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Summary

QUESTIONS UNDER STUDY: Optimal oxygen satura-
tion (SpO2) targets for extremely low gestational age
neonates (ELGANs, gestational age [GA] <28 weeks) are
unknown. Conflicting results from five recently published
multicentre trials, which randomised ELGANs to high (91
to 95%) or low (85 to 89%) SpO2 targets from birth up to
a corrected GA of 36 weeks, prompted us to examine our
experience with two different SpO2 policies.
METHODS: We retrospectively compared outcomes of
two cohorts of ELGANs which were exposed to two dif-
ferent SpO2 target policies adapted to the infants’ corrected
GA. Between 1 January 2000 and 30 June 2007, SpO2 tar-
gets were 85 to 95% at <30 weeks and 88 to 97% at ≥30
weeks (high SpO2 target cohort, n = 157). Between 1 July
2007 and 31 December 2011, SpO2 targets were lowered
to 80 to 90% at <30 weeks, 85 to 95% between 30 and 34
weeks and finally 88 to 97% at ≥34 weeks (low SpO2 target
cohort, n = 84).
RESULTS: There were no statistically significant differ-
ences between the high and low SpO2 target cohorts in
mortality rates (15.9 vs 17.9%, risk ratio [RR] 0.89; 95%
confidence interval [CI] 0.50–1.60), incidences of severe
retinopathy of prematurity (2.3 vs 0%, RR 3.68; 95% CI

Abbreviations
ANC antenatal corticosteroids
BOOST benefits of oxygen saturation targeting
BPD bronchopulmonary dysplasia
cPVL cystic periventricular leukomalacia
ELGANs extremely low gestational age neonates
GA gestational age
NEC necrotising enterocolitis
NICU neonatal intensive care unit
PIVH periventricular/intraventricular haemorrhage
ROP retinopathy of prematurity
SUPPORT surfactant, positive pressure, and pulse oximetry
randomised trial

0.19–70.3), or moderate/severe bronchopulmonary dys-
plasia (14.4 vs 21.1%, RR 0.68; 95% CI 0.37–1.26).
CONCLUSIONS: Adapting SpO2 targets to the advancing
corrected GA seems safe and is associated with low incid-
ences of short-term complications. Mortality rates did not
vary with the two different SpO2 target policies utilised and
were comparable to those reported from recently published
randomised controlled SpO2 target trials.

Key words: bronchopulmonary dysplasia; extremely low
gestational age neonates; mortality rate; oxygen
saturation targeting; retinopathy of prematurity

