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There is insufficient evidence to support the routine use of inhaled
nitric oxide in preterms with respiratory failure

I
nhaled nitric oxide is a selective pul-
monary vasodilator used to treat neo-
nates with respiratory failure. The first

reports of its use were published in 1991
and the Food and Drug Administration
(FDA) approved its use in the USA in
1999. However, it has only relatively
recently received regulatory approval in
Europe for use in hypoxaemic respiratory
failure associated with pulmonary hyper-
tension in neonates >34 weeks’ gesta-
tion. Inhaled nitric oxide is often used
outside the licensed indication (off-label)
in preterm neonates.

Three randomised controlled trials
investigating the efficacy of inhaled nitric
oxide in preterm infants have been
published recently.1–3 This article reviews
the evidence base for the use of inhaled
nitric oxide in the preterm population in
the light of these new studies.

RATIONALE FOR THE USE OF
INHALED NITRIC OXIDE IN
PRETERM INFANTS
Inhaled nitric oxide is potentially bene-
ficial in preterm infants for two main
reasons. First, it may improve gas
exchange in infants with established
respiratory failure through enhanced
ventilation–perfusion matching and/or a
reversal of extrapulmonary shunting
resulting in a lowering of respiratory
support requirements and hence reduced
ventilator and oxygen-induced lung
injury.4 Second, inhaled nitric oxide has
been shown to reduce lung inflammation

and oxidant stress, preserve surfactant
function, and promote lung growth and
pulmonary vascular development in var-
ious laboratory studies and experimental
models of bronchopulmonary dysplasia
(BPD).5–10 These effects of inhaled nitric
oxide may potentially attenuate preterm
lung injury and therefore reduce the risk
or severity of BPD if it is used at an early
stage in the disease process.

RECENTLY PUBLISHED
RANDOMISED CONTROLLED
TRIALS
Kinsella and colleagues randomised 793
preterm infants (34 weeks’ gestation to
receive 5 ppm inhaled nitric oxide or
nitrogen placebo gas.1 Infants were eligi-
ble for inclusion into the study if they
were ,48 h of age and receiving mechan-
ical ventilation, irrespective of the severity
of respiratory disease. The median age at
trial entry was approximately 30 h, the
mean oxygenation index at trial entry of
the babies treated with inhaled nitric
oxide and controls was 5.4 and 5.8,
respectively, and the median duration of
gas treatment was 14 days, indicating this
was a study investigating the efficacy of
early, low-dose, prolonged ‘‘prophylactic’’
inhaled nitric oxide in ventilated preterm
infants with mild respiratory disease.
Although the overall results showed no
evidence of a benefit in the combined
primary outcome of death and/or BPD
(relative risk (RR) 0.95, 95% CI 0.87 to
1.03), prespecified subgroup analyses

showed that inhaled nitric oxide reduced
BPD/death in larger preterm infants with
a birth weight of between 1000 g and
1250 g (RR 0.60, 95% CI 0.42 to 0.86).
Interestingly, and in line with another
study of early prophylactic treatment,11

inhaled nitric oxide reduced the risk of
cerebral injury on cranial ultrasound,
defined as severe intraventricular hae-
morrhage (IVH), periventricular leucoma-
lacia (PVL) or ventriculomegaly (RR 0.73,
95% CI 0.55 to 0.98, number needed to
treat (NNT) 16); subgroup analysis sug-
gested that this protective effect of
inhaled nitric oxide on brain injury was
confined to babies with a birth weight of
750–999 g.

In another large, multicentre placebo-
controlled randomised controlled trial
conducted in the USA, Ballard and
colleagues enrolled 582 preterm infants
(32 weeks’ gestation receiving nasal
continuous positive airway pressure or
mechanical ventilation and aged between
7 days and 21 days.2 Infants initially
received 20 ppm of inhaled nitric oxide
for 48–96 h with the dose being weaned
thereafter to 10 ppm, 5 ppm and 2 ppm at
weekly intervals; gas treatment was con-
tinued for a minimum of 24 days (median
25 days). Most of the babies were
ventilated but had relatively mild respira-
tory support requirements and their
median age at trial entry was 16 days,
indicating this was a study designed to
test the efficacy of late inhaled nitric
oxide treatment in improving survival
without chronic lung disease (CLD) (ie,
preventing death/CLD) in preterm babies
requiring ongoing respiratory support.
Survival without CLD at 36 weeks post-
menstrual age was improved in infants
treated with inhaled nitric oxide (RR
1.23, 95% CI 1.01 to 1.51; NNT 14). Post
hoc analyses indicated that this benefit
was evident only in infants aged 7–14
days at randomisation and there was no
evidence of an effect on outcome of birth
weight or the severity of underlying
respiratory disease. Infants treated with
inhaled nitric oxide were discharged ear-
lier and received mechanical respira-
tory support and supplemental oxygen
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treatment for a shorter period, suggesting
less severe CLD.

