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Abstract The survival rate for infants born preterm has
improved over the last two decades. However, the
incidence of moderate and severe neurodevelopmental
disability amongst the surviving infants is high, and these
infants require prolonged intensive care. Many countries
have developed guidelines how and when to treat these
infants. Usually, these guidelines are based upon the
outcome data of large studies, but social, cultural and
economical factors have a major impact on these guidelines
as well. Some European countries have set guidelines at
when to start treatment based upon gestational age alone.
However, recent data show that ethnicity, gender and birth
weight are important determinants for survival and mor-
bidity as well. Thus, policies for initiating and withdrawing
intensive care for those born extremely preterm should not
be based upon gestational age, but infants should have a
chance of proving themselves.
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Introduction

Among the many ethical problems, the one that obste-
tricians and neonatologists are faced on a regular basis
involves the issue of withholding treatment to infants at the
threshold of viability. The survival rate for infants born
from 22 to 26 weeks of gestation increases with each
additional week [1]. However, there is a certain trade-off,
whereby survival of extremely preterm infants is achieved
at the expense of disability in later life. In addition, the care
these infants require is extensive, some times lifelong and
costly.

Involvement of the parents in the decision-making process

In the Netherlands, we consider the opinion of the parents
critical in the decision to start or withhold treatment to an
extremely preterm infant [2]. Most parents are unaware
with the complexities of care required for an extremely
premature infant in the intensive care unit and after
discharge from the hospital. Parents need clear and
consistent explanations of what to expect and these should
be delivered to them in small and frequent segments so that
they can comprehend the issues. Often, time is lacking to
provide all the necessary information to the parents at the
time of delivery. However, the parents bear the con-
sequences of the birth of an extremely preterm infant.
Therefore, it is important that decisions regarding all
aspects of birth and the subsequent care of the infant are
made jointly by the parents and the physicians. It is also of
great importance that the parents receive, as much as
possible, appropriate information about the maternal risk of
a caesarean section, potential for infant survival and risk of
adverse outcome whenever taking decisions upon with-
holding treatment.

Current practice

Some countries have set indications for starting treatment
to infants born at the threshold of viability based upon the
gestational age. Large studies have shown that gestational
age is an important determiner in long-term survival and
morbidity (Table 1). Gestational age seems often well-
established. It is appropriate for the woman with regular
menstrual cycles and a known last menstrual period that is
confirmed by an early examination. Foetal measurements
derived through the use of ultrasonography can be used
when the woman is uncertain about the date or her last
menstrual period or when the date of anticipated delivery
derived from menstrual dating is 2 weeks different from the
date derived from ultrasound measurements.

However, sonographic measurements to estimate foetal
weight and gestational age is confounded by the inclusion
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of infants who are growth-restricted [3, 4]. Even in ideal
circumstances, the 95% confidence limits for an estimate of
foetal weight (and, thus, gestational age) are ±15–20% [5,
6]. A small discrepancy of 100 to 200 g or 1 to 2 weeks in
gestational age may have major implications for survival
and long-term morbidity (Table 1). Thus, uncertainty about
the exact gestational age decreases the already uncertain
prognosis of a specific foetus or infant. The uncertainty
about the exact gestational age in some instances makes it
also questionable whether the set points of starting or
withholding treatment should be based upon gestational
age alone.

Other factors besides gestational age that influence
mortality rates of extremely premature infants

Birth weight is an important denominator in survival rate.
Survival rate is around 10% when birth weight is less than
500 g, whereas the rate increases to approximately 50% for
infants with a birth weight of 500–750 g [7–9]. But next to
birth weight that has a strong relation to gestational weight,
gender and ethnicity is important in predicting neonatal
survival.

To illustrate the importance of these variables, three
hypothetical cases are compared with either similar
gestational age or with a resembling birth weight in
Table 2 [10]. The survival rates are based upon mortality
rates amongst US and UK- Irish infants born in the mid-
1990s [11, 12]. From these data, it is obvious that
gestational age should not be the only variable that is
taken into account when making decisions on treatment

strategies. Birth weight, ethnicity and gender are pivotal in
the decision-making process of withholding treatment to
extremely preterm infants whenever parents and physicians
want to base this decision on outcome parameters.

Morbidity rates

The decrease of mortality rates of infants born extremely
premature might lead to an increase in morbidity rates. The
overall morbidity rate reported in most studies is high in
extreme preterm infants. Four large cohort studies show
that the number of survivors free of major morbidity range
from 13 to 26% when infants are born below a gestational
age of 26 weeks [7, 11, 13, 14]. The UK-Ireland EPICure
study [15] found approximately 50% of their cohort to have
moderate to severe disability in 6-year-old children, similar
to other studies [16–18]. There are some data that suggest
that morbidity increases with age [19], although severe
disability in extremely preterm infants did not alter in time
between 30 months and 6 years in the EPICure study [15,
20].

