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Abstract: There is growing interest in the use of noninvasive methods of providing respiratory
support to preterm infants, especially those born at the limits of viability. This paper relates to
the use of noninvasive forms of respiratory support, which could be used to treat preterm infants
with respiratory distress syndrome (RDS). Evidence is reviewed from clinical trials that have
evaluated the use of continuous positive airway pressure (CPAP), nasal intermittent positive
airway pressure (NIPPV), and high flow nasal cannulae (HFNC).
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Background

The aims of treatment of extremely preterm infants have shifted from simply trying to
keep them alive, towards helping them survive without important long-term sequelae of
prematurity, and with as normal quality of life as possible. This is particularly relevant
to those born at the limits of viability, as many of these extremely low gestational age
newborns (ELGANS), who would previously have died, are now surviving with chronic
respiratory and neurodevelopmental problems. Methods used to provide lifesaving
support to immature babies such as these should be based on sound physiological
principles, and on evidence from randomized controlled trials (RCTs) that test their
efficacy and safety in a scientifically rigorous manner.

Until recently, exogenous surfactant replacement therapy and mechanical ventilation
(MV) has been the treatment of choice for preterm infants with respiratory distress
syndrome (RDS). Due to the invasive nature of intubation and MV, however, neona-
tologists have held longstanding concerns over whether the benefits of this strategy
outweigh its harms in all ELGANSs. This has led to increasing interest in the use of
alternative forms of respiratory support, which obviate the need for intubation and MV.
These modalities can be broadly considered as either single-level pressure support or
bi-level pressure support.

Examples of single-level pressure support include continuous positive airway
pressure (CPAP) and high flow nasal cannulae (HFNC). In CPAP, single-measured
pressure support is provided throughout the respiratory cycle. Nasal cannulae have also
been suggested as a means of providing respiratory support. They have been widely
used to deliver oxygen at low-flow rates. HFNC uses constant high gas flow and this
can provide some degree of pressure support.

In bi-level pressure support, commonly known as Nasal Intermittent Positive
Pressure Ventilation (NIPPV), two different pressure levels are delivered during the
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respiratory cycle. There are a large number of acronyms in the
literature, reflecting the variety of devices used to provide this
modality.! In essence, these machines all provide a baseline
continuous airway distending pressure, that is intermittently
augmented by rises in pressure. These rises in pressure can
be large, similar to those delivered via an endotracheal tube
during invasive ventilation, or small (2-3 cm H,O), and can
be either synchronized or nonsynchronized with the infant’s
spontaneous breaths.

The primary focus of this paper is to summarize and
interpret findings from RCTs that have evaluated CPAP
delivered by nasal prongs or mask (nCPAP), HFNC, and
NIPPYV, as initial therapies for RDS in preterm infants.
This paper does not discuss the roles of these modalities for
treating apnea of prematurity, or to aid extubation.

In particular, this paper begins to address the following
questions:

e Whatis the role of nCPAP as an alternative to mechanical
ventilation?

e Should infants who are tried on CPAP receive surfactant?

e Can NIPPV be used as first-line respiratory therapy for
neonatal RDS?

e Can HFNC be used as first-line respiratory support in

ELGANS?

nCPAP for RDS in preterm infants
What is the role of nCPAP as an

alternative to mechanical ventilation?

Observational studies conducted before? and after’ the
introduction of the routine use of surfactant in neonatal units
suggest that infants with RDS who receive CPAP may be less
likely to develop bronchopulmonary dysplasia (BPD) than
those who were intubated and mechanically ventilated. Four
RCTs have attempted to evaluate whether CPAP is a safe

and effective alternative to MV. The characteristics of these
studies are shown in Table 1 and are described below.

