

What is the safety for the fetus, infant, child, adult of administering a single course of antenatal
corticosteroids to women in preterm labour?

Single course of antenatal corticosteroids
The Roberts CPG version 2015 systematic review included 15 trials that stated they included a proportion
of the women who were in preterm labour (Table 40):

e Balci (2010)  100%

e Block (1977)  (proporttion not reported)
e Doran (1980) 95%

e Fekih (2002) (proportion not reported)
e Gamsu (1989) 95%

e Garite (1992) 53%

e Goodner (1979) (proportion not reported)
e Kari (1994)  78%

e Liggins (1972) 20%

e DPorto (2011)  67%

e Qublan (2001) (proportion not reported)
e Schutte (1980) (proportion not reported)
e Silver (1996)  62%

e Taeusch (1979) (proportion not reported)
e Teramo (1980) 100%.

Of the remaining 11 trials, women in active labour were not eligible for one trial (Nelson 1985).
The other 10 trials did not state whether women in preterm labour were included or not (Appendix |).

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for a single course of antenatal
corticosteroids. We then report on the subset of 14 trials that specifically reported that a proportion of
the women recruited into their trial were in spontaneous preferm labour.

Maternal primary outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women treated

with a single course of antenatal corticosteroids and those with no antenatal corticosteroids (RR 0.90,

95%CI 0.69 to 1.17; 13 trials, n=2525 women).

e Seven trials reported they included a proportion of women in preterm labour (range 20% to 78%,

where detailed) and provided data for chorioamnionitis (Feikh, 2002; Garite 1993; Kari 1994;
Liggins 1972; Qublan 2001; Schutte 1980; Silver 1996). The size of the treatment effect was
similar to the overall effect and there was no significant difference between groups (RR 0.97,
95%CI 0.70 to 1.33; 7trials, n=1797 women) (Table 46).

Page 151




Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women treated
with a single course of antenatal corticosteroids and those with no antenatal corticosteroids (RR 1.35,
95%CI 0.93 to 1.95; 8 trials, n=1003 women).
e Tive trials reported they included a proportion of women in preterm labour (range 53% to 62%,
where detailed) and provided data for puerperal sepsis (Garite 1992, Qublan 2001, Schutte 1980,
Silver 1996, Taeusch 1979). The direction of the treatment effect was similar to the overall
treatment effect but was statistically significant (RR 2.27, 95%CI 1.38 to 3.27; 5 trials, n=504
women) (Table 46). Caution is required in interpreting the data as the confidence intervals
overlap with those of the overall treatment effect that was not statistically significant.

Pyrexia after trial entry - Overall no difference was seen in the risk for pyrexia after trial entry requiring
treatment with antibiotics between women treated with a single course of antenatal corticosteroids and
those with no antenatal corticosteroids (RR 1.11, 95%CI 0.67 to 1.67; 4 trials, n=481 women).
e Only one trial reported including women in preterm labour although no details were provided of
the proportion (Schutte 1980). The direction of the treatment effect was opposite to the overall
effect but there was no significant difference between groups (RR 0.68, 95%CI 0.20 to 2.27; 1
trial, n=101 women) (Table 46).

Intrapartum pyrexia - Overall no difference was seen in the risk for intrapartum pyrexia requiring treatment
with antibiotics between women treated with a single course of antenatal corticosteroids and those with
no antenatal corticosteroids (RR 0.60, 95%CI 0.15 to 2.49; 2 trials, n=319 women).

e Only one trial reported including women in preterm labour although no details were provided of
the proportion (Schutte 1980). The treatment effect was similar to the overall treatment effect
and there was no significant difference between groups (RR 0.26, 95%CI 0.03 to 2.20; 1 trial,
n=101 women) (Table 46).

Postnatal pyrexia - Overall no difference was seen in the risk for postnatal pyrexia requiring treatment with
antibiotics between women treated with a single course of antenatal corticosteroids and those with no
antenatal corticosteroids (RR 0.92, 95%CI 0.64 to 1.33; 5 trials, n=1323 women).
e Two trials reported including women in preterm labour although no details were provided of the
proportion (Fekih 2002, Schutte 1980). The direction of the treatment effect was opposite to the

overall effect but there was no significant difference between groups (RR 1.42; 95%CI 0.47 to
4.31; 2 trials, n=219 women) (Table 46).

Other maternal primary outcomes for these Clinical Practice Guidelines - No data on quality of life
were reported in the trials that reported including a proportion of the women in their trial in spontaneous
preterm labour.
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Table 46: Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women in preterm labour — Maternal primary outcomes

Primary outcome

Single course of antenatal corticosteroid*

Trials known to have included women in preterm labour

A

Trials contributing Number Risk ratio (RR) Trials Number of Risk ratio (RR) Actual Actual
data of women | (95%Confidence contributing women (95%Confidence proportion number of
Interval) data Interval) detailed in women
trials
Chotioamnionitis Amorim 1999; Catlan 2525 RR 0.90 (0.69 to 1.17), Fekih 2002; 1797 RR 0.97 (0.70 to 1.33), Garite 1992; 435
1991; Dexiprom 1999; 13 trials Garite 1992; 7 trials; n=1797 women Kari 1994;
Fekih 2002; Garite Kari 1994; Liggins 1972;
1992; Kari 1994; Lewis Liggins 1972; Silver 1996
1996; Liggins 1972; Qublan 2001;
Lopez 1989; Morales Schutte 1980;
1989; Qublan 2001; Silver 1996
Schutte 1980; Silver
1996
Puerperal sepsis Amorim 1999; 1003 RR 1.35 (0.93 to 1.95), Garite 1992; 504 RR 2.27 (1.38 to 3.72), Garite 1992; 85
Dexiprom 1999; Garite 8 trials Qublan 2001; 5 trials, n=504 women Silver 1996
1992; Lewis 1996; Schutte 1980;
Qublan 2001; Schutte Silver 1996;
1980; Silver 1996; Taeusch 1979
Taeusch 1979
Pyrexia after trial Amorim 1999; Nelson 481 RR 1.11 (0.67 to 1.67), Schutte 1980 101 RR 0.68 (0.20 to 2.27), - -
entry requiring 1985; Schutte 1980; 4 trials 1 trial, n=101 women
treatment Taeusch 1979
Intrapartum Amorim 1999; Schutte 319 RR 0.60 (0.15 to 2.49), Schutte 1980 101 RR 0.26 (0.03 to 2.20), - -
pyrexia requiring 1980 2 trials 1 trial, n=101 women
treatment
Postnatal pyrexia Amorim 1999; 1323 RR 0.92 (0.64 to 1.33), Fekih 2002; 219 RR 1.47 (0.47 to 4.31), - -

requiring treatment

Collaborative 1981;
Dexiprom 1999; Fekih
2002; Schutte 1980

5 trials

Schutte 1980

2 trials, n=219 women

*Source: Roberts CPG version 2015 ; “meta-analyses conducted for these Clinical Practice Guidelines, NR not reported
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Infant primary outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or Iater death -

Perinatal death - Overall there was a significant reduction in the risk for perinatal death for infants who had

been exposed to antenatal corticosteroids compared with no exposure (RR 0.77, 95%CI 0.67 to 0.89; 13

trials, n=3627 infants).

e Nine trials reported they included a proportion of women in preterm labour (range 53% to 95%,

where detailed) and provided data for perinatal death (Block 1977; Doran 1980; Gamsu 1989;
Garite 1992; Kari 1994; Ligeins 1972; Qublan 2001; Schutte 1980; Taeusch 1979). The size of the
treatment effect was similar to the overall treatment effect and was statistically significant (RR
0.76, 95%CI 0.64 to 0.90; 9 trials, n=2399 infants) (Table 47).

Fetal death - Overall no difference was seen in the risk of fetal death between infants who had been
exposed to antenatal corticosteroids and infants with no exposure (RR 0.98, 95%CI 0.73 to 1.30; 13 trials,
n=3627 infants).
e Nine trials reported they included a proportion of women in preterm labour (range 20% to 95%,
where detailed) and provided data for fetal death (Block 1977; Doran 1980; Gamsu 1989; Garite
1992; Kari 1994; Liggins 1972; Qublan 2001; Schutte 1980; Taeusch 1979). The size of the
treatment effect was similar to the overall effect and there was no significant difference between
groups (RR 1.00, 95%CI 0.72 to 1.40; 9 trials, n=2399 infants) (Table 47).

Neonatal death - Overall there was a significant reduction in the risk for neonatal death between infants
exposed to a single course of antenatal corticosteroids and those with no antenatal corticosteroids (RR
0.68, 95%CI 0.58 to 0.80; 21 trials, n=4408 infants).
e Thirteen trials reported they included a proportion of women in preterm labour (range 20% to
95%, where detailed) and provided data for neonatal death (Block 1977; Doran 1980; Fekih 2002;
Gamsu 1989; Garite 1992; Goodner 1979; Kari 1994; Liggins 1972; Porto 2011; Qublan 2001;
Schutte 1980; Silver 1996; Taeusch 1979). The size of the treatment effect was similar to the
overall treatment effect and was statistically significant (RR 0.65, 95%CI 0.54 to 0.79; 13 trials,
n=2810 infants) (Table 47).

Respiratory distress syndrome - Overall there was a significant reduction in the risk for respiratory

distress syndrome between infants exposed to a single course of antenatal corticosteroids and those with

no antenatal corticosteroids (RR 0.65, 95%CI 0.58 to 0.73; 25 trials, n=4590 infants).

e Fifteen trials reported they included a proportion of women in preterm labour (range 20% to

100%, where detailed) and provided data for respiratory distress syndrome (Balci 2010; Block
1977; Doran 1980; Fekih 2002; Gamsu 1989; Garite 1992; Goodner 1979; Kari 1994; Liggins
1972; Porto 2011; Qublan 2001; Schutte 1980; Silver 1996; Taeusch 1979; Teramo 1980). The
size of the treatment effect was similar to the overall treatment effect and was statistically
significant (RR 0.65, 95%CI 0.57 to 0.74; 15 trials, n=3683 infants) (Table 47).

Composite of serious infant outcomes - This outcome was not reported in any of the trials of a single
course of antenatal corticosteroids.
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Table 47:

Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women in preterm labour — Infant primary outcomes

Primary Single course of antenatal corticosteroid* Trials known to have included women in preterm labour”
outcome Trials contributing data Number Risk ratio (RR) Trials contributing Number | Risk ratio (RR) Actual Actual
of infants | (95% Confidence data of (95% Confidence proportion number
Interval) infants Interval) detailed in of
trials infants
Perinatal death Amorim 1999; Block 1977; Collaborative 3627 RR 0.77 (0.67 to 0.89), | Block 1977; Doran 2399 RR 0.76 (0.64 to 0.90), Doran 1980; 824
1981; Dexiprom 1999; Doran 1980; 13 trials 1980; Gamsu 1989; 9 trials, n=2399 infants Gamsu 1989;
Gamsu 1989; Garite 1992; Kari 1994, Garite 1992; Kari Garite 1992;
Liggins 1972; Parsons 1988; Qublan 2001; 1994; Liggins 1972; Kari 1994;
Schutte 1980; Taeusch 1979 Qublan 2001; Schutte Liggins 1972;
1980; ¢
Fetal death Amorim 1999; Block 1977; Collaborative 3627 RR 0.98 (0.73 to 1.30), | Block 1977; Doran 2399 RR 1.00 (0.72 to 1.40), Doran 1980; 824
1981; Dexiprom 1999; Doran 1980; 13 trials 1980; Gamsu 1989; 9 trials, n=2399 infants Gamsu 1989;
Gamsu 1989; Garite 1992; Kari 1994; Garite 1992; Kari Garite 1992;
Liggins 1972; Parsons 1988; Qublan 2001; 1994; Liggins 1972; Kari 1994;
Schutte 1980; Taeusch 1979 Qublan 2001; Schutte Liggins 1972;
1980; Taeusch 1979
Neonatal death Amorim 1999; Block 1977; Collaborative 4408 RR 0.68 (0.58 to 0.80), | Block 1977; Doran 2810 RR 0.65 (0.54 to 0.79), Doran 1980; 1058
1981; Dexiprom 1999; Doran 1980; Fekih 21 trials 1980; Fekih 13 trials, n=2810 infants [ Gamsu 1989;
2002; Gamsu 1989; Garite 1992; 2002;Gamsu 1989; Garite 1992;
Goodner 1979; Kari 1994; Lewis 1996; Garite 1992; Goodner Kari 1994;
Liggins 1972; Lopez 1989; Morales 1989; 1979; Kari 1994, Liggins 1972;
Nelson 1985; Parsons 1988; Porto 2011; Liggins 1972; Porto Porto 2011;
Qublan 2001; Schutte 1980; Silver 1996; 2011; Qublan 2001; Silver 1996
Taeusch 1979 Schutte 1980; Silver
1996; Taeusch 1979
Respiratory Amorim 1999; Balci 2010; Block 1977; 4590 RR 0.65 (0.58 to 0.73), | Balci 2010; Block 3683 RR 0.65 (0.57 to 0.74), Balci 2010; 1233
distress Cararach 1991; Carlan 1991; Collaborative 25 trials 1977; Doran 1980 15 trials, n=3683 infants | Doran 1980;
syndrome 1981; Dexiprom 1999; Doran 1980; Fekih Fekih 2002; Gamsu Gamsu 1989;
2002; Gamsu 1989; Garite 1992; 1989; Garite 1992; Garite 1992;
Goodner 1979; Kari 1994; Lewis 1996; Goodner 1979; Kari Kari 1994;
Liggins 1972; Lopez 1989; Morales 1989; 1994; Liggins 1972; Liggins 1972;
Nelson 1985; Parsons 1988; Porto 2011; Porto 2011; Qublan Porto 2011;

Qublan 2001; Schutte 1980; Silver 1996;
Taeusch 1979; Teramo 1980

2001; Schutte 1980;
Silver 1996; Taeusch
1979; Teramo 1980

Silver 1996;
Teramo 1980

*Source: Roberts CPG version 2015; “meta-analyses conducted for these Clinical Practice Guidelines
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Evidence summary for safety of a single course of antenatal corticosteroids in women in
preterm labour

Fifteen of 26 trials included in the Roberts CPG version 2015 systematic review reported including a
proportion of women in preterm labour at trial entry. Where reported, the proportion of women in
preterm labour ranged from 20% to 100% of the women recruited into the trials of a single course of
antenatal corticosteroids.

For the mother

Overall, where reported in 26 trials, no differences were seen between women treated with a single course
of antenatal corticosteroids and women with no corticosteroids in the risk for chorioamnionitis, pyrexia
after trial entry, intrapartum pyrexia, postnatal pyrexia or puerperal sepsis.

Fifteen trials reported including a proportion of women in preterm labour.

e Tor chorioamnionitis and intrapartum pyrexia the size of the treatment effect was similar to the
overall effect and there was no difference between groups;

e Tor pyrexia after trial entry and postnatal pyrexia the direction of the treatment effect was
opposite to the overall effect but there was no difference between groups;

e Tor puerperal sepsis the direction of the treatment effect was similar to the overall effect and was
statistically significant. However the confidence intervals overlap with the overall effect which
was not statistically significant.

No data were reported for maternal quality of life from any of the trials included in the Roberts CPG
version 2015 systematic review.

For the infant

Overall, where reported in 26 trials, there was a significant reduction in the risks for perinatal death,
neonatal death and respiratory distress syndrome. No difference was seen in the risk for fetal death
between infants exposed to a single course of antenatal corticosteroids and infants with no exposure.

Fifteen trials reported including a proportion of women in preterm labour. The evidence is consistent

with the overall treatment effect:

e For perinatal death, neonatal death and respiratory distress syndrome the size of the treatment effect
was similar to the overall effect and the difference was statistically significant for infants exposed to a
single course of antenatal corticosteroids compared with no exposure.

e For fetal death, the size of the treatment effect was similar to the overall and there was no difference
between groups;

No data were reported for a composite of serious infant outcomes in any of the trials included in the
Roberts CPG version 2015 systematic review.

Evidence is based on a subset of data from trials that reported they included a proportion of women in
preterm labour. This level of evidence cannot be used to form a clinical recommendation
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See Appendix M15 — Evidence Summary (Page 368)

What is the safety for the mother, fetus, infant, child, adult of administering a single course of
antenatal corticosteroids to women in preterm labour?

Practice Points:

e Use a single course of antenatal corticosteroids in women in preterm labour.

e  Where appropriate, estimate the risk of preterm birth by considering the use of adjunct prediction
tests including fetal fibronectin and assessment of cervical length.

e Where appropriate, monitor women in preterm labour for signs of puerperal sepsis when antenatal

corticosteroids have been given.
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What is the safety for the mother of administering repeat dose(s) of antenatal corticosteroids to
women in preterm labour?

What is the safety for the fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women in preterm labour?

Repeat dose(s) of antenatal corticosteroids
Nine of the 10 trials in the ‘Repeat doses of prenatal corticosteroids for women at risk of preterm birth for improving
neonatal bealth outcomes’ (Crowther 2011) reported that a proportion of the women included were in
preterm labour (Table 41):

e Aghajafari (2002) 25%

e Crowther (2000) 27%

e Garite (2009) 31%

e Guinn (2002) 54%

e Mazumder (2008) (proportion not reported)

e McEvoy (2002)  30%

e McEvoy (2010)  76%

e  Murphy (2008)  84%

e Wapner (20060)  67%.

Peltoniemi (2007) did not provide details as to whether women in preterm labour were eligible for
inclusion. An inclusion critetion for recruitment into each of the trials was that the woman had already
received a single course of antenatal corticosteroids seven or more days prior and there was a risk of
preterm birth. Preterm labour was considered to be a risk factor for preterm birth (Appendix K). No
additional trials were identified for the Crowther CPG version 2015 systematic review.

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for repeat antenatal corticosteroids. We
then report on the subset of nine trials that specifically reported that a proportion of the women recruited
into their trial were in spontaneous preterm labour.

Maternal primary outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had
received repeat antenatal corticosteroids and those with no repeat treatment (RR 1.16, 95%CI 0.92 to
1.46; 6 trials, n=4261 women). All six trials reported that they had included women in preterm labour
(range 25% to 84%) (Aghajafari 2002, Crowther 2006, Garite 2009, Guinn 2001, Murphy 2008, Wapner
2006) (Table 48).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had

received repeat antenatal corticosteroids and those with no repeat treatment (RR 1.15, 95%CI 0.83 to

1.60; 5 trials, n=3091 women).

e Four trials reported they included a proportion of women in preterm labour (range 25% to 84%)

and provided data for puerperal sepsis (Aghajafari 2002, Guinn 2001, Murphy 2008, Wapner
20006). The size of the treatment effect was similar to the overall effect and thete was no
significant difference between groups (RR 1.05, 95%CI 0.72 to 1.54; 4 trials, n=2842 women)
(Table 48).
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Postnatal pyrexia - Overall no difference was seen in the risk for postnatal pyrexia requiring treatment with
antibiotics between women who had received repeat antenatal corticosteroids and those with no repeat
treatment in one trial (Crowther 20006) reporting this outcome (RR 0.87, 95%CI 0.55 to 1.38; 1 trial,
n=982 women). This trial reported 27% of women included were in preterm labour.

Other maternal infection outcomes - No data for pyrexia after entry into trial or intrapartum pyrexia requiring
antibiotics were reported in the trials included in the Crowther (2011) systematic review (Table 48).

