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ABSTRACT: Many of the morbid conditions associated with ex-
treme immaturity are potentiated by an excess of free radicals
occurring in infants who developmentally have decreased levels of
antioxidants. The optimal oxygen saturation values for the resusci-
tation, stabilization, and ongoing care of the very low birth weight
infant remain largely undefined. We have reviewed the currently
available evidence for clinical oxygen use in the newborn period.
Until the results of further studies are available, a reasonable ap-
proach to resuscitation would include initial resuscitation with 30–
40% oxygen for very preterm infants using targeted SpO2 values and
blended oxygen during the first 10 min. For ongoing management of
preterm infants, SpO2 targets of 85–93% seem to be most appropriate,
with alarm limits set within 1 to 2% of these targets with intermittent
audits to ensure compliance. There is no strong evidence to support
the use of altered limits for the infant who develops early evidence
of retinopathy of prematurity. Further prospective studies are
required to evaluate the effects of varied oxygen targets on
long-term outcome. (Pediatr Res 65: 375–380, 2009)

Oxygen is essential for adequate cellular functioning and
highly specialized systems have developed to maintain

a delicate balance during conditions of relatively low to high
levels of oxygen availability. However, despite such sophis-
ticated controls prolonged or severe exposures to both exces-
sively low and high oxygen levels may lead to tissue damage.
The fetus normally exists in an environment of relatively low
oxygen exposure and the mechanisms for managing high
oxygen levels are not yet completely developed. Preterm birth
alters the natural environmental oxygen exposure at a devel-
opmental stage less well adapted to handling oxidative stress.
For a more complete review of the physiology of hypoxia and
hyperoxia, please refer to the review by Saugstad in this

series. The disease processes associated with prematurity fre-
quently necessitate oxygen therapy as a main component of
care. The actual acceptable range of oxygen exposure and
requirement is not known and may vary by developmental
stage. The history of oxygen therapy in neonatology has been
described by Silverman as “the albatross of neonatal medi-
cine” (1). The therapeutic index for oxygen use seems to be
much narrower than previously realized, and we have yet to
define the optimal oxygen exposure for the most premature
infants.
Currently available information suggests that many of the

morbid conditions associated with extreme immaturity are
potentiated by an excess of free radicals occurring in infants
who developmentally have decreased levels of antioxidants.
During hypoxia, metabolic alterations prime hypoxic cells to
produce free oxygen radicals when subsequently exposed to
oxygen. Such reperfusion injury, in addition to increasing the
production of free oxygen radicals, is associated with other
metabolic changes, which may produce long lasting harmful
effects. Silvers et al. (2) reported that low plasma antioxidant
activity at birth in premature infants was an independent risk
factor for mortality. Pulmonary oxygen toxicity, through the
generation of reactive oxygen/nitrogen species in excess of
antioxidant defenses, is believed to be a major contributor to
the development of bronchopulmonary dysplasia (BPD) (3–5).
Varsila et al. (6) noted that immaturity is the most important
factor explaining free radical-mediated pulmonary protein
oxidation in premature newborn infants and that oxidation of
proteins is related to the development of chronic lung disease.
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Retinopathy of prematurity (ROP) remains a significant
cause of morbidity among extremely preterm infants and its
occurrence is inversely proportional to gestational age and
duration of oxygen exposure. It is known that ROP is in-
creased by the prolonged use of supplemental oxygen from
observations published in the 1950s (7), but early trials were
unable to pinpoint the actual level of arterial PaCO2, which
was the threshold for triggering the pathophysiology of this
disorder (8). Flynn et al. (9) evaluated transcutaneous oxygen
monitoring in preterm infants and found ROP more likely
when TcO2 values were �80 mm Hg than when they were
�80 mm Hg. Continuous monitoring has allowed more fre-
quent titration of the oxygen concentration administered.
Pulse oximetry is currently the more commonly used method
of continuous monitoring but values can be difficult to inter-
pret because the correlation between SpO2 and PaCO2 is
dependent on the affinity of Hb for oxygen in various physi-
ologic circumstances. The composition of the infant’s Hb will
affect these values such that the greater the amount of fetal Hb,
the higher the SpO2 for any given PaCO2 value (10). Castillo
et al. reported the relationship between actual PaCO2 and SpO2