Dani and colleagues recently published
a small open-label randomised controlled
trial of inhaled nitric oxide in preterm
infants with severe respiratory distress
syndrome.3 Forty infants ,30 weeks’
gestation and ,7 days of age were
randomised to receive inhaled nitric oxide
(at a starting dose of 10 ppm) or
continued conventional treatment. The
mean age at trial entry was 44 h, the
mean oxygenation index was 16.4 for
babies treated with inhaled nitric oxide
and 15.1 for controls, and the median
duration of gas treatment was 99 h; this
was therefore a study of relatively early,
brief ‘‘rescue’’ inhaled nitric oxide treat-
ment in preterm infants with established
respiratory failure. Inhaled nitric oxide
was effective in reducing death/BPD (RR
0.56, 95% CI 0.35 to 0.88, NNT 3) but a
birth weight ,750 g was significantly and
independently predictive of the failure to
respond acutely to inhaled nitric oxide
(adjusted odds ratio 12.0, 95% CI 1.3 to
13.3).

OVERVIEW OF AVAILABLE
EVIDENCE
Eleven randomised controlled trials have
now been published investigating the use
of inhaled nitric oxide in 2536 preterm
infants.1–3 11–18 This review only includes
trials investigating the medium-term to
long-term efficacy of inhaled nitric oxide
in preterm babies. Two studies allowed
‘‘back up’’ inhaled nitric oxide treatment,
which would have permitted ‘‘contami-
nation’’ of the control group (where
control infants receive the intervention
to be studied) and so may have poten-
tially diluted the observed effect of
inhaled nitric oxide treatment, and were
therefore excluded.17 18 Individual trials
vary in terms of timing, dose and dura-
tion of inhaled nitric oxide treatment as
well as degree of exposure to antenatal
steroids and concomitant respiratory
treatments. Clearly all these variables
have the potential to influence important

clinical outcomes, and one should be
wary of important differences between
trials when interpreting pooled estimates
of effects derived from a systematic
review and meta-analysis. Tables 1 and
2 summarise the key characteristics of the
trials included in this review.

Table 3 and supplemental figures 1A–D
(see http://adc.bmj.com/supplemental)
provide an overview of the efficacy of
inhaled nitric oxide treatment with respect
to important clinical outcomes in preterm
infants categorised by study type. Many
studies have shown convincing evidence of
a short-term response in oxygenation with
inhaled nitric oxide treatment, but the
outcomes of greatest importance in pre-
term infants are, arguably, mortality, brain
injury and lung injury. Any assessment of
the efficacy of an intervention should
ideally include long-term outcomes.
However, often the only available evidence
relates to short-term to medium-term
mortality or surrogate markers of long-
term morbidity such as CLD (usually
defined as oxygen dependency at 36 weeks
postmenstrual age) and cerebral injury on
cranial ultrasonography (severe IVH and/
or PVL). Unfortunately, short-term mar-
kers may not accurately reflect long-term
outcomes. For example, although cranial
ultrasonography may be useful in identify-
ing a preterm baby with severe IVH/PVL,
an infant with a normal cranial ultrasound
scan may still have considerable neurodi-
sability, underscoring the importance of
long-term follow-up in any assessment of
brain injury.

Early ‘‘prophylactic’’ treatment
Early prophylactic inhaled nitric oxide
treatment is associated with a reduction
in mortality and death/BPD. The magni-
tude of effect is such that treating 17 babies
with inhaled nitric oxide will prevent 1
baby dying and/or developing BPD.
Subgroup analyses in these trials indicate
that inhaled nitric oxide may be more
effective in larger preterm infants (>1000
g) and those with milder respiratory
disease (oxygenation index ,7). In this

setting, inhaled nitric oxide treatment also
reduces the risk of severe IVH/PVL; treating
14 babies with inhaled nitric oxide will
prevent 1 baby developing severe IVH/PVL.

