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Management of the delivery of an extre-
mely preterm baby is one of the most
challenging aspects of perinatal medicine.
The ethical, social, economic and legal
issues have recently been reviewed by the
Nuffield Council on Bioethics.1 The profes-
sions and advocates for parents were
encouraged to consider the pattern of care
appropriate for babies born before
26 weeks’ gestation on the basis of the
best information currently available. There
are limitations to contemporary evidence,
particularly in terms of predicting outcome
after the shortest of pregnancies. While
recognising these limitations, and although
every pregnancy is different, some general
principles can be described.

This is not a set of instructions, but a
framework to highlight the range of
evidence and opinion that needs to be
considered by staff and parents. Care of
the mother, her fetus and the baby will
always need to be individualised and
should be led by senior staff in all
disciplines. The parents’ hopes and expec-
tations need to be explored with honesty
and compassion in a realistic way, draw-
ing upon the available evidence.
Communication and agreed plans must
be documented in full and signed legibly.
These plans may need to be revised
frequently.

BEFORE DELIVERY
When it appears that a mother will deliver
her baby at a very early gestational age,
there is important clinical information that
needs to be carefully reviewed. Accurate
information will greatly assist the dialogue
and inform the decisions made. Whenever
possible antenatal management decisions
should involve both of the parents and the
clinical staff who will be responsible before
and after the delivery.

The obstetric history and antenatal care
must be considered carefully, with parti-
cular attention to the ultrasound dating
scan(s). The earlier this has been carried
out the more accurately the gestational
age will be known.2 Other information
about fetal growth or abnormalities may
be available from the scan(s). The best
estimation of gestational age should be
agreed with the parents. A record of the
discussion must be made and revised
according to any changes in condition of
the fetus or mother.

Discussion with the parents must
include information about the expected
outcome based on the best available local
and national population data. Care must
be taken in interpreting local hospital
statistics which, at very low gestational
ages, will be based on small numbers even
in the largest centres.

The practicalities of starting, withhold-
ing and withdrawing intensive care and
the positive role of palliative care where
appropriate should be described to the
parents. This will help to prepare them for
the different possible outcomes after
delivery.

Parents may find the advice and sup-
port of their family, friends and spiritual
advisers to be of great value at this time.

Assessment of the local neonatal unit
staffing and capabilities must be made.

Transfer to another hospital, increasingly
likely within a managed clinical network,
should be discussed if this is clinically
appropriate. Written information that
includes this possibility should be given
to all parents at the time of booking.

If time allows, the parents should be
offered the opportunity to visit the
neonatal unit.

MANAGEMENT RECOMMENDATIONS
On the basis of the best assessment of
gestational age, as well as information
about the well-being of the fetus and the
wishes of the parents, a clear plan for
delivery and care of the baby must be
made and documented. This will need to
be reviewed regularly (fig 1).

Discussion about the mode of delivery
should include an explanation of the
maternal morbidity in future pregnancies
associated with a classical caesarean sec-
tion when carried out at very early
gestational age. However, this may be
necessary for maternal indications.

If active obstetric intervention in the
interests of the fetus is not planned,
continuous monitoring of the fetal heart
rate is not advised. However, the parents
should be made aware that their baby
may show signs of life for a variable time
after birth, and intermittent assessment
of the fetus by a Doppler device or
auscultation is useful to the professionals
responsible at the time of birth.

RESUSCITATION AT BIRTH
Preterm labour often progresses rapidly.
In these circumstances, there may be
insufficient time to hold a detailed dis-
cussion with the parents before the baby
is born. A decision about resuscitation
may need to be made on the basis of the
most recent management plan, if any, and
the available clinical information. When
lung inflation with a mask is an appro-
priate initial approach, this should be
carried out as described in the Newborn
Life Support course handbook.3

A FRAMEWORK FOR CLINICAL PRACTICE
This was developed on the basis of
consensus and the most recent evidence
available.

(A) Less than 23+0 weeks
If gestational age is certain and less than
23+0 (ie, 22 weeks), it would be considered
in the best interests of the baby, and
standard practice, for resuscitation not to
be carried out. If the parents wish, they
should have the opportunity to discuss
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outcomes with a second senior member of
the perinatal team.