values in preterm infants and found that for oxygen saturation
values between 85 and 93%, the mean measured PaCO2 was
56 � 14.7 mm Hg. Within this SpO2 range, 86.8% of the
samples had PaCO2 values of 40 to 80 mm Hg, 8.6% had
values of �40 mm Hg, and 4.6% had values of �80 mm Hg.
When the SpO2 was �93% the mean PaCO2 was 107.3 � 59.3
mm Hg with 59.5% of values �80 mm Hg (11).
The hospitalized preterm infant has three distinct periods,

which must be considered in the evaluation of oxygen use and
monitoring techniques. These periods include the immediate
transitional period after birth, the acute phase of preterm
neonatal illness, and the recovery phase of neonatal illness.
Clinical trials have provided information about supplemental
oxygen use during resuscitation immediately after birth and
during the recovery phase of preterm illness. Currently avail-
able information about risk of disease with different oxygen-
ation levels during the acute illness comes from retrospective
reviews of practice.

NEONATAL TRANSITION

The immediate period of transition from fetal to neonatal
life requires a unique adjustment from lower to higher envi-
ronmental oxygen exposure. Traditionally pure oxygen has
been used as the primary gas administered with ventilation
during resuscitation. With accumulating evidence suggesting
that free radical exposure was linked with serious chronic
disease states, studies began to challenge the assumption that
100% oxygen was the ideal resuscitating gas. Saugstad hy-
pothesized that the use of 100% oxygen could be detrimental
during recovery from asphyxia as this time represents a vul-
nerable period for reperfusion injury. A number of animal
investigations using asphyxiated piglets demonstrated that
animals resuscitated with 21% oxygen were able to normalize
blood pressure, heart rate, acid-base status, plasma and brain
microdialysate hypoxanthine levels, cerebral blood flow, and

somatosensory-evoked potentials as quickly as animals resus-
citated with 100% oxygen (12–15).
The first clinical trial to compare room air with oxygen for

neonatal resuscitation of depressed term infants concluded
that room air was as effective as 100% oxygen in achieving
successful resuscitation (16). Saugstad et al. subsequently
reported the results of a multicenter international trial of 609
mostly term infants from 10 centers, the Resair 2 study. In this
trial, 288 infants were resuscitated with room air and 321
infants were resuscitated with pure oxygen (17). The primary
outcome measure, death within 7 d of life and/or moderate or
severe hypoxic-ischemic encephalopathy was not significantly
different between the groups, 21.2% in the room air group and
in 23.7% in the oxygen group. There were no differences in
resuscitation failures between the 21% oxygen and 100%
oxygen groups. The median times to first breath and first cry
were shorter in the room air group. This study suggested that
asphyxiated newly born infants were not harmed by resusci-
tation with room air and might actual have a shorter time to
recovery compared with those resuscitated with pure oxygen.
To further evaluate the clinical and biochemical effects of

the oxygen concentration used during resuscitation, Vento et
al. (18) randomized resuscitated infants to 21 or 100% oxygen
and measured reduced and oxidized glutathione concentra-
tions and antioxidant enzyme activities (superoxide dismutase,
catalase, and glutathione peroxidase) in blood during the
immediate transitional period and at 72 h and 4 wk’s postnatal
age. Consistent with the Resair 2 results, the room-air resus-
citated group needed significantly less time to achieve the first
cry and to achieve sustained spontaneous breathing than the
group resuscitated with 100% oxygen. The reduced-to-
oxidized glutathione ratio, an index of oxidative stress, of the
room air group was similar to that seen in control nonresus-
citated infants at 28 d of postnatal life. However, it was
significantly lower in the 100% oxygen group and the activ-
ities of superoxide dismutase and catalase in erythrocytes
were 69 and 78% higher demonstrating protracted oxidative
stress in the oxygen group compared with control infants at
28 d of postnatal life. In additional studies, this group reported
that glutathione peroxidase, glutathione reductase, and gluta-
thione-s-transferase activities were significantly activated in
an attempt to regenerate reduced glutathione especially in the
pure oxygen group (19). More recently, they reported that the
use of 100% oxygen was associated with higher plasma
cardiac troponins and urinary N-acetyl-glucosaminidase levels
reflecting myocardial and renal damage (20).
Several meta-analyses of the available room air resuscita-

tion trials have been published (21–23). Saugstad et al. (24)
reviewed 10 trials comparing the use of 21 versus 100%
oxygen and reported that the relative risk of mortality was less
when 21% oxygen rather than 100% oxygen was used as the
resuscitation gas (typical RR 0.69, 95% CI 0.54–0.88). Fre-
quent criticisms of these studies have included that some were
quasi randomized with patient allocation by day of birth and
that many were performed in the developing world where the
overall mortality rate would be expected to be higher than in
industrialized nations. Analysis of the studies that were all
strictly randomized as opposed to quasi randomized showed