Other maternal primary outcomes for these Clinical Practice Guidelines - No data from trials
included in the Crowther (2011) systematic review were reported for maternal quality of life.
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Table 48: Comparison of the overall effect estimate for use of repeat antenatal corticosteroids with trials that reported including a proportion of

women in preterm labour — Maternal primary outcomes

Primary outcome

Repeat course of antenatal corticosteroid*

Trials known to have included women in preterm labour”

Trials contributing Number | Risk ratio (RR) Trials contributing Number of Risk ratio (RR) Actual Actual
data of (95% Confidence data women (95% Confidence proportion number of
women Interval) Interval) detailed in women
trials
Chorioamnionitis Aghajafari 2002; 4261 RR 1.16 (0.92 to Aghajafari 2002; 4261 RR 1.16 (0.92 to 1.46), Aghajafari 2002; | 2553
Crowther 2006; Garite 1.40), Crowther 2006; Garite 6 trials, n=4261 women Crowther 2000;
2009; Guinn 2001, 6 trials 2009; Guinn 2001, Garite 2009;
Murphy 2008; Wapner Murphy 2008; Wapner Guinn 2001;
2006 2006 Murphy 2008;
Wapner 2006
Puerperal sepsis Aghajafari 2002; Guinn 3091 RR 1.15 (0.83 to Aghajafari 2002; Guinn | 2842 RR 1.05 (0.72 to 1.54), Aghajafari 2002; | 2152
2001; Murphy 2008; 1.60), 2001; Murphy 2008; 4 trials, n=2842 women Guinn 2001;
Peltoniemi 2007; Wapner 5 trials Wapner 2006 Murphy 2008;
2006 Wapner 2006
Pyrexia after trial - - Not reported - - Not reported - -
entry requiring
treatment
Intrapartum - - Not reported - - Not reported - -
pyrexia requiring
treatment
Postnatal pyrexia Crowther 2006 982 RR 0.87 (0.55 to Crowther 2006 982 RR 0.87 (0.55 to 1.38), Crowther 2006 265

requiring treatment

1.38),

1 trial

1 trial, n=982 women

*Source: Crowther (2011); “meta-analyses conducted for these Clinical Practice Guidelines
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Infant primary outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or later death -

Perinatal death - Overall no difference was seen in the risk for perinatal death between infants who had

been exposed to repeat antenatal corticosteroids and those with no repeat exposure (RR 0.94, 95%CI 0.71

to 1.23; 9 trials, n=5554 infants).

e  FHight trials reported they had included a proportion of women in preterm labour (range 25% to

84%, where detailed) and provided data for perinatal death (Aghajafari 2002, Crowther 2000,
Garite 2009, Guinn 2001, Mazumder 2008, McEvoy 2010, Murphy 2008, Wapner 2006). The size
of the treatment effect was similar to the overall effect and there was no significant difference
between groups (RR 0.88, 95%CI 0.67 to 1.17; 8 trials, n=5228 infants) (T'able 49).

Fetal death - Overall no difference was seen in the risk for fetal death between infants who had been
exposed to repeat antenatal corticosteroids and those with no repeat exposure (RR 0.82, 95%CI 0.24 to
2.84; 7 trials, n=2755 infants).
e Six trials reported they had included a proportion of women in preterm labour (range 25% to
76%, where detailed) and provided data for fetal death (Aghajatari 2002, Crowther 2006, Garite
2009, Guinn 2001, Mazumder 2008, McEvoy 2010). The size of the treatment effect was similar
to the overall effect and there was no significant difference between groups (RR 0.77, 95%CI
0.19 to 3.11; 6 trials, n=2429 infants) (T'able 49).

Neonatal death - Overall no difference was seen in the risk for neonatal death between infants who had
been exposed to repeat antenatal corticosteroids and those with no repeat exposure (RR 0.91, 95%CI 0.62
to 1.34; 7 trials, n=2713 infants).
e  Six trials reported they had included a proportion of women in preterm labour (range 25% to
76%, where detailed) and provided data for neonatal death (Aghajafari 2002, Crowther 20006,
Garite 2009, Guinn 2001, Mazumder 2008, McEvoy 2010). The size of the treatment effect was
similar to the overall effect and there was no significant difference between groups (RR 0.80,
95%CI 0.53 to 1.21; 6 trials, n=2387 infants) (Table 49).

Respiratory distress syndrome - Overall there was a significant reduction for the risk of respiratory
distress syndrome for infants who had been exposed to repeat antenatal corticosteroids compared with
no repeat exposure (RR 0.83, 95%CI 0.75 to 0.91; 8 trials, n=3206 infants).

e Seven trials reported they had included a proportion of women in preterm labour (range 25% to
84%, where detailed) and provided data for respiratory distress syndrome (Aghajafari 2002,
Crowther 2006, Garite 2009, Guinn 2001, Mazumder 2008, McEvoy 2010, Wapner 2006). The
size of the treatment effect was similar to the overall effect and also was statistically significant
(RR 0.79, 95%CI 0.70 to 0.88; 7 trials, n=2880 infants) (Table 49).

Composite of setious infant outcomes - Overall there was a significant reduction in the risk for a
composite of serious infant outcomes for infants who had been exposed to repeat antenatal
corticosteroids compared with no repeat exposure (RR 0.84, 95%CI 0.75 to 0.94; 7 trials, n= 5094). All
seven of these trials reported that they included a proportion of women in preterm labour (range 25% to
84%, where detailed) (Aghajafari 2002, Crowther 2006, Garite 2009, Guinn 2001, Mazumder 2008,
Murphy 2008, Wapner 2006) (Table 49).
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Table 49:

Comparison of the overall effect estimate for use of repeat antenatal corticosteroids with trials that reported including a proportion of

women in preterm labour — Infant primary outcomes

Primary Repeat course of antenatal corticosteroid* Trials known to have included women in preterm labour”
outcome Trials contributing data Number of Risk ratio (RR) Trials contributing | Number | Risk ratio (RR) Actual Actual
infants (95% Confidence Interval) data of (95% Confidence proportion number
infants Interval) detailed in of
trials infants
Perinatal death Aghajafari 2002; Crowther 5554 RR 0.94 (0.71 to 1.23), Aghajafari 2002; 5228 RR 0.88 (0.67 to 1.17), Aghajafari 2002; 3115
2006; Garite 2009; Guinn 9 trials Crowther 20006; 8 trials, n=5228 infants Crowther 20006;
2001; Mazumder 2008; Garite 2009; Guinn Garite 2009;
McEvoy 2010; Murphy 2008; 2001; Mazumder Guinn 2001;
Peltoniemi 2007; Wapner 2008; McEvoy 2010; McEvoy 2010;
2006 Murphy 2008; Murphy 2008;
Wapner 2006 Wapner 2006
Fetal death Aghajafari 2002; Crowther 2755 RR 0.82 (0.24 to 2.84), Aghajafari 2002; 2429 RR 0.77 (0.19 to 3.11), Aghajafari 2002; | 848
2006; Garite 2009; Guinn 7 trials Crowther 20006; 6 trials, n=2429 infants Crowther 2006;
2001; Mazumder 2008; Garite 2009; Guinn Garite 2009;
McEvoy 2010; Peltoniemi 2001; Mazumder Guinn 2001;
2007 2008; McEvoy 2010 McEvoy 2010
Neonatal death | Aghajafari 2002; Crowther 2713 RR 0.91 (0.62 to 1.34), Aghajafari 2002; 2387 RR 0.80 (0.53 to 1.21), Aghajafari 2002; | 823
2006; Garite 2009; Guinn 7 trials Crowther 2006; 6 trials, n=2387 infants Crowther 2006;
2001; Mazumder 2008; Garite 2009; Guinn Garite 2009;
McEvoy 2010; Peltoniemi 2001; Mazumder Guinn 2001;
2007 2008; McEvoy 2010 McEvoy 2010
Respiratory Aghajafari 2002; Crowther 3206 RR 0.83 (0.75 to 0.91), Aghajafari 2002; 2880 RR 0.79 (0.70 to 0.88), Aghajafari 2002; | 1155
distress 2006; Garite 2009; Guinn 8 trials Crowther 2006; 7 trials, n=2880 infants Crowther 2006;
syndrome 2001; Mazumder 2008; Garite 2009; Guinn Garite 2009;
McEvoy 2010; Peltoniemi 2001; Mazumder Guinn 2001;
2007; Wapner 2006 2008; McEvoy 2010; McEvoy 2010;
Wapner 2006 Wapner 2006
Composite Aghajafari 2002; Crowther 5094 RR 0.84 (0.75 to 0.94), Aghajafari 2002; 5094 RR 0.84 (0.75 to 0.94), Aghajafari 2002; | 3016
outcome of 2006; Garite 2009; Guinn 7 trials Crowther 2006; 7 trials, n=5094 infants Crowther 2006;
serious infant 2001; Mazumder 2008; Garite 2009; Guinn Garite 2009;
outcomes Murphy 2008; Wapner 2006 2001; Mazumder Guinn 2001;
2008; Murphy 2008; Murphy 2008;
Wapner 2006 Wapner 2006

*Source: Crowther (2011) ; “meta-analyses conducted for these Clinical Practice Guidelines
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Evidence summary for safety of repeat antenatal corticosteroids in women in preterm
labour

Nine of 10 trials included in the Crowther (2011) systematic review reported including a proportion of
women in preterm labour at trial entry. The proportion of women included in the trials in preterm labour
ranged from 25% to 84%, where reported.

For the mother

Overall, where reported in 10 trials, no differences were seen between women treated with repeat
antenatal corticosteroids and women with no repeat corticosteroids in the risk for chorioamnionitis,
postnatal pyrexia or puerperal sepsis.

Nine trials reported including a proportion of women in preterm labour. The evidence is consistent with
the overall treatment effect:
e For chorioamnionitis, postnatal pyrexia and puerperal sepsis, the size of the treatment effect was
the same or similar to the overall effect and there was no difference between groups.

No data were reported for pyrexia after trial entry, intrapartum pyrexia or maternal quality of life from
these nine trials.

For the infant

Overall, where reported in 10 trials, there was a significant reduction in the risks for respiratory distress
syndrome and a composite of serious infant outcomes. No differences were seen in the risks for perinatal
death, fetal death or neonatal death between infants exposed to a repeat antenatal corticosteroids and
infants with no repeat exposure.

Nine trials reported including a proportion of women in preterm labour. The evidence is consistent with

the overall treatment effect:

e For respiratory distress syndrome and a composite of serious infant outcomes the size of the
treatment effect was similar to the overall effect and there was a significant reduction in risk for
infants exposed to a repeat antenatal corticosteroids compared with no repeat exposure;

e For perinatal death, fetal death and neonatal death the size of the treatment effect was similar to the
overall effect and there was no difference between groups.

Evidence is based on a subset of data from trials that reported they included a proportion of women in
preterm labour. This level of evidence cannot be used to form a clinical recommendation

See Appendix M16 — Evidence Summary (Page 372)

What is the safety for the mother, fetus, infant, child, adult of administering repeat dose(s) of
antenatal corticosteroids to women in preterm labour?

Practice points:

e Repeat antenatal corticosteroids for a woman in preterm labour.

e  Where appropriate, estimate the risk of preterm birth by considering the use of adjunct
prediction tests including fetal fibronectin and assessment of cervical length.
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14.3 Women with preterm prelabour rupture of membranes at risk of
preterm birth

What is the safety for the mother of administering a single course of antenatal corticosteroids to
women with preterm prelabour rupture of membranes (at trial entry) at risk of preterm birth?

What is the safety for the fetus, infant, child, adult of administering a single course of antenatal
corticosteroids to women with preterm prelabour rupture of membranes (at trial entry) at risk of
preterm birth?

Single course of antenatal corticosteroids

Sixteen out of 26 randomised trials in the Roberts CPG version 2015 systematic review stated that they
included a proportion of women with preterm prelabour rupture of membranes who were at risk of
preterm birth in their trials although not all reported the proportion (Table 40):

e Block (1977) proportion not reported
e (Cararach (1991)  100%
e Carlan (1991) 100%

e  Collaborative (1981) 47%
e Dexiprom (1999)  100%

e Doran (1980) proportion not reported
e Lewis 1996 proportion not reported
e Liggins (1972) 28%
e Lopez (1989) 100%

e Morales (1989) 100%
e Nelson (1985) 100%
e Parsons (1988) 100%
e Porto (2011) 40%
e Qublan (2001) proportion not reported
e  Schutte (1980) proportion not reported
e Silver (1996) 23%

For five of the remaining trials women with preterm prelabour rupture of membranes were not eligible
(Amorim 1999, Balci 2010, Garite 1992, Kari 1994, Shanks 2010). Women with prolonged preterm
prelabour rupture of membranes (>24 hours) were not eligible in one trial (Nelson 1985). Five trials did
not state if women with preterm prelabour rupture of membranes were eligible (Fekih 2002, Gamsu 1989,
Goodner 1979, Lewis 1996, Teramo 1980) (Appendix ]).

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for a single course of antenatal
corticosteroids. We then report on the subset of 16 trials that specifically reported that they included a
proportion of women recruited into their trial with preerm prelabonr rupture of membranes at trial entry. Where
data are available we report on trials that only recruited women with preterm prelabour rupture of

membranes.
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Maternal primary outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had
been treated with a single course of antenatal corticosteroids and those with no antenatal corticosteroids
(RR 0.90, 95%CI 0.69 to 1.17; 13 trials, n=2525 women).

e Nine trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (range 23% to 100% where detailed) and provided data for
chorioamnionitis (Carlan 1991, Dexiprom 1999, Lewis 1996, Liggins 1972, Lopez 1989, Morales
1989, Qublan 2001, Schutte 1980, Silver 1996). The size of the treatment effect was similar to the
overall effect and there was no significant difference between groups (RR 0.82, 95%CI 0.61 to
1.09; 9 trials, n=1961 women) (Table 50).

e Four trials reported they included only women at with preterm prelabour rupture of membranes
at trial entry at risk of preterm birth and provided data for chorioamnionitis (Carlan 1991,
Dexiprom 1999, Lopez 1989, Morales 1989). The size of the treatment effect was similar to the
overall effect and there was no significant difference between groups (RR 0.69, 95%CI 0.41 to
1.18; 4 trials, n=433 women) (Table 50).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with a single course of antenatal corticosteroids and those with no antenatal corticosteroids
(RR 1.35, 95%CI 0.93 to 1.95; 8 trials, n=1003 women).

e  Five trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (range 23% to 100% where reported) and provided data for puerperal
sepsis (Dexiprom 1999, Lewis 1996, Qublan 2001, Schutte 1980, Silver 1996). The direction of
the treatment effect was similar to the overall effect and there was no significant difference
between groups (RR 1.42, 95%CI 0.76 to 2.63; 5 trials, n=596 women).

e One trial reported including only women with preterm prelabour rupture of membranes at trial
entry at risk of preterm birth and provided data for puerperal sepsis (Dexiprom, 1999). Although
the direction of the treatment effect was opposite to the overall effect, showing reduced risk,
there was no significant difference between groups (RR 0.57, 95%CI 0.27 to 2.89; 1 trial, n=204
women) (Table 50).

Pyrexia after trial entry - Overall no difference was seen in the risk for pyrexia after trial entry between
women who had been treated with a single course of antenatal corticosteroids and those with no
antenatal corticosteroids (RR 1.11, 95%CI 0.67 to 1.67; 4 trials, n=481 women).

e Two trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (Nelson 1985 100%; Schutte 1980) and provided data for pyrexia after
trial entry. The treatment effect was in the opposite direction to the overall effect, showing
reducing risk, but there was no significant difference between groups (RR 0.51, 95%CI 0.18 to
1.41; 2 trials, n=145 women).

e One trial reported that including only women with preterm prelabour rupture of membranes at
trial entry at risk of preterm birth and provided data for pyrexia after trial entry (Nelson
1985). The direction of the treatment effect was opposite to the overall effect, showing reduced
risk, but there was no significant difference between groups (RR 0.25, 95%CI 0.03 to 2.06; 1 trial,
n=44 women) (Table 50).

Intrapartum pyrexia - Overall no difference was seen in the risk for intrapartum pyrexia requiring treatment
between women who had been treated with a single course of antenatal corticosteroids and those with no
antenatal corticosteroids (RR 0.60, 95%CI 0.15 to 2.49; 2 trials, n=319 women).
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e Only one trial (Schutte 1980) reported including a proportion of women with preterm prelabour
rupture of membranes at trial entry and provided data for intrapartum pyrexia requiring
treatment. The size of the treatment effect was similar to the overall effect and there was no
significant difference between groups (RR 0.26, 95%CI 0.03 to 2.20; 1 trial, n=101 women)
(Table 50).

Postnatal pyrexia - Overall no difference was seen in the risk for postnatal pyrexia requiring treatment
between women who had been treated with a single course of antenatal corticosteroids and those with no
antenatal corticosteroids (RR 0.92, 95%CI 0.64 to 1.33; 5 trials, n=1323 women).

e Three trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (range 47% to 100% where detailed) and provided data for postnatal
pyrexia requiring treatment (Collaborative Group on Antenatal Steroid Therapy 1981, Dexiprom
1999, Schutte 1980). The size of the treatment effect was similar to the overall effect and there
was no significant difference between groups (RR 1.00, 95%CI 0.65 to 1.53; 3 trials, n=987
women).

e One trial reported including only women with preterm prelabour rupture of membranes at trial
entry at risk of preterm birth and provided data for postnatal pyrexia requiring treatment
(Dexiprom, 1999). The direction of the treatment effect was similar to the overall effect and
there was no significant difference between groups (RR 1.00, 95%CI 0.36 to 2.75; 1 trial, n=204
women) (Table 50).

Other maternal primary outcomes for these Clinical Practice Guidelines - No data on quality of life
were reported in the trials that recruited a proportion of the women with preterm prelabour rupture of
membranes at trial entry.
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Table 50: Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women with preterm prelabour rupture of membranes at trial entry — Maternal primary outcomes

Primary outcome

Single course of antenatal corticosteroid*

Trials known to have included women with preterm prelabour rupture of membranes at trial

entry”

Trials contributing data Number | Risk ratio (RR) Trials contributing data Number Risk ratio (RR) Actual Actual
of (95% Confidence of women | (95% Confidence proportion number of
women | Interval) Interval) detailed in women

trials
Chotioamnionitis Amorim 1999; Carlan 1991; 2525 RR 0.90 (0.69 to 1.17), Carlan 1991; Dexiprom 1961 RR 0.82 (0.61 to 1.09), | Carlan 1991; 768

Dexiprom 1999; Fekih 2002; 13 trials 1999; Lewis 1996; Liggins 9 trials, n=1961 Dexiprom 1999;

Garite 1992; Kari 1994; Lewis 1972; Lopez 1989; Morales women Liggins 1972;

1996; Liggins 1972; Lopez 1989; Qublan 2001; Lopez 1989;

1989; Morales 1989; Qublan Schutte 1980; Silver 1996 Morales 1989;

2001; Schutte 1980; Silver Silver 1996

1996 **Carlan 1991; Dexiprom 433 RR 0.69 (0.41 to 1.18), | **Carlan 1991; 433

1999; Lopez 1989; Morales 4 trials, n=433 women | Dexiprom 1999;
1989 Lopez 1989;
Morales 1989
Puerperal sepsis Amorim 1999; Dexiprom 1003 RR 1.35 (0.93 to 1.95), Dexiprom 1999; Lewis 596 RR 1.42 (0.76 to 2.63), | Dexiprom 1999; | 221

1999; Garite 1992; Lewis 8 trials 1996; Qublan 2001, 5 trials, n=596 women, | Silver 1996

1996; Qublan 2001; Schutte Schutte 1980; Silver 1996

1980; Silver 1996; Taeusch **Dexiprom 1999 204 RR 0.57 (0.27 to 2.89), | **Dexiprom 204

1979 1 trial, =204 women 1999

Pyrexia after trial Amorim 1999; Nelson 1985; 481 RR 1.11 (0.67 to 1.67), Nelson 1985; Schutte 1980 | 145 RR 0.51 (0.18 to 1.41), | Nelson 1985 44
entry requiting Schutte 1980; Tacusch 1979 4 trials 2 trials, n=145 women
treatment

**Nelson 1985 44 RR 0.25 (0.03 to 2.06), | **Nelson 1985 44

1 trial, n=44 women

Intrapartum Amorim 1999; Schutte 1980 319 RR 0.60 (0.15 to 2.49), Schutte 1980 101 RR 0.26 (0.03 to 2.20), | - -
pyrexia requiring 2 trials 1 trial, n=101 women
treatment
Postnatal pyrexia Amorim 1999; Collaborative 1323 RR 0.92 (0.64 to 1.33), Collaborative 1981; 987 RR 1.00 (0.65 to 1.53), | Collaborative 525
requiring treatment | 1981; Dexiprom 1999; Fekih 5 trials Dexiprom 1999; Schutte 3 trials, n=987 women | 1981; Dexiprom

2002; Schutte 1980 1980 1999

**Dexiprom 1999 204 RR 1.00 (0.36 to 2.75), | **Dexiprom 204
1 trial, n=204 women 1999

*Source: Roberts CPG version 2015 ; “meta-analyses conducted for these Clinical Practice Guidelines; ** Trials specifying preterm prelabour rupture of membranes as entry critetia
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Infant primary outcomes for these Clinical Practice Guidelines:
Fetal, neonatal or later death -

Perinatal death - Overall there was a significant reduction in the risk of perinatal death for infants that been

exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.77, 95%CI 0.67
to 0.89; 13 trials, n=30627 infants).

Eight trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (28% to 100% where reported) and provided data for perinatal death
(Block 1977, Collaborative 1981, Dexiprom 1999, Doran 1980, Liggins 1972, Parsons 1988,
Qublan 2001, Schutte 1980). The size of the treatment effect was similar to the overall effect and
was statistically significant (RR 0.76, 95%CI 0.64 to 0.90; 8 trials, n=2748 infants).

Two trials reported they included only women with preterm prelabour rupture of membranes at
trial entry and provided data for perinatal death (Dexiprom 1999, Parsons 1998). The size of the
treatment effect was similar to the overall effect but did not reach statistical significance (RR
0.38, 95%CI 0.13 to 1.11; 2 trials, n=253 infants), probably due to fewer infants (Table 51).