The CPAP or intubation at birth (COIN) trial* was
an international, multicenter, randomized, open-label,
controlled study in which 610 infants, of 25-29
weeks gestational age (GA) at birth, were randomized, after
clinical assessment over the first 5 minutes of life, to one of
two groups. In one group, infants were treated with nCPAP,
and in the other they were intubated, administered surfactant,
and placed on MV. With regard to the primary outcome, of
death or BPD at 36 weeks gestational age, the authors found
no differences between those infants randomized to nCPAP or
MYV (odds ratio [OR] favoring CPAP: 0.80; 95% confidence
interval [CI]: 0.58—1.12). There was, however, reduced inci-
dence of the composite secondary outcome of death, as well
as need for supplementary oxygen or respiratory support at
28 days in the nCPAP group, regardless of gestation (OR: 0.63,
95% CI: 0.41-0.83). Statistically significant benefits for this
outcome were also observed when 405/610 infants of 27 or
28 weeks GA were analyzed as a subgroup (OR: 0.58, 95% CI:
0.39-0.86), but not in the group 0f 205/610 infants of 25 or 26
weeks GA (OR: 0.49, CI: 0.17-1.39). There was no difference
between the groups for other secondary outcomes reflecting
common sequelae of prematurity, but there was an increased
incidence of pneumothorax in the nCPAP group (9% vs 3%,
P < 0.001). When considering the external generalizability
of these results, it is important to remember that they are not
applicable to all preterm infants, but rather those who were
stable enough to not require respiratory support in the first
5 minutes of life.

The Early CPAP vs Surfactant in Extremely Preterm Infants
(SUPPORT) trial® was also a multicenter, randomized, open-
label, controlled study, in which 1318 infants of 24-28 weeks
GA were randomized, before birth, to receive either nCPAP, or

Table | Randomized controlled trials comparing CPAP with mechanical ventilation in preterm infants

Trial Gestational age of N Comparison Main conclusion
included infants (weeks)
COIN* 25-29 (excluding infants who required 610 nCPAP vs surfactant and MV No difference with regards to primary outcome
intubation within the first 5 minutes) of death or BPD at 36 weeks gestational age
SUPPORT?® 24-28 1316 nCPAP vs surfactant and MV No difference with regards to primary outcome
of death or BPD at 36 weeks gestational age
Vermont 26-29 648 Surfactant and MV vs surfactant No difference with regards to primary outcome
Oxford® and rapid extubation vs of death or BPD at 36 weeks gestational age
early CPAP with selective
intubation and surfactant,
if required
IFDAS’ 27-29 237 nCPAP or MV No difference with regards to primary outcome

of death or BPD at 36 weeks gestational age

Abbreviations: COIN, CPAP or intubation at birth; SUPPORT, Early CPAP vs surfactant in extremely preterm infants; IFDAS, Early nasal CPAP with prophylactic surfactant
for neonates at risk of RDS; BPD, bronchopulmonary dysplasia; MV, mechanical ventilation; nCPAP, nasal continuous positive airway pressure.
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intubation, surfactant, and MV. There was no difference between
the groups with regard to the composite outcome of death or
BPD at 36 weeks GA (relative risk [RR] with CPAP: 0.95, 95%
CI: 0.85-1.05), or with regard to secondary outcomes reflecting
common sequelae of prematurity. However, there were signifi-
cant differences in secondary outcomes reflecting health care
utilization, as there was a reduction in the number of days of
mechanical ventilation required by babies randomized to the
nCPAP group (difference in means: 3.0 days, 95% CI: 0.3-5.6).
These results, however, are difficult to interpret because of dis-
crepancies in criteria for extubation between infants randomized
to nCPAP, who then required intubation, and those who were
randomized to surfactant and MV, as these differences would
lead to earlier fulfillment of extubation criteria in those infants
in whom the initial use of nCPAP had ‘failed’.