376 FINER AND LEONE



that the reduction in mortality risk remained significant with a
typical RR 0.32, (95% CI 0.12–0.84). These strictly random-
ized trials were all performed in Europe, mostly in Spain,
suggesting that this finding was consistent in both developing
and industrialized countries.
The evaluation of oxygenation in the minutes after birth has

largely been through examination of color. Fetal arterial ox-
ygen saturation levels are known to be lower than neonatal
arterial oxygen saturation levels with an average of 50% in
fetal lambs (25) and may be less than 30% in a stressed fetus.
The first studies using fetal pulse oximetry demonstrated that the
fetal SpO2 was approximately 58 � 10% during labor (26). The
rate of change from fetal to neonatal values after birth has
been demonstrated by multiple investigators to be more grad-
ual than previously believed with actual SpO2 values reaching
the expected neonatal levels after 5–15 min of life (27–31).
House et al. (32) reported that average oxygen saturation was
59% at 1 min, 68% at 2 min, 82% at 5 min, and 90% at 15 min.
Oxygen saturation was less than 30% in 12 neonates and less
than 50% in 26 neonates at some time during the 15-min
monitoring period. In term infants, preductal SpO2 values
have been reported to be approximately 5–10% higher than
postductal values in the first 5 min of life (33,34). Mariani et
al. (35) confirmed the presence of such gradients for the first
15 min of life. Rabi et al. (36) reported that infants delivered
by cesarean delivery had a 3% lower SpO2 than infants
delivered by vaginal delivery and took longer to reach a stable
SpO2 �85%. At 5 min of age, vaginally delivered infants had
an SpO2 of 87% (80–95%) versus 81% (75–83%) for infants
delivered by cesarean section. Kamlin et al. (37) reported that
infants of less than 37 wk who did not require resuscitation
reached an SpO2 of 75% after 4.2 min, and an SpO2 of 90%
at 6.5 min whereas these values were reached at 2.5 and 4.7 min
for term infants. Figure 1 demonstrates the approximate average
SpO2 levels after delivery, based on these observations.
Extremely preterm infants were not included in the trials of

oxygen use for resuscitation or in the evaluation of normal
oxygen saturation in the first minutes of life. Although preterm
infants frequently require assisted ventilation in the immediate

newborn period, they are not necessarily delivered from a
compromised intrauterine environment. Therefore, the results
of studies of different resuscitation gases on asphyxiated term
infants may not be relevant to the preterm nonasphyxiated
infant. To review trends of oxygen saturation in the first
minutes of life in the extremely preterm population, we were
able to review SpO2 data that was obtained as a part of the
prospective delivery room continuous positive airway pres-
sure study for infants enrolled at the University of California
San Diego site (38). All infants were less than 28 wk gestation
and were resuscitated with 100% oxygen. The mean SpO2

level was 91% at 3 min and 97% at 5 min, which were much
higher than the average SpO2 levels seen in any of the
observations of infants transitioning without resuscitation.
These values were also higher than those of asphyxiated
infants resuscitated with either 21 or 100% oxygen in the
resuscitation trials.
Over the last 2 yr, three small prospective randomized trials

have evaluated the use of variable oxygen concentrations for
resuscitation of very preterm infants. Escrig et al. studied
infants of younger than 28 wk in need of active resuscitation
in the delivery room as determined by the presence of brady-
cardia �80 beats/min, hypotonia or hyporeactivity, and in-
ability to sustain breathing. The infants were randomly as-
signed to receive either 90% oxygen or 30% oxygen as the
initial resuscitation gas (39). The concentration of oxygen was
then adjusted according to the infant’s heart rate and SpO2,
increased for bradycardia and decreased for SpO2 greater than
95%. Forty-two infants were enrolled and no differences were
found between the groups in relation to the type of ventilation
administered and time to attain clinical stabilization. Those in
the 30% group were exposed to less oxygen during the
resuscitation. Wang et al. (40) randomized infants of �32 wk
gestation to receive 21% versus 100% oxygen as the initial
resuscitation gas. A targeted approach to adjusting oxygen
concentration based on SpO2 levels was used in the experi-
mental (21%) group. If the targets of 70% at 3 min of life and
85% at 5 min of life were not achieved, the oxygen concen-
tration was increased in 25% increments. The oxygen concen-
tration was increased to 100% immediately for severe brady-
cardia. Infants in the control group were ventilated with 100%
oxygen until 5 min of life when oxygen concentration was
decreased if the SpO2 was �95%. Of the 41 enrolled infants,
all 18 infants assigned to the experimental group required an
increase in oxygen concentration at or before 3 min of life.
Thus, no infant could be successfully resuscitated with room
air. An additional trial compared three different oxygen deliv-
ery strategies during resuscitation. In this trial, Rabi et al.
(Room air versus oxygen administration during resuscitation
of preterm infants [ROAR Study]. 2008 PAS Annual Meeting,
May 3–6, 2008 Honolulu, Hawaii, 5127.5) evaluated preterm
infants of �32 wk gestation and randomized the 106 partici-
pants to one of the following groups: 100% oxygen through-
out, 100% initial and titrated to SpO2, or 21% initial and
titrated to SpO2. The target SpO2 was 85–92% and at the
conclusion of resuscitation, both titrated groups were receiv-
ing similar oxygen concentrations: 33% (range, 27–39%) and
36% (range, 27–45%). This is consistent with the oxygen