Fetal death - Overall no difference was seen in the risk of fetal death between infants that been exposed to

a single course of antenatal corticosteroids and those with no exposure (RR 0.98, 95%CI 0.73 to 1.30; 13
trials, n=3627 infants).

Eight trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (28% to 100% where reported) and provided data for fetal death (Block
1977, Collaborative 1981, Dexiprom 1999, Doran 1980, Liggins 1972, Parsons 1988, Qublan
2001,, Schutte 1980). The size of the treatment effect was similar to the overall effect and there
was no significant difference between groups (RR 0.95, 95%CI 0.69 to 1.30; 8 trials, n=2748
infants).

Two trials reported they included only women with preterm prelabour rupture of membranes at
trial entry and provided data for fetal death (Dexiprom 1999, Parsons 1988). The direction of the
treatment effect was similar to the overall effect and there was no significant difference between
groups (RR 0.20, 95%CI 0.01 to 4.04; 2 trials, n=253 infants), probably due to fewer infants
(Table 51).

Neonatal deatly - Overall there was a significant reduction in the risk of neonatal death for infants that been

exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.68, 95%CI 0.58
to 0.80; 21 trials, n=4408 infants).

Fourteen trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (23% to 100% where reported) and provided data for neonatal death
(Block 1977, Collaborative 1981, Dexiprom 1999, Doran 1980, Lewis 1996, Liggins 1972, Lopez
1989, Morales 1989, Nelson 1985, Parsons 1988, Porto 2011, Qublan 2001, Schutte 1980, Silver
1996). The size of the treatment effect was similar to the overall effect and was also statistically
significant (RR 0.69, 95%CI 0.57 to 0.84; 14 trials, n=3348 infants).

Five trials reported they included only women with preterm prelabour rupture of membranes at
trial entry and provided data for neonatal death (Dexiprom 1999; Lopez 1989; Morales 1989;
Nelson 1985; Parsons 1988). The size of the treatment effect was similar to the overall effect but
there was no significant difference between groups (RR 0.72; 95%CI 0.41 to 1.26; 5 trials, n=501
infants), probably due to fewer infants (Table 51).
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Respiratory distress syndrome - Overall there was a significant reduction in the risk of respiratory

distress syndrome for infants that been exposed to a single course of antenatal corticosteroids compared
with no exposure (RR 0.65, 95%CI 0.58 to 0.73; 25 trials, n=4590 infants).

Sixteen trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (23% to 100% where reported) and provided data for respiratory
distress syndrome (Block 1977, Cararach 1991, Carlan 1991, Collaborative 1981, Dexiprom 1999,
Doran 1980, Lewis 1996, Liggins 1972, Lopez 1989, Morales 1989, Nelson 1985, Parsons 1988,
Porto 2011, Qublan 2001, Schutte 1980, Silver 1996). The size of the treatment effect was similar
to the overall effect and was also statistically significant (RR 0.68, 95%CI 0.60 to 0.78; 16 trials,
n=3348 infants).

Seven trials reported they included only women with preterm prelabour rupture of membranes at
trial entry and provided data for respiratory distress syndrome (Cararach 1991, Carlan 1991,
Dexiprom 1999, Lopez 1989, Morales 1989, Nelson 1985, Parsons 1988). The size of the
treatment effect was similar to the overall effect and there was no significant difference between
groups, probably due to fewer infants (RR 0.80, 95%CI 0.57 to 1.14; 7 trials, n=538) (Table 51).

Composite of serious infant outcomes - This outcome was not reported in any of the trials of a single

course of antenatal corticosteroids.
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Table 51:

Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women with preterm prelabour rupture of membranes at trial entry — Infant primary outcomes

Primary Single course of antenatal corticosteroid® Trials known to have included women with preterm prelabour rupture of membranes at trial
outcome entry”
Trials contributing data Number Risk ratio (RR) Trials contributing data | Number | Risk ratio (RR) Actual proportion | Actual
of infants | (95% Confidence of (95% Confidence detailed in trials number
Interval) infants Interval) of
infants
Perinatal death Amorim 1999; Block 1977, 3627 RR 0.77 (0.67 to 0.89), | Block 1977; Collabotative 2748 RR 0.76 (0.64 to 0.90), Collaborative 1981; | 950
Collaborative 1981; Dexiprom 13 trials 1981; Dexiprom 1999; 8 trials, n=2748 infants | Dexiprom 1999;
1999; Doran 1980; Gamsu 1989; Doran 1980; Liggins 1972; Liggins 1972;
Garite 1992; Kari 1994; Liggins Parsons 1988; Qublan Parsons 1988
1972; Parsons 1988; Qublan 2001; 2001; Schutte 1980
Schutte 1980; Taeusch 1979 **Dexiprom 1999; Parsons 253 RR 0.38 (0.13 to 1.11), **Dexiprom 1999; 253
1988 2 trials, n=253 infants Parsons 1988
Fetal death Amorim 1999; Block 1977, 3627 RR 0.98 (0.73 to 1.30), | Block 1977; Collaborative 2748 RR 0.95 (0.69 to 1.30), Collaborative 1981; | 950
Collaborative 1981; Dexiprom 13 trials 1981; Dexiprom 1999; 8 trials, n=2748 infants | Dexiprom 1999;
1999; Doran 1980; Gamsu 1989; Doran 1980; Liggins 1972; Liggins 1972;
Garite 1992; Kari 1994; Liggins Parsons 1988; Qublan Parsons 1988
1972; Parsons 1988; Qublan 2001; 2001; Schutte 1980
Schutte 1980; Taeusch 1979 **Dexiprom 1999; Parsons 253 RR 0.20 (0.01 to 4.04), | **Dexiprom 1999; 253
1988 2 trials, n=253 infants Parsons 1988
Neonatal death Amorim 1999; Block 1977, 4408 RR 0.68 (0.58 to 0.80), | Block 1977; Collabotative 3348 RR 0.69 (0.57 to 0.84), Collaborative 1981; | 1037
Collaborative 1981; Dexiprom 21 trials 1981; Dexiprom 1999; 14 trials, n=3348 Dexiprom 1999;
1999; Doran 1980; Fekih 2002; Dotran 1980; Lewis 1996; infants Liggins 1972;
Gamsu 1989; Garite 1992; Liggins 1972; Lopez 1989; Lopez 1989;
Goodner 1979; Kari 1994; Lewis Morales 1989; Nelson Morales 1989;
1996; Liggins 1972; Lopez 1989; 1985; Parsons 1988; Porto Nelson 1985;
Morales 1989; Nelson 1985; 2011; Qublan 2001; Parsons 1988;
Parsons 1988; Porto 2011; Qublan Schutte 1980; Silver 1996 Porto 2011; Silver
2001; Schutte 1980; Silver 1996; 1996
Taeusch 1979 *Dexiprom 1999; Lopez 501 RR 0.72 (0.41 to 1.26), **Dexiprom 1999; 501
1989; Morales 1989, 5 trials, n=501 infants Lopez 1989;
Nelson 1985; Parsons 1988 Morales 1989;
Nelson 1985;
Parsons 1988
Respiratory Amorim 1999; Balci 2010; Block 4590 RR 0.65 (0.58 to 0.73), | Block 1977; Cararach 3348 RR 0.68 (0.60 to 0.78), Cararach 1991; 1332
distress 1977; Cararach 1991; Carlan 1991; 25 trials 1991; Carlan 1991; 16 trials, n=3348 Carlan 1991;
syndrome Collaborative 1981; Dexiprom Collaborative 1981; infants Collaborative 1981;

1999; Doran 1980; Fekih 2002;

Dexiprom 1999; Doran

Dexiprom 1999;
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Gamsu 1989; Garite 1992;
Goodner 1979; Kari 1994; Lewis
1996; Liggins 1972; Lopez 1989;
Morales 1989; Nelson 1985;
Parsons 1988; Porto 2011; Qublan
2001; Schutte 1980; Silver 1996;
Taeusch 1979; Teramo 1980

1980; Lewis 1996; Liggins
1972; Lopez 1989;
Morales 1989; Nelson
1985; Parsons 1988; Porto
2011; Qublan 2001;
Schutte 1980; Silver 1996

Liggins 1972;
Lopez 1989;
Morales 1989;
Nelson 1985;
Parsons 1988;
Porto 2011; Silver
1996

** Cararach 1991; Carlan
1991; Dexiprom 1999;
Lopez 1989; Morales 1989;
Nelson 1985; Parsons
1988;

538

RR 0.80 (0.57 to 1.14);
7 trials, n=538 infants

** Cararach 1991;
Carlan 1991;
Dexiprom 1999;
Lopez 1989;
Morales 1989;
Nelson 1985;
Parsons 1988;

538

*Source: Roberts CPG version 2015 ; “meta-analyses conducted for these Clinical Practice Guidelines; ; **Trials specifying preterm prelabour rupture of membranes as entry criteria
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Summary of evidence for use of single course of antenatal corticosteroids for preterm prelabour
rupture of membranes at trial entry

Sixteen of 26 trials included in the Roberts CPG version 2015 systematic review reported they included a
proportion of women who had preterm prelabour rupture of membranes at trial entry. The proportion of
women recruited with preterm prelabour rupture of membranes at trial entry ranged from 23% to 100%,
where reported.

For the mother

Opverall, where reported in 26 trials, no differences were seen between women treated with a single course
of antenatal corticosteroids and women with no corticosteroids in the risk for chorioamnionitis, pyrexia
after trial entry, intrapartum pyrexia, postnatal pyrexia or puerperal sepsis.

Sixteen trials reported including a proportion of women with preterm prelabour rupture of membranes at
trial entry.
e For chorioamnionitis, intrapartum pyrexia, postnatal pyrexia and puerperal sepsis the size of the
treatment effect was similar to the overall effect and there was no difference between groups;
e For pyrexia after trial entry the direction of the treatment effect was opposite to the overall
effect, showing reduced risk, but there was no difference between groups;

Seven trials reported only including women with preterm prelabour rupture of membranes at trial entry.
e For chorioamnionitis and postnatal pyrexia the size of the treatment effect was similar to the
overall effect and there was no difference between groups;
e Tor pyrexia after trial entry, postnatal pyrexia and puerperal sepsis the direction of the treatment
effect was opposite to the overall effect, showing reduced risk, but there was no difference
between groups.

No data were reported for maternal quality of life from any of the trials included in the Roberts CPG
version 2015 systematic review.

For the infant

Opverall, where reported in 26 trials, there was a significant reduction in the risks for perinatal death,
neonatal death and respiratory distress syndrome. No difference was seen in the risk for fetal death
between infants exposed to a single course of antenatal corticosteroids and infants with no exposure.

Sixteen trials reported including a proportion of women with preterm prelabour rupture of membranes at
trial entry.

e For perinatal death, neonatal death and respiratory distress syndrome the size of the treatment
effect was similar to the overall effect and the difference was statistically significant for infants
exposed to a single course of antenatal corticosteroids compared with no exposure.

e For fetal death, the size of the treatment effect was similar to the overall effect and there was no
difference between groups;
Seven trials reported only including women with preterm prelabour rupture of membranes at trial entry.
e For perinatal death, neonatal death and respiratory distress syndrome the size of the treatment
effect was similar to the overall effect but there was no significant difference between groups;
e For fetal death, the size of the treatment effect was similar to the overall effect and there was no
difference between groups.
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The lack of statistical effect for those trials that only included women with preterm prelabour rupture of
membranes is probably due to the smaller number of babies.

No data were reported for a composite of serious infant outcomes in any of the trials included in the
Roberts CPG version 2015 systematic review.

Evidence is based on a subset of data from trials that reported they included a proportion of women with

preterm prelabour rupture of membranes. This level of evidence cannot be used to form a clinical
recommendation.

See Appendix M17 — Evidence Summary (Page 376)

What is the safety for the mother, fetus, infant, child, adult of administering a single course of
antenatal corticosteroids to women with preterm prelabour rupture of membranes (at trial entry)
at risk of preterm birth?

Practice point:

e Use a single course of antenatal corticosteroids for women with preterm prelabour rupture of
membranes.
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What is the safety for the mother of administering repeat antenatal corticosteroids to women with
preterm prelabour rupture of membranes (at trial entry) at risk of preterm birth?

What is the safety for the fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with preterm prelabour rupture of membranes (at trial entry) at risk of
preterm birth?

Repeat antenatal corticosteroids

Six of 10 trials from the Cochrane systematic review of Repeat doses of prenatal corticosteroids for women at risk
of preterm birth for improving neonatal health ontcomes (Crowther 2011) stated that they included a proportion of
women with preterm prelabour rupture of membranes at trial entry in their trials (Table 41):

e Aghajafari (2002) 34%
e Crowther (2006) 34%
e Guinn (2002) 24%
e McEvoy (2010) proportion not reported
e Murphy (2008)  16%
e Peltoniemi (2007) 39%

Two trials did not report if women with preterm prelabour rupture of membranes were included in their
trials (Mazumder 2008, McEvoy 2002). Women with preterm prelabour rupture of membranes were not
eligible for two trials (Garite 2009, Wapner 20006). All of the trials included in the Crowther (2011)
systematic review included women who had already been treated with a single course of antenatal
corticosteroids seven days or more previously and remained at risk for preterm birth (Appendix K). No
additional trials were identified in the Crowther CPG version 2015 systematic review.

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for repeat antenatal corticosteroids. We
then report on the subset of six trials that specifically reported that they included a proportion of women
recruited into their trial with preterm prelabour rupture of membranes at trial entry.

Maternal primary outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 1.16, 95%CI
0.92 to 1.46; 6 trials, n=4261 women).

e Tour trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (16% to 34%) and provided data for chorioamnionitis (Aghajafari 2002,
Crowther 2006, Guinn 2001, Murphy 2008). The size of the treatment effect was similar to the
overall effect and there was no significant difference between groups (RR 1.19, 95%CI 0.94 to
1.52; 4 trials, n=3332 women) (Table 52).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 1.15, 95%CI
0.83 to 1.60; 5 trials, n=3091 women).
e Tour trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (16% to 39%) and provided data for puerperal sepsis (Aghajafari 2002,
Guinn 2001, Murphy 2008, Peltoniemi 2007). The size of the treatment effect was similar to the
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overall effect and there was no significant difference between groups (RR 1.26, 95%CI 0.89 to
1.80; 4 trials, n=2599 women) (Table 52).

Postnatal pyrexia - Overall no difference was seen in the risk for postnatal pyrexia requiring treatment
between women who had been treated with repeat antenatal corticosteroids and those with no repeat
treatment (RR 0.87, 95%CI 0.55 to 1.38; 1 trial, =982 women). This single trial (Crowther 2000)
reported that 34% of the women included had preterm prelabour rupture of membranes at trial entry
(Table 52).

Other maternal infection outcomes - There were no randomised controlled trial data reported for pyrexia after

trial entry requiring treatment or intrapartum pyrexia requiring treatment in the Crowther systematic
review (Crowther 2011) (Table 52).

Other maternal primary outcomes for these Clinical Practice Guidelines - No data on quality of life
were reported in the subgroup of trials that reported they included a proportion of the women in their
trial with preterm prelabour rupture of membranes at trial entry.

Infant primary outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or later death -

Perinatal death - Overall no difference was seen in the risk for perinatal death between infants who had
been exposed to repeat antenatal corticosteroids and those with no repeat exposure (RR 0.94, 95%CI 0.71
to 1.23; 9 trials, n=5554 infants).

e  Six trials reported they had included a proportion of women with preterm prelabour rupture of
membranes at trial entry (range 16% to 34% where detailed) and provided data for perinatal
death (Aghajafari 2002, Crowther 2006, Guinn 2001, McEvoy 2010, Murphy 2008, Peltoniemi
2007). The size of the treatment effect was similar to the overall effect and there was no
significant difference between groups (RR 1.03, 95%CI 0.77 to 1.39; 6 trials, n=4406 infants)
(Table 53).

Fetal death - Overall no difference was seen in the risk for fetal death between infants who had been
exposed to repeat antenatal corticosteroids and those with no repeat exposure (RR 0.82, 95%CI 0.24 to
2.84; 7 trials, n=2755 infants).

e  Five trials reported they had included a proportion of women with preterm prelabour rupture of
membranes at trial entry (range 24% to 39% where detailed) and provided data for fetal death
(Aghajafari 2002, Crowther 2006, Guinn 2001, McEvoy 2010, Peltoniemi 2007). The size of the
treatment effect was similar to the overall effect and there was no significant difference between
groups (RR 1.10, 95%CI 0.20 to 4.98; 5 trials, n=2102 infants) (Table 53).

Neonatal death - Overall no difference was seen in the risk for neonatal death between infants who had
been exposed to repeat antenatal corticosteroids and those with no repeat exposure (RR 0.91, 95%CI 0.62
to 1.34; 7 trials, n=2713 infants).

e Five trials reported they had included a proportion of women with preterm prelabour rupture of
membranes at trial entry (range 24% to 39%, where detailed) and provided data for neonatal
death (Aghajafari 2002, Crowther 2006, Guinn 2001, McEvoy 2010 (proportion not reported),
Peltoniemi 2007). The size of the treatment effect was similar to the overall effect and there was
no significant difference between groups (RR 1.01, 95%CI 0.66 to 1.56; 5 trials, n=2081 infants)
(Table 53).
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Respiratory distress syndrome - Overall there was a significant reduction for the risk of respiratory
distress syndrome for infants who had been exposed to repeat antenatal corticosteroids compared with
no repeat exposure (RR 0.83, 95%CI 0.75 to 0.91; 8 trials, n=3206 infants).

e Five trials reported they had included a proportion of women with preterm prelabour rupture of
membranes at trial entry (range 24% to 39%, where detailed) and provided data for respiratory
distress syndrome (Aghajafari 2002, Crowther 2006, Guinn 2001, McEvoy 2010, Peltoniemi
2007). The treatment effect was similar to the overall treatment effect and was statistically
significant (RR 0.86, 95%CI 0.77 to 0.97; 5 trials, n=2081 infants) (Table 53).