In the EPICure study of all babies born
in 1995 in the UK and Eire at ,26 weeks’
gestational age, only two babies reported
on at ,23 weeks survived to discharge
and one has severe disability (table 1).4

In the EPICure 2 study (2006), survival
remains extremely rare at this gestational
age, with a high incidence of early major
morbidity in the few who are discharged
home.7

(B) 23+0–23+6 weeks
If gestational age is certain at 23+0–23+6 (ie,
23 weeks) and the fetal heart is heard
during labour, a professional experienced
in resuscitation should be available to
attend the birth. In the best interests of
the baby, a decision not to start re-
suscitation is an appropriate approach,

particularly if the parents have expressed
this wish. However, if resuscitation is
started with lung inflation using a
mask, the response of the heart rate
will be critical in deciding whether to
continue or to stop and sensitively explain
to the parents the futility of further
interventions.

The EPICure study (1995) reported in
2000 that, at 23 weeks, 121/241 (50%) of
live born babies were admitted for inten-
sive care, of whom 105 (80%) died in
hospital.4 Twenty-six babies were dis-
charged home, one died and 14 (54%)
have a moderate or severe disability at
6 years of age (table 1).5

Early findings in the EPICure 2 study
(2006) show that, at this gestational age,
survival has not increased significantly
and there has been no change in early
major morbidity.7

(C) 24+0–24+6 weeks
If gestational age is certain at 24+0–
24+6 weeks, resuscitation should be
started unless the parents and clinicians
have considered that the baby will be
born severely compromised. However, the
response of the heart rate to lung inflation
using a mask will be critical in deciding
whether to proceed to intensive care. If
the baby is assessed to be more immature
than expected, deciding not to start
resuscitation may be considered in the
best interest of the baby.

In the 1995 study,4 although 313/382
(78%) of babies born at this gestational
age (313) were given intensive care, 198
(66%) died.3 Half of the survivors (52)
have a moderate or severe disability at
6 years of age (table 1).6

Early findings in the EPICure 2 study
(2006) show that, at this gestational age,
survival has increased significantly by
12%. More babies were treated for retino-
pathy of prematurity, but there is no
evidence of any change in other early
major morbidity.7

(D) 25 weeks and greater
When gestational age is 25+0 weeks or
more, survival is now considerably greater
than in 1995. It is appropriate to resuscitate
babies at this gestation and, if the response
is encouraging, to start intensive care.

In the 1995 study,4 389/424 (92%) babies
born alive at 25 weeks were admitted for
intensive care, but 171 (48%) died.3 Of the
survivors, 27% had no identifiable impair-
ment at 6 years of age.6

In 2006, survival had increased signifi-
cantly from 54% to 67%, but there is no
evidence of any change in early major
morbidity.5

(E) Uncertain gestational age
If gestational age is uncertain (ie, no dating
ultrasound scan) but thought to be
>23+0 weeks, an ultrasound scan by an
experienced sonographer should be carried
out if time permits. If the fetal heart is
heard during labour, a professional experi-
enced in resuscitation and another clinician
(neonatal nurse or trainee paediatrician)
should be called to attend the birth. A
decision should then be made, in the best
interests of the baby, as to whether
resuscitation should begin with mask
ventilation. Once begun, the response of
the heart rate to lung inflation will be
crucial in judging how long to continue
resuscitation. If there is any uncertainty
about management, guidance from more
senior staff should be sought urgently.

Box 1 Factors to be taken into account when discussing management with
parents

Antenatal factors influencing fetal outcome
c Gestational age
c Steroid administration
c Predicted fetal weight
c Multiple pregnancy
c Sex
c Presence and severity of pathology

– Fetal growth restriction
– Fetal acidaemia (as suggested by an abnormal cardiotocograph or umbilical artery

Doppler flow velocity waveform (particularly absent or reversed end diastolic
frequencies))

– Sepsis
c Fetal anomaly
Parental factors
c Cultural
c Religious
c Medical
c Past obstetric history

– Previous pregnancy loss
– Sub-fertility

Parental expectations
c Understanding of process

– In utero transfers
– Postnatal assessment
– Paediatric involvement/interventions

c Outcome
– Survival
– Morbidity
– Their wishes

Condition of infant at delivery
c Apparent maturity
c Extensive bruising
c Heart rate
c Spontaneous activity level
c Respiratory effort and signs of sustained response to resuscitation
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INTENSIVE CARE
The response of the baby to mask
ventilation is critical in deciding whether
to start intensive care. If the heart rate
increases rapidly and the colour improves,
appropriate ventilatory support, including
intubation and surfactant therapy, should
be given, and the baby transferred to the
neonatal unit for further assessment.