Introduction

Large-scale use of supplemental oxygen in neonatology
started more than 75 years ago, to alleviate symptoms of
neonatal respiratory distress, the leading cause of death
among preterm infants at the time [1]. When Wilson and
colleagues published their observation that periodic breath-
ing and apnoea spells in preterm infants decreased if they
were nursed in 70% oxygen [2], and the link between peri-
natal lack of oxygen and neurological damage was more
fully appreciated, liberal use of oxygen became the stand-
ard of care for a variety of neonatal conditions [3].
By 1950, retrolental fibroplasia (now known as retinopathy
of prematurity, ROP) was recognised as the principal cause
of blindness in infants and oxygen toxicity was suspected
to be an important factor in its pathogenesis [4]. Oxygen
use in premature infants was generally restricted to an FiO2
of 40% [5]. Only a few years later, Avery and Oppen-
heimer concluded from an autopsy study of two cohorts
with different use of oxygen (1944 to 1948: FiO2 60–80%,
1954–1958: FiO2 rarely exceeding 40%) that a restricted
oxygen supplementation policy might be associated with
increased mortality rates from hyaline membrane disease
[6].
In the 1970s and 1980s, technologies became available
to monitor transcutaneous partial pressure of oxygen and
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transcutaneous oxygen saturation (SpO2). Although the ad-
ministration of supplemental oxygen had become more re-
liable, ROP and bronchopulmonary dysplasia (BPD) re-
mained two of the most feared complications of prematur-
ity for many years to come. In 2001, Tin and colleagues
reported that the incidence of threshold ROP in neonatal
intensive care units (NICUs) with low SpO2 targets (i.e.,
70 to 90%) were almost two thirds lower than in NICUs
with high SpO2 targets (i.e., 88 to 98%). Importantly, sur-
vival rates and rates of neurodevelopmental impairment at
one year of age did not differ between the groups [7]. Addi-
tional support for lower SpO2 targets came from the STOP-
ROP [8] and the Benefits of Oxygen Saturation Targeting
(BOOST) trials [9].
In recent years, the results of five large prospective ran-
domised controlled multicentre trials (RCTs) (SUPPORT:
Surfactant Positive Pressure and Pulse Oximetry Random-
ised Trial, n = 1 316; BOOST II [UK, Australia, New Zea-
land]: Benefits of Oxygen Saturation Targeting Trial II, n =
2 448; and COT: Canadian Oxygen Trial, n = 1 201), which
explored the effects of low (i.e., 85 to 89%) versus high
(i.e., 91 to 95%) SpO2 targets initiated immediately after
birth and maintained up to a corrected age of 36 weeks
of gestation in extremely low gestational age neonates
(ELGANs), have been published [10–14]. Despite the fact
that the study designs of the five RCTs were almost identic-
al, the results differed. While SUPPORT and BOOST II
UK and Australia (subgroup with revised pulse oximeter-
calibration algorithm only, n = 1 187) reported significantly
higher mortality rates before discharge among infants in
the low SpO2 target groups [11, 12], BOOST II New Zea-
land [10] and COT [14] found no difference in death inde-
pendent of the pulse oximeter-calibration algorithm used.
Patients randomised to the low SpO2 target group had sig-
nificantly lower rates of severe ROP in SUPPORT and
BOOST II, but not in COT [11, 12, 14].
As editorials accompanying the publications of these RCTs
highlighted, it remains challenging to know how to incor-
porate these conflicting results into clinical practice [15,
16]. The study oximeter masking algorithms may have had
unanticipated effects on how caregivers dealt with SpO2
deviations [17, 18], and, in fact, the optimal SpO2 target
ranges for ELGANs remain elusive. This, coupled with the
fact that we have historically used two different SpO2 tar-
get policies that included adaptation to the patient’s correc-
ted gestational age (GA), prompted us to analyse and com-
pare the outcome of ELGANs cared for in our NICU over
a 12-year-period.

Patients and methods

Patient population
We retrospectively compared the outcome of two cohorts
of ELGANs (gestational age <28 weeks) treated at the
Children’s Hospital of Lucerne, who were exposed to two
different SpO2 target policies. Between 1 January 2000 and
30 June 2007, SpO2 targets were 85 to 95% for ELGANs
at a corrected GA of <30 weeks and 88 to 97% at a correc-
ted GA of ≥30 weeks (high SpO2 target cohort). Between
1 July 2007 and 31 December 2011, SpO2 targets were

lowered to 80 to 90% for ELGANs at a corrected GA of
<30 weeks, 85 to 95% between 30 and 34 weeks and finally
88 to 97% at more than 34 weeks (low SpO2 target cohort)
(fig. 1). The decision to lower the SpO2 targets was based
on data from literature that had accumulated at the time,
which showed lower rates of ROP and BPD without af-
fecting survival and neurodevelopmental impairment rates
[7–9]. Other policies that might have had an impact on the
outcomes studied, such as the use of oxygen in the delivery
room, surfactant administration, diagnosis and treatment of
haemodynamically significant persistent ductus arteriosus,
and nutrition strategies remained unchanged. Infants were
allocated to their gestational-age specific SpO2 targets on
NICU admission. Over the entire study period, the same
pulse oximetry system was used (Nellcor® sensors in com-
bination with Philips FAST®-SpO2 algorithm). SpO2
alarms were set at the upper and lower values of the SpO2
targets when supplemental oxygen was required. The well-
trained nurses were instructed to respond to both low and
high SpO2 alarms promptly; it was their responsibility to
assess the reason for the alarm and to take appropriate ac-
tion. They were allowed to adjust the FiO2 autonomously
and would only call for physician support if they could not
rapidly resolve the problem on their own. Infants with ma-
jor congenital abnormalities and infants who had died in
the delivery room following primary nonintervention were
excluded. The following perinatal data were recorded: GA,
birth weight (BW), sex, singleton/multiple births, antenatal
corticosteroid (ANC) and surfactant administration.