Composite of setious infant outcomes - Overall there was a significant reduction in the risk for a
composite of serious infant outcomes for infants who had been exposed to repeat antenatal
corticosteroids compared with no repeat exposure (RR 0.84, 95%CI 0.75 to 0.94; 7 trials, n=5094).

e Tour trials reported they included a proportion of women with preterm prelabour rupture of
membranes at trial entry (range 16% to 34%) and provided data for a composite of serious infant
outcomes (Aghajafari 2002, Crowther 2006, Guinn 2001, Murphy 2008). The size of the
treatment effect was similar to the overall effect but there was no significant difference between
groups (RR 0.88, 95%CI 0.77 to 1.01; 4 trials, n=3966 infants) (Table 53).
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Table 52: Comparison of the overall effect estimate for use of repeat antenatal corticosteroids with trials that reported including a proportion of

women with preterm prelabour rupture of membranes at trial entry — Maternal primary outcomes

Repeat course of antenatal corticosteroid* Trials known to have included women with preterm prelabour rupture of membranes at trial entry”
Primary outcome | Trials contributing Number | Risk ratio (RR) Trials contributing | Number | Risk ratio (RR) Actual proportion Actual
data of (95% Confidence data of (95% Confidence Interval) | detailed in trials number of
women Interval) women women
Chorioamnionitis Aghajafari 2002; 4261 RR 1.16 (0.92 to 1.46), Aghajafari 2002; 3332 RR 1.19 (0.94 to 1.52), Aghajafari 2002; 751
Crowther 2006; 6 trials Crowther 2006; 4 trials, n=3332 women Crowther 2000;
Garite 2009; Guinn Guinn 2001; Murphy Guinn 2001; Murphy
2001; Mazumder 2008 2008
2008; McEvoy 2010;
Murphy 2008;
Wapner 2006
Puerperal sepsis Aghajafari 2002; 3091 RR 1.15 (0.83 to 1.60), Aghajafari 2002; 2599 RR 1.26 (0.89 to 1.80), Aghajafari 2002; 514
Guinn 2001; Murphy 5 trials Guinn 2001; Murphy 4 trials, n=2599 women Guinn 2001; Murphy
2008; Peltoniemi 2008; Peltoniemi 2008; Peltoniemi
2007; Wapner 2006 2007 2007
Pyrexia after trial - - NR - - NR - -
entry requiring
treatment
Intrapartum - - NR - - NR - -
pyrexia requiring
treatment
Postnatal pyrexia Crowther 2006 982 RR 0.87 (0.55 to 1.38), Crowther 2006 982 RR 0.87 (0.55 to 1.38), Crowther 2006 334
requiring treatment 1 trial 1 trial, n=982 women

*Source: Crowther (2011); “meta-analyses conducted for these Clinical Practice Guidelines
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Table 53: Comparison of the overall effect estimate for use of repeat antenatal corticosteroids with trials that reported including a proportion of

women with preterm prelabour rupture of membranes at trial entry — Infant primary outcomes

Repeat course of antenatal corticosteroid*

Trials known to have included women with preterm prelabour rupture of membranes at trial entry”

Primary Trials contributing data | Number | Risk ratio (RR) Trials contributing data Number | Risk ratio (RR) Actual Actual
outcome of infants | (95% Confidence of infants | (95% Confidence proportion number of
Interval) Interval) detailed in trials infants

Perinatal Aghajafari 2002; 5554 RR 0.94 (0.71 to Aghajafari 2002; Crowther 4406 RR 1.03 (0.77 to 1.39), Aghajafari 2002; 1012
death Crowther 2006; Garite 1.23), 2006; Guinn 2001; McEvoy 6 trials, n=4406 infants Crowther 20006;

2009; Guinn 2001; 9 trials 2010; Murphy 2008; Guinn 2001;

Mazumder 2008; McEvoy Peltoniemi 2007 Murphy 2008;

2010; Murphy 2008; Peltoniemi 2007

Peltoniemi 2007; Wapner

2006
Fetal death Aghajafari 2002; 2755 RR 0.82 (0.24 to Aghajafari 2002; Crowther 2102 RR 1.10 (0.20 to 4.98), Aghajafari 2002; 643

Crowther 2006; Garite 2.84), 2006; Guinn 2001; McEvoy 5 trials, n=2102 infants Crowther 2000,

2009; Guinn 2001; 7 trials 2010; Peltoniemi 2007 Guinn 2001;

Mazumder 2008; McEvoy Peltoniemi 2007

2010; Peltoniemi 2007
Neonatal Aghajafari 2002; 2713 RR 0.91 (0.62 to Aghajafari 2002; Crowther 2081 RR 1.01 (0.66 to 1.56), Aghajafari 2002; 627
death Crowther 2006; Gatrite 1.34), 2006; Guinn 2001; McEvoy 5 trials, n=2081 infants Crowther 2000;

2009; Guinn 2001; 7 trials 2010; Peltoniemi 2007 Guinn 2001;

Mazumder 2008; McEvoy Peltoniemi 2007

2010; Peltoniemi 2007
Respiratory Aghajafari 2002; 3206 RR 0.83 (0.75 to Aghajafari 2002; Crowther 2081 RR 0.86 (0.77 to 0.97), Aghajafari 2002; 627
distress Crowther 2006; Garite 0.91), 2006; Guinn 2001; McEvoy 5 trials, n=2081 infants Crowther 20006;
syndrome 2009; Guinn 2001; 8 trials 2010; Peltoniemi 2007 Guinn 2001;

Mazumder 2008; McEvoy Peltoniemi 2007

2010; Peltoniemi 2007,

Wapner 2006
Composite Aghajafari 2002; 5094 RR 0.84 (0.75 to Aghajafari 2002; Crowther 3966 RR 0.88 (0.77 to 1.01), Aghajafari 2002; 869
outcome of Crowther 2006; Garite 0.94), 2006; Guinn 2001; Murphy 4 trials, n=3966 infants Crowther 2006;
serious infant 2009; Guinn 2001; 7 trials 2008 Guinn 2001;

outcomes

Mazumder 2008; Murphy
2008; Wapner 2006

Murphy 2008

*Source: Crowther (2011); “meta-analyses conducted for these Clinical Practice Guidelines
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Summary of evidence for use of repeat antenatal corticosteroids for preterm prelabour
rupture of membranes at trial entry

Six of ten trials included in the Crowther (2011) systematic review reported they included a proportion of
women who had preterm prelabour rupture of membranes at trial entry (range 16% to 39%, where
reported).

For the mother
Overall, where reported in 10 trials, no differences were seen between women treated with repeat
antenatal corticosteroids and women with no repeat corticosteroids in the risk for chorioamnionitis,

postnatal pyrexia or puerperal sepsis.

Six trials reported including a proportion of women with preterm prelabour rupture of membranes at trial
entry. The evidence is consistent with the overall treatment effect:
e Tor chorioamnionitis, postnatal pyrexia and puerperal sepsis, the size of the treatment effect was
the same or similar to the overall effect and there was no difference between groups.
No data were reported for pyrexia after trial entry, intrapartum pyrexia or maternal quality of life from
these six trials.

For the infant

Overall, where reported in 10 trials, there was a significant reduction in the risks for respiratory distress
syndrome and a composite of serious infant outcomes. No differences were seen in the risks for perinatal
death, fetal death, neonatal death or severe respiratory distress syndrome between infants exposed to a
repeat antenatal corticosteroids and infants with no repeat exposure.

Six trials reported including a proportion of women in preterm labour. The evidence is consistent with

the overall treatment effect:

e For respiratory distress syndrome the size of the treatment effect was similar to the overall effect and
there was a significant reduction in risk for infants exposed to a repeat antenatal corticosteroids
compared with no repeat exposure;

e For a composite of serious infant outcomes the size of the treatment effect was similar to the overall
effect but there was no significant difference between groups;

e  For perinatal death, fetal death and neonatal death the size of the treatment effect was similar to the
overall effect and there was no significant difference between groups.

Evidence is based on a subset of data from trials that reported they included a proportion of women with

preterm prelabour rupture of membranes. This level of evidence cannot be used to form a clinical

recommendation.

See Appendix M18 — Evidence Summary (Page 380)

What is the safety for the mother, fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with preterm prelabour rupture of membranes (at trial entry) at risk of
preterm birth?

Practice points:

e Repeat antenatal corticosteroids for a woman with preterm prelabour rupture of membranes.
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14.4 Women with chorioamnionitis at risk of preterm birth

What is the safety for the mother of administering a single course of antenatal corticosteroids to
women with chorioamnionitis at risk of preterm birth?

What is the safety for the fetus, infant, child, adult of administering a single course of antenatal
corticosteroids to women with chorioamnionitis at risk of preterm birth?

Single course of antenatal corticosteroids

Four of 26 trials included in the Roberts CPG version 2015 systematic review reported that they included
a proportion, although very small, of women with chorioamnionitis in their trial (at trial entry). Not all of
the trials reported the proportion (Table 40):

e Carlan (1991) 14%
e Tekih (2001) 2%
e Silver (1996) 33%
e (Qublan (2001) proportion not reported

Women with chorioamnionitis were not eligible for inclusion in fourteen of the remaining trials (Balci
2010, Cararach 1991, Collaborative Group on Antenatal Steroid Therapy 1981, Dexiprom 1999, Gamsu
1989, Garite 1992, Kari 1994, Lewis 1996, Lopez 1989, Morales 1989, Nelson 1985, Parsons 1988, Porto
2011, Schutte 1980) (Appendix ]).

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for a single course of antenatal
corticosteroids. We then report on the subset of four trials that specifically reported that they included a
proportion of women recruited into their trial with chorioamnionitis at trial entry.

Maternal primary outcomes for these Clinical Practice Guidelines:
Maternal infection -
Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis requiring treatment

between women who had been treated with a single course of antenatal corticosteroids and those who
received no antenatal corticosteroids (RR 1.35, 95%CI 0.93 to 1.95; 8 trials, n=1003 women).

e Two trials reported they included a proportion of women with chorioamnionitis at trial entry (2%
where reported) and provided data for puerperal sepsis (Qublan 2001, Silver 1996). The treatment
effect was in the same direction as the overall effect and was statistically significant (RR 2.65,
95%CI 1.18 to 5.91; 2 trials, n=214 women). Caution is suggested in interpreting the data as the
numbers of participants are small and there is evidence of imprecision with wide confidence
intervals that overlap with those for the overall treatment effect that showed no significant
difference (Table 54).

Postnatal pyrexia - Overall no difference was seen in the risk for postnatal pyrexia requiring treatment
between women who had been treated with a single course of antenatal corticosteroids and those who
received no antenatal corticosteroids (RR 0.92, 95%CI 0.64 to 1.33; 5 trials, n=1323 women).
e One trial (Fekih 2002) reported including 2% of women with chorioamnionitis at trial entry. The
treatment effect was similar to the overall treatment effect and there was no significant difference
between groups (RR 1.00, 95%CI 0.15 to 6.87; 1 trial, n=118 women) (Table 54).
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Other maternal infection outcomes - No data were reported for other maternal infection outcomes including
pyrexia after trial entry or intrapartum pyrexia requiring treatment in those trials that reported that they
included a proportion of women with chorioamnionitis at trial entry (Table 54).

Other maternal primary outcomes for these Clinical Practice Guidelines - No data on quality of life
were reported in trials of a single course of antenatal corticosteroids that recruited and reported a

proportion of the women in their trial had chorioamnionitis at trial entry.

Infant primary outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or later death -

Perinatal death - Overall there was a significant reduction in the risk for perinatal death for infants who
were exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.77, 95%CI
0.67 to 0.89; 13 trials, n=3627 infants).

e Only one trial (Qublan 2001) reported including a proportion of women with chorioamnionitis at
trial entry (proportion not reported) and provided data for perinatal death. The size of the
treatment effect was similar to the overall effect and was statistically significant (RR 0.48, 95%CI
0.32 to 0.72; 1 trial, n=139 infants) (Table 55).

Fetal death - Overall no difference was seen in the risk for fetal death between infants who were exposed
to a single course of antenatal corticosteroids and those with no exposure (RR 0.98, 95%CI 0.73 to 1.30;
13 trials, n=3627 infants).

e Only one trial (Qublan 2001) reported that it included a proportion of women with
chorioamnionitis at trial entry (proportion not reported) and provided data for fetal death. The
size of the treatment effect was similar to the overall effect and there was no significant difference
between groups (RR 0.93, 95%CI 0.13 to 6.42; 1 trial, n=139 infants) (Table 55).

Neonatal death - Overall there was a significant reduction in the risk for neonatal death for infants who
were exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.68, 95%CI
0.58 to 0.80; 21 trials, n=4408 infants).
e Three trials reported that they included a proportion of women with chorioamnionitis at trial
entry (2% to 33% where reported) and provided data for neonatal death (Fekih 2002, Qublan
2001, Silver 1996). The size of the treatment effect was similar to the overall effect and was
statistically significant (RR 0.48, 95%CI 0.34 to 0.68; 3 trials, n=3062 infants) (Table 55).

Respiratory distress syndrome - Overall there was a significant reduction in the risk for respiratory
distress syndrome for infants who were exposed to a single course of antenatal corticosteroids compared
with no exposure (RR 0.65, 95%CI 0.58 to 0.73; 25 trials, n=4590 infants).

e Three trials reported they included a proportion of women with chorioamnionitis at trial entry
(2% to 33% where reported) and provided data for respiratory distress syndrome (Fekih 2002,
Qublan 2001, Silver 1996). The size of the treatment effect was similar to the overall effect and
was statistically significant (RR 0.67, 95%CI 0.53 to 0.84; 3 trials, n=386 infants) (Table 55).

Composite of serious infant outcomes - This outcome was not reported in any of the trials of a single
course of antenatal corticosteroids.
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Table 54: Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women with chorioamnionitis at trial entry — Maternal primary outcomes

Primary outcome

Single course of antenatal corticosteroid*

Trials known to have included women with chorioamnionitis at trial entry”

Trials contributing Number | Risk ratio (RR) Trials contributing Number | Risk ratio (RR) Actual Actual
data of (95% Confidence data of (95% Confidence Interval) proportion number of
women Interval) women detailed in women
trials
Puerperal sepsis Amorim 1999; 1003 RR 1.35 (0.93 to 1.95), | Qublan 2001; Silver 214 RR 2.65 (1.18 to 5.91) Silver 1996 25
Dexiprom 1999; 8 trials 1996 2 trials, n=214 women
Garite 1992; Lewis
1996; Qublan 2001;
Schutte 1980; Silver
1996; Taeusch 1979
Pyrexia after trial Amorim 1999; Nelson | 481 RR 1.11 (0.67 to 1.67), | No trials - - - -
entry requiring 1985; Schutte 1980; 4 trials
treatment Tacusch 1979
Intrapartum Amorim 1999; Schutte | 319 RR 0.60 (0.15 to 2.49), | No trials - - - -
pyrexia requiring 1980 2 trials
treatment
Postnatal pyrexia Amorim 1999; 1323 RR 0.92 (0.64 to 1.33), | Fekih 2002 118 RR 1.00 (0.15 to 6.87) Fekih 2002 2

requiring treatment

Collaborative 1981;
Dexiprom 1999; Fekih
2002; Schutte 1980

5 trials

1 trial, n=118 women

*Source: Roberts CPG version 2015; “meta-analyses conducted for these Clinical Practice Guidelines
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Table 55:

Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women with chorioamnionitis at trial entry — Infant primary outcomes

Single course of antenatal corticosteroid*

Trials known to have included women with chorioamnionitis at trial entry”

Primary Trials contributing data Number | Risk ratio (RR) Trials Number of | Risk ratio (RR) Actual Actual
outcome of (95% Confidence contributing infants (95% Confidence proportion | number
infants Interval) data Interval) detailed in | of infants
trials
Perinatal death Amorim 1999; Block 1977; Collaborative 3627 RR 0.77 (0.67 to 0.89), | Qublan 2001 139 RR 0.48 (0.32 to 0.72) - -
1981; Dexiprom 1999; Doran 1980; Gamsu 13 trials 1 trial, n=139 infants
1989; Garite 1992; Kari 1994; Liggins 1972;
Parsons 1988; Qublan 2001; Schutte 1980;
Taeusch 1979
Fetal death Amotim 1999; Block 1977; Collaborative 3627 RR 0.98 (0.73 to 1.30), | Qublan 2001 139 RR 0.93 (0.13 to 6.42) - -
1981; Dexiprom 1999; Doran 1980; 13 trials 1 trial, n=139 infants
Gamsu 1989; Garite 1992; Kari 1994;
Liggins 1972; Parsons 1988; Qublan 2001;
Schutte 1980; Taeusch 1979
Neonatal death Amorim 1999; Block 1977; Collaborative 4408 RR 0.68 (0.58 to 0.80), | Fekih 2002; 362 RR 0.48 (0.34 to 0.68) Fekih 2002; | 35
1981; Dexiprom 1999; Doran 1980; Fekih 21 trials Qublan 2001; 3 trials, n=362 infants Silver 1996
2002; Gamsu 1989; Garite 1992; Goodner Silver 1996
1979; Kari 1994; Lewis 1996; Liggins 1972;
Lopez 1989; Morales 1989; Nelson 1985;
Parsons 1988; Porto 2011; Qublan 2001;
Schutte 1980; Silver 1996, Taeusch 1979
Respiratory Amorim 1999; Balci 2010; Block 1977; 4590 RR 0.65 (0.58 to 0.73), | Fekih 2002; 386 RR 0.67 (0.53 to 0.84) Fekih 2002; | 35
distress Cararach 1991; Carlan 1991; Collaborative 25 trials Qublan 2001; 3 trials, n=386 infants Silver 1996
syndrome 1981; Dexiprom 1999; Doran 1980; Fekih Silver 1996

2002; Gamsu 1989; Garite 1992; Goodner
1979; Kari 1994; Lewis 1996; Liggins 1972;
Lopez 1989; Morales 1989; Nelson 1985;
Parsons 1988; Porto 2011; Qublan 2001;
Schutte 1980; Silver 1996; Taeusch 1979;
Teramo 1980

*Source: Roberts CPG version 2015; “meta-analyses conducted for these Clinical Practice Guidelines
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Evidence summary for use of a single course of antenatal corticosteroids for women with
chorioamnionitis

Four of 26 trials included in the Roberts CPG version 2015 systematic review reported they included a
proportion of women who had chorioamnionitis at trial entry. The proportion of women included with
chorioamnionitis ranged from 2% to 33% for the trials of a single course of antenatal corticosteroids,
where reported.

For the mother
Opverall, where reported in 26 trials, no differences were seen between women treated with a single course
of antenatal corticosteroids and women with no corticosteroids in the risk for pyrexia after trial entry,

intrapartum pyrexia, postnatal pyrexia or puerperal sepsis.

Four trials reported including a proportion of women with chorioamnionitis at trial entry.
e For postnatal pyrexia, the size of the treatment effect was similar to the overall effect and there
was no difference between groups;
e Tor puerperal sepsis the direction of the treatment effect was similar to the overall effect and was
statistically significant. However the confidence intervals overlap with the overall effect which

was not statistically significant.

No data were reported for pyrexia after trial entry, intrapartum pyrexia or maternal quality of life in these
four trials.

For the infant

Opverall, where reported in 26 trials, there was a significant reduction in the risks for perinatal death,
neonatal death and respiratory distress syndrome. No difference was seen in the risk for fetal death
between infants exposed to a single course of antenatal corticosteroids and infants with no exposure.

Four trials reported including a proportion of women with chorioamnionitis at trial entry and the data are
consistent with the overall treatment effect.

e For perinatal death, neonatal death and respiratory distress syndrome the size of the treatment
effect was similar to the overall effect and the difference was statistically significant for infants
exposed to a single course of antenatal corticosteroids compared with no exposure.

o For fetal death, the size of the treatment effect was similar to the overall effect and there was no

difference between groups.

Evidence is based on a subset of data from trials that reported they included a proportion of women with

chorioamnionitis at trial entry. This level of evidence cannot be used to form a clinical recommendation.

See Appendix M19 — Evidence Summary (Page 384)

What is the safety for the mother, fetus, infant, child, adult of administering a single course of
antenatal corticosteroids to women with chorioamnionitis at risk of preterm birth?

Practice Points

e Use a single course of antenatal corticosteroids for women with chorioamnionitis at risk of preterm
birth.

e Do not delay birth in women with chorioamnionitis to administer a single course of antenatal
corticosteroids.

e Where appropriate, monitor women with chorioamnionitis for signs of puerperal sepsis when
antenatal corticosteroids have been given.
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What is the safety for the mother of administering repeat antenatal corticosteroids to women with
chorioamnionitis at risk of preterm birth?

What is the safety for the fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with chorioamnionitis at risk of preterm birth?

Repeat antenatal corticosteroids

For eight of the 10 trials included in the Crowther (2011) Cochrane systematic review ‘Repeat doses of
prenatal corticosteroids for women at risk of preterm birth for inmproving neonatal health ontcomes chorioamnionitis was
an exclusion criterion (Aghajafari 2002, Crowther 2006, Garite 2009, Mazumder 2008, McEvoy 2010,
Murphy 2008, Peltoniemi 2007, Wapner 2006) (Appendix K). Two trials (Guinn 2001, McEvoy 2002) did
not provide information on whether a proportion of women with chorioamnionitis were included in their

trials (Table 41).
Therefore there were no randomised trials included in the Crowther (2011) systematic review of repeat
antenatal corticosteroids where women with chorioamnionitis were known to be included in the trial. No

additional relevant trials were identified in the Crowther CPG version 2015 systematic review.

See Appendix M20 — Evidence Summary (Page 388)

What is the safety for the mother, fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with chorioamnionitis at risk of preterm birth?

Practice Points:

e Repeat antenatal corticosteroids for a woman with chorioamnionitis at risk of preterm birth.

e Do not delay birth in women with chorioamnionitis to administer repeat antenatal corticosteroids.

e  Use repeat antenatal corticosteroids in women with chorioamnionitis at the discretion of the
attending physician.

e  Where appropriate, monitor women with chorioamnionitis for signs of puerperal sepsis when
antenatal corticosteroids have been given.

Research recommendation:

e Randomised trials are needed to investigate if antenatal corticosteroids should be repeated in women
at risk of preterm birth who had antenatal corticosteroids 7 days previously and then present with
chorioamnionitis.
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14.5 Women with antepartum haemorrhage at risk of preterm birth

What is the safety for the mother of administering a single course of antenatal corticosteroids to
women with antepartum haemotrhage at risk of preterm birth?

What is the safety for the fetus, infant, child, adult of administering a single course of antenatal
corticosteroids to women with antepartum haemorrhage at risk of preterm birth?

Single course of antenatal corticosteroids
Six of 26 trials included in the Roberts CPG version 2015 systematic review reported that they included a
small proportion of women with an antepartum haemorrhage in their trials (Table 40):

e  Gamsu (1989) 12%

e Garite (1992)  20%

e Kari (1994) 36%

e Qublan (2001) 4%

e Silver (1996)  12%

e Taeusch (1979) 20%

Antepartum haemorrhage was not an inclusion criterion for recruitment to any of the trials. The main
inclusion criterion for the trials was spontaneous, threatened or planned preterm birth.

Women with an antepartum haemorrhage were not eligible for three trials (Balci 2010, Cararach 1991,
Dexiprom 1999) (Appendix J).

