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BOOST-II UK: Benefits of oxygen
saturation targeting

for neonatal and paediatric
healthcare professionals

infant
In the UK and Ireland around 3000 babies per

year are born at less than 28 weeks’ gestation.
Two thirds of these very premature babies now
survive to discharge, but most grow poorly in the
first year after birth and many have respiratory
problems requiring further hospital admission. A
quarter have at least one major disability at two
years of age, and many of these have cerebral palsy.
Developmental progress, even in those with no
physical disability, is a standard deviation below
that of babies born at term.

The most common drug given to these
vulnerable neonates is oxygen and yet there is not
complete agreement as to the therapeutic range of
this potent drug in this age group. Tin1 has
described the history of oxygen used in the care of
very preterm babies. It has been more than 50
years since oxygen toxicity was identified as a
cause of retinopathy of prematurity1. More
recently, oxygen used in very preterm babies has
been associated with poor lung outcomes2 leading
to reduced growth, impaired neurodevelopment
and greater health costs3. It has also been asso-
ciated with the development of periventricular
leucomalacia4 and is thought to contribute to the
development of cerebral palsy5. In spite of all this,
there is little evidence about the safety of its
administration. 

Blood oxygen levels are volatile and traditionally
the only really reliable method of measuring them
has been through analyses of arterial blood, with
all the problems associated with arterial sampling.
Over the last few decades oxygen saturation
measurement (SpO2), has become more accurate6

and is now commonly used in the neonatal unit. In
spite of recent observational studies1 there is still a
great deal of uncertainty about the optimal target
range of SpO2 for extremely premature babies.

There have been two recent randomised
controlled trials. The STOP-ROP7 study did not
find evidence that targeting SpO2 at more than
95% slowed the development of retinopathy in
babies with prethreshold disease. The Australian
BOOST8 study did not find evidence that high
SpO2 levels improved growth of premature 
babies more than four weeks old. Both suggested
that high saturations lead to worse respiratory
outcomes.

BOOST-II UK, funded by the Medical Research
Council, is a double blind randomised controlled
trial to compare the effects of targeting SpO2 levels
in babies born at < 28 weeks’ gestation. Its
primary objective is to determine whether varying
the concentration of inspired oxygen – low 
(85-89%) versus high (91-95%) SpO2 – from the
day of birth until the baby is breathing air (or

until the baby has reached a post-menstrual age of
at least 36 weeks) affects a number of outcomes,
including death or severe neurosensory disability
on assessment two years after the child was due 
to be born. 

Recruitment should take place as soon after
birth as possible. Blinding will be achieved with
the help of offset oxygen saturation monitors
which, within the range of 85-95% SpO2, will read
3% above or below the true saturation. This
means if the displayed saturations are maintained
between 88-92%, the actual saturations will fall
into either the high or the low range. 

The aim is to recruit 1200 babies over the next
four years from approximately 40 centres in the UK
and Ireland. The interventional phase, during
which the oxygen saturations will be targeted, will
last for at least eight weeks, during which time
babies may be transferred to many other neonatal
units. Similar studies in America, Canada, Australia
and New Zealand mean that data from around
5000 babies worldwide will be collected, and when
combined in a prospective meta-analysis, should be
able to detect small differences in outcome between
the high and low saturation groups.

I have spent the last few months talking to
professionals involved in the care of neonates
about the study. Although it will involve more
work at a time when resources, especially human
resources, are already stretched, I believe that
BOOST-II UK will succeed, because we all need
this question answered. Recruitment will start
early in 2007.
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