The high chances of morbidity have led to a reserved
policy towards the initiation of therapy for extremely
premature infants in the Netherlands. From the mid-1990s
up to 2004, hardly any infant born before 25–26 weeks of
gestation was treated in the Netherlands. A comparison
between the different strategies (near universal initiation of
intensive care in New Jersey, USAvs selective initiation of
intensive care in Leiden, the Netherlands for a comparable
group of extremely premature infants in the mid-1980s)
revealed that universal initiation resulted in a doubling of
survival rate (46 vs 22%), but a four times higher
prevalence of disabling cerebral palsy (17.2 vs 3.4%) [21].

However, some studies report much lower rates of
severe disability. For example, a study conducted in
Stockholm found severe disability in 14% of 3-year-old
children born at 24 weeks or less of gestation and in only
9% of children born at 25 or 26 weeks [22]. Those data are
supported by another study showing similar results [23].
Some suggest that, although preterm infants have a high
prevalence of neurodevelopmental disability, the develop-
ing brain recovers [24]. This is supported by a very recent

Table 2 Different factors affecting the survival rate of extremely preterm infants

Gestational age of 24 weeks Gestational age of 24 weeks Gestational age 28 weeks

Survival rate 68% 68% 94%
Effect of ethnicity 24 wks + Caucasian parents 24 wks + Afro-American parents 28 wks + Hispanic parents
Survival rate 63% 73% 93%
Effect of birth weight 24 weeks + Caucasian parents +

720 g birth weight
24 weeks + Afro-American parents +
770 g birth weight

28 weeks + Hispanic parents +
740 g birth weight

Survival rate 57% 86% 74%
Effect of gender 24 weeks + Caucasian parents +

720 g birth weight + male gender
24 weeks + Afro-American parents +
770 g birth weight + female gender

No additional data on gender
available

Survival rate 37% 91% (74%)a

Data presented in this table are based upon [11, 12].
aNo data available to specify gender effect.

Table 1 Neonatal survival (%) by gestational age

Gestational
age (weeks)

UK and Ireland [1] Belgium [7] Norway [8] US [9]

22 0 0 21
23 11 6 16 30
24 26 29 44 52
25 44 56 66 76
26 72 72 80
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observation that the majority of extremely preterm-born
infants have overcome their early problems at adolescence
and young adulthood [25].

Factors associated with outcome of extremely preterm
infants

Cognitive impairment does not seem to correlate with
gestational age amongst children born at 23–26 weeks of
gestation, but retinopathy of prematurity does [8, 15].
Numerous studies have shown an impact of gender on
outcome [7, 11, 15]. Boys perform clearly less than girls
(Table 3). There is also an association with ethnicity on the
prevalence of retinopathy, with more Caucasian children
suffering from retinopathy [11].

There is some evidence that physicians are able to
predict later outcome in early life. For instance, Hoekstra et
al. [26] showed that approximately 75% of infants with
normal brain ultrasounds in the neonatal period developed
without major disability at 4 years of age. Those
investigations are of utmost importance when discussing
continuation or withholding treatment with parents. The
usage of NMR-compatible incubators, which can be used
while infants are on the ventilator, will help to improve
prognostic tools. The combination of imaging techniques
in the early postnatal life and long-term outcome is
nowadays part of many research projects that should help
families and physicians in the decision-making process of
management of the birth and subsequent care for an
extremely preterm infant.

Conclusion

The birth of an extremely preterm infant poses a complex
issue on several areas for both the family and the involved
physicians. Medical, social, ethical and, in some countries,
also economical areas may lead to the very difficult
discussion whether to start or to withhold treatment.
Decisions regarding management of birth and subsequent
care should be based upon a fair discussion with parents
and caregivers, with appropriate and up-to-date informa-
tion on the maternal risks and the infant’s potential for
survival. In addition, the risks on long-term outcome
should be thoroughly discussed. Although a decision on
the management of the birth and subsequent care is a joint
decision of parents and physicians, the parenteral choice

should be respected primarily within the limits of
feasibility and appropriateness.

Recent data show that gestational age alone is not an
appropriate parameter to make a decision on starting or
withholding treatment when an extremely preterm infant is
bound to be born. Birth weight, gender and ethnicity seem
to influence the long-term outcome. Follow-up into
adulthood seems to indicate that a significant majority of
former extremely preterm infants have overcome their
earlier difficulties to become functional young adults. Most
of the medical problems that influence long-term outcome
are already apparent in the early neonatal period, suggest-
ing that decisions on withholding treatment seem to be
more justified after birth than antenatal.

Note

After a thorough discussion among physicians in the
Netherlands, the policy regarding the management of a
threatened birth of an extremely preterm infant has
changed. From 2006 onwards, the obstetrician will seek
contact with a perinatal centre in case of a threatened birth
of an infant with a gestational age of 24 weeks. In general,
treatment will be withheld for infants less than 25 weeks of
gestation, except for very special occasions. From
25 weeks gestation onwards, in general, treatment will be
started, and from 26 weeks onwards treatment will be
initiated always.
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