Mortality rates, timing and cause of death
Mortality rates before discharge and at the neurodevelop-
mental follow-up (12–24 months) were determined. In ad-
dition, age at death and cause of death were analysed.
Based on a detailed chart review by two of the authors
(AH, TMB), the main cause of death was classified into six
categories: respiratory failure, cardiovascular failure, cent-
ral nervous system complication, gastrointestinal failure,
sepsis or multiorgan system failure.

Figure 1

Oxygen saturation (SpO2) target policies at the Children’s Hospital
of Lucerne: (A) between 1 January 2000 and 30 June 2007, SpO2

targets were 85 to 95% at <30 weeks and 88 to 97% at ≥30 weeks
(high SpO2 target cohort); (B) between 1 July 2007 and 31
December 2011, SpO2 targets were lowered to 80 to 90% at <30
weeks, 85 to 95% between 30 and 34 weeks and finally 88 to 97%
at ≥34 weeks (low SpO2 target cohort).
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Rates of neonatal morbidities and neurodevelopmental
impairment
To allow comparison with outcomes from the recently pub-
lished RCTs on SpO2 targeting in ELGANs, the following
neonatal morbidities were analysed: rates of severe ROP
(defined as stage ≥III) [19], moderate/severe BPD defined
as a requirement for supplemental oxygen and/or mechan-
ical respiratory support at 36 weeks postmenstrual age [20],
severe (grade 3 or 4) periventricular/intraventricular haem-
orrhage (PIVH) [21], cystic periventricular leukomalacia
(cPVL) [22], as well as necrotising enterocolitis (NEC)
(Bell’s stage ≥2) [23].
Developmental evaluation was performed using either the
Bayley Scales of Infant Development, second edition
(BSID-II), or the Griffiths Mental Developmental Scales
(GMDS). The BSID-II included determination of the Ment-
al Developmental Index (MDI) and the Psychomotor
Developmental Index (PDI). Disability was defined as
either moderate neurodevelopmental impairment (i.e., PDI
and/or MDI between 55 and 69, GMDS DQ between 55
and 69, or bilateral visual or hearing impairment) or severe
(i.e., cerebral palsy resulting in severely impaired mobility
[PDI <55], severe cognitive impairment [MDI <55],
GMDS DQ <55, bilateral blindness or deafness). Finally,
the rates of the following combined outcomes were determ-
ined: death before discharge or severe ROP, death or mod-
erate/severe BPD by 36 weeks, and death or disability by
12–24 months.

Statistical analysis
Baseline characteristics are presented as mean and standard
deviation (SD) for continuous variables and in percentages
for binary variables. Chi square test was used to compare
proportions. Associations between the the high and low
SpO2 target cohorts and the outcomes are presented as risk
ratios with corresponding 95% confidence intervals (CIs).
All statistical analyses were performed with the statistical
software Stata (StataCorp. 2013. Stata Statistical Software:
Release 13. College Station, TX: StataCorp LP).

Results

Patient characteristics
Overall, 241 ELGANs were included in our analysis; of
these, 157 infants belonged to the high and 84 infants to the
low SpO2 target cohorts. Baseline characteristics among
the newborns in both cohorts were comparable with a mean
GA of 26.3 ± 1.1 and 26.1 ± 1.1 weeks and a mean BW of
860 ± 198 g and 811 ± 205 g in the high and low SpO2 co-
horts, respectively. In both time periods, there were slightly
more males than females. The rates of any ANC adminis-
tration were ≥85% in both time periods, and the vast ma-
jority of ELGANs were treated with exogenous surfactant
(96% and 94% in the high and low SpO2 cohorts, respect-
ively).

