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During the early 1990s, adoption of key evidence-
based interventions for the care of very preterm
(< 32 weeks’ gestation) neonates substantially

improved outcomes in this group. In particular, the use of
antenatal corticosteroid therapy and postnatal surfactant
replacement therapy dramatically reduced early mortality
due to respiratory failure.1 However, several major morbid -
ities associated with the need for these infants to receive pro-
longed intensive care remain. These include nosocomial
infection and bronchopulmonary dysplasia (chronic respira-
tory distress with oxygen dependency beyond 36 weeks’
postmenstrual age). Because these morbidities are associated
with higher risks of mortality and neurodisability, reducing
their incidence is a priority for clinicians and care givers.2,3

Although several evidence-based interventions for prevent-
ing these types of important morbidities exist, these may not be
consistently adopted as policy and implemented in practice.4

Benchmarking and audit studies in neonatal networks have
reveal marked variation in practice even when good evidence
exists for specific interventions.5,6 Various quality-improvement
strategies are available for encouraging clinicians to increase
their use of evidence-based practices. A systematic overview
suggests that passive dissemination of information, such as dis-
tribution of educational materials or didactic lectures, is gener-
ally ineffective in driving change.7 Multifaceted interventions
that act on different levels of barriers to change are more likely
to achieve improvements in policy and practice (Box 1).

The Evidence-based Practice for Improving Quality
(EPIQ) method, described in the study in this issue by Lee
and colleagues, involves the use of a multifaceted quality-
improvement package to reduce nosocomial infection and
bronchopulmonary dysplasia rates in preterm infants.8 In this
cluster randomized controlled trial, participating neonatal
centres in Canada were randomly assigned to target reducing
either nosocomial infections (infection group) or bronchopul-
monary dysplasia (pulmonary group).

During the baseline assessment and training period, clini-
cians engaged in a process that included training in the princi-
ples of continuous quality improvement and systematic
appraisal. Following this, a program of rapid change cycles
was used to introduce evidence-based interventions. The spe-
cific interventions were selected from a menu of options to
allow the individual centres to choose the most appropriate
interventions based on audit and benchmarking findings sup-
plied by the network (Box 2).

After 2 years, the change in the incidence of bronchopul-
monary dysplasia from baseline was significantly greater in
the pulmonary group than in the infection group. There was
no effect on the incidence of nosocomial infection.

Two similar trials have been reported from other large net-
works in North America. In the late 1990s, a cluster random-
ized controlled trial by the Vermont-Oxford Network found
that a multifaceted quality-improvement strategy increased
the rate of early surfactant use.9 However, this trial was not
designed or powered to asses the effect on the incidence of
bronchopulmonary dysplasia. A more recent cluster random-
ized controlled trial, undertaken by the Neonatal Research
Network of the National Institute of Child Health and Devel-
opment, did not find evidence of an effect on the incidence of
bronchopulmonary dysplasia.10 This study was similar in
design to the study by Lee and colleagues in that individual
centres selected which specific interventions to implement.
Unlike in the units participating in the current trial, the early
administration of surfactant was already an established inter-
vention in most of the participating centres in the Neo   natal
Research Network. To show the effect of a quality-
improvement initiative on policy and practice, the major evi-
dence-based interventions that are being promoted and
adopted must not already be widely used. 

The widespread use of the infection-control interventions
included in the EPIQ method may be the cause of the failure
to detect an effect of the interventions on the incidence of
nosocomial infection. The interventions that were most likely
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Key points

• Variation in practice, even when good evidence exists,
contributes to inequities and inequalities in outcomes for
very preterm infants.

• This cluster randomized controlled trial adds to the
evidence-base for the effect of multifaceted quality-
improvement strategies to drive policy and practice
changes that improve outcomes for very preterm infants.

• The cost-effectiveness and cost–benefit ratio of such
strategies have yet to be established.
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to have had an effect, such as aseptic management of central
vascular lines and restrictive prescribing of antibiotics, were
already standard practice in most centres before the quality-
improvement initiative was started.

Interestingly, clinicians in units in both the EPIQ and the
National Institute of Child Health and Development trials
chose to adopt a policy of aiming for lower oxygen saturation
targets to reduce the incidence of bronchopulmonary dyspla-
sia, despite the fact that this seems to have pre-empted the
availability of robust evidence of benefit.11 In contrast, pro-
phylactic caffeine therapy was not a selected strategy
because, when the EPIQ trial was started, this was not an
established standard of care. Since then, the Canadian-led
Caffeine for Apneoa of Prematurity trial has showed that pro-
phylactic caffeine reduces the incidence of bronchopul-
monary dysplasia and has substantial long-term beneficial
effects for very preterm infants.12 Given the participation of
many neonatal centres worldwide in the Caffeine for Apneoa
of Prematurity trial, it may be instructive to audit the adoption
of prophylactic caffeine into routine care even in the absence
of an active dissemination effort. Trial participation itself may
be a very effective quality-improvement driver.

Managed clinical networks of neonatal units aim to ensure
equity of access to evidence-based interventions. When audit
and benchmarking identify practice variations and inequal -
ities in outcomes, an ethical imperative exists to improve
these quality markers. The EPIQ study shows the feasibility
of applying the “best test,” the cluster randomized controlled
trial, to evaluate quality-improvement strategies before
adopting them as standard practice across networks. The
study adds to the accumulating evidence that multifaceted
interventions may change practice and outcomes in neonatal
intensive care settings. Further evaluations of this type of
intervention in a variety of health care settings are needed.
As well as showing the effectiveness of a given implementa-
tion package, future studies should aim to provide clinically
meaningful estimates of effect size by use of something akin
to the “number needed to treat” measure now familiar in
reports of other interventions. These data can then inform
cost–benefit analyses to ensure that limited resources are
well used to benefit infants and families and that they could
not be better used elsewhere.
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Box 1: Key quality-improvement interventions7

• Audit and feedback (especially when baseline
adherence to recommended practice is low)

• Interactive educational meetings

• Educational outreach by experts or local opinion leaders

• Use of manual or computerized reminders

• Inclusion of local clinicians to achieve a consensus
about clinical problems and appropriate responses

Box 2: Interventions introduced by more than 3 cen-
tres in the EPIQ trial

Centres randomized to reduce bronchopulmonary dysplasia

• Use of prophylactic surfactants (infants < 1250 g 
or < 28 weeks’ gestation)

• Restrict hand ventilation (reduce unmonitored pressure
delivery)

• Adopt normocarbia policy

• Target oxygen saturation levels at 88%–92% (alarm
limits 85%–95%)

• Use of early parentral nutrition

Centres randomized to reduce nosocomial infections

• Strategic placement of cleanser dispensers in the
neonatal intensive care units and at entrances

• Routine daily chart and audit of skin breaks 

• Restrict the number of skin breaks per patient

• Stop the use of antibiotics within 36–48 hours 
if microbiological cultures are negative