The Vermont Oxford Network Trial® compared the fol-
lowing three treatment strategies for infants with RDS, of
2629 weeks GA at birth: (1) intubation, surfactant, and MV;
(2) intubation, surfactant, and rapid extubation; and (3) early
CPAP with selective intubation and surfactant, if required.
There was no difference between any arms with regard to the
primary outcome, of death or BPD at 36 weeks gestational
age, but this trial was terminated early, as only 648 out of the
876 required infants could be recruited. In the Early nasal
CPAP with prophylactic surfactant for neonates at risk of
RDS (IFDAS) trial,” 237 babies of 27-29 weeks gestation
were randomized to receive nCPAP or MV. Again, there
were no differences in the rates of BPD at 36 weeks or other
complications of prematurity between the study groups.

The results of these four studies suggest that the routine
use of CPAP, when compared with MV, does not prevent
death or BPD at 36 weeks. Two other important inferences
can be made from the results, however.

First, not all ELGANs with RDS will require MV as
first-line respiratory therapy. Of all the babies randomized
to CPAP, 46% in the COIN trial, and 83% in the SUPPORT
trial subsequently required intubation. The results of the
COIN trial suggest that clinicians may be able to decide, in
the delivery room, which babies will only require CPAP and
which will require MV.

Second, CPAP can cause complications. Although it is
considered a ‘gentler’ treatment than MV, there was a 9%
incidence of pneumothorax amongst infants randomized to
CPAP in the COIN trial. A recent prospective observational
study has shown that nasal trauma is another common
complication of nCPAP, and this is especially true in preterm
neonates, but they also concluded that long-term cosmetic
sequelae are rare.®

Which CPAP device should be used?

Various devices are available for the delivery of nasal CPAP.
These can be broadly considered, on the basis of the char-
acteristics of the gas flow they generate, as either variable
flow (such as the infant flow driver [IFD] [Electro Medical
Equipment, Sussex, UK]) or continuous flow devices (such
as Bubble CPAP [Fisher and Paykel HealthCare, Auckland,
New Zealand]). IFD is purported to have the physiological
advantages of providing more stable pressure delivery,
improving functional residual capacity, and reducing
thoracoabdominal asynchrony.” The physiological rationale
behind bubble CPAP is that the bubbles which are used to
generate pressure also create chest vibrations, and that this
mechanism improves gas exchange.'

No published trials have compared the effectiveness
of bubble CPAP with that of IFD CPAP when used as the
initial mode of respiratory support in preterm infants with
RDS. Only one RCT has compared the two modalities,
when used in 140 preterm infants (24-29 weeks gestational
age, with birth weight of 600-1500 g), who were being
weaned from MV.!! The overall incidence of extubation
failure for the entire study cohort was 22.1%. The pro-
portion of infants who failed extubation was 16.9% in the
bubble CPAP group and 27.5% in the IFD CPAP group
(P =0.130). However, in an analysis of a subgroup of those
infants who were ventilated for less than 14 days (N =127),
the extubation failure rate was significantly lower in those
infants randomized to bubble CPAP (14.1%) than those
who received IFD CPAP (28.6%) (P = 0.046). The main
difficulties in interpreting the results of this trial are that it
was conducted at a single center and does not assess long-
term outcomes. Large scale, multicenter RCTs comparing
the effectiveness of these devices will be required to detect
differences between them.

The use of surfactant for preterm
babies receiving CPAP

Seven RCTs have examined whether preterm infants who are
treated with CPAP should receive “prophylactic” or “early”
surfactant, even if they are clinically stable, or whether it
should instead be used as “rescue” therapy in those infants in
whom there is a persistent oxygen requirement, established
respiratory distress, or respiratory failure. The strategy
for giving early surfactant is often known as the INSURE
technique (INtubation, SURfactant, Extubation).

