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Does Room Air Reduce Mortality Among Term
Neonates Requiring Respiratory Support at Birth?
TAKE-HOME MESSAGE
Room air is associated with reduced short-term mortality compared with 100% FiO2 for neonates

greater than 35 weeks’ gestation who require respiratory support at birth.
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(SRS) series. The source for this
systematic review snapshot is:
Welsford M, Nishiyama C, Shortt
C, et al. Room air for initiating
term newborn resuscitation: a
systematic review with meta-
analysis. Pediatrics.
2019;143:e20181825.
Results
Outcomes in neonates resuscitated with room air versus 100% FiO2.

No. of Studies Relative Effect, Evidence Quality Heterogeneity

Outcome
 (No. of Patients)
 RR (95% CI)
 NNT
An
(GRADE)
nals of Emergency
(I2), %
Short-term

mortality
7 (1,469) 0
.73 (0.57–0.94)
 22
 Low
 0
NDI
 2 (360)
 1.41 (0.77–2.60)
 —*
 Very low
 0
HIE
 5 (1,359) 0
.90 (0.71–1.14)
 —*
 Low
 8
RR, Relative risk; CI, confidence interval; NNT, number needed to treat; NDI, neurodevelopmental impairment; HIE,
hypoxic ischemic encephalopathy.
*NNT calculation not possible for these outcomes.
The meta-analysis included 12
studies comprising 2,164 patients.
Six studies were quasi-randomized
controlled trials based on alter-
nating days, and 6 were random-
ized controlled trials, although
only 2 were fully randomized with
allocation and intervention blind-
ing. Sample sizes ranged from 44
to 609 patients, with mean and
median gestational age ranging
from 35.3 to 40.5 weeks. Study
FiO2 included room air (21% FiO2)
or 100% FiO2. None of the
included studies used intermediate
FiO2 values. The proportions of
subjects undergoing intubation
and mechanical ventilation ranged
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greater than 75% of patients were
at greater than 35 weeks’ gestation.

DATA EXTRACTION AND
SYNTHESIS
Author pairs independently
extracted data from included
studies. The primary outcome was
short-term all-cause mortality
(inhospital or up to 30 days
postnatal). Secondary outcomes
included long-term mortality (1 to
3 years), neurodevelopmental
impairment, and hypoxic ischemic
encephalopathy. Reviewers used a
random-effects model for analysis
with pooled unadjusted risk ratios
and 95% confidence intervals, and
they calculated numbers needed to
treat when possible. The authors
evaluated risk of bias with the
Cochrane Risk of Bias Tool for
randomized controlled trials and
the Risk of Bias in Non-randomized
Studies of Interventions tool for
observational studies.2,3 They
evaluated heterogeneity with the I2

statistic and assessed evidence
certainty for each outcome, using
the Grading of Recommendations
Assessment, Development and
Evaluation (GRADE) framework.
Sensitivity analyses were completed
when inclusion of one or more
studies was uncertain because of
high risk of bias, incongruent
allocation, significant heterogeneity,
or adjusted and nonadjusted
analyses. Subgroup analyses were
planned according to gestational
ages and specific FiO2 ranges.
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from 10% to 51%. The authors
included 7 studies with 1,469 pa-
tients for the meta-analysis of
the primary outcome. Results
demonstrated a significant reduc-
tion in mortality with room air
(Table). Survival in the room air
group was 90%, compared with
85.4% in the 100% FiO2 group,
510 Annals of Emergency Medicine
correlating to an absolute survival
benefit of 4.6% (95% confidence
interval 1.0% to 7.3%) and a
relative survival benefit of 27%.
Heterogeneity was low for this
primary outcome. Results were
similar in the sensitivity analysis.
Most studies demonstrated high
risk of bias, and evidence quality
was low because of risk of bias,
inconsistency, and imprecision.
Commentary

Precipitous delivery in the emer-
gency department (ED) is rela-
tively uncommon, occurring in
less than 1% of total births.4

However, a precipitous delivery
in the ED setting is a stressful
event. Almost 10% of newborns
require some form of
resuscitation at birth, and 1%
require significant resuscitation
measures, including intubation
and compressions.5 Emergency
provider knowledge of
appropriate neonatal resuscitation
measures is imperative to optimize
care.

Before 2000, resuscitation guide-
lines recommended 100% FiO2 for
newborn respiratory support.6

However, hyperoxemia caused
by high FiO2 results in the
formation of free radicals, which
can damage the lungs, brain,
eyes, and other organs.7

Hypoxemia may also lead to
harm. Literature in the early
2000s suggested no harm with
room air resuscitation in term
neonates, but also potentially an
improvement in short-term mor-
tality.8 In accordance with this
literature, in 2010 and 2015
ILCOR recommended using room
air for the initial resuscitation of
term neonates.9,10
This meta-analysis is a major
component of the ILCOR
Consensus on Science With Treat-
ment Recommendations.1,9,10 The
last ILCOR analysis of room air
versus oxygen therapy was
completed in 2010, before the
use of GRADE methodology for
the ILCOR reviews.9 This meta-
analysis analyzed the present data
in accordance with GRADE
methodology and demonstrated a
benefit for short-term mortality
with room air resuscitation.1 No
significant difference was found
for room air in regard to hypoxic
ischemic encephalopathy or
neurodevelopmental impairment.
Results are similar to those
of previously published meta-
analyses.8,11

This meta-analysis has several limi-
tations.1 Despite the mortality
benefit of room air resuscitation in
term neonates, there have been
no new studies published since
2007. Because current neonatal
resuscitation techniques include
continuous oxygen saturation
monitoring and oxygen titration
to achieve desired oxygen
saturations, it is unclear whether
studies in contemporary settings
would yield similar findings.
Evidence certainty is low or
very low according to GRADE
methodology. Out of 10 trials, 8
had high risk of bias, 5 were quasi-
randomized controlled trials based
on alternating days, and 8 did not
possess personnel blinding or allo-
cation concealment.Mortality rates
ranged significantly across studies,
from 1.5% to 18%, and studies with
higher mortality received greater
weight in the analysis with greater
sample sizes. Readers should
use caution in interpreting the
neurodevelopmental impairment
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and hypoxic ischemic encephalop-
athy results. The evidence
evaluating neurodevelopmental
impairment comprised small
sample sizes. The pathogenesis of
hypoxic ischemic encephalopathy
is complex, and postbirth in-
terventions may be unlikely to
have a material influence on this
outcome.12 Finally, no studies
evaluated intermediate oxygen
concentrations between room air
and 100% FiO2, and it is not known
whether room air is superior to
intermediate FiO2 levels.

According to these results with
low evidence certainty, room air
reduces short-term mortality
compared with 100% FiO2 among
term neonates requiring respira-
tory support at birth. Despite the
low-quality evidence, these results
are consistent across studies with
low heterogeneity. The effect of
intermediate FiO2 levels is not
known and may benefit from
further study.
Volume 74, no. 4 : October 2019
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