Mortality rates, age at death and cause of death
There was no statistically significant difference between
the high and low SpO2 target cohorts in rates of death
before discharge (15.9 vs 17.9%; RR 0.89, 95% CI
0.50–1.60) (table 1). The age at death did not differ
between the two cohorts with the majority of patients dying
within the first week of life. In the high SpO2 cohort, respir-
atory failure was the leading cause of death (40%), whereas
cardiovascular failure predominated among infants in the
low SpO2 cohort (40%).

Neonatal morbidities and neurodevelopmental
impairment
Although there was a trend towards higher incidence of
severe ROP (2.3 vs 0%; RR 3.68, 95% CI 0.19–70.3) and
NEC (6.4 vs 2.4%; RR 2.68, 95% CI 0.60–11.9) in the high
SpO2 target cohort, the difference did not reach statistical
significance. Also, there was a statistically nonsignificant
decreased rate of moderate/severe BPD in the high com-
pared to the low SpO2 target cohort (14.4 vs 21.1%; RR
0.68, 95% CI 0.37–1.26). Severe PIVH (7.6 vs 9.5%; RR
0.80, 95% CI 0.34–1.89) and cPVL (2.5 vs 2.4%; RR 1.07,
95% CI 0.20–5.72) occurred at similar rates in both SpO2
cohorts (table 1).

Table 1: Mortality and morbidity rates.

High SpO2 cohort
(n = 157)

Low SpO2 cohort
(n = 84)

Relative risk
(95% confidence interval)

p-value

no. / total no. (%)
Death before discharge 25/157 (15.9) 15/84 (17.9) 0.89 (0.50–1.60) 0.70

Individual morbidities
Severe ROP* 3/132 (2.3) 0/69 (0) 3.68 (0.19–70.3) 0.39

Moderate/severe BPD* 19/132 (14.4) 15/71 (21.1) 0.68 (0.37–1.26) 0.22

NEC 10/157 (6.4) 2/84 (2.4) 2.68 (0.60–11.9) 0.20

PIVH grade 3 or 4 12/157 (7.6) 8/84 (9.5) 0.80 (0.34–1.89) 0.61

cPVL 4/157 (2.5) 2/84 (2.4) 1.07 (0.20–5.72) 0.94

Disability† 14/121 (11.6) 5/61 (8.2) 1.41 (0.53–3.74) 0.49

Combined outcomes
Death before discharge or severe ROP 28/157 (17.8) 15/84 (17.9) 1.00 (0.56–1.76) 1.00

Death or moderate/severe BPD by 36 weeks 44/157 (28.0) 28/84 (33.3) 0.84 (0.57–1.25) 0.39

Death or disability† 39/146 (26.7) 20/76 (26.3) 1.02 (0.64–1.61) 0.95

BPD = bronchopulmonary dysplasia; cPVL = cystic periventricular leukomalacia; NEC = necrotising enterocolitis; PIVH = periventricular/intraventricular haemorrhage; ROP
= retinopathy of prematurity
* rates among survivors only
† data on disability missing for 11 and 8 patients in the high and low SaO2 cohorts, respectively
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Disability, defined as moderate or severe neurodevelop-
mental impairment, was observed among 11.6% of surviv-
ors in the high SpO2 cohort compared with 8.2% in the
low SpO2 cohort (RR 1.41, 95% CI 0.53–3.74). Data were
missing or incomplete for 9% of patients in both cohorts
(table 1).
Finally, the combined outcomes of death before discharge
or severe ROP (17.8 vs 17.9%; RR 1.00, 95% CI
0.57–1.76), death or moderate/severe BPD by 36 weeks
(28.0 vs 33.3%; RR 0.84, 95% CI 0.57–1.25) and death or
disability at 12–24 months (26.7 vs 26.3%; RR 1.02, 95%
CI 0.64–1.61) were also comparable (table 1).