Figure 1. This figure represents idealized SpO2 targets during the first 8 min
of life for the VLBW infant. The information was adapted from the current
literature.
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concentrations used at the conclusion of resuscitation in the
Escrig and Wang trials.
A recent report of the change in clinical practice of a unit in

Australia confirms the findings of these clinical trials. Dawson
et al. (41) evaluated their unit’s experience after changing
from a policy of beginning resuscitation with 100% to begin-
ning with 21% oxygen. The practice of this unit was to change
from 21 to 100% oxygen if the SpO2 was �70% at 5 min of
life, if the heart rate was below 100 beats/min after 60 s of
ventilation or if chest compressions were initiated. Of the 106
preterm infants provided 21% oxygen from the start, 97 (92%)
infants were given supplemental oxygen at some point in the
resuscitation. The median SpO2 for these infants at 2 and 5
min of life was 31% and 54%, respectively, and increased to
81% at 6 min of life, once 100% oxygen was administered.
Conversely, the 20 infants evaluated before the practice
change (resuscitated with 100% oxygen) had median SpO2

values of 84% and 94% at 2 and 5 min of life, respectively.
The eight infants successfully resuscitated with 21% oxygen
had median SpO2 of 71 and 87% at 2 and 5 min of life,
respectively. These studies of oxygen use in preterm infants
during the transition to extrauterine life suggest that most
preterm infants require supplemental oxygen to achieve ex-
pected oxygenation levels within the first 20 min of life.
Preterm infants frequently require assistance with ventilation
due to pulmonary immaturity and frequently require some
supplemental oxygen. Pure oxygen is associated with hyper-
oxemia whereas room air is associated with oxygen levels
which do not increase above fetal levels. Although the long-
term consequences of such differences in oxygenation are not
known it seems likely that neither 21% or 100% will be
optimal. Therefore, the recommendation to titrate oxygen
concentration levels to saturation targets in the first minutes of
life seems both sensible and practical.

ACUTE PERIOD OF NEONATAL CARE

Many of the observations of oxygen saturation values eval-
uated unit practices during the first 4–8 wk of life. Tin et al.
retrospectively reviewed outcomes for infants admitted to
various neonatal intensive care units in northern England from
1990 to 1994 with different pulse oximetry alarm limit poli-
cies. Infants cared for in units with the highest (88–98%)
alarm limit settings had four times higher risk of developing
severe ROP than infants cared for in units with the lowest
(70–90%) alarm limit settings (42). Additionally, those man-
aged in units with higher alarm limits had a longer average
numbers of days on the ventilator, 31.4 versus 13.9 d and
higher percentages of infants treated with oxygen at 36 wk
adjusted gestational age, 46 versus 18%. Infants managed with
these differing alarm limit policies did not have any differ-
ences in risk of mortality or neurodevelopmental impairment.
In addition to different alarm limit settings, variation in

practice may include different methods of adjusting the oxy-
gen concentration in response to saturation values outside the
desired range. Chow et al. (43) reported trends in the inci-
dence of ROP before and after the institution of a detailed
oxygen management policy. The policy specified strict criteria