A single study on long-term outcome
has shown that early inhaled nitric oxide
treatment is associated with improved
neurodevelopmental status at 2 years of
age, corrected for prematurity.19

Abnormal developmental outcome
(defined as cerebral palsy, severe visual
or hearing impairment or severe develop-
mental delay) was observed less com-
monly in infants treated with inhaled
nitric oxide compared with controls (RR
0.53, 95% CI 0.33 to 0.87, NNT 5).
Specifically, fewer babies treated with
inhaled nitric oxide had a Bayley Mental
Developmental Index score ,70 (RR 0.53,
95% CI 0.29 to 0.94, NNT 6).

Early ‘‘rescue’’ treatment
Interpretation of the results of early rescue
treatment is hampered by the heterogene-
ity among studies with regard to the
blinding of the intervention, timing of
treatment and severity of respiratory dis-
ease at trial entry. When used as early
rescue treatment inhaled nitric oxide may
have a beneficial effect. The pooled esti-
mate indicates a modest reduction in
death/BPD, which is of borderline clinical
and statistical significance (see table 3).
However, post hoc analysis in the largest
study again suggested that treatment with
inhaled nitric oxide is more effective in
larger preterm babies.15 Van Meurs and
colleagues found inhaled nitric oxide was
associated with a decrease in death/BPD in
the subgroup of infants with a birth weight
.1000 g (RR 0.72, 95% CI 0.54 to 0.96).
Conversely, there was higher mortality
among babies (1000 g treated with
inhaled nitric oxide compared with con-
trols (RR 1.28, 95% CI 1.03 to 1.88) and a
higher rate of severe IVH (RR 1.40, 95% CI
1.03 to 1.88). The baseline severity of
respiratory disease did not have an appre-
ciable impact on outcome.

There is currently little information
regarding long-term outcomes in babies
receiving early rescue treatment with
inhaled nitric oxide. The single trial that
has reported neurodevelopmental out-
come showed no evidence of an effect of
inhaled nitric oxide on neurological
impairment, neurodisability or develop-
mental delay at 12 months of age,
corrected for prematurity.14

Late treatment
Late treatment with inhaled nitric oxide
in babies requiring ongoing respiratory
support may be effective in reducing
death/BPD (and the duration of res-
piratory support and hospitalisation) but
this effect is of borderline clinical and

Table 1 Categories of randomised controlled trials of inhaled nitric oxide in
preterm infants

Category Description RCTs References

Early
prophylactic
treatment

Treatment of babies requiring mechanical ventilation or nasal
CPAP, ,72 h of age and at risk of death/BPD, irrespective
of the severity of respiratory disease

2 1,11

Early rescue
treatment

Treatment of babies with established respiratory failure in the
first week of life, based on severity of respiratory disease

5 3, 12–15

Late treatment Treatment of babies requiring ventilation or nasal CPAP >72 h
and at risk of death/BPD, irrespective of the severity
of respiratory disease

2 2, 16

BPD, bronchopulmonary dysplasia; CPAP, continuous positive airway pressure, RCT, randomised controlled
trial.
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statistical significance (see table 3). There
is some evidence that late treatment may
be more effective when started at 7–14
days than at 15–21 days.2 The only study
to report long-term outcomes in this
setting did not show any long-term
benefit or harm with inhaled nitric oxide
treatment.20

Toxicity
Potential complications of treatment
include toxicity related to inhaled nitric
oxide or its metabolites.21 Nitric oxide is
oxidised in the presence of oxygen to form
nitrogen dioxide which may lead to airway
inflammation and lung injury. Nitric oxide
also combines with the superoxide radical
to form peroxynitrite (a highly reactive
oxidant molecule) which may induce lipid
peroxidation and protein oxidation and
lead to surfactant dysfunction.22 Other
theoretical complications of inhaled nitric
oxide treatment include methaemoglobi-
naemia and a prolongation of bleeding
time as a result of abnormal platelet
adhesion and aggregation.

Despite this array of potential side
effects, none of the randomised con-
trolled trials in preterm infants has
shown an excess of clinically important
adverse effects with inhaled nitric oxide
treatment. Although earlier, uncon-
trolled, clinical studies had raised con-
cerns about a link between inhaled nitric
oxide and IVH,23 data from randomised
trials do not support such an association.

