
Resuscitation With 100% Oxygen:
Should We Change Our Ways?
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OVER THE LAST several years, new
guidelines have been developed

for resuscitation of term newborns
with the use of 100% oxygen continu-
ing to be considered standard of care
(1). However, there has been increased
emphasis on the role of reactive oxy-
gen species in the pathogenesis of a
wide variety of neonatal insults, most
notably ischemia/reperfusion injury as-
sociated with perinatal asphyxia. This
has led investigators to question the
validity of using 100% oxygen in neo-
natal resuscitation.

In a recent issue of Pediatrics, Vento
and colleagues (2) randomized 40
newborns needing resuscitation at birth
to room air (RAR) or 100% oxygen
(OR) and compared them to control
infants. Their findings are quite pro-
vocative and are similar to those re-
ported by Saugstad et al. (Resair 2
Study) (3) with RAR infants demon-
strating significantly less time to onset
of first cry and a sustained ventilatory
pattern, as well as better five minute
Apgar scores. The investigators then
analyzed reduced (GSH) and oxidized
(GSSG) glutathione concentrations
and the activities of the antioxidant
enzymes superoxide dismutase (SOD),
catalase (CAT) and glutathione perox-
idase (GPX) in red blood cells. Infants
requiring resuscitation had evidence of
increased oxidant production in utero,

characterized by increased concentra-
tions of prooxidants (GSSG) and cord
blood antioxidant enzyme activities.
While both resuscitation groups con-
tinued to have higher GSSG and anti-
oxidant enzyme activity at 72 hours,
only the OR infants still demonstrated
these abnormalities at 28 days.

While these findings favor RAR,
there are several issues that limit their
applicability. Despite the use of the
term moderate asphyxia, the authors
describe a population that is better la-
beled infants with poor transition.
These infants do not appear to meet the
current American College of Obstet-
rics and Gynecology criteria for as-
phyxia since umbilical artery pH was
7.09–7.11 and median Apgar scores
were 9 at ten minutes in the RAR and
OR groups. None of the infants ap-
peared to require intubation and me-
chanical ventilation and there is no
mention of multisystem organ damage.
The utility of these findings and med-
ical-legal implications for truly as-
phyxiated infants (the most vulnerable
population) must be questioned. In
fact, recent studies in asphyxiated
newborn piglets suggest that OR pro-
motes more rapid cardiovascular sta-
bility compared to RAR (4).

It is intriguing that the prooxidant
changes in red blood cells persisted for
28 days in the OR group despite the
apparently mild nature of the in utero
insult. The authors speculate that hy-
peroxygenation may set up an inflam-
matory process that persists for 28
days. Whatever the pathophysiology,
the clinical relevance of these findings
is unclear, since no differences were
found in either clinical or neurologic
follow-up at 28 days. However, as re-
cent long-term follow-up studies on
the use of dexamethasone in premature
infants have shown, 28 days may not
be sufficient to predict neurodevelop-
mental outcome in the future.
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