Discussion

In our retrospective cohort study, comparing two cohorts
exposed to two different SpO2 target policies (both of
which included adjustments with advancing corrected GA),
we found no statistically significant differences in rates of
death before discharge or rates of significant neonatal com-
plications, such as severe ROP and moderate/severe BPD.
Importantly, identical oximeters and oximeter-calibration
algorithms were used in both cohorts.
The patient population characteristics of our two cohorts
are very similar to those described in the recently published
SpO2 target RCTs (table 2), suggesting that comparison of

the results is possible. Mortality rates in the two cohorts
of the present study (15.9 and 17.9% in the high and low
SpO2 cohorts, respectively) are comparable to those repor-
ted from the recent RCTs (table 3). Both SUPPORT and
BOOST II (subgroup with revised pulse oximeter-calibra-
tion algorithm only) observed significantly lower rates of
death before discharge in their high SpO2 target groups
(16.2 and 15.9%, respectively) compared with their low
SpO2 target groups (19.9 and 23.1%, respectively) [11, 12].
This was also the case for the mortality rates before 18–24
months in BOOST II United Kingdom (18.7 vs 27.2%)
[24], but not in BOOST II New Zealand (15.9 vs 14.7%)
[10] and COT (15.3 vs 16.6%) [14] in the high and low
SpO2 target groups, respectively (table 3, fig. 2A).
Age at death and cause of death did not differ between the
two cohorts in our study. This is also true for SUPPORT
and BOOST II. In these RCTs, the difference in the pro-
portions of ELGANs dying in the two SpO2 groups accu-
mulated gradually after the first week of life [11, 12]. No
particular cause of death occurred more commonly in the
low SpO2 target groups. Therefore, neither SUPPORT nor
BOOST II could explain what might have caused excess
deaths in their low SpO2 target groups [25]. Di Fiore et al.
have shown in a subcohort of SUPPORT that intermittent
hypoxaemia events (i.e., SpO2 ≤80% for ≥10 seconds and
≤3 minutes) occurred more frequently among ELGANs in

Table 2: Comparison of baseline population characteristics from current study and randomised controlled SpO2 target trials.

Lucerne SUPPORT BOOST II COT
High SpO2
cohort
(n = 157)

Low SpO2
cohort
(n = 84)

High SpO2
cohort
(n = 662)

Low SpO2
cohort
(n = 654)

High SpO2
cohort
(n = 1 224)

Low SpO2
cohort
(n = 1 224)

High SpO2
cohort
(n = 599)

Low SpO2
cohort
(n = 602)

Gestational age, weeks (mean ±
SD)

26.3 ± 1.1 26.1 ± 1.1 26.0 ± 1.0 26.0 ± 1.0 26.0 ± 1.2 26.0 ± 1.2 25.6 ± 1.2 25.6 ± 1.2

Birth weight, grams (mean ± SD) 860 ± 198 811 ± 205 825 ± 193 836 ± 193 837 ± 189 826 ± 184 845 ± 197 829 ± 188

Male sex, % 54.1 51.2 56.0 52.1 52.4 56.0 54.4 54.7

Multiple births, % 34.4 9.5 26.6 24.6 25.9 26.3 30.4 34.2

ANC, any, % 84.7 88.1 95.6 96.8 90.7 89.6 89.8 88.4

ANC, complete course, % 63.9 70.2 70.2 73.3 59.6 57.6 NA NA

Surfactant administration, % 96.2 94.0 84.5 81.3 NA NA 84.8 89.5

ANC = antenatal corticosteroids; SD = standard deviation

Table 3: Comparison of major outcomes from the current study and randomized controlled SpO2 target trials.