IMPLICATIONS FOR CLINICAL
PRACTICE
Inhaled nitric oxide is already widely used
to treat term and near-term infants with
hypoxaemic respiratory failure (with or
without persistent pulmonary hypertension
of the newborn (PPHN)). Anecdotally,
many units are also using pulmonary
vasodilators, and specifically inhaled nitric

oxide, to treat hypoxaemic preterm infants
in the acute or chronic phase of their
respiratory illness. Is this use of inhaled
nitric oxide in preterm infants with respira-
tory failure supported by the available
evidence? The data presented above suggest
that there is currently insufficient evidence
to recommend the routine use of inhaled
nitric oxide for early ‘‘prophylactic’’ treat-
ment, early ‘‘rescue’’ treatment or as late
treatment in preterm infants.

Early ‘‘prophylactic’’ treatment
Although early treatment of all preterm
infants requiring respiratory support
appears to be a promising strategy, there is
currently little information about the long-
term safety or toxicity of inhaled nitric oxide
in this population; follow-up data from the
recently published trial by Kinsella and
colleagues may provide this important
information. Additional data about short-
term and long-term outcomes will also be
available in the next few years once the
ongoing EUNO INOT-27 European trial of
inhaled nitric oxide is complete.

Even if it were to be shown that
inhaled nitric oxide was clinically effec-
tive (and safe) in this setting, inhaled
nitric oxide is one of the most expensive
treatments used in neonatal medicine,
and this will raise questions about its cost
effectiveness. Economic arguments are
especially pertinent because large num-
bers of preterm infants will be potentially
suitable for early treatment and because
this strategy will require prolonged treat-
ment for up to three weeks.

Early ‘‘rescue’’ treatment
Recommendations regarding early ‘‘res-
cue’’ treatment with inhaled nitric oxide
will perhaps be the most problematic and
controversial. It has been argued that there
is no convincing evidence that inhaled
nitric oxide is beneficial in ventilated

preterm infants with established respira-
tory failure and, therefore, that treatment
should be limited to babies treated within
the context of a clinical trial.24 However,
this recommendation does not recognise an
important dilemma facing clinicians: what
therapeutic options are available for treat-
ing a preterm baby with severe hypoxaemic
respiratory failure? In the absence of any
alternative interventions with robust evi-
dence of short-term or long-term efficacy
(such as ‘‘extra’’ doses of surfactant, high-
frequency ventilation and alkalosis) many
clinicians are prepared to use a vasodilator
in an attempt to improve oxygenation. If
one accepts this ‘‘real-life’’ scenario, argu-
ably inhaled nitric oxide should be the
vasodilator of choice because it offers the
theoretical advantage of pulmonary selec-
tivity combined with clinical evidence of
short-term efficacy and safety.

It is recognised that the oxygenation
response to inhaled nitric oxide is related
to the underlying diagnosis, radiographic
severity of lung disease and the presence
of an extrapulmonary shunt. Babies with
the best response to inhaled nitric oxide
are those with relatively clear lung fields
on chest x ray and/or documented extra-
pulmonary shunt on echocardiography.25–27

However, none of the trials of inhaled
nitric oxide to date has been designed or
specifically powered to be able to detect a
beneficial effect in these babies, who form
the subgroup that may have the greatest
potential benefit from a pulmonary vaso-
dilator such as inhaled nitric oxide. A
planned further analysis of the data from
Van Meurs and colleagues’ study may help
to define more clearly the clinical char-
acteristics that are predictive of a beneficial
response to inhaled nitric oxide. On the
basis of the available evidence, our own
practice is to use inhaled nitric oxide
selectively, solely in preterm babies with
severe hypoxaemic respiratory failure
(oxygenation index .15) complicated by
echocardiographic evidence of extrapul-
monary shunting (ie, PPHN). Perhaps
an even more cautious approach is war-
ranted in extremely low birthweight
babies given the data indicating increased
mortality and brain injury—this is prob-
ably the group in which early rescue
treatment with inhaled nitric oxide should
be confined to those enrolled into a clinical
trial.