There is no evidence to support the use
of epinephrine by any route, or chest
compressions, during resuscitation at
gestational age ,26 weeks.8

Management should be decided by
doctors and nurses experienced in neona-
tal intensive care.

WITHHOLDING OR WITHDRAWING
RESUSCITATION OR INTENSIVE CARE
When resuscitation or intensive care is
withheld or withdrawn, the baby should
be given all the care needed for his/her
comfort and the parents encouraged by
appropriate staff to hold and spend time
with their baby, if they wish, in a quiet
and private location. Further recommen-
dations can be found in a Royal College of
Paediatrics and Child Health monograph
on withholding or withdrawing life-sus-
taining treatment.9

When a baby dies, the parents should
be offered bereavement counselling,
including advice about post-mortem
examination. At an appropriate time, the
prognosis for future pregnancies should
also be discussed.
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Outcome

N (% live births)

22 weeks 23 weeks 24 weeks 25 weeks

*Live births 138 241 382 424

Died in delivery room 116 (84) 110 (46) 84 (22) 67 (16)

Admitted for intensive care 17 (12) 121 (50) 313 (82) 389 (92)

Survival 2 (1.5) 26 (11) 100 (26) 186 (44)

{Gestational age reassessed4 22 (16) 131 (54) 298 (78) 357 (84)

Died in NICU (% admitted) 20 (91) 105 (80) 198 (66) 171 (48)

Survived to discharge 2 (9) 26 (20) 100 (33) 186 (52)
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Survivors without identified impairment at 6 years4 0 3 (1) 10 (3) 35 (8)

Survivors without identified disability at 6 years (%
admissions)4

0 3 (2) 10 (4) 35 (11)

Further early outcome data from the EPICure 2 study of babies born ,27 weeks’ gestational age in England in 2006 will be
available later in 2008.
*Gestational age based on ‘‘working’’ estimate on labour ward.
{Gestational age assessed postnatally.
{A severe disability is defined as one that is expected to render the child dependent.4

Figure 1 Management of babies born extremely preterm at ,26 weeks’ gestation. *Caesarean
section offers no benefit to the fetus ,25 weeks’ gestation and should be performed only when
indicated for the health of the mother. **Survival and outcome for infants born at 23+0–24+6 is poor.
Management of an infant born at this gestation should be consistent with parents’ wishes, but
decisions made before birth are influenced by the baby’s condition at birth. When parents wish
resuscitation, the clinician’s decision to resuscitate should depend on detailed assessment of the
infant’s condition. Objective criteria include movements, lack of bruising, presence of spontaneous
respiratory efforts, and response to initial resuscitation.
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Single versus multiple antenatal
steroids in threatened preterm
delivery: more benefit or harm?
Gusztav Belteki,1 Gordon C S Smith2

The first demonstration that antenatal
maternal glucocorticoid treatment
reduced neonatal morbidity was reported
by Liggins and Howie in 1972.1 In the
following two decades antenatal corticos-
teroid prophylaxis gradually found its
way into clinical practice and had become
an accepted part of the standard care by
the early 1990s.2 3 It clearly reduces overall
neonatal mortality, the risk of respiratory
distress syndrome (RDS) and the need for
respiratory support.4 It also decreases the
risk of other complications of prematur-
ity, including intraventricular haemor-
rhage (IVH) and necrotising enterocolitis
but not bronchopulmonary dysplasia
(BPD). The current recommendation is
to give two doses of 12 mg betametha-
sone, 24 h apart, to women who may
deliver within 7 days and are less than
35 weeks pregnant.5–7 Most benefit is seen
when delivery follows the second dose by
more than 24 h; however, even an incom-
plete course reduces neonatal morbidity
and mortality.8