Six of these trials'?'7 have been included in a Cochrane
Review!'® and one trial has been published since this review
was conducted.” These trials are summarized in Table 2.
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Table 2 Randomized controlled trials comparing the use of “early” surfactant vs “rescue’” surfactant in infants receiving CPAP

Trial Population N Main conclusion (regarding ‘treatment failure’,
defined as the need for MV)

Verder et al'%* 25-35 weeks GA 73 Early surfactant reduced the need for MV
Haberman et al'*** 1250-2000 g, and <12 hours old 6l No difference between early and rescue surfactant
Soll et al'® 1001-2500 g, and 2—24 hours old 270 No difference between early and rescue surfactant
Escobedo et al' >1250 grams, <36 weeks GA, 132 Early surfactant reduced the need for MV

and 4-24 hours old
Dani et al'¢* <30 weeks GA, and <6 hours old 27 Early surfactant did not reduce the need for MV

Reininger et al'” 25-36 weeks GA, and <24 hours old

Sandri et al'® 25-28 weeks GA, and <30 minutes old

(though trial stopped early because at interim
analysis, there was a difference between the groups
in terms of need for MV at 7 days)

60 Early surfactant reduced the need for MV

208 No difference between early and rescue surfactant

Notes: *Stopped early because interim analysis showed benefit for early surfactant group; **stopped early because of suboptimal recruitment of patients.
Abbreviations: GA, gestational age; MV, mechanical ventilation; CPAP, continuous positive airway pressure.

Meta-analysis of studies included in the Cochrane review
shows that, when compared with its use as rescue therapy,
the early use of surfactant was associated with reduced
need for mechanical ventilation (typical RR: 0.67, 95%
CI: 0.57-0.79), risk of air leak syndromes (typical RR:
0.52,95% CI: 0.28-0.96), and development of BPD (typical
RR: 0.51, 95% CI: 0.26—0.99). In contrast, the other trial,
published since the Cochrane review,!’ found no differ-
ence in outcome between the use of “early” and “rescue”
surfactant (need for MV in the first 5 days of life 31.4% in
early group vs 33% in rescue group (RR: 0.95, 95% CI:
0.64-0.41; P =0.80).

In another RCT, which was excluded from the Cochrane
review, because intubated infants received a planned period
of MV, the use of early surfactant was compared with rescue
surfactant in infants born younger than 30 weeks GA. It was
stopped early, after interim analysis of 60 patients (projected
sample size 200), as there was significant benefit for babies
treated with early surfactant in terms of the mean ratio of arte-
rial to alveolar oxygen tension 6 hours after randomization
(0.48 in the early-surfactant-treated babies vs 0.36 in the
“rescue” group; P = 0.02). Also, the need for subsequent
mechanical ventilation or death within the first 7 days was
reduced (21% of the early-surfactant-treated babies vs 63%
of the “rescue” group; P = 0.0013).

The results of these RCTs suggest that some babies will
benefit from early surfactant therapy and that this approach
is generally safer than using this drug as rescue therapy.
However, a “blanket” approach to giving surfactant to all pre-
term infants requiring CPAP may expose some of these babies
to the risks of intubation and surfactant delivery when they
may not need it. One area of current experimental interest is
in the use of nebulized surfactant, which has been evaluated

in neonates in small, early-phase clinical trials.?! >} Although
the technique appears to be well tolerated, later-phase trials
must be conducted to compare the benefits and harms of
this technique with those of administration of intra-tracheal
surfactant.?*

Key points

Not all preterm infants with RDS will require MV. There is
no evidence, however, supporting the use of nCPAP as first-
line respiratory support in all of these patients. The use of
CPAP is more likely to be successful in infants who receive
early, prophylactic surfactant when compared with those
infants who receive it as a rescue therapy. Medical caregivers
must remember that fragile preterm infants who require any
form of respiratory support, including nCPAP, are prone to
complications of treatment.

Can HFNC be used as a primary
mode of respiratory support in
ELGANS, rather than nCPAP?