Late treatment
There is currently little evidence to support
the strategy of using inhaled nitric oxide
routinely as late treatment in preterm
babies requiring ongoing respiratory sup-
port. Any clinical benefit such as that
observed in the trial conducted by Ballard
and colleagues will probably be modest
and confined to improved respiratory

Table 3 Meta-analyses of randomised controlled trials of inhaled nitric oxide in
preterm babies: overview of outcomes

Outcome Relative risk (95% CI) Absolute risk reduction (95% CI)

Number
needed to
treat

Early prophylactic treatment
Severe IVH/PVL 0.70 (0.53 to 0.91) –0.07 (20.12 to 20.02) 14
BPD at 36 weeks 0.92 (0.83 to 1.02)
Death 0.77 (0.61 to 0.98) 20.06 (20.11 to 20.01) 17
Death or BPD 0.92 (0.85 to 0.99) 20.06 (20.12 to 0) 17

Early rescue treatment
Severe IVH/PVL 1.02 (0.80 to 1.31)
BPD at 36 weeks 0.93 (0.78 to 1.09)
Death 1.05 (0.89 to 1.22)
Death or BPD 0.93 (0.87 to 1.00)

Late treatment
Severe IVH/PVL No data available
BPD at 36 weeks 0.90 (0.78 to 1.04)
Death 1.06 (0.64 to 1.74)
Death or BPD 0.90 (0.80 to 1.02)

BPD, bronchopulmonary dysplasia; IVH/PVL, intraventricular haemorrhage/periventricular leucomalacia.
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outcomes. As discussed above, the safety
and long-term clinical and cost effective-
ness of inhaled nitric oxide treatment in
this setting will need to be shown before it
can be recommended as part of routine
clinical management.

SUMMARY

N Recently published data investigating
the efficacy of inhaled nitric oxide in
the preterm infant have added con-
siderably to the body of information
available.

N The present overview of randomised
controlled trials suggests there is cur-
rently insufficient evidence about
long-term safety and efficacy to recom-
mend the routine use of inhaled nitric
oxide. There is also a paucity of data
regarding the optimal timing, dose and
duration of treatment.

N The most promising indication for
inhaled nitric oxide in preterm infants
is early ‘‘prophylactic’’ treatment to
prevent death/BPD.

N A large ongoing European randomised
controlled trial of early inhaled nitric
oxide treatment may provide further
useful information about the safety
and efficacy of inhaled nitric oxide in
this setting.

Arch Dis Child Fetal Neonatal Ed 2007;92:337–
341.
doi: 10.1136/adc.2006.107490

Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . . . .

Nimish Subhedar, Chris Dewhurst, Neonatal
Unit, Liverpool Women’s NHS Foundation Trust,
Liverpool, UK

Correspondence to: Nimish Subhedar, Neonatal
Unit, Liverpool Women’s NHS Foundation Trust,
Crown Street, Liverpool L8 7SS, UK

Accepted 14 March 2007

Competing interests: NS is a member of the
Steering Committee of the European iNOCare
Nitric Oxide Registry, which receives an unrest-
ricted educational grant from INOTherapeutics.

REFERENCES
1 Kinsella JP, Cutter GR, Walsh WF, et al. Early inhaled

nitric oxide therapy in premature newborns with
respiratory failure. N Engl J Med 2006;355:354–64.

2 Ballard RA, Truog WE, Cnaan A, et al; the NO CLD
Study Group. Inhaled nitric oxide in preterm infants
undergoing mechanical ventilation. N Engl J Med
2006;355:343–53.

3 Dani C, Bertini G, Pezzati M, et al. Inhaled nitric oxide
in very preterm infants with severe respiratory distress
syndrome. Acta Paediatr 2006;95:1116–23.

4 Kinsella JP, Abman SH. Clinical approach to
inhaled nitric oxide therapy in the newborn with
hypoxemia. J Pediatr 2000;136:717–26.

5 Issa A, Lappalainen U, Kleinman M, et al. Inhaled
nitric oxide decreases hyperoxia-induced surfactant
abnormality in preterm rabbits. Pediatr Res
1999;45:247–54.

6 Kinsella JP, Parker TA, Galan H, et al. Effects of
inhaled nitric oxide on pulmonary edema and lung
neutrophil accumulation in severe experimental
hyaline membrane disease. Pediatr Res
1997;41:457–63.

7 Cotton RB, Sundell HW, Zeldin DC, et al. Inhaled
nitric oxide attenuates hyperoxic lung injury in
lambs. Pediatr Res 2006;59:142–6.