There is a marked reduction in the
apparent beneficial effects of antenatal
steroids (ie, glucocorticoids) if the interval
between administration and delivery
exceeds 7 days.4 This led to the evaluation
of multiple steroid treatments among
women who remained at high risk of
preterm birth.9 However, animal data and
observational human studies demon-
strated possible adverse effects of repeated
doses of glucocorticoids. Moreover, evi-
dence emerged of severe adverse effects of

postnatal steroids, particularly on growth
and neurodevelopmental outcome.10 This
resulted in guidelines advising against
routine use of repeat steroid courses
except in clinical studies, in both the UK
and the USA.5 11 In this paper, we discuss
the data from a series of randomised
controlled trials (RCTs) of repeat steroids
and the implications for care of women at
sustained risk of preterm birth.

BENEFICIAL EFFECTS
The physiological consequences of
repeated antenatal steroid exposure have
been extensively studied in animals,
mostly in sheep. In preterm lambs, an
increasing number of weekly maternal
steroid doses1–4 resulted in increasing
improvement in lung compliance, ventila-
tion efficiency12 13 and vascular function
(as demonstrated by increasing endothe-
lial nitric oxide synthase activity).14

However, detailed histological analysis
failed to demonstrate additional fetal lung
maturation when compared with a single
course.15

In the last 10 years, several observa-
tional clinical studies have analysed infant
outcomes in relation to repeat steroid
exposure. Some of them failed to demon-
strate beneficial neonatal effects,16 17 and
one of them reported an increased risk of
IVH.18 The major problem of interpreting
observational studies is the possibility of
bias. In this case, the primary concern is
that repeat steroids may be associated
with adverse effects through the indica-
tion for their use rather than as a causal
effect of the steroids per se. Hence, if
women who received repeat steroids
represented an intrinsically high risk
group, the treatment may appear to be
associated with worse outcomes (or a
beneficial effect may be masked) through

the effect of bias. Therefore, RCTs were
essential to further evaluate this question.

Five RCTs have been published on this
topic since 2001 (table 1). One study
demonstrated no difference in functional
residual capacity and respiratory compli-
ance,19 but this study was small with only
37 patients randomised. In a larger study,
Guinn et al did not find a significant
difference in composite neonatal morbid-
ity; however, in the subgroup with
delivery between 24 and 27 weeks gesta-
tion, morbidity was reduced.20 In addi-
tion, severe RDS and severe IVH were
both significantly less frequent in the
group receiving repeated courses. An
RCT from Finland reported increased
respiratory morbidity, but its treatment
group received only a single extra dose of
betamethasone when delivery was immi-
nent or electively planned within 48 h.21

Recently two large RCTs, one from
Australasia and one from the USA, both
reported significantly reduced neonatal
respiratory morbidity as demonstrated
by less use of mechanical ventilation,
oxygen therapy and surfactant.22 23

Patent ductus arteriosus and pulmonary
air leak were also reduced in both studies,
but this was of variable statistical sig-
nificance. The incidence of other neonatal
morbidities such as IVH, periventricular
leukomalacia, BPD and retinopathy of
prematurity was the same. Of note, the
mean gestational age at delivery was 32.5
and 34.8 weeks in these studies and the
high gestational age may mask potentially
significant effects in more immature
infants. For example, several neonatal
morbidities including BPD and sepsis were
less frequent in the repeat steroid group
for deliveries at ,32 weeks.22 A Cochrane
review of these trials24 demonstrated that,
overall, repeat glucocorticoids were asso-
ciated with a significant reduction in the
occurrence (relative risk: 0.82, 95% CI 0.72
to 0.93) and severity (relative risk: 0.60,
95% CI 0.48 to 0.75) of lung disease in
neonatal life. Moreover, there was a
significant reduction in a composite of
severe morbidity (relative risk: 0.79, 95%
CI 0.67 to 0.93).

ADVERSE EFFECTS
There are no strong data indicating a
major concern regarding adverse maternal
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