The remaining 16 trials did not state if they included a proportion women with antepartum haemorrhage
at risk of preterm birth (Amorim 1999, Block 1977, Catlan 1991, Collaborative 1981, Doran 1989, Fekih
2002, Goodner 1979, Lewis 1996, Liggins 1972, Lopez 1989, Morales 1989, Nelson 1985, Parsons 1988,
Porto 2011, Schutte 1980, Shanks 2010, Teramo 1980).

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for a single course of antenatal
corticosteroids. We then report on the subset of six trials that specifically reported that they included a

proportion of women recruited into their trial with antepartum haemorrhage at trial entry.

Maternal primary outcomes for these Clinical Practice Guidelines

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had
been treated with a single course of antenatal corticosteroids and those who received no antenatal
corticosteroids (RR 0.90, 95%CI 0.69 to 1.17; 13 trials, n=2525 women).

e Tour trials reported they included a proportion of women with an antepartum haemorrhage (range
4% to 36%) and provided data for chorioamnionitis (Garite 1992, Kari 1994, Qublan 2001; Silver
1996). The size of the treatment effect was similar to the overall effect and there was no significant
difference between groups (RR 1.29, 95%CI 0.81 to 2.05; 4 trials, n=442 women) (Table 56).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with a single course of antenatal corticosteroids and those who received no antenatal
corticosteroids (RR 1.35, 95%CI 0.93 to 1.95; 8 trials, n=1003 women).
e Four trials reported they included a proportion of women with an antepartum haemorrhage (range
4% to 20%) and provided data for puerperal sepsis (Garite 1992, Qublan 2001, Silver 1996,
Tacusch 1979). The treatment effect was similar to the overall effect but was statistically significant

Page 186




(RR 2.34, 95%CI 1.41 to 3.87; 4 trials, n=403 women). Three of the trials (Qublan 2001, Taeusch
1979, Silver 1996) used dexamethasone as the antenatal corticosteroid. Caution is needed when
interpreting these data. The numbers of participants are small, confidence intervals are wide and
overlap with those of the overall treatment effect which was not statistically significant. (Table 56).

Pyrexia after trial entry - Overall no difference was seen in the risk for pyrexia after trial entry requiring

treatment between women who had been treated with a single course of antenatal corticosteroids and

those who received no antenatal corticosteroids (RR 1.11, 95%CI 0.67 to 1.67; 4 trials, n=481 women).

e  One trial (Tacusch 1979) reported including 20% of women with an antepartum haemorrhage and

provided data for pyrexia after trial entry requiring treatment. The treatment effect was similar to
the overall effect but was statistically significant (RR 2.05, 95%CI 1.14 to 3.69, 1 trial, n=118
women) (Table 56). This trial used dexamethasone as the antenatal corticosteroid. Caution is
needed when interpreting these data. The numbers of participants are small, confidence intervals
are wide and overlap with those of the overall treatment effect which was not statistically
significant.

Other maternal infection outcomes - None of the trials that reported they included a proportion of women with
an antepartum haemorrhage at trial entry reported data for intrapartum pyrexia or postnatal pyrexia
requiring treatment (Table 56).

Other primary maternal outcomes for these Clinical Practice Guidelines - No data on quality of life
were reported in the trials that reported that they included a proportion of the women in their trial with

an antepartum haemorrhage.

Infant primary outcomes for these Clinical Practice Guidelines

Fetal, neonatal or later death -

Perinatal death - Overall there was a significant reduction in the risk for perinatal death for infants who
were exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.77, 95%CI
0.67 to 0.89; 13 trials, n=3627 infants).

e Tive trials reported they included a proportion of women with an antepartum haemorrhage (4% to
36%) and provided data for perinatal death (Gamsu 1989, Garite 1992, Kari 1994, Qublan 2001,
Taeusch 1979). The treatment effect was similar to the overall effect and was statistically significant
(RR 0.70, 95%CI 0.54 to 0.92; 5 trials, n=800 infants) (Table 57).

Fetal death - Overall no difference was seen in the risk for fetal death between infants who were exposed
to a single course of antenatal corticosteroids and those with no exposure (RR 0.98, 95%CI 0.73 to 1.30;
13 trials, n= 3627 infants).

e  Five trials reported they included a proportion of women with an antepartum haemorrhage (4% to
36%) and provided data for fetal death (Gamsu 1989; Garite 1992; Kari 1994; Qublan 2001;
Tacusch 1979). The size of the treatment effect was similar to the overall effect and there was no
significant difference between groups (RR 0.97, 95%CI 0.41 to 2.30; 5 trials, n=800 infants) (Table
57).

Neonatal death - Overall there was a significant reduction in the risk for neonatal death for infants who
were exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.68, 95%CI
0.58 to 0.80; 21 trials, n=4408 infants).

Page 187



e  Six trials reported they included a proportion of women with an antepartum haemorrhage (4% to
36%) and provided data for neonatal death (Gamsu 1989, Garite 1992, Kari 1994, Qublan 2001,
Silver 1996, Tacusch 1979). The size of the treatment effect was similar to the overall effect and was
statistically significant (RR 0.67, 95%CI 0.51 to 0.89; 6 trials, n=8068 infants) (Table 57).

Respiratory distress syndrome - Overall there was a significant reduction in the risk for respiratory
distress syndrome for infants who were exposed to a single course of antenatal corticosteroids compared
with no exposure (RR 0.65, 95%CI 0.58 to 0.73; 25 trials, n=4590 infants).

e  Six trials reported they included a proportion of women with an antepartum haemorrhage (4% to
36%) and provided data for respiratory distress syndrome (Gamsu 1989, Garite 1992, Kari 1994,
Qublan 2001, Silver 1996, Taeusch 1979). The size of the treatment effect was similar to the overall
effect and was statistically significant (RR 0.75, 95%CI 0.64 to 0.89; 6 trials, n=870 infants) (Table
57).

Composite of serious infant outcomes - This outcome was not reported in any of the trials of a single
course of antenatal corticosteroids.
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Table 56:

Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women with antepartum haemorrhage at risk of preterm birth — Maternal primary outcomes

Primary Single course of antenatal corticosteroids* Trials known to have included a proportion of women with antepartum haemorrhage”
outcome Trials contributing Number Risk ratio (RR) Trials contributing Number of Risk ratio (RR) Actual Actual
data of women | (95% Confidence data women (95% Confidence proportion number of
Interval) Interval) detailed in women
trials
Chortioamnionitis | Amotim 1999; Catlan 2525 RR 0.90 (0.69 to 1.17), | Garite 1992; Kari 442 RR 1.29 (0.81 to 2.05) Garite 1992; 86
1991; Dexiprom 1999; 13 trials 1994; Qublan 2001, 4 trials, n=442 women Kari 1994;
Fekih 2002; Garite Silver 1996 Qublan 2001;
1992; Kari 1994; Lewis Silver 1996
1996; Liggins 1972;
Lopez 1989; Morales
1989; Qublan 2001,
Schutte 1980; Silver
1996
Puerperal sepsis Amorim 1999; 1003 RR 1.35 (0.93 to 1.95), | Garite 1992; Qublan 403 RR 2.34 (1.41 to 3.87) Garite 1992; 53
Dexiprom 1999; Garite 8 trials 2001; Silver 1996; 4 trials, n=403 women Qublan 2001;
1992; Lewis 1996; Taeusch 1979 Silver 1996;
Qublan 2001; Schutte Taeusch 1979
1980; Silver 1996;
Taeusch 1979
Pyrexia after trial | Amorim 1999; Nelson 481 RR 1.11 (0.67 to 1.67), | Taeusch 1979 118 RR 2.05 (1.14 to 3.69) Tacusch 1979 24
entry requiring 1985; Schutte 1980, 4 trials 1 trial, n=118 women
treatment Taeusch 1979
Intrapartum Amorim 1999; Schutte 319 RR 0.60 (0.15 to 2.49), | No trials - - - -
pyrexia requiring | 1980 2 trials
treatment
Postnatal pyrexia | Amorim 1999; 1323 RR 0.92 (0.64 to 1.33), | No trials - - - -

requiring
treatment

Collaborative 1981;
Dexiprom 1999; Fekih
2002; Schutte 1980

5 trials

*Source: Roberts CPG version 2015; “meta-analyses conducted for these Clinical Practice Guidelines
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Table 57:

Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women with antepartum haemorrhage at risk of preterm birth — Infant primary outcomes

Primary Single course of antenatal corticosteroids Trials known to have included a proportion of women with antepartum
outcome haemorrhage
Trials contributing data Number | Risk ratio (RR) Trials Number | Risk ratio (RR) Actual Actual
of (95% Confidence contributing of infants | (95% Confidence proportion number
infants Interval) data Interval) detailed in of infants
trials
Perinatal death Amorim 1999; Block 1977; Collaborative 3627 RR 0.77 (0.67 to 0.89), Gamsu 1989; 800 RR 0.70 (0.54 to 0.92) Gamsu 1989; 146
1981; Dexiprom 1999; Doran 1980; Gamsu 13 trials Garite 1992; 5 trials, n=800 infants Garite 1992;
1989; Garite 1992; Kari 1994; Liggins 1972; Kari 1994; Kari 1994;
Parsons 1988; Qublan 2001; Schutte 1980; Qublan 2001; Qublan 2001;
Taeusch 1979 Taeusch 1979 Taeusch 1979
Fetal death Amotim 1999; Block 1977; Collaborative 3627 RR 0.98 (0.73 to 1.30), Gamsu 1989; 800 RR 0.97 (0.41 to 2.30) Gamsu 1989; 146
1981; Dexiprom 1999; Doran 1980; Gamsu 13 trials Garite 1992; 5 trials, n=800 infants Garite 1992;
1989; Garite 1992; Kari 1994; Liggins 1972; Kari 1994; Kari 1994;
Parsons 1988; Qublan 2001; Schutte Qublan 2001; Qublan 2001;
1980;T'aeusch 1979 Taeusch 1979 Taeusch 1979
Neonatal death Amorim 1999; Block 1977; Collaborative 4408 RR 0.68 (0.58 to 0.80), 21 | Gamsu 1989; 868 RR 0.67 (0.51 to 0.89) Gamsu 1989; 152
1981; Dexiprom 1999; Doran 1980; Fekih trials Garite 1992; 6 trials, n=868 infants Garite 1992;
2002; Gamsu 1989; Garite 1992; Goodner Kari 1994; Kari 1994;
1979; Kari 1994; Lewis 1996; Liggins 1972; Qublan 2001; Qublan 2001;
Lopez 1989; Morales 1989; Nelson 1985; Silver 1996; Silver 1996;
Parsons 1988; Porto 2011; Qublan 2001; Taeusch 1979 Taeusch 1979
Schutte 1980; Silver 1996; Taeusch 1979
Respiratory Amorim 1999; Balci 2010; Block 1977 4590 RR 0.65 (0.58 to 0.73), Gamsu 1989; 870 RR 0.75 (0.64 to 0.89) Gamsu 1989; 153
distress Cararach 1991; Carlan 1991; Collaborative 25 trials Garite 1992; 6 trials, n=870 infants Garite 1992;
syndrome 1981; Dexiprom 1999; Doran 1980; Fekih Kari 1994; Kari 1994;
2002; Gamsu 1989; Garite 1992; Goodner Qublan 2001; Qublan 2001;
1979; Kari 1994; Lewis 1996; Liggins 1972; Silver 1996; Silver 1996;

Lopez 1989; Morales 1989; Nelson 1985;
Parsons 1988; Porto 2011; Qublan 2001;
Schutte 1980; Silver 1996; Taeusch 1979;
Teramo 1980

Taeusch 1979

Taeusch 1979

*Source: Roberts CPG version 2015 ; “meta-analyses conducted for these Clinical Practice Guidelines

Page 190




Evidence summary for a single course of antenatal corticosteroids and women with
antepartum haemorrhage

Six of 26 trials included in the Roberts CPG version 2015 systematic review reported they included a

proportion of women who had an antepartum haemorrhage (range 4% to 36%, where reported).

For the mother
Overall, where reported in 26 trials, no differences were seen between women treated with a single course
of antenatal corticosteroids and women with no corticosteroids in the risk for chorioamnionitis, pyrexia

after trial entry, intrapartum pyrexia, postnatal pyrexia or puerperal sepsis.

Six trials reported including a proportion of women with an antepartum haemorrhage.

e For chorioamnionitis the size of the treatment effect was similar to the overall effect and there
was no difference between groups;

e Tor pyrexia after trial entry and puerperal sepsis the direction of the treatment effect was similar
to the overall effect and was statistically significant. However the number of participants are
small and the confidence intervals overlap with the overall effect which was not statistically
significant.

No data were reported for intrapartum pyrexia, postnatal pyrexia or maternal quality of life in these six
trials.

For the infant

Overall, where reported in 26 trials, there was a significant reduction in the risks for perinatal death,
neonatal death and respiratory distress syndrome. No difference was seen in the risk for fetal death
between infants exposed to a single course of antenatal corticosteroids and infants with no exposure.

Six trials reported including a proportion of women with an antepartum haemorrhage. The evidence is

consistent with the overall treatment effect:

e For perinatal death, neonatal death and respiratory distress syndrome the size of the treatment effect
was similar to the overall effect and the difference was statistically significant for infants exposed to a
single course of antenatal corticosteroids compared with no exposure.

e  For fetal death the size of the treatment effect was similar to the overall effect and there was no
difference between groups.

No data were reported for a composite of serious infant outcomes in any of the trials included in the

Roberts CPG version 2015 systematic review.

Evidence is based on a subset of data from trials that reported they included a proportion of women with
an antepartum haemorrhage. This level of evidence cannot be used to form a clinical recommendation.

See Appendix M21 — Evidence Summary (Page 392)

What is the safety for the mother, fetus, infant, child, adult of administering a single course of
antenatal corticosteroids to women with antepartum haemorrhage at risk of preterm birth?

Practice points:

e Use a single course of antenatal corticosteroids for women with an ante-partum haemorrhage at risk
of preterm birth.

e Where appropriate, monitor for signs of puerperal sepsis in women with an antepartum haemorrhage
when antenatal corticosteroids have been given.
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What is the safety for the mother of administering repeat antenatal corticosteroids to women with
antepartum haemorrhage at risk of preterm birth?

What is the safety for the fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with antepartum haemorrhage at risk of preterm birth?

Repeat course of antenatal corticosteroids
Seven of the ten trials included in the Crowther (2011) systematic review ‘Repeat doses of prenatal
corticosteroids for women at risk of preterm birth for improving neonatal health outcomes’ reported that they included a
small proportion of women with an antepartum haemorrhage in their trials (Table 41):

e Aghajafari (2002) 17%

e Crowther (2006) 29%

e Garite (2009) 4%

e  McEvoy (2002) 19%

e McEvoy (2010)  22%

e Murphy (2008)  14%

e  Wapner (2000)  11%

No trials of repeat antenatal corticosteroids stated that women with antepartum haemorrhage were not
eligible. Antepartum haemorrhage was not an inclusion criterion for any trial. The main inclusion critetia
for trial entry were that the women had already received a single course of antenatal corticosteroids and
that there was a risk of preterm birth. (Appendix K). No new relevant trials were identified in the CPG
version 2015 systematic review.

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for repeat antenatal corticosteroids. We
then report on the subset of seven trials that specifically reported that they included a proportion of
women recruited into their trial with antepartum haemorrbage at trial entry.

Maternal primary outcomes for these Clinical Practice Guidelines

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 1.16, 95%CI
0.92 to 1.406; 6 trials, n=4261 women).

e Tive trials reported they had included a proportion of women with an antepartum haemorrhage (4%
to 29%) and provided data for chorioamnionitis (Aghajafari 2002, Crowther 2006, Garite 2009,
Murphy 2008, Wapner 20006). The size of the treatment effect was similar to the overall effect and
there was no significant difference between the groups (RR 1.04, 9%%CI 0.77 to 1.42; 5 trials,
n=3776 women) (Table 58).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 1.15, 95%CI
0.83 to 1.60; 5 trials, n=3091 women).

e Three trials reported they included a proportion of women with an antepartum haemorrhage (11%
to 17%) and provided data for puerperal sepsis (Aghajafari 2002, Murphy 2008, Wapner 20006). The
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size of the treatment effect was similar to the overall effect and there was no significant difference
between groups (RR 1.12, 9%%CI 0.72 to 1.75; 3 trials, n=2357 women) (Table 58).

Postnatal pyrexia - Overall no difference was seen in the risk for postnatal pyrexia requiring treatment
between women who had been treated with repeat antenatal corticosteroids and those with no repeat
treatment (RR 0.87, 95%CI 0.55 to 1.38; 1 trial, n=982 women). Evidence is based on a single trial
(Crowther 2000) that included 29% of women with an antepartum haemorrhage (Table 58).

Other maternal infection outcomes - No data were reported for pyrexia after trial entry or intrapartum pyrexia
requiring treatment in the trials that reported including a proportion of women with an antepartum

haemorrhage.

Other primary maternal outcomes for these Clinical practice Guidelines - No other data on quality
of life was reported in the subgroup of trials that reported that they included a proportion of the women

with an antepartum haemorrhage.

Infant primary outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or later death -

Perinatal death - Overall no difference was seen in the risk for perinatal death between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 0.94, 95%CI
0.71 to 1.23; 9 trials, n=5554 women).

e  Six trials reported they included a proportion of women with an antepartum haemorrhage (4% to
29%) and provided data for perinatal death (Aghajafari 2002, Crowther 2006, Garite 2009, McEvoy
2010, Murphy 2008, Wapner 2006). The size of the treatment effect was similar to the overall effect
and there was no significant difference between groups (RR 0.96, 95%CI 0.71 to 1.29; 6 trials,
n=4650 infants) (Table 59).

Fetal death - Overall no difference was seen in the risk for fetal death between women who had been
treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 0.82, 95%CI 0.24 to
2.84; 7 trials, n=2755 women).

e Four trials reported they included a proportion of women with an antepartum haemorrhage (4% to
29%) and provided data for fetal death (Aghajafari 2002, Crowther 2006 Garite 2009, McEvoy
2010). The size of the treatment effect was similar to the overall effect and there was no significant
difference between groups (RR 1.01, 95%CI 0.14 to 7.13; 4 trials, n=1851 infants) (Table 59).

Neonatal death - Overall no difference was seen in the risk for neonatal death between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 0.91, 95%CI
0.62 to 1.34; 7 trials, n=2713 women).

e Four trials reported they included a proportion of women with an antepartum haemorrhage (4% to
29%) and provided data for neonatal death (Aghajafari 2002, Crowther 2006, Garite 2009, McEvoy
2010). The size of the treatment effect was similar to the overall effect and there was no significant
difference between groups (RR 0.93, 95%CI 0.58 to 1.49; 4 trials, n=1828 infants) (Table 59).

Respiratory distress syndrome - Overall there was a significant reduction in the risk for respiratory
distress syndrome for infants exposed to repeat antenatal corticosteroids compared with no repeat
exposure (RR 0.83, 95%CI 0.75 to 0.91; 8 trials, n=32006 infants).
e Tive trials reported they included a proportion of women with an antepartum haemorrhage (4% to
29%) and provided data for respiratory distress syndrome (Aghajafari 2002, Crowther 2006, Garite
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2009, McEvoy 2010, Wapner 20006). The treatment effect was similar to the overall effect and was
statistically significant (RR 0.76, 95%CI 0.68 to 0.86; 5 trials, n=2323 infants) (Table 59).