Nasal cannulae are commonly used to provide oxygen
at low flow rates to neonates but it has been suggested
that using higher rates of oxygen flow (>1 L/minute,
and commonly 2—-8 L/minute), through larger diameter
cannulae, could also deliver positive distending pres-
sure. It has been suggested that this may be safer than
nCPAP, especially in terms of nasal trauma.”> However,
it is important to remember that the pressure support
provided by HFNC is unregulated as the user cannot
control or monitor it. The proposed mechanisms by which
delivery of humidified oxygen using HFNC may improve
respiratory efficiency are the flushing of dead space in
the nasopharyngeal cavity, reduction in inspiratory flow
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resistance, which leads to reduced work of breathing,
improvement in pulmonary mechanics, and the delivery
of positive distending pressure.

Most RCTs of HFNC oxygen have focused on its use as
a tool to aid extubation.?® Only one small trial has examined
whether HFNC oxygen can be used as the initial mode
of respiratory support in preterm infants.”’ In this study,
67 infants with RDS, of 27-34 weeks GA at birth, were
randomized to receive either HFNC oxygen or nCPAP. There
was no difference in the rate of respiratory failure requiring
intubation between the two groups (4/33 in the HFNC group
vs 4/34 in the CPAP group). This trial, which has only been
published in abstract format, was stopped early because the
machine used to deliver HFNC oxygen was recalled by the
manufacturer.

Although detailed discussion about the roles of various
modalities of respiratory support as tools to aid extubation is
outside the scope of this review, it is notable that in one small
trial®® the rates of re-intubation were higher in those infants
extubated to HNFC than in those randomized to nCPAP. One
reason for the lack of evidence supporting the routine use
of HFNC is the fact that, at present, the most effective and
safe flow rate is not known. Future research should focus on
addressing this question.

There have been concerns about the safety of HFNC
(which has been associated with mucosal irritation, nasal
obstruction, epistaxis, increased risk of nosocomial infection,
and contamination of delivery devices with Gram-negative
organisms) although adverse effects could not be rigorously
evaluated in a recent Cochrane review.?

Key points
HFNC should not be used as first-line respiratory support for
preterm infants with RDS. Users must remember that they

have no control over the level of pressure support provided
when utilizing HFNC and no means of monitoring it.

Can NIPPV be used as first-line
respiratory therapy for neonatal
RDS?

Recent RCTs have attempted to evaluate whether NIPPV
can be used as the initial treatment for neonatal RDS. These
are summarized in Table 3.

In one of these studies, 41 infants of less than 32 weeks
GA at birth, who had already received surfactant, were ran-
domized to one of two groups: (1) rapid extubation to NIPPV;
or (2) ongoing MV.* The incidence of the composite primary
outcome (BPD or death) was reduced from 52% in the MV
group to 20% in the NIPPV group (P = 0.03). Recruitment
of infants into this study, however, was terminated before the
calculated sample size (N = 50) had been accrued.

In the other trials NIPPV was compared with nCPAP,
primarily to evaluate which mode of respiratory support
was associated with lower risk of the need for intubation. In
each of these studies, infants judged in the delivery room to
need respiratory support (though not necessarily MV) were
randomized to NIPPV or nCPAP. The primary outcome was
the need for intubation.

The most recent of these trials*® included 200 infants of
26-34 weeks GA at birth and found no difference in the rates
of intubation (25% in NIPPV group vs 34% in NCPAP group;
RR:0.71, 95% CI: 0.48 —1.14) or in rates of BPD (26.5% in
NIPPV group vs 25% in NCPAP group; RR: 1.06, 95% CI:
0.62—-1.78). In the other trials, however, NIPPV was shown
to have some beneficial effects when compared with NCPAP
as the primary mode of respiratory support.