Lucerne SUPPORT BOOST II COT
High
SpO2
cohort
(n = 157)

Low
SpO2
cohort
(n = 84)

RR High
SpO2
cohort
(n = 662)

Low
SpO2
cohort
(n = 654)

RR High SpO2
cohort
(n = 1224)

Low SpO2
cohort
(n = 1224)

RR High
SpO2
cohort
(n = 599)

Low
SpO2
cohort
(n = 602)

RR

Death before discharge,
%

15.9 17.9 0.9 16.2 19.9 0.8 16.6/15.9* 19.2/23.1* 0.9/O.7*,§ NA NA NA

Death at 12‒24 months,
%

15.9 17.9 0.9 18.2 22.1 0.8 15.9†/18.7‡ 14.7†/27.2‡ 1.1†/0.7‡,** 15.3 16.6 0.9

Severe ROP, % 2.3 0 NA 17.9 8.6 2.1 13.5 10.6 1.3 13.1 12.8 1.0

Moderate/severe BPD¶,
%

14.4 21.1 0.7 41.7 38.8 1.1 45.7 45.3 1.0 33.14 31.84 1.0

NEC, % 6.4 2.4 2.7 10.8 11.9 0.9 8.0 10.4 0.8 9.3 12.3 0.8

Death or disability, % 26.7 26.3 1.0 27.5 30.2 0.9 45.5†/46.3‡ 38.9†/51.1‡ 1.2†/0.9‡ 49.7 51.6 1.0

BPD = bronchopulmonary dysplasia; NEC = necrotising enterocolitis; ROP = retinopathy of prematurity; RA = risk ratio
* Pooled cohort / revised oximeter calibration algorithm only.
† BOOST II New Zealand (n = 340)
‡ BOOST II United Kingdom (n = 722) preliminary data only
¶ Only severe BPD in COT
§ 95% confidence interval 0.6–0.9
** 95% confidence interval 0.6–1.0
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the low SpO2 target group [26]. It has been speculated that
these episodes might trigger some long-term effects that
predispose for death in vulnerable infants at a later time
point [25]. On the other hand, since oxygen delivery de-
pends on other factors than SpO2 (e.g., haemoglobin con-
centration and cardiac output), a wide range of SpO2 values
may or may not be associated with tissue hypoxia [27].
The rates of severe neonatal complications in our study
were well below those reported from SUPPORT, BOOST
II and COT. In our two cohorts, severe ROP occurred in
fewer than 3% of patients; whereas, it was observed in
13.1 to 17.9% in the high SpO2 target groups and in 8.6 to
12.8% in the low SpO2 target groups in the RCTs (table 3).
Similarly, the rates of moderate/severe BPD were less than
half of those observed in SUPPORT and BOOST II; severe
BPD was diagnosed in ≤4% of our patients, whereas more
than 30% of the patients in the COT trial required more
than 30% oxygen or were still on noninvasive or invasive
respiratory support at a corrected GA of 36 weeks (table 3).
These differences in morbidity rates are remarkable and
difficult to explain. While our GA-adapted SpO2 target
policies are likely to decrease the risk of oxygen toxicity in
the most immature infants early in life, it is unclear why the
rates of ROP and BPD are so much lower than those repor-
ted for the low SpO2 target groups in the RCTs. Obviously,
other factors may play a role. Differences in baseline pop-
ulation characteristics, nutritional factors affecting insulin-

Figure 2

Forest plots of mortality (A) and death or disability (B) in ELGANs in
high vs low SpO2 target cohorts.
(RR below 1 favours high SpO2 target)
1 revised oximeter-calibration algorithm cohort only
2 pooled oximeter-calibration algorithm cohort
3 New Zealand cohort only
4 UK revised oximeter-calibration algorithm cohort only, preliminary
data only