Composite of serious infant outcomes - Overall there was a significant reduction in the risk for a
composite of serious infant outcomes for infants exposed to repeat antenatal corticosteroids compared
with no repeat exposure (RR 0.84, 95%CI 0.75 to 0.94; 7 trials, n=5094 infants).

e Tive trials reported they included a proportion of women with an antepartum haemorrhage (4% to
29%) and provided data for a composite of serious infant outcomes (Aghajafari 2002, Crowther
2006, Garite 2009, Murphy 2008, Wapner 2006). The treatment effect was similar to the overall
effect and was statistically significant (RR 0.85, 95%CI 0.76 to 0.96; 5 trials, n=4517 infants) (Table
59).
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Table 58: Comparison of the overall effect estimate for use of repeat antenatal corticosteroids with trials that reported including a proportion of

women with antepartum haemorrhage at risk of preterm birth — Maternal primary outcomes

Primary outcome

Repeat antenatal corticosteroids*

Trials known to have included a proportion of women with antepartum haemorrhage”

Trials contributing data Number Risk ratio (RR) Trials contributing | Number Risk ratio (RR) Actual Actual
of women | (95% Confidence data of women | (95% Confidence proportion number of
Interval) Interval) detailed in women
trials
Chotioamnionitis Aghajafari 2002; Crowther 4261 RR 1.16 (0.92 to 1.46), | Aghajafari 2002; 3776 RR 1.04 (0.77 to 1.42) Aghajafari 2002; | 618
20006; Garite 2009; Guinn 6 trials Crowther 2000; 5 trials, n=3776 women Crowther 2006;
2001; Murphy 2008; Wapner Garite 2009; Murphy Garite 2009;
2006 2008; Wapner 2006 Murphy 2008;
Wapner 2006
Puerperal sepsis Aghajafari 2002; Guinn 3091 RR 1.15 (0.83 to 1.60), | Aghajafari 2002; 2357 RR 1.12 (0.72 to 1.75) Aghajafari 2002; | 315
2001; Murphy 2008; 5 trials Murphy 2008; 3 trials, n=2357 women Murphy 2008;
Peltoniemi 2007; Wapner Wapner 2006 Wapner 2006
2006
Pyrexia after trial - - Not reported - - Not reported - -
entry requiring
treatment
Intrapartum - - Not reported - - Not reported - -
pyrexia requiring
treatment
Postnatal pyrexia Crowther 2006 982 RR 0.87 (0.55 to 1.38), | Crowther 2006 982 RR 0.87 (0.55 to 1.38), Crowther 2006 285

requiring treatment

1 trial

1 trial, n=982 women

*Source: Crowther (2011); “meta-analyses conducted for these Clinical Practice Guidelines
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Table 59: Comparison of the overall effect estimate for use of repeat antenatal corticosteroids with trials that reported including a proportion of
women with antepartum haemorrhage at risk of preterm birth — Infant primary outcomes

Primary Repeat antenatal corticosteroids* Trials known to have included a proportion of women with antepartum haemorrhage”
outcome Trials contributing data Number Risk ratio (RR) Trials contributing | Number | Risk ratio (RR) Actual proportion Actual
of infants | (95% Confidence data of (95% Confidence detailed in trials number of
Interval) infants Interval) infants
Perinatal death | Aghajafari 2002; Crowther 2006; 5554 RR 0.94 (0.71 to 1.23), | Aghajafari 2002; 4650 RR 0.96 (0.71 to 1.29) | Aghajafari 2002; 761
Garite 2009; Guinn 2001; Mazumder 9 trials Crowther 2006; 6 trials, n=4650 Crowther 2006;
2008; McEvoy 2010; Murphy 2008; Garite 2009; infants Garite 2009;
Peltoniemi 2007; Wapner 2006 McEvoy 20105 McEvoy 2010;
Murphy 2008; Murphy 2008;
Wapner 2006 Wapner 2006
Fetal death Aghajafari 2002; Crowther 2006; 2755 RR 0.82 (0.24 to 2.84), | Aghajafari 2002; 1851 RR 1.01 (0.14 to 7.13) | Aghajafari 2002; 383
Garite 2009; Guinn 2001; Mazumder 7 trials Crowther 20006; 4 trials, n=1851 Crowther 2006;
2008; McEvoy 2010; Peltoniemi Garite 2009; infants Garite 2009;
2007 McEvoy 2010 McEvoy 2010
Neonatal Aghajafari 2002; Crowther 2006; 2713 RR 0.91 (0.62 to 1.34), | Aghajafari 2002; 1828 RR 0.93 (0.58 to 1.49) | Aghajafari 2002; 382
death Garite 2009; Guinn 2001; Mazumder 7 trials Crowther 2000; 4 trials, n=1828 Crowther 2000;
2008; McEvoy 2010; Peltoniemi Garite 2009; infants Garite 2009;
2007 McEvoy 2010 McEvoy 2010
Respiratory Aghajafari 2002; Crowther 2006; 3206 RR 0.83 (0.75 to 0.91), | Aghajafari 2002; 2323 RR 0.76 (0.68 to 0.86) | Aghajafari 2002; 437
distress Garite 2009; Guinn 2001; Mazumder 8 trials Crowther 2000; 5 trials, n=2323 Crowther 2000;
syndrome 2008; McEvoy 2010; Peltoniemi Garite 2009; infants Garite 2009;
2007; Wapner 2006 McEvoy 2010; McEvoy 2010;
Wapner 2006 Wapner 2006
Composite Aghajafari 2002; Crowther 2006; 5094 RR 0.84 (0.75 to 0.94), | Aghajafari 2002; 4517 RR 0.85 (0.76 to 0.96) | Aghajafari 2002; 732
outcome of Garite 2009; Guinn 2001; Mazumder 7 trials Crowther 2000; 5 trials, n=4517 Crowther 2000;

serious infant
outcomes

2008; Murphy 2008; Wapner 2006

Garite 2009; Murphy
2008; Wapner 2006

infants

Garite 2009; Murphy
2008; Wapner 2006

*Source: Crowther (2011); “meta-analyses conducted for these Clinical Practice Guidelines
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Evidence summary for repeat antenatal corticosteroids and women with antepartum
haemorrhage

Seven of ten trials included in the Crowther (2011) systematic review reported they included a proportion
of women who had antepartum haemorrhage at trial entry (range 4% to 29% for the trials of a repeat
antenatal corticosteroids, where reported).

For the mother

Overall, where reported in 10 trials, no differences were seen between women treated with repeat
antenatal corticosteroids and women with no repeat corticosteroids in the risk for chorioamnionitis,
postnatal pyrexia or puerperal sepsis.

Seven trials reported including a proportion of women with an antepartum haemorrhage. The evidence is
consistent with the overall treatment effect:
e For chorioamnionitis, postnatal pyrexia and puerperal sepsis, the size of the treatment effect was
the same or similar to the overall effect and there was no difference between groups.

No data were reported for pyrexia after trial entry, intrapartum pyrexia or maternal quality of life from
these seven trials.

For the infant

Opverall, where reported in 10 trials, there was a significant reduction in the risks for respiratory distress
syndrome and a composite of serious infant outcomes. No differences were seen in the risks for perinatal
death, fetal death or neonatal death between infants exposed to a repeat antenatal corticosteroids and
infants with no repeat exposure.

Seven trials reported including a proportion of women with an antepartum haemorrhage. The evidence is

consistent with the overall treatment effect:

e  For respiratory distress syndrome and a composite of serious infant outcomes the size of the
treatment effect was similar to the overall effect and there was a significant reduction in risk for
infants exposed to a repeat antenatal corticosteroids compared with no repeat exposure;

e For perinatal death, fetal death and neonatal death the size of the treatment effect was similar to the
overall effect and there was no difference between groups.

Evidence is based on a subset of data from trials that reported they included a proportion of women with
an antepartum haemorrhage. This level of evidence cannot be used to form a clinical recommendation.

See Appendix M22— Evidence Summary (Page 396)

What is the safety for the mother, fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with antepartum haemorrhage at risk of preterm birth?

Practice points:

e Repeat antenatal corticosteroids for a woman with an antepartum haemorrhage at risk of preterm
birth.

e  Where appropriate, monitor for signs of puerperal sepsis in women with an antepartum haemorrhage
when antenatal corticosteroids have been given.
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14.6 Women with a multiple pregnancy (twins and higher order)

What is the safety for the mother and fetus, infant, child, adult of administering a single course of
antenatal corticosteroids to women with a multiple pregnancy (twins and higher order) with an
additional risk factor(s) for preterm birth?

Single course of antenatal corticosteroids

Twelve of 26 trials in the Roberts CPG version 2015 systematic review reported that they included a small
proportion of women with a multiple pregnancy (twins and higher). Not all of the trials reported the
proportion (Table 40):

e Block (1977) proportion not reported
e  Collaborative (1981) 16%
e Dexiprom (1999) 2%

e Doran (1980) 5%
e TFekih (2002) 9%
e Gamsu (1989) 12%
o Garite (1992) 8%
o Kari (1994) 20%
e Liggins (1972) 12%
e Schutte (1980) 11%
e Silver (1996) 23%

e Taeusch (1979) 11%

Women with a multiple pregnancy were not eligible for eight trials (Amorim 1999, Balci 2010, Cararach
1991, Lewis 1996, Morales 1989, Porto 2011, Qublan 2001, Shanks 2010). Having a multiple pregnancy
was not a specific inclusion criterion for the trials included in the systematic review. These trials recruited
women at risk of preterm birth or women, including spontaneous or planned preterm birth (Appendix J).

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for a single course of antenatal
corticosteroids. We then report on the subset of 12 trials that specifically reported that they included a
proportion of women recruited into their trial with a multiple pregnancy at risk of preternm birth.

Maternal primary outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had

been treated with a single course of antenatal corticosteroids and those who received no antenatal

corticosteroids (RR 0.90, 95%CI 0.69 to 1.17; 13 trials, n=2525 women).

e Seven trials reported they included a proportion of women with a multiple pregnancy (2% to

23%) and provided data for chorioamnionitis (Dexiprom 1999, Fekih 2002, Garite 1992, Kari
1994, Liggins 1972, Schutte 1980, Silver 1996). The size of the treatment effect was similar to the
overall effect and there was no significant difference between groups (RR 0.97, 95%CI 0.71 to
1.33; 7 trials, n=1862 women) (Table 60).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with a single course of antenatal corticosteroids and those who received no antenatal
corticosteroids (RR 1.35, 95%CI 0.93 to 1.95; 8 trials, n=1003 women).
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e Tive trials reported they included a proportion of women with a multiple pregnancy (2% to 23%)
and provided data for puerperal sepsis (Dexiprom 1999, Garite 1992, Schutte 1980, Silver 1996,
Tacusch 1979). The treatment effect was similar to the overall effect but was statistically
significant (RR 1.61, 95%CI 1.01 to 2.56; 5 trials, n=569 women). Three of these trials
(Dexiprom 1999, Silver 1996, Taeusch 1979) used dexamethasone as the antenatal corticosteroid
(Table 60). The confidence intervals overlap with those of the overall treatment effect which was
not statistically significant.

Pyrexia after trial entry - Overall no difference was seen in the risk for pyrexia after trial entry requiring
treatment between women who had been treated with a single course of antenatal corticosteroids and
those who received no antenatal corticosteroids (RR 1.11, 95%CI 0.67 to 1.67; 4 trials, n=481 women).
e Two trials reported they included 11% of women with a multiple pregnancy and provided data
for pyrexia after trial entry (Schutte 1980, Taeusch 1979). The size of the treatment effect was
similar to the overall effect and there was no significant difference between groups (RR 1.58,
95%CI 0.94 to 2.65; 2 trials, n=219 women) (Table 60).

Intrapartum pyrexia - Overall no difference was seen in the risk for intrapartum pyrexia requiring treatment
between women who had been treated with a single course of antenatal corticosteroids and those who
received no antenatal corticosteroids (RR 0.60, 95%CI 0.15 to 2.49; 2 trials, n=319 women).
e One trial (Schutte 1980) reported that it included 11% of women with a multiple pregnancy and
provided data for intrapartum pyrexia requiring treatment. The size of the treatment effect was
similar to the overall effect and there was no significant difference between groups (RR 0.26,
95%CI 0.03 to 2.20; 1 trial, n=101 women) (Table 60).

Postnatal pyrexia - Overall no difference was seen in the risk for postnatal pyrexia requiring treatment
between women who had been treated with a single course of antenatal corticosteroids and those who
received no antenatal corticosteroids (RR 0.92, 95%CI 0.64 to 1.33; 5 trials, n=1323 women).
e Four trials reported they included a proportion of women with a multiple pregnancy (2% to
16%) and provided data for postnatal pyrexia requiring treatment (Collaborative 1989, Dexiprom
1999, Fekih 2002, Schutte 1980). The size of the treatment effect was similar to the overall effect
and there was no significant difference between groups (RR 1.00, 95%CI 0.66 to 1.51; 4 trials,
n=1105 women) (Table 60).

Other primary maternal outcomes for these Clinical Practice Guidelines - No data on quality of life
were reported in trials of a single course of antenatal corticosteroids that reported they included a
proportion of the women with a multiple pregnancy.

Infant primary outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or later death -

Perinatal death - Overall there was a significant reduction in the risk for perinatal death for infants who
were exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.77, 95%CI
0.67 to 0.89; 13 trials, n=3627 infants).

e Ten trials reported they included a proportion of women with a multiple pregnancy (2% to 20%,
where reported) and provided data for perinatal death (Block 1977, Collaborative 1981,
Dexiprom 1999, Doran 1980, Gamsu 1989, Garite 1992, Kari 1994, Liggins 1972, Schutte 1980,
Taeusch 1979). The size of the treatment effect was similar to the overall effect and was
statistically significant (RR 0.84, 95%CI 0.71 to 0.98; 10 trials, n=3225 infants) (Table 61).

Page 199



Fetal death - Overall no difference was seen in the risk for fetal death between infants who were exposed
to a single course of antenatal corticosteroids and those with no exposure (RR 0.98, 95%CI 0.73 to 1.30;
13 trials, n=30627 infants).

e Eleven trials reported they included a proportion of women with a multiple pregnancy (2% to
20%, where reported) and provided data for fetal death (Block 1977, Collaborative 1981,
Dexiprom 1999, Doran 1980, Gamsu 1989, Garite 1992, Kari 1994, Liggins 1972, Schutte 1980,
Taeusch 1979). The size of the treatment effect was similar to the overall effect and there was no

significant difference between groups (RR 0.95, 95%CI 0.70 to 1.29; 10 trials, n=3225 infants)
(Table 61).

Neonatal death - Overall there was a significant reduction in the risk for neonatal death for infants who
were exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.68, 95%CI
0.58 to 0.80; 21 trials, n=4408 infants).

e Twelve trials reported they included a proportion of women with a multiple pregnancy (2% to
23%, where reported) and provided data for neonatal death (Block 1977, Collaborative 1981,
Dexiprom 1999, Doran 1980, Fekih 2002, Gamsu 1989, Garite 1992, Kari 1994, Liggins 1972,
Schutte 1980, Silver 1996, Tacusch 1979). The size of the treatment effect was similar to the
overall effect and was statistically significant (RR 0.75, 95%CI 0.62 to 0.91; 12 trials, n=3290
infants) (Table 61).

Respiratory distress syndrome - Overall there was a significant reduction in the risk for respiratory
distress syndrome for infants who were exposed to a single course of antenatal corticosteroids compared
with no exposure (RR 0.65, 95%CI 0.58 to 0.73; 25 trials, n=4590 infants).

e Twelve trials reported they included a proportion of women with a multiple pregnancy (2% to
23%, where reported) and provided data for respiratory distress syndrome (Block 1977,
Collaborative 1981, Dexiprom 1999, Doran 1980, Fekih 2002, Gamsu 1989, Garite 1992, Kari
1994, Liggins 1972, Schutte 1980, Silver 1996, Taeusch 1979). The size of the treatment effect
was similar to the overall effect and was statistically significant (RR 0.69, 95%CI 0.61 to 0.79; 12
trials, n=3250 infants) (Table 61).

Composite of serious infant outcomes - This outcome was not reported in any of the trials of a single
course of antenatal corticosteroids included in the Roberts CPG version 2015 systematic review.
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Table 60: Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women with a multiple pregnancy at risk of preterm birth — Maternal primary outcomes

Primary outcome

Single course of antenatal corticosteroids

Trials known to have included a proportion of women with a multiple pregnancy at risk of

preterm birth

Trials contributing data | Number of | Risk ratio (RR) Trials contributing Number of | Risk ratio (RR) Actual Actual
women (95% Confidence data women (95% Confidence proportion number of
Interval) Interval) detailed in women
trials
Chorioamnionitis Amorim 1999; Catlan 2525 RR 0.90 (0.69 to 1.17), Dexiprom 1999; Fekih | 1862 RR 0.97 (0.71 to 1.33) Dexiprom 1999; | 219
1991; Dexiprom 1999; 13 trials 2002; Gatite 1992; 7 trials, n=1862 Fekih 2002;
Fekih 2002; Garite 1992; Kari 1994; Liggins women Garite 1992;
Kari 1994; Lewis 1996; 1972; Schutte 1980; Kari 1994;
Liggins 1972; Lopez 1989; Silver 1996 Liggins 1972;
Morales 1989; Qublan Schutte 1980;
2001; Schutte 1980; Silver Silver 1996
1996
Puerperal sepsis Amorim 1999; Dexiprom 1003 RR 1.35 (0.93 to 1.95), Dexiprom 1999; 569 RR 1.61 (1.01 to 2.56), | Dexiprom 1999; | 54
1999; Garite 1992; Lewis 8 trials Garite 1992; Schutte 5 trials, n=569 women | Garite 1992;
1996; Qublan 2001; 1980; Schutte 1980;
Schutte 1980; Silver 1996; Silver 1996; Tacusch Silver 1996;
Taeusch 1979 1979 Taeusch 1979
Pyrexia after trial Amorim 1999; Nelson 481 RR 1.11 (0.67 to 1.67), Schutte 1980; Taeusch | 219 RR 1.58 (0.94 to 2.65) Schutte 1980; 24
entry requiring 1985; Schutte 1980; 4 trials 1979 2 trials, n=219 women | Taeusch 1979
treatment Taeusch 1979
Intrapartum Amorim 1999; Schutte 319 RR 0.60 (0.15 to 2.49), Schutte 1980 101 RR 0.26 (0.03 to 2.20) Schutte 1980 1
pyrexia requiring 1980 2 trials 1 trial, n=101 women
treatment
Postnatal pyrexia Amorim 1999; 1323 RR 0.92 (0.64 to 1.33), Collaborative 1989; 1105 RR 1.00 (0.66 to 1.51) Collaborative 135
requiring treatment | Collaborative 1981; 5 trials Dexiprom 1999; Fekih 4 trials, n=1105 1989; Dexiprom
Dexiprom 1999; Fekih 2002; Schutte 1980 women 1999; Fekih
2002; Schutte 1980 2002; Schutte
1980

*Source: Roberts CPG version 2015 ; “meta-analyses conducted for these Clinical Practice Guidelines
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Table 61: Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women with a multiple pregnancy at risk of preterm birth — Infant primary outcomes

Single course of antenatal corticosteroids

Trials known to have included a proportion of women with a multiple pregnancy at risk of

preterm birth

Primary Trials contributing data Number Risk ratio (RR) Trials contributing Number Risk ratio (RR) Actual proportion Actual
outcome of (95% Confidence data of infants | (95% Confidence detailed in trials number
infants Interval) Interval) of
infants
Perinatal Amorim 1999; Block 1977; Collaborative 3627 RR 0.77 (0.67 to Block 1977; 3225 RR 0.84 (0.71 to Collaborative 1981; 382
death 1981; Dexiprom 1999; Doran 1980; Gamsu 0.89), 13 trials Collaborative 1981; 0.98), Dexiprom 1999;
1989; Garite 1992; Kari 1994; Liggins 1972; Dexiprom 1999; 10 trials, n=3225 Doran 1980; Gamsu
Parsons 1988; Qublan 2001; Schutte 1980; Doran 1980; Gamsu infants 1989; Garite 1992;
Taeusch 1979 1989; Garite 1992; Kari 1994; Liggins
Kari 1994; Liggins 1972; Schutte 1980;
1972; Schutte 1980; Taeusch 1979
Taeusch 1979
Fetal death Amorim 1999; Block 1977; Collaborative 3627 RR 0.98 (0.73 to Block 1977, 3225 RR 0.95 (0.70 to Collaborative 1981; 382
1981; Dexiprom 1999; Doran 1980; 1.30), 13 trials Collaborative 1981; 1.29), Dexiprom 1999;
Gamsu 1989; Garite 1992; Kari 1994; Dexiprom 1999; 10 trials, n=3225 Doran 1980; Gamsu
Liggins 1972; Parsons 1988; Qublan 2001; Doran 1980; Gamsu infants 1989; Garite 1992;
Schutte 1980; Taeusch 1979 1989; Garite 1992; Kari 1994; Liggins
Kari 1994; Liggins 1972; Schutte 1980;
1972; Schutte 1980, Taeusch 1979
Taeusch 1979
Neonatal Amorim 1999; Block 1977; Collaborative 4408 RR 0.68 (0.58 to Block 1977; 3290 RR 0.75 (0.62 to Collaborative 1981; 397
death 1981; Dexiprom 1999; Doran 1980; Fekih 0.80), 21 trials Collaborative 1981; 0.91), Dexiprom 1999;
2002; Gamsu 1989; Garite 1992; Goodner Dexiprom 1999; 12 trials, n=3290 Doran 1980; Fekih
1979; Kari 1994; Lewis 1996; Liggins 1972; Doran 1980; Fekih infants 2002; Gamsu 1989;
Lopez 1989; Morales 1989; Nelson 1985; 2002; Gamsu 1989; Garite 1992; Kari
Parsons 1988; Porto 2011; Qublan 2001; Garite 1992; Kari 1994; Liggins 1972;
Schutte 1980; Silver 1996; Taeusch 1979 1994; Liggins 1972; Schutte 1980; Silver
Schutte 1980; Silver 1996; Taeusch 1979
1996; Taeusch 1979
Respiratory Amorim 1999; Balci 2010; Block 1977; 4590 RR 0.65 (0.58 to Block 1977, 3250 RR 0.69 (0.61 to Collaborative 1981; 391
distress Cararach 1991; Catlan 1991; Collaborative 0.73), 25 trials Collaborative 1981; 0.79), Dexiprom 1999;
syndrome 1981; Dexiprom 1999; Doran 1980; Fekih Dexiprom 1999; 12 trials, n=3250 Doran 1980; Fekih
2002; Gamsu 1989; Garite 1992; Goodner Doran 1980; Fekih infants 2002; Gamsu 1989;
1979; Kari 1994; Lewis 1996; Liggins 1972; 2002; Gamsu 1989; Garite 1992; Kari
Lopez 1989; Morales 1989; Nelson 1985; Garite 1992; Kari 1994; Liggins 1972;
Parsons 1988; Porto 2011; Qublan 2001; 1994; Liggins 1972; Schutte 1980; Silver
Schutte 1980; Silver 1996; Taeusch 1979; Schutte 1980; Silver 1996; Taeusch 1979;
Teramo 1980 1996; Taeusch 1979

*Source: Roberts CPG version 2015 ; “meta-analyses conducted for these Clinical Practice Guidelines
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Evidence summary for the use of a single course of antenatal corticosteroids for women
with a multiple pregnancy with an additional risk factor(s) for preterm birth

Twelve of the 26 trials included in the Roberts CPG version 2015 systematic review reported including a
proportion of women with a multiple pregnancy in their trials (range 2% to 23%) who were at risk of
imminent preterm birth.