In one of the these trials,*' which included 84 infants
of 24-34 weeks GA, the proportion of infants requiring

Table 3 Randomized controlled trials evaluating NIPPV as treatment for RDS in preterm infants

Trial Population

Main conclusions with regard to need for MV,
and rates of BPD

Bhandari et al** <32 weeks GA

Kugelman et al®' <35 weeks GA

Bisceglia et al*? Preterm infants
Ramanathan et al** Awaiting full study report

Sai Sunil Kishore et al* 28-34 weeks

Meneses et al*° 2634 weeks

NIPPV reduced rates of BPD or death
(when compared with ongoing MV)

84 NIPPV reduced need for MV, and reduced rates of BPD
88 Reduced need for MV in NIPPV group

110 NIPPV reduced need for MV, and reduced rates of BPD
76 NIPPV reduced need for MV, but was not associated

with reduced rates of BPD

200 No difference between nCPAP and NIPPV group with

regard to need for MV, or rates of BPD

Note: *Trial terminated early.

Abbreviations: GA, gestational age; MV, mechanical ventilation; RDS, respiratory distress syndrome; BPD, bronchopulmonary dysplasia; NIPPV, nasal intermittent positive

pressure ventilation; nCPAP, nasal continuous positive airway pressure.
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intubation was significantly lower in those who received
NIPPV, as compared with those randomized to nCPAP (25%
vs 49%, P < 0.05). Furthermore, in this trial, rates of BPD
were reduced in the group of infants treated with NIPPV,
both in the total cohort (2% vs 17%, P < 0.05) and in a
subgroup analysis of infants weighing <1500 g (5% vs 33%,
P < 0.05). In another, of 88 infants randomized either to
NIPPV or nCPAP, rates of intubation at 4 hours were also
reduced in those infants requiring NIPPV.*? This trial also
showed that NIPPV conferred physiological advantages
over nCPAP. In a trial of 76 preterm infants (28-34 weeks
GA), rates of “treatment failure” (the primary outcome)
were lower in the NIPPV group (13.5% in NIPPV group
vs 35.9% in CPAP group; RR: 0.38, 95% CI: 0.15-0.89;
P =0.024). With regards to secondary outcomes, infants
randomized to NIPPV had reduced need for intubation and
mechanical ventilation by 7 days (18.9% in NIPPV group
vs 41% in CPAP group; P = 0.036), but not a reduced risk
of BPD (2.7% in NIPPV group vs 7.7 in CPAP group;
P =0.61). A further trial comparing early use of NIPPV
with NCPAP, in preterm infants who received surfactant,
has been presented in abstract form and the full study report
is anticipated.’ The results of this study also suggest that
NIPPYV is associated with reduced need for MV and reduced
risk of BPD. One relevant RCT* is still recruiting patients.
A Cochrane review of trials of NIPPV for preterm infants
with RDS is awaited.*

Key points

There is accumulating evidence that NIPPV can be a more
effective treatment than nCPAP for preterm infants with
RDS. It can prevent the need for MV, and may reduce the
risk of BPD, when compared with nCPAP.

Difficulties in interpreting clinical
trials of respiratory therapies for

preterm babies

There are many difficulties that researchers face when

designing and conducting clinical trials of respiratory

therapies for preterm infants, some of which are outlined
below:

1. Masking interventions: it is unfeasible, in many situa-
tions, to mask the group to which infants are randomized.
Although this will not impact directly on the measurement
of “hard” objective outcomes such as mortality, open-
label trials such as these will be prone to performance
bias. It is possible, however, to ensure that people involved

in recording and analyzing data are blinded so they do
not know which infants received which intervention.

. Recruitment of patients: several of the trials mentioned

above were terminated early because of failure to accrue
an appropriate number of patients. This is likely due to
high levels of anxiety amongst parents at such a stressful
time and also amongst medical caregivers who may feel
uncomfortable about approaching these parents with the
request of participating in a clinical trial.