like growth factor 1 (IGF-1) concentrations and conditions
associated with pre- and postnatal inflammation are known
to modify the risk of severe ROP [28]. Oxygen toxicity is
only one factor in the pathogenesis of BPD, with volut-
rauma and infections being additional important contribut-
ors. We therefore suggest that, apart from SpO2 targeting,
other aspects of care (e.g., liberal use of early prophylact-
ic surfactant administration in the delivery room, strict ad-
herence to lung protective ventilation strategies, including
elective use of high frequency oscillatory ventilation in the
smallest patients, nosocomial infection prevention bundles)
could be responsible for the low rates of neonatal complic-
ations in our cohort.
Finally, the rate of the combined outcome of death or disab-
ility is comparable to the rate reported in SUPPORT [11],
but lower than those observed in BOOST II (New Zeal-
and) [10], BOOST II (United Kingdom, preliminary data
only) [24] and COT [14] (table 3). None of the studies
observed a statistically significant difference between the
high and low SpO2 target cohorts (fig. 2B). More informa-
tion from the five SpO2 target RCTs with more than 5000
ELGANs enrolled will be reported by the Neonatal Oxy-
genation Prospective Meta-analysis (NeOProM) Collabor-
ation in the near future [29].

Limitations
Our study has several limitations. First, the most significant
limitation is the lack of power to detect small but po-
tentially significant clinical differences between the two
groups: The current sample is powered to detect a differ-
ence of 15% between groups. In order to detect a differ-
ence of 5% with a power of 80%, a sample size of about
1 500 infants would be necessary. Second, the SpO2 target
policies of the two time periods analysed showed some sig-
nificant overlap, limiting the ability to detect any beneficial
or harmful effects; in addition, the policies differed in the
way SpO2 targets were adapted to the corrected GA. Third,
because of the retrospective design, we cannot determine
how stringently the predefined SpO2 targets were reached
in our patients. Other studies have shown that high SpO2
alarms are tolerated for longer periods of time than low
SpO2 alarms (i.e., periods of hyperoxia are considered to
be more acceptable than periods of hypoxia) [30]. Finally,
no data on neurodevelopmental impairment were available
for 9% of survivors and assessment was not uniform since
both BSID-II and GMDS were used.

Conclusion

In our retrospective observational cohort study, different
SpO2 target policies for ELGANs were not associated with
statistically significant differences in mortality rates before
discharge, rates of neonatal morbidities or disability at
12–24 months of life. When compared with the results of
international RCTs on high versus low SpO2 targets, we
found comparable mortality rates but lower rates of ROP
and moderate/severe BPD. It is tempting to speculate that
our policy of adapting SpO2 targets to the infants’ corrected
GA, which differs from the strategies used in the random-
ised controlled SpO2 target trials, might be responsible for
this observation [31].
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In addition, the somewhat wider SpO2 target ranges used
in our cohorts may have decreased periods of both hypoxia
and hyperoxia [32]. The undisputed goal of oxygen therapy
is to deliver sufficient oxygen to the tissues, while minim-
ising oxygen toxicity and oxidative stress. However, at this
point, it remains uncertain how this balance can be safely
achieved in the most immature infants who are especially
vulnerable to the harmful effects of oxygen [14, 32].
The results of our observational study add to the on-going
discussion about the optimal SpO2 target for preterm in-
fants. Given the study design and the small sample size, the
results cannot be used to change any existing policies, but
they are hypothesis generating and may be helpful when
designing any future randomised controlled trials.
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Figures (large format)

Figure 1

Oxygen saturation (SpO2) target policies at the Children’s Hospital of Lucerne: (A) between 1 January 2000 and 30 June 2007, SpO2 targets
were 85 to 95% at <30 weeks and 88 to 97% at ≥30 weeks (high SpO2 target cohort); (B) between 1 July 2007 and 31 December 2011, SpO2

targets were lowered to 80 to 90% at <30 weeks, 85 to 95% between 30 and 34 weeks and finally 88 to 97% at ≥34 weeks (low SpO2 target
cohort).
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Figure 2

Forest plots of mortality (A) and death or disability (B) in ELGANs in high vs low SpO2 target cohorts.
(RR below 1 favours high SpO2 target)
1 revised oximeter-calibration algorithm cohort only
2 pooled oximeter-calibration algorithm cohort
3 New Zealand cohort only
4 UK revised oximeter-calibration algorithm cohort only, preliminary data only
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