For the mother
Overall, where reported in 26 trials, no differences were seen between women treated with a single course
of antenatal corticosteroids and women with no corticosteroids in the risk for chorioamnionitis, pyrexia

after trial entry, intrapartum pyrexia, postnatal pyrexia or puerperal sepsis.

Twelve trials reported including a proportion of women with a multiple pregnancy at risk of preterm birth.

e For chorioamnionitis, pyrexia after trial entry, intrapartum pyrexia and postnatal pyrexia the size of
the treatment effect was similar to the overall effect and there was no difference between groups;

e Tor puerperal sepsis the direction of the treatment effect was similar to the overall effect and was
statistically significant. However, the confidence intervals overlap with those of the overall
treatment effect which was not statistically significant.

No data were reported for maternal quality of life in any of the 26 trials included in the Roberts CPG
version 2015 systematic review.

For the infant
Overall, where reported in 26 trials, there was a significant reduction in the risks for perinatal death,
neonatal death and respiratory distress syndrome. No difference was seen in the risk for fetal death between

infants exposed to a single course of antenatal corticosteroids and infants with no exposure.

Twelve trials reported including a proportion of women with a multiple pregnancy at risk of preterm birth.

The evidence is consistent with the overall treatment effect:

e For perinatal death, neonatal death and respiratory distress syndrome the size of the treatment effect
was similar to the overall effect and the difference was statistically significant for infants exposed to a
single course of antenatal corticosteroids compared with no exposure.

e For fetal death the size of the treatment effect was similar to the overall effect and there was no
difference between groups.

No data were reported for a composite of serious infant outcomes in any of the trials included in the

Roberts CPG version 2015 systematic review.

Evidence is based on a subset of data from trials that reported they included a proportion of women with a
multiple pregnancy at risk of preterm birth. This level of evidence cannot be used to form clinical
recommendations.

See Appendix M23- Evidence Summary (Page 400)

What is the safety for the mother and fetus, infant, child, adult of administering a single course of
antenatal corticosteroids to women with a multiple ptregnancy (twins and higher order) with an
additional risk factor(s) for preterm birth?

Practice points:

e Use a single course of antenatal corticosteroids for women with a multiple pregnancy with an additional
risk factor(s) for preterm birth.

e  Where appropriate, estimate the risk of preterm birth by considering the use of adjunct prediction tests
including fetal fibronectin and assessment of cervical length. Where appropriate, monitor women with
a multiple pregnancy at risk of preterm birth for signs of puerperal sepsis when antenatal
corticosteroids have been given.
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What is the safety for the mother and fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with a multiple pregnancy (twins and higher order) with an additional
risk factor(s) for preterm birth?

Repeat antenatal corticosteroids

Nine of ten trials in the Crowther (2011) systematic review of repeat antenatal corticosteroids ‘Repeat doses of
prenatal corticosteroids for women at risk of preterm birth for improving neonatal health ountcomes’ reported that they
included a proportion of women with a multiple pregnancy (Table 41):

e Aghajafari (2002) 34%
e Crowther (20060) 16%
e  Garite (2009) 32%
e  Guinn (2001) 7%
e Mazumder (2008)  proportion not reported
e McEvoy (2010)  33%
e Murphy (2008) 11%
e  Peltoniemi (2007) 29%
e Wapner (2006) 20%

Garite (2009) and McEvoy (2010) included a twin pregnancy but triplets and higher order pregnancies were
not eligible for inclusion. Women with a multiple pregnancy were not eligible for the McEvoy (2002) trial.
McEvoy (2002) excluded women with a multiple pregnancy (Appendix K). No additional new trials were
identified in the Crowther CPG version 2015.

Having a multiple pregnancy was not a specific inclusion criterion for the trials reported in the Crowther
(2011) systematic review. The inclusion criteria included having previously received a single course of
antenatal corticosteroids with a continued risk of preterm birth.

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for repeat antenatal corticosteroids. We
then report on the subset of nine trials that specifically reported that they included a proportion of women
recruited into their trial with a multiple pregnancy at risk of preterm birth.

Maternal primary outcomes for these Clinical Practice Guidelines:

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 1.16, 95%CI 0.92
to 1.406; 6 trials, n=4261 women). These trials all reported including a proportion of women with a multiple
pregnancy (11% to 34%) with an additional risk factor of preterm birth (Table 62).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 1.15, 95%CI 0.83
to 1.60; 5 trials, n=3091 women). All these trials reported including a proportion of women with a multiple
pregnancy (11% to 34%) with an additional risk factor of preterm birth (Table 62).

Postnatal pyrexia - Overall no difference was seen in the risk for postnatal pyrexia requiring treatment
between women who had been treated with repeat antenatal corticosteroids and those with no repeat
treatment (RR 0.87, 95%CI 0.55 to 1.38; 1 trial, n=982 women). Evidence is based on a single trial
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(Crowther 2000) that included 16% of women with a multiple pregnancy with an additional risk factor of
preterm birth (Table 62).
No data were reported for pyrexia after trial entry or intrapartum pyrexia requiring treatment.

Other primary maternal outcomes for these Clinical Practice Guidelines - No data on quality of life
were reported in the trials included in the Crowther (2011) systematic review that recruited and reported a
proportion of the women with a multiple pregnancy with an additional risk of preterm birth.

Infant primary outcomes for these Clinical Practice Guidelines

Fetal, neonatal or later death -

Perinatal death - Overall no difference was seen in the risk for perinatal death between women who had been
treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 0.94, 95%CI 0.71 to
1.23; 9 trials, n=5554 women). All these trials reported including a proportion of women with a multiple
pregnancy (7% to 34%) with an additional risk factor of preterm birth (Table 63).

Fetal death - Overall no difference was seen in the risk for fetal death between women who had been treated
with repeat antenatal corticosteroids and those with no repeat treatment (RR 0.82, 95%CI 0.24 to 2.84; 7
trials, n=2755 women). All these trials reported including a proportion of women with a multiple pregnancy
(7% to 34%) with an additional risk factor of preterm birth (Table 63).

Neonatal death - Overall no difference was seen in the risk for neonatal death between women who had been
treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 0.91, 95%CI 0.62 to
1.34; 7 trials, n=2713 women). All these trials reported including a proportion of women with a multiple
pregnancy (7% to 34%) with an additional risk factor of preterm birth (Table 63).

Respiratory distress syndrome - Overall there was a significant reduction in the risk for respiratory
distress syndrome for infants exposed to repeat antenatal corticosteroids compared with no repeat exposure
(RR 0.83, 95%CI 0.75 to 0.91; 8 trials, n=32006 infants). All these trials reported including a proportion of
women with a multiple pregnancy (7% to 34%) with an additional risk factor of preterm birth (Table 63).

Composite of serious infant outcomes - Overall there was a significant reduction in the risk for a
composite of serious infant outcomes for infants exposed to repeat antenatal corticosteroids compared with
no repeat exposure (RR 0.84, 95%CI 0.75 to 0.94; 7 trials, n=3959 infants). All these trials reported
including a proportion of women with a multiple pregnancy (7% to 34%) with an additional risk factor of
preterm birth (Table 63).
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Table 62: Comparison of the overall effect estimate for use of repeat antenatal corticosteroids with trials that reported including a proportion of
women with multiple pregnancy at risk of preterm birth — Maternal primary outcomes

Primary outcome Repeat course of antenatal corticosteroids and trials known to have included a proportion of women with a multiple pregnancy at risk of preterm birth*
Trials contributing data Number of women | Risk ratio (RR) Actual proportion detailed in Actual number of
(95% Confidence Interval) trials women
Chotioamnionitis Aghajafari 2002; Crowther 2006; Garite 4261 RR 1.16 (0.92 to 1.46), 6 trials, Aghajafari 2002; Crowther 2006; | 637
2009; Guinn 2001; Murphy 2008; n=4261 women Garite 2009; Guinn 2001;
Wapner 2006 Murphy 2008; Wapner 2006
Puerperal sepsis Aghajafari 2002; Guinn 2001; Murphy 3091 RR 1.15 (0.83 to 1.60), 5 trials, Aghajafari 2002; Guinn 2001; 412
2008; Peltoniemi 2007; Wapner 2006 n=3091 women Murphy 2008; Peltoniemi 2007;
Wapner 2006
Pyrexia after trial entry NR NR NR - -
requiring treatment
Intrapartum pyrexia NR NR NR - -
requiring treatment
Postnatal pyrexia requiring Crowther 2006 982 RR 0.87 (0.55 to 1.38), 1 trial, Crowther 2006 157
treatment n=982 women

*Source: Crowther (2011)

Table 63: Comparison of the overall effect estimate for use of repeat antenatal corticosteroids with trials that reported including a proportion of
women with multiple pregnancy at risk of preterm birth — Infant primary outcomes

Primary outcome

Repeat course of antenatal corticosteroids and trials that included a proportion of women with a multiple pregnancy at risk of preterm birth*

Trials contributing data Number | Risk ratio (RR) Actual propottion detailed in trials Actual
of (95% Confidence Interval) number of
infants infants

Perinatal death Aghajafari 2002; Crowther 2006; Garite 2009; Guinn 5554 RR 0.94 (0.71 to 1.23), Aghajafari 2002; Crowther 2006; Garite 2009; 865

2001; Mazumder 2008; McEvoy 2010; Murphy 2008; 9 trials, n=5554 infants Guinn 2001; McEvoy 2010; Murphy 2008;

Peltoniemi 2007; Wapner 2006 Peltoniemi 2007; Wapner 2006

Fetal death Aghajafari 2002; Crowther 2006; Garite 2009; Guinn 2755 RR 0.82 (0.24 to 2.84), Aghajafari 2002; Crowther 2006; Garite 2009; 513
2001; Mazumder 2008; McEvoy 2010; Peltoniemi 2007 7 trials, n=2755 infants Guinn 2001; McEvoy 2010; Peltoniemi 2007

Neonatal death Aghajafari 2002; Crowther 2006; Garite 2009; Guinn 2713 RR 0.91 (0.62 to 1.34), Aghajafari 2002; Crowther 2006; Garite 2009; 505
2001; Mazumder 2008; McEvoy 2010; Peltoniemi 2007 7 trials, n=2713 infants Guinn 2001; McEvoy 2010; Peltoniemi 2007

Respiratory distress Aghajafari 2002; Crowther 2006; Garite 2009; Guinn 3206 RR 0.83 (0.75 to 0.91), Aghajafari 2002; Crowther 2006; Garite 2009; 604

syndrome 2001; Mazumder 2008; McEvoy 2010; Peltoniemi 2007; 8 trials , n=3206 infants Guinn 2001; McEvoy 2010; Peltoniemi 2007;
Wapner 2006 Wapner 2006

Composite outcome of Aghajafari 2002; Crowther 2006; Garite 2009; Guinn 3959 RR 0.84 (0.75 to 0.94), Aghajafari 2002; Crowther 2006; Garite 2009; 754

serious infant outcomes 2001; Mazumder 2008; Murphy 2008; Wapner 2006 7 trials, n=3959 infants Guinn 2001; Murphy 2008; Wapner 2006

*Source: (Crowther 2011)
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Evidence summary for the use of repeat antenatal corticosteroids for women with a
multiple pregnancy at risk of imminent preterm birth

Nine of 10 trials in the Crowther (2011) systematic review reported including a proportion of women in
their trials who had a multiple pregnancy at risk of preterm birth (range 7% to 34% where reported).

For the mother

Overall, where reported in 10 trials, no differences were seen between women treated with repeat
antenatal corticosteroids and women with no repeat corticosteroids in the risk for chorioamnionitis,
postnatal pyrexia or puerperal sepsis.

Nine trials reported including a proportion of women with a multiple pregnancy at risk of preterm birth.
The evidence is consistent with the overall treatment effect:
e For chorioamnionitis, postnatal pyrexia and puerperal sepsis, the size of the treatment effect was
the same or similar to the overall effect and there was no difference between groups.
No data were reported for pyrexia after trial entry, intrapartum pyrexia or maternal quality of life from
these seven trials.

For the infant

Opverall, where reported in 10 trials, there was a significant reduction in the risks for respiratory distress
syndrome and a composite of serious infant outcomes. No differences were seen in the risks for perinatal
death, fetal death and neonatal death between infants exposed to a repeat antenatal corticosteroids and
infants with no repeat exposure.

Nine trials reported including a proportion of women with a multiple pregnancy at risk of preterm birth.

The evidence is consistent with the overall treatment effect:

e  For respiratory distress syndrome and a composite of serious infant outcomes the size of the
treatment effect was similar to the overall effect and there was a significant reduction in risk for
infants exposed to a repeat antenatal corticosteroids compared with no repeat exposure;

e  For perinatal death, fetal death and neonatal death the size of the treatment effect was similar to the

overall effect and there was no difference between groups.
Evidence is based on a subset of data from trials that reported they included a proportion of women with
a multiple pregnancy at risk of preterm birth. This level of evidence cannot be used to form a clinical

recommendation.

See Appendix M24 — Evidence Summary (Page 404)

What is the safety for the mother and fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with a multiple pregnancy (twins and higher order) with an additional
risk factor(s) for preterm birth?

Practice points:

e Repeat antenatal corticosteroids for a woman with a multiple pregnancy with an additional risk
factor(s) for preterm birth

®  Where appropriate, estimate the risk of preterm birth by considering the use of adjunct prediction
tests including fetal fibronectin and assessment of cervical length. Where appropriate, monitor
women with a multiple pregnancy at risk of preterm birth for signhs of puerperal sepsis when antenatal
corticosteroids have been given.
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What is the safety for the mother and fetus, infant, child, adult of administering a single course of
antenatal corticosteroids to women with a multiple pregnancy (twins and higher order)
prophylactically (with no additional risk factor(s) for preterm birth)?

Single course of antenatal corticosteroids

Maternal primary outcomes for these Clinical Practice Guidelines:

There was no randomised controlled trial evidence reported for maternal primary outcomes for these
Clinical Practice Guidelines for the use of prophylactic antenatal corticosteroids in women with a multiple
pregnancy with no additional risk of preterm birth. These women were not eligible for inclusion in the
randomised trials included in the Roberts CPG version 2015 systematic review (Appendix J).

Infant primary outcomes for these Clinical Practice Guidelines:

There was no randomised controlled trial evidence reported for infant primary outcomes for these
Clinical Practice Guidelines for exposure to prophylactic antenatal corticosteroids where the mother had a
multiple pregnancy with no additional risk of preterm birth. These women were not eligible for inclusion
in the randomised trials included in Roberts CPG version 2015 systematic review (Appendix [).

Evidence summary for the use of a single course of prophylactic antenatal

corticosteroids for women with a multiple pregnancy with no additional risk of preterm
birth

There was no randomised controlled trial evidence for prophylactic antenatal corticosteroids in women
with a multiple pregnancy with no additional risk of preterm birth.

There is an absence of both short and long term neonatal and childhood follow-up data reported for
exposure prophylactic use of antenatal corticosteroids in a multiple pregnancy where there is no
additional risk of preterm birth.

See Appendix M25 Evidence Summary (Page 408)

What is the safety for the mother and fetus, infant, child, adult of administering a single course of
antenatal corticosteroids to women with a multiple pregnancy (twins and higher order)
prophylactically (with no additional risk factor(s) for preterm birth)?

Practice Point:

e Do not use a single course of antenatal corticosteroids in women with a multiple pregnancy where
there is no other identified risk of preterm birth.

Research recommendation:

e In settings where prophylactic antenatal corticosteroids are being used in women with a multiple
pregnancy, with no other identified risk of preterm birth, there is a need for a randomised trial.
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What is the safety for the mother and fetus, infant, child, adult of administering a single course
or a repeat course(s) of antenatal corticosteroids to women with a multiple pregnancy (twins and
higher order) prophylactically (with no additional risk factor(s) for preterm birth)?

Repeat antenatal corticosteroids

Maternal primary outcomes for these Clinical Practice Guidelines:

There was no randomised controlled trial evidence reported for maternal primary outcomes for these
Clinical Practice Guidelines for the use of prophylactic antenatal corticosteroids in women with a multiple
pregnancy with no additional risk of preterm birth. These women were not eligible for inclusion in the
randomised trials included in the Crowther (2011) systematic review (Appendix K.

Infant primary outcomes for these Clinical Practice Guidelines:

There was no randomised controlled trial evidence reported for infant primary outcomes for these
Clinical Practice Guidelines for the use of prophylactic antenatal corticosteroids in women with a multiple
pregnancy with no additional risk of preterm birth. These women were not eligible for inclusion in the
randomised trials included in the Crowther (2011) systematic review (Appendix K).

Evidence summary for the use of repeat prophylactic antenatal corticosteroids for
women with a multiple pregnancy with no additional risk of preterm birth

There was no randomised controlled trial evidence for prophylactic antenatal corticosteroids in women
with a multiple pregnancy with no additional risk of preterm birth.

There is an absence of both short and long term neonatal and childhood follow-up data reported for

exposure prophylactic use of antenatal corticosteroids in a multiple pregnancy where there is no
additional risk of preterm birth.

See Appendix M26 — Evidence Summary (Page 412)

What is the safety for the mother and fetus, infant, child, adult of administering a single course
or a repeat course(s) of antenatal corticosteroids to women with a multiple pregnancy (twins and
higher order) prophylactically (with no additional risk factor(s) for preterm birth)?

Practice Point:

e Do not use repeat antenatal corticosteroids in women with a multiple pregnancy where there is no
other identified risk of preterm birth.

Research recommendation:

e In settings where prophylactic antenatal corticosteroids are being used in women with a multiple
pregnancy, with no other identified risk of preterm birth, there is a need for a randomised trial.
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14.7 Women with diabetes mellitus or gestational diabetes at risk of preterm birth

What is the safety for the mother of administering a single course of antenatal corticosteroids to
women with diabetes mellitus or gestational diabetes at risk of preterm birth?

What is the safety for the fetus, infant, child, adult of administering a single course of antenatal
corticosteroids to women with diabetes mellitus or gestational diabetes at risk of preterm birth?

Single course of antenatal corticosteroids —
Five trials in the Roberts CPG version 2015 systematic review reported they had included a very small
proportion of women with diabetes in pregnancy (Table 40):

e Amorim (1999) 18%

e Doran (1980) 4%

e Porto (2011) 2%

e Shanks (2010) 16%

e Taeusch (1979) 5%

Four of these trials did not specify details on the type of diabetes (Doran 1980, Porto 2011, Shanks 2010,
Taeusch 1979). One trial (Amorim 1999) recruited and reported women with gestational diabetes (18%).

Women with diabetes mellitus were not eligible for two trials (Amorim 1999, Balci 2010), women with
insulin treated diabetes were not eligible for one trial (Kari 1994), and women with gestational diabetes
were not eligible for one trial (Fekih 2002). The remaining trials in which women with diabetes pre-
specified as not being eligible did not specify the type of diabetes (Fekih 2002, Gamsu 1989, Garite 1992,
Schutte 1980, Teramo 1980). Diabetes was not an inclusion criterion for participation in these trials of a

single course of antenatal corticosteroids. The main criterion for inclusion was risk of preterm birth

(Appendix ]).