8 McCurnin DC, Pierce RA, Chang LY, et al. Inhaled NO
improves early pulmonary function and modifies lung
growth and elastin deposition in a baboon model of
neonatal chronic lung disease. Am J Physiol Lung Cell
Mol Physiol 2005;288:L450–9.

9 Lin YJ, Markham NE, Balasubramaniam V, et al.
Inhaled nitric oxide enhances distal lung growth
after exposure to hyperoxia in neonatal rats. Pediatr
Res 2005;58:22–9.

10 Tang JR, Markham NE, Lin YJ, et al. Inhaled nitric
oxide attenuates pulmonary hypertension and
improves lung growth in infant rats after neonatal
treatment with a VEGF receptor inhibitor. Am J Physiol
Lung Cell Mol Physiol 2004;287:L344–51.

11 Schreiber MD, Gin-Mestan K, Marks JD, et al.
Inhaled nitric oxide in premature infants with the
respiratory distress syndrome. N Engl J Med
2003;349:2099–107.

12 Kinsella JP, Walsh WF, Bose CL, et al. Inhaled nitric
oxide in premature neonates with severe
hypoxaemic respiratory failure: a randomised
controlled trial. Lancet 1999;354:1061–5.

13 Srisuparp P, Heitschmidt M, Schreiber MD.
Inhaled nitric oxide therapy in premature infants with
mild to moderate respiratory distress syndrome. J Med
Assoc Thai 2002;85(Suppl 2):S469–78.

14 Field D, Elbourne D, Truesdale A, et al. Neonatal
ventilation with inhaled nitric oxide versus
ventilatory support without inhaled nitric oxide for
preterm infants with severe respiratory failure: the
INNOVO multicentre randomised controlled trial.
Pediatrics 2005;115:926–36.

15 Van Meurs KP, Wright LL, Ehrenkranz RA, et al.
Preemie Inhaled Nitric Oxide Study. Inhaled nitric
oxide for premature infants with severe respiratory
failure. N Engl J Med 2005;353:13–22.

16 Subhedar NV, Ryan SW, Shaw NJ. Open
randomised controlled trial of inhaled nitric oxide and
early dexamethasone in high risk preterm infants.
Arch Dis Child 1997;77:F185–90.

17 The Franco-Belgium Collaborative NO Trial
Group. Early compared with delayed inhaled nitric
oxide in moderately hypoxaemic neonates with
respiratory failure: a randomised controlled trial.
Lancet 1999;354:1066–71.

18 Hascoet JM, Fresson J, Claris O, et al. The safety
and efficacy of nitric oxide therapy in premature
infants. J Pediatr 2005;146:318–23.

19 Mestan KK, Marks JD, Hecox K, et al.
Neurodevelopmental outcomes of premature infants
treated with inhaled nitric oxide. N Engl J Med
2005;353:23–32.

20 Bennett AJ, Shaw NJ, Gregg JE, et al.
Neurodevelopmental outcome in high-risk preterm
infants treated with inhaled nitric oxide. Acta
Paediatr 2001;90:573–6.

21 Weinberger B, Laskin DL, Heck DE, et al. The
toxicology of inhaled nitric oxide. Toxicol Sci
2001;59:5–16.

22 Haddad IY, Ischiropoulos H, Holm BA, et al. Mecha-
nisms of peroxynitrite-induced injury to pulmonary
surfactants. Am J Physiol 1993;265:L555–64.

23 Meurs KP, Rhine WD, Asselin JM, et al. Preemie NO
Collaborative Group. Response of premature infants
with severe respiratory failure to inhaled nitric oxide.
Pediatr Pulmonol 1997;24:319–23.

24 Stark AR. Inhaled NO for preterm infants-getting to
yes? N Engl J Med 2006;355:404–6.

25 Day RW, Lynch JM, White KS, et al. Acute response
to inhaled nitric oxide in newborns with respiratory
failure and pulmonary hypertension. Pediatrics
1996;98:698–705.

26 Roze JC, Storme L, Zupan V, et al.
Echocardiographic investigation of inhaled nitric
oxide in newborn babies with severe hypoxaemia.
Lancet, 1994;344:303–5.

27 Desandes R, Desandes E, Droulle P, et al. Inhaled
nitric oxide improves oxygenation in very
premature infants with low pulmonary blood flow.
Acta Paediatr 2004;93:66–9.

LEADING ARTICLES F341

www.archdischild.com