for changing oxygen concentration and monitoring saturation
levels and encompassed the entire hospitalization period in-
cluding time in delivery room and intrahospital transport. The
main objectives were to avoid hyperoxemia and repeated
episodes of hypoxia-hyperoxia in infants between 500 and
1500-g birth weight. After the implementation of these new
management strategies the incidence of ROP Grades 3 to 4
decreased consistently in a 5-yr period from 12.5% in 1997 to
2.5% in 2001 and the need for ROP laser treatment decreased
from 4.5% in 1997% to 0% in the last 3 yr. The policy
included an SpO2 alarm limit range of 85 to 95% for infants
�32 wk gestation at birth, and 85 to 93% for infants �32 wk.
As with any evaluation in practice, a change over time without
contemporaneous controls makes it unclear whether the ob-
served reductions in ROP were related to the new policy or to
overall changes in management that may have occurred during
the study period. Although the observed decreases in ROP
incidence are encouraging, the authors did not report the
neurodevelopmental outcome for these infants. Using the
same policy Deulofeut et al. (44) reported the neurodevelop-
mental follow-up of a cohort of infants �1250 g birth weight
cared for with a target saturation range of 85–93% compared
with historical controls (saturation alarm limits 92–100%).
These investigators reported less oxygen use at 36 wk adjusted
age, lower ROP of all stages but no difference in stages III or
IV, and higher Mental Developmental Index scores on the
Bayley II at 18 mo in the second cohort. However, nearly one
third of the infants in this cohort were not old enough for
developmental evaluation and therefore were not included in
the follow-up data at the time of this review. Additional
reports have described reductions in the incidence and severity
of ROP in units that have instituted policies regarding oxygen
administration and monitoring (45,46).
In 2001, Anderson et al. (47) surveyed directors of neonatal

intensive care units in the United States regarding pulse
oximetry practices and ROP rates. Among the 142 responding
NICUs, 87% had a policy regarding saturation limits though a
wide range of monitoring limits existed. They reported a
lowered rate of ablative eye surgery in units that used lower
maximal SpO2 limits, with the lowest incidence seen in units
that had a maximum SpO2 of �92%. The success of any unit
in maintaining and monitoring oxygenation depends on the
individuals at the bedside making ongoing adjustments.
Nghiem et al. (48) reported the results of a survey of over
2800 nurses in 59 NICUs and found that the setting of oxygen
saturation alarm limits by an individual nurse caring for an
extremely preterm infant was dependent of several factors: the
presence of an NICU policy with specified saturation limits,
nurse group opinion, and individual nurse opinions. The pres-
ence of a policy reduced the influence of individual nurse
opinion on targeted pulse oximeter saturation limits and re-
duced variation among nurse target limits within NICUs.
Clucas et al. performed a practice audit of alarm limit com-
pliance. In this unit, preterm infants were to be managed with
target SpO2 between 88 and 92%, and alarm limits set at 85
and 94% (49). For 144 preterm infants on oxygen, 1073 alarm
limits were collected. The lower alarm limit was set correctly
91.1% of the time, whereas the upper alarm limit was set
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correctly only 23.3% of the time. The upper limit was set too
high 76.5% of the time and 23.8% of the time it was set at
100%. Correctly set limits were more likely for infants with
lower birth weight, gestational age, postmenstrual age, and
postnatal age. Infants who required ventilation and higher
inspired oxygen concentrations were also more likely to have
a correctly set upper alarm limit.
Even if alarm limit policies are followed, it may not always

be possible to achieve the desired oxygenation levels. Haga-
dorn et al. (50) enrolled 84 infants from 14 centers in three
countries who were �28 wk gestation and �96 h of age in a
prospective, multicenter cohort study. They collected oxime-
try data using masked oximeters for a 72-h period in each of
the first 4 wk of life. Unit oxygen saturation policy limits
ranged between 83 and 92% for lower limits and 92 and 98%
for upper limits. The median pulse oximeter saturation level
achieved was 95% for all infants requiring respiratory support.
The center-specific median levels were within the intended
range at 12 centers. Infants were maintained within the in-
tended range 16 to 64% of the time and were above range 20
to 73% of the time. Achievement of desired targets was
associated with wider target ranges, higher target upper range
limits, policies that kept alarm limits within 1 to 2% of the
desired range, and lower gestational age.
There have not been any completed prospective random-

ized trials, which have compared different SpO2 target
ranges for the acute management of extremely preterm in-
fants. However, there are trials currently enrolling patients
intended to address this issue. One component of the ongoing
SUPPORT trial compares two target ranges of SpO2, 85 to
89% versus 91 to 95% using specially developed masked
oximeters, which display the SpO2 as 88 to 92% when the
actual SpO2 is either 85 to 89% or 91 to 95% allowing care
providers to be blinded to the targeted SpO2 range (the clinical
protocol is available at http://clinicaltrials.gov/ct2/show/
NCT00233324?term�neonatal�cpap&rank�7, Accessed
Nov 3, 2008). A number of additional trials, which use the
identical altered oximeters, will also evaluate the different
SpO2 target ranges on the outcome of survival without ROP
and survival without neurodevelopmental impairment at 2 yr
of age. All of these trials have agreed to a prospective
individual patient meta-analysis, which should provide a pow-
erful assessment of the different SpO2 target ranges.