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for a single course of antenatal
corticosteroids. We then report on the subset of five trials that specifically reported that they included a
proportion of women recruited into their trial with diabetes in pregnancy.

Maternal primary outcomes for these Clinical Practice Guidelines -

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had
been treated with a single course of antenatal corticosteroids and those who received no antenatal
corticosteroids (RR 0.90, 95%CI 0.69 to 1.17; 13 trials, n=2525 women).

e One trial (Amorim 1999) reported that it included 18% of women with gestational diabetes and
provided data for chorioamnionitis. The treatment effect was in the opposite direction to the
overall effect but there was no significant difference between groups (RR 1.96, 95%CI 0.18 to
21.34; 1 trial, n=218 women) (Table 64).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with a single course of antenatal corticosteroids and those who received no antenatal
corticosteroids (RR 1.35, 95%CI 0.93 to 1.95; 8 trials, n=1003 women).
e Two trials reported including a proportion of women with diabetes in pregnancy (5% to 18%)
and provided data for puerperal sepsis (Amorim 1999, Taeusch 1979). The size of the treatment
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effect was similar to the overall effect and there was no significant difference between groups
(RR 1.10, 95%CI 0.62 to 1.95; 2 trials, n=336 women) (Table 64).

Pyrexia after trial entry - Overall no difference was seen in the risk for pyrexia after trial entry requiring
treatment between women who had been treated with a single course of antenatal corticosteroids and
those who received no antenatal corticosteroids (RR 1.11, 95%CI 0.67 to 1.67; 4 trials, n=481 women).
e Two trials reported including a proportion of women with diabetes in pregnancy (5% to 18%)
and provided data for pyrexia after trial entry (Amorim 1999, Taeusch 1979). The size of the
treatment effect was similar to the overall effect and there was no significant difference between
groups (RR 1.34, 95%CI 0.86 to 2.11; 2 trials, n=336 women) (Table 64).

Intrapartum pyrexia - Overall no difference was seen in the risk for intrapartum pyrexia requiring treatment
between women who had been treated with a single course of antenatal corticosteroids and those who
received no antenatal corticosteroids (RR 0.60, 95%CI 0.15 to 2.49; 2 trials, n= 319 women).

e One trial (Amorim 1999) reported that it included 18% of women with gestational diabetes and
provided data for intrapartum pyrexia. The direction of the treatment effect was opposite to the
overall effect and there was no significant difference between groups (RR 1.96, 95%CI 0.18 to
21.34; 1 trial, n=218 women) (Table 64).

Postnatal pyrexia - Overall no difference was seen in the risk for postnatal pyrexia requiring treatment
between women who had been treated with a single course of antenatal corticosteroids and those who
received no antenatal corticosteroids (RR 0.92, 95%CI 0.64 to 1.33; 5 trials, n=1323 women).
e One trial (Amorim 1999) reported that it included 18% of women with gestational diabetes and
provided data for postnatal pyrexia. The size of the treatment effect was similar to the overall
effect and there was no significant difference between groups (RR 0.68, 95%CI 0.30 to 1.52; 1
trial, n=218 women) (Table 64).

Other primary maternal outcomes for these Clinical Practice Guidelines - No data on quality of life
were reported in the trials included in the Roberts CPG version 2015 systematic review.

Other relevant secondary outcomes of these Clinical Practice Guidelines - These Clinical Practice
Guidelines provided additional data for maternal hyperglycaemia following treatment with antenatal
corticosteroids.

As detailed in Chapter 3 of these Clinical Practice Guidelines, only one of 26 trials included in the
Roberts CPG version 2015 systematic review reported on glucose intolerance in women with severe
preeclampsia following a single course of antenatal corticosteroids (Amorim 1999). The trial included
18% of women had gestational diabetes and reported a significant increase in maternal blood glucose (RR
2.71, 95%CI 1.14 to 6.46, 1 trial, n=123). Only 62% of women randomised had blood glucose
concentrations assessed. No analysis was conducted to compare outcomes for women with gestational
diabetes and those without gestational diabetes. The evidence is based on a single trial with a small
number of women with a major comorbidity (severe preeclampsia). The analysis should be interpreted
with caution due to wide confidence intervals suggesting imprecision.

Infant primary outcomes for these Clinical Practice Guidelines:
Fetal, neonatal or later death -
Perinatal death - Overall there was a significant reduction in the risk for perinatal death for infants who

were exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.77, 95%CI
0.67 to 0.89; 13 trials, n=3627 infants).
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e Three trials reported they included a proportion of women with diabetes in pregnancy (4% to
18%) and provided data for perinatal death (Amorim 1999, Doran 1980, Taeusch 1979). The size
of the treatment effect was similar to the overall effect and was statistically significant (RR 0.63,
95%CI 0.44 to 0.89; 3 trials, n=489 infants) (T'able 65).

Fetal death - Overall no difference was seen in the risk for fetal death between infants who were exposed
to a single course of antenatal corticosteroids and those with no exposure (RR 0.98, 95%CI 0.73 to 1.30;
13 trials, n=30627 infants).

e Three trials reported they included a proportion of women with diabetes in pregnancy (4% to
18%) and provided data for perinatal death (Amorim 1999, Doran 1980, Taeusch 1979). The size
of the treatment effect was similar to the overall effect and there was no significant difference
between groups (RR 0.99, 95%CI 0.47 to 2.06; 3 trials, n=489 infants) (Table 65).

Neonatal death - Overall there was a significant reduction in the risk for neonatal death for infants who
were exposed to a single course of antenatal corticosteroids compared with no exposure (RR 0.68, 95%CI
0.58 to 0.80; 21 trials, n=4408 infants).

e Tour trials reported they included a proportion of women with diabetes in pregnancy (2% to
18%) and provided data for neonatal death. The size of the treatment effect was similar to the
overall effect and was statistically different (RR 0.52, 95%CI 0.34 to 0.79; 4 trials, n=783 infants)
(Table 65).

Respiratory distress syndrome - Overall there was a significant reduction in the risk for respiratory
distress syndrome for infants who were exposed to a single course of antenatal corticosteroids compared
with no exposure (RR 0.65, 95%CI 0.58 to 0.73; 25 trials, n=4590 infants).

e Tour trials reported they included a proportion of women with diabetes in pregnancy (2% to
18%) and provided data for respiratory distress syndrome. The size of the treatment effect was
similar to the overall effect and was statistically significant (RR 0.54, 95%CI 0.38 to 0.76; 4 trials,
n=783 infants) (Table 65).

Composite of serious infant outcomes - This outcome was not reported in any of the trials of a single
course of antenatal corticosteroids.
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Table 64: Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women with diabetes mellitus or gestational diabetes — Maternal primary outcomes*

Primary outcome | Single course of antenatal corticosteroids Trials known to have included a proportion of women with diabetes mellitus or
gestational diabetes”
Trials contributing data Number Risk ratio (RR) Trials Number Risk ratio (RR) Actual Actual
of women | (95% Confidence contributing data | of women | (95% Confidence proportion number of
Interval) Interval) detailed in women
trials
Chorioamnionitis Amorim 1999; Carlan 1991; Dexiprom | 2525 RR 0.90 (0.69 to 1.17), | Amorim 1999 218 RR 1.96 (0.18 to 21.34) | Amorim 1999 | 39
1999; Fekih 2002; Garite 1992; Kari 13 trials 1 trial, =218 women
1994; Lewis 1996; Liggins 1972; Lopez
1989; Morales 1989; Qublan 2001;
Schutte 1980; Silver 1996
Puerperal sepsis Amorim 1999; Dexiprom 1999; Garite | 1003 RR 1.35 (0.93 to 1.95), | Amorim 1999; 336 RR 1.10 (0.62 to 1.95) Amorim 1999; | 45
1992; Lewis 1996; Qublan 2001; 8 trials Taeusch 1979 2 trials, n=336 women | Taeusch 1979
Schutte 1980; Silver 1996; Tacusch
1979
Pyrexia after trial Amorim 1999; Nelson 1985; Schutte 481 RR 1.11 (0.67 to 1.67), | Amorim 1999; 336 RR 1.34 (0.86 to 2.11) Amorim 1999; | 45
entry requiring 1980; Taeusch 1979 4 trials Tacusch 1979 2 trials, n=336 women | Taeusch 1979
treatment
Intrapartum Amorim 1999; Schutte 1980 319 RR 0.60 (0.15 to 2.49), | Amorim 1999 218 RR 1.96 (0.18 to 21.34) | Amorim 1999 | 39
pyrexia requiring 2 trials 1 trial, n=218 women
treatment
Postnatal pyrexia Amorim 1999; Collaborative 1981; 1323 RR 0.92 (0.64 to 1.33), | Amorim 1999 218 RR 0.68 (0.30 to 1.52) Amorim 1999 | 39
requiring treatment | Dexiprom 1999; Fekih 2002; Schutte 5 trials 1 trial, n=218 women
1980

*Source : Roberts CPG version 2015; “meta-analyses conducted for these Clinical Practice Guidelines
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Table 65: Comparison of the overall effect estimate for use of a single course of antenatal corticosteroids with trials that reported including a

proportion of women with diabetes mellitus or gestational diabetes — Infant primary outcomes*

Primary Single course of antenatal corticosteroids Trials known to have included a proportion of women with diabetes mellitus
outcome or gestational diabetes”
Trials contributing data Number of | Risk ratio (RR) Trials Number | Risk ratio (RR) Actual Actual
infants (95% Confidence contributing of (95% Confidence proportion | number
Interval) data infants Interval) detailed in | of infants
trials
Perinatal death Amorim 1999; Block 1977; Collaborative 1981; 3627 RR 0.77 (0.67 to Amorim 1999; 489 RR 0.63 (0.44 to 0.89) | Amorim 51
Dexiprom 1999; Doran 1980; Gamsu 1989; Garite 0.89), Doran 1980; 3 trials, n=489 infants | 1999;
1992; Kari 1994; Liggins 1972; Parsons 1988; Qublan 13 trials Taeusch 1979 Doran
2001; Schutte 1980; Taeusch 1979 1980;
Taeusch
1979
Fetal death Amorim 1999; Block 1977; Collaborative 1981; 3627 RR 0.98 (0.73 to Amorim 1999; 489 RR 0.99 (0.47 to 2.06) | Amorim 51
Dexiprom 1999; Doran 1980; Gamsu 1989; Garite 1.30), Doran 1980; 3 trials, n=489 infants | 1999;
1992; Kari 1994; Liggins 1972; Parsons 1988; Qublan 13 trials Taeusch 1979 Doran
2001; Schutte 1980; Taeusch 1979 1980;
Taeusch
1979
Neonatal death Amorim 1999; Block 1977; Collaborative 1981; 4408 RR 0.68 (0.58 to Amorim 1999; 783 RR 0.52 (0.34 t0 0.79) | Amorim 51
Dexiprom 1999; Doran 1980; Fekih 2002; Gamsu 0.80), 21 trials Doran 1980; 4 trials, n=783 infants | 1999;
1989; Garite 1992; Goodner 1979; Kari 1994; Lewis Porto 2011; Doran
1996; Liggins 1972; Lopez 1989; Morales 1989; Taeusch 1979 1980;
Nelson 1985; Parsons 1988; Porto 2011; Qublan Porto
2001; Schutte 1980; Silver 1996; Taeusch 1979 2011;
Taeusch
1979
Respiratory Amorim 1999; Balci 2010; Block 1977; Cararach 4590 RR 0.65 (0.58 to Amorim 1999; 783 RR 0.54 (0.38 to 0.76) | Amorim 51
distress 1991; Carlan 1991; Collaborative 1981; Dexiprom 0.73), Doran 1980; 4 trials n=783 infants 1999;
syndrome 1999; Doran 1980; Fekih 2002; Gamsu 1989; Garite 25 trials Porto 2011, Doran
1992; Goodner 1979; Kari 1994; Lewis 1996; Liggins Taeusch 1979 1980;
1972; Lopez 1989; Morales 1989; Nelson 1985; Porto
Parsons 1988; Porto 2011; Qublan 2001; Schutte 2011;
1980; Silver 1996; Taeusch 1979; Teramo 1980 Taeusch
1979

*Source: Roberts CPG version 2015; “meta-analyses conducted for these Clinical Practice Guidelines
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Evidence Summary for the use of a single course of antenatal corticosteroids in women
with diabetes mellitus or gestational diabetes at risk of preterm birth

Five of 26 trials included in the Roberts CPG version 2015 systematic review reported including a
proportion of women in their trials who had diabetes in pregnancy and were at risk of preterm birth. The
proportion of women recruited with diabetes in pregnancy ranged from 2% to 18% for the trials of a
single course of antenatal corticosteroids, where reported.

For the mother

Overall, where reported in 26 trials, no differences were seen between women treated with a single course
of antenatal corticosteroids and women with no corticosteroids in the risk for chorioamnionitis, pyrexia
after trial entry, intrapartum pyrexia, postnatal pyrexia or puerperal sepsis.

Five trials reported including a proportion of women with diabetes in pregnancy.
e For pyrexia after trial entry, postnatal pyrexia and puerperal sepsis the size of the treatment effect
was similar to the overall effect and there was no significant difference between groups;
e Tor chorioamnionitis and intrapartum pyrexia the treatment effect was in the opposite direction
to the overall effect but there was no significant difference between groups;
e  There was a significant increase in maternal blood glucose 272 hours following administration of
antenatal corticosteroids in a single trial of women with severe pre-eclampsia.

No data were reported for maternal quality of life in any of the 26 trials included in the Roberts CPG
version 2015 systematic review.

For the infant
Overall, where reported in 26 trials, there was a significant reduction in the risks for perinatal death,
neonatal death and respiratory distress syndrome. No difference was seen in the risk for fetal death

between infants exposed to a single course of antenatal corticosteroids and infants with no exposure.

Five trials reported including a proportion of women with diabetes in pregnancy. The evidence is

consistent with the overall treatment effect:

e For perinatal death, neonatal death and respiratory distress syndrome the size of the treatment effect
was similar to the overall effect and the difference was statistically significant for infants exposed to a
single course of antenatal corticosteroids compared with no exposure.

e For fetal death the size of the treatment effect was similar to the overall effect and there was no

difference between groups.

No data were reported for a composite of serious infant outcomes in any of the trials included in the
Roberts CPG version 2015 systematic review.

The presence of maternal diabetes in pregnancy is not a reason to withhold antenatal corticosteroids
where there is a risk of preterm birth. These women will require blood glucose monitoring and

management of hyperglycaemia as per local protocols.

Evidence is based on a subset of data from trials that reported they included a proportion of women with
diabetes in pregnancy. This level of evidence cannot be used to form a clinical recommendation.
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See Appendix M27 - Evidence Summary (Page 416)

What is the safety for the mother, fetus, infant, child, adult of administering a single course of
antenatal corticosteroids to women with diabetes mellitus or gestational diabetes at risk of
preterm birth?

Practice Points:

e Use a single course of antenatal corticosteroids for women with diabetes in pregnancyor gestational
diabetes at risk of preterm birth.

e  Where appropriate, monitor women with diabetes in pregnancy or gestational diabetes at risk of
preterm birth for signs of puerperal sepsis when antenatal corticosteroids have been given.

Research recommendation:

e TFuture randomised trials of antenatal corticosteroids should review the effect on maternal glucose
tolerance.
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What is the safety for the mother of administering repeat antenatal corticosteroids to women with
diabetes mellitus or gestational diabetes at risk of preterm birth?

What is the safety for the fetus, infant, child, adult of administering repeat antenatal
corticosteroids to women with diabetes mellitus or gestational diabetes at risk of preterm birth?

Repeat antenatal corticosteroids

Four of ten trials included in the in the Crowther (2011) Cochrane systematic review ‘Repeat doses of
prenatal corticosteroids for women at risk of preterm birth for improving neonatal healtlh outcomes’ reported they had
included a very small proportion of women with diabetes in pregnancy (Table 41):

e Guinn (2002) 0% (no women had diabetes in pregnancy)
e McEvoy (2010) 9%
e Mutrphy (2008) 5%
e Peltoniemi (2007) 10%

McEvoy (2010) included women with gestational diabetes, Murphy (2008) included women with diet
controlled and insulin dependent diabetes and Peltoniemi (2007) included women with gestational
diabetes and insulin dependent diabetes.

Women with insulin dependent diabetes were not eligible for three trials (McEvoy 2002, McEvoy 2010,
Wapner 2006). Diabetes was not an inclusion criterion for participation in these trials of a repeat course
of antenatal corticosteroids. The main criterion for inclusion was having already received a single course
of antenatal corticosteroids and continued risk of preterm birth (Appendix K). No additional trials were
identified in the Crowther CPG version 2015.

In the summary of the evidence we report the overall treatment effects from all trials with available data,
for the primary outcomes of these Clinical Practice Guidelines, for repeat antenatal corticosteroids. We
then report on the subset of four trials that specifically reported that they included a proportion of
women recruited into their trial with diabetes in pregnancy.

Maternal primary outcomes for these Clinical Practice Guidelines -

Maternal infection -

Chorioamnionitis - Overall no difference was seen in the risk for chorioamnionitis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 1.16, 95%CI
0.92 to 1.46; 6 trials, n=4261 women).

e Only one trial reported including a proportion of women with diabetes in pregnancy (5%) and
provided data for chorioamnionitis (Murphy 2008). The size of the treatment effect was similar to
the overall effect and there was no significant difference between groups (RR 1.08, 95%CI 0.59 to
1.97; 1 trial, n=1853 women) (Table 66). Murphy (2008) included insulin and diet controlled
diabetes (no further details).

Puerperal sepsis - Overall no difference was seen in the risk for puerperal sepsis between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 1.15, 95%CI
0.83 to 1.60; 5 trials, n=3091 women).

e Two trials reported they included a proportion of women with diabetes in pregnancy (5% to 10%)
and provided data for puerperal sepsis (Murphy 2008, Peltoniemi, 2007). The size of the treatment
effect was similar to the overall effect and there was no significant difference between groups (RR
1.41, 95%CI 0.94 to 2.12; 2 trials, n=2102 women) (Table 66). Peltoniemi (2007) included women
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with gestational diabetes and insulin dependent diabetes (no further details). Murphy (2008)
included insulin and diet controlled diabetes (no further details).

Other maternal infection outcomes for these Clinical Practice Guidelines - No data were reported for pyrexia after
trial entry or intrapartum pyrexia or postnatal pyrexia requiring treatment in the trials that reported
including a proportion of women with diabetes in pregnancy.

Other primary maternal outcomes for these Clinical practice Guidelines - No data on quality of life
was reported in trials that were included in the Crowther (2011) systematic review.

Other relevant secondary outcomes of these Clinical Practice Guidelines - These Clinical Practice
Guidelines have provided further details for maternal hyperglycaemia following treatment with antenatal
corticosteroids.

None of the trials that recruited and reported that a proportion of women had diabetes in pregnancy
provided outcome data for maternal glucose intolerance. As detailed in Chapter 6 of these Clinical
Practice Guidelines, one trial (Wapner 2006) that did not specify if women with diabetes in pregnancy
were eligible for recruitment reported no difference in maternal hyperglycaemia between women who had
received repeat antenatal corticosteroids and those with no repeat treatment (RR 1.31, 95%CI 0.89 to
1.93; 1 trial, n=492 women).

Infant primary outcomes for these Clinical Practice Guidelines:

Fetal, neonatal or later death -

Perinatal death - Overall no difference was seen in the risk for perinatal death between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 0.94, 95%CI
0.71 to 1.23; 9 trials, n=5554 women).

o Three trials reported they included a proportion of women with diabetes in pregnancy (5% to 10%)
and provided data for perinatal death ( McEvoy 2010, Murphy 2008, Peltoniemi 2007). The size of
the treatment effect was similar to the overall effect and there was no significant difference between
groups (RR 1.19, 95%CI 0.80 to 1.77; 3 trials, n=2742 infants) (Table 67).

Fetal death - Overall no difference was seen in the risk for fetal death between women who had been
treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 0.82, 95%CI 0.24 to
2.84; 7 trials, n=2755 women).
e Two trials reported they included a proportion of women with diabetes in pregnancy (9% to 10%)
and provided data for fetal death ( McEvoy 2010, Peltoniemi 2007). The size of the treatment effect
was similar to the overall effect and there was no significant difference between groups (RR 1.05,
95%CI 0.07 to 16.65; 2 trials, n=438 infants) (Table 67).

Neonatal deatly - Overall no difference was seen in the risk for neonatal death between women who had
been treated with repeat antenatal corticosteroids and those with no repeat treatment (RR 0.91, 95%CI
0.62 to 1.34; 7 trials, n=2713 women).

o Two trials reported they included a proportion of women with diabetes in pregnancy (9% to 10%)
and provided data for neonatal death ( McEvoy 2