. Determining which outcomes are most important: it can

be difficult to know which outcomes are most relevant
in clinical trials of respiratory therapies for children. For
example, parents may be more interested in long-term
respiratory complications in infancy and later childhood,
or in long-term measures of quality of life, but these
may be impractical for researchers, who may feel that
short-term measures of morbidity are more important or
feasible. For expensive interventions (such as ventilators
or CPAP devices) health care commissioners, insurers,
or payers may be more interested in economic outcomes
reflecting health resource utilization, such as number of
days requiring intensive care admission or duration of
ventilation. There are also many ways in which these
outcomes can be measured and many time-points at
which data could be collected.’” One solution to these
problems could be to develop core outcome sets,?** that
are a minimum set of outcomes that should be measured
and reported, in all clinical trials of respiratory therapies
for preterm infants.

. Differing populations and centers with varying levels

of expertise: one factor which is likely to impact on the
effectiveness of modalities for respiratory support is the
level to which centers are comfortable with using them.
This includes expertise of medical and nursing staff. This
is relevant when interpreting clinical trials because the
reader must assess the external generalizability of results
with regard to whether they are applicable in their own
institution — for example, what may be highly effective
in a department which has used a mode of respiratory
support for years may not be so effective in another, and
what is useful in high-income countries may be difficult to
use in low-income countries. Similarly, differing practices
with regard to extubation and intubation criteria between
centers, that can also be seen in the nonuniformity of
such definitions across clinical trials, must be taken into
account when people read reports of these studies and
consider whether a particular mode of respiratory support
should be used in their institution.
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Conclusion and unanswered

questions

1. Insome preterm infants, CPAP can be used as the primary
mode of respiratory support instead of MV.

2. For some of these infants CPAP is more likely to be effec-
tive if surfactant is given as “early” treatment, rather than
as rescue therapy for RDS. If it were possible to identify
these infants, targeted administration of surfactant pro-
phylactically, rather than as rescue therapy, may lead to
better outcomes. Until clinical prediction tools have been
developed and validated, it would be prudent to adhere to
recent guidelines that recommend prophylactic surfactant
replacement should be “considered for extremely preterm
infants at high risk of respiratory distress syndrome,
especially infants who have not been exposed to antenatal
steroids.”*

3. NIPPV may prove to be a good alternative to nCPAP, as
the results of some RCTs suggest it may be more effective
at obviating the need for intubation and MV and that it
may reduce the risk of BPD.

4. There is currently no evidence that HFNC oxygen should
be used instead of nCPAP as the initial modality of respi-
ratory support for ELGANS.

Future research should address the following:

1. There is a need to develop and validate tools to help
predict in which babies nCPAP is likely to be effective
when used as the first therapy for RDS and in which
babies it is likely to fail. Some work has been conducted to
attempt to address this question although reliable indica-
tors of those babies who are likely to develop respiratory
failure, even when treated with nCPAP, have not as yet
been identified.*#?

2. There is a need to determine the optimal manner in which
to use CPAP, in order to avoid the need for intubation and
to prevent the occurrence of complications.

3. The long-term benefits and harms of CPAP and NIPPV,
as compared with MV, must be evaluated.

4. Synchronized and nonsynchronized methods of provid-
ing NIPPV should be directly compared in terms of the
benefits they confer on important clinical outcomes.

5. New forms of respiratory support which are designed to
improve synchronization of breaths between the patient
and the ventilator are being developed for use in other
settings and it will be important to consider and evaluate
their use in preterm infants. Proportional assist ventilation
and neurally adjusted ventilatory assist (NAVA) aim to
improve patient/ventilator interaction by matching the
assisted breaths with the neural output of the respiratory

centers, either by continuously adjusting support in line

with predicted inspiratory effort (proportional assist

ventilation) or with the electrical activity of the diaphragm

(NAVA).*#

Until such time as these questions are answered, it
would be prudent to suggest that treatment options for
ELGANS are considered on an individual basis—what is
ideal for one infant may not be for another. At the heart of
making evidence-based decisions about treatment is that
the results of the best quality evidence must be placed in
context along with clinical expertise and judgment about
individual patients. This decision-making process will be
made much easier if well-designed, rigorously conducted
clinical research is conducted to address the questions
outlined above.
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