RECOVERY PERIOD OF PRETERM CARE

Trials that have prospectively randomized infants to differ-
ent pulse oximeter saturation targets began randomization
beyond the acute phase of preterm illness and were intended to
determine whether higher saturation targets at that point
would improve either ophthalmic outcome or growth and
developmental outcomes. The STOP-ROP trial randomized
infants with already established prethreshold retinopathy and
an SpO2 less than 94% on room air to two ranges of SpO2

(89–94% versus 96–99%), for at least 2 wk and until both
eyes were at study endpoints. The hypothesis was that increas-
ing oxygenation at a time when retinopathy had already begun
could inhibit vascular proliferation and therefore might de-

crease risk of further progression of the disease. The study
enrolled 649 infants from 30 centers, 92% of whom completed
ophthalmologic follow-up at 3 mo. The higher range of SpO2

was associated with a nonsignificant decrease in the progres-
sion of ROP, but was associated with a greater need for
oxygen and more exacerbations of BPD (51). The subgroup of
infants without plus disease did have a lower rate of progres-
sion to threshold disease with higher saturation targets (lower
targets, 46% versus higher targets, 32%, p � 0.004). Another
randomized trial compared SpO2 ranges of 91–94% versus
95–98% in 358 infants of less than 30 wk gestation who
remained oxygen dependent at 32 wk (52). The purpose of this
study was to test the hypothesis that increasing oxygenation
would be beneficial to growth and development. The primary
outcomes were growth and neurodevelopmental measures at a
corrected age of 12 mo. The additional oxygen supplementa-
tion did not improve survival, growth, or the occurrence of
cerebral palsy at 18 to 24 mo but resulted in an increased
duration of oxygen supplementation. The high-saturation
group received oxygen for a longer period after randomization
(median, 40 d versus. 18 d; p � 0.001) and had a significantly
higher rate of dependence on supplemental oxygen at 36 wk of
postmenstrual age and a significantly higher frequency of
home-based oxygen therapy. These studies suggest that the
use of a high oxygen saturation target during the recovery
phase of preterm illness does not have any obvious benefit
with the possible exception of less progression of ROP for
infants without plus disease. However, the cost of using such
higher oxygen saturation targets includes an increased inci-
dence and possibly severity of BPD.

CONCLUSIONS

In an effort to translate information from basic science and
clinical research into clinical practice, the clinician must make
judgments about how to apply various findings even when
definitive answers are not available. Currently, the best infor-
mation available would suggest the following approach to
clinical practice.
For resuscitation of the preterm infant �32 wk, an initial

oxygen concentration of 30–40% may be most appropriate
until further evidence is available. During resuscitation, it is
feasible to adjust the oxygen concentration to achieve a grad-
ually increasing SpO2 over the first 10 min of life. Reasonable
SpO2 targets during transition seem to be approximately 70%
at 3 min of life and 80% at 5 min of life mimicking the values
achieved by well transitioning infants. If an infant’s SpO2 is
lower and not increasing over several minutes, the resuscita-
tion team should consider an increase in the concentration of
oxygen.
For the ongoing management of preterm infants in the

NICU who require oxygen, each unit should have agreed upon
target range with alarm limits set close to this range and all
staff should be aware of these values. Without the benefit of
prospective trials during the acute phase of illness, an SpO2

target range of 85–93% seems most reasonable at this time.
Intermittent audit of compliance with alarm limits and occa-
sional review of the oximeter data sets may provide additional
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supportive information to help maintain and encourage appro-
priate monitoring limits. In addition, the presence of guide-
lines for the immediate response to intermittent desaturations
including suggested increases in FiO2 may further reduce
exposures to both low and high SpO2 values. Although there
is some evidence that the use of a higher target in the recovery
phase of preterm illness may be of value for infants with
evidence of prethreshold ROP, this practice seems to increase
pulmonary morbidity, which may outweigh any benefit. Fur-
ther prospective studies are required to evaluate the long-term
outcome of infants treated with different oxygen targeting
strategies.
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