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Editorial

Is your hospital doing everything it can to be ready
for the next paediatric cardiac arrest?

Check for
updates

Optimal response to paediatric in-hospital cardiac arrest (IHCA)
requires a consistent, well-choreographed and cohesive response
from first responders and the expert resuscitation team. Institutional
behaviour, culture and organisation practices may be key ingredients
to facilitate this paradigm, and understanding differences between
institutions may help identify areas for quality improvement. Though
survival following out-of-hospital cardiac arrest (OHCA) remains
poor, outcomes for paediatric IHCA have improved over the past
decade; survival to hospital discharge approaches 40% with favour-
able neurological outcomes in up to 77% of survivors.'® These
improvements are likely to be related to incremental improvements
in systems, processes, training, and local, national and international
guidelines and implementation initiatives to improve resuscitation. In
this issue of Resuscitation Plus, Chan et al characterise the systems
of care that are deployed across a broad spectrum of North Ameri-
can Hospitals, specifically comparing stand-alone children’s hospi-
tals to those in a combined hospital.®

In 2010 the American Heart Association announced a 10-year
target to increase survival from IHCA to 50% for paediatric patients.”*
The approach to reaching this target included early recognition of
clinical deterioration and cardiac arrest; spaced learning to improve
the delivery of high-quality CPR; early transfer of patients to critical
care environments; goal directed post-arrest care; and the consider-
ation of extra-corporeal membrane oxygenation during CPR (E-CPR)
in selected cases. These interventions are also outlined in the Inter-
national Liaison Committee on Resuscitation (ILCOR) Formula for
Survival.® Most paediatric IHCA events now occur in the ICU setting
and resuscitation protocols are well defined and taught widely, but
the institutional response to paediatric IHCA still varies in many
ways, including resource allocation and resuscitation team training.

Chan et al provide a detailed narrative of the state of paediatric
resuscitation practices following IHCA in North American hospitals.®
Their comprehensive approach utilised the Get With The Guideli-
nes®-Resuscitation (GWTG-R) registry - a prospective registry of
hospital resuscitation events, launched in 1999. The authors sur-
veyed 234 hospitals submitting data to the GWTG-R database in
order to assess the variation in practices between ‘stand-alone’ pae-
diatric hospitals (including specialist paediatric centres housed within
a shared institution) as compared to paediatric departments in a
combined hospital setting (adult and paediatric). The response rate
of 88.9% (n =208) is to be commended and speaks of the engage-
ment of those submitting data to the registry. The appropriate exclu-
sion of 155 adult-only hospitals and institutions reporting < 5 cases
per annum reduced the cohort to only 33 hospitals, 9 of which were

stand-alone centres. This represented 1412 children with IHCA
during the 3-year study period.

The primary focus of this paper is self-reported institutional beha-
viours and organisation, the set-up to prevent and treat IHCA includ-
ing simulation, intra-arrest monitoring of CPR quality, post-event
debrief, designation of leadership and incorporation of nurse defibril-
lation prior to physician arrival. After risk-adjustment, there was no
significant difference in patient survival between hospital types, in
contrast to other reports;'? although this study was underpowered
to detect a difference.

The authors found that in ‘stand-alone’ paediatric institutions, you
are more likely to find a device monitoring chest compression quality,
a code team leader with a designated identifier (e.g., hat/lanyard),
and an expectation for immediate code debrief. You are also more
likely to find nursing staff supported to provide AED defibrillation prior
to medical team arrival. Stand-alone centres also self-report to have
more resuscitation champions (77.8% vs 54.1%) and debrief codes
more frequently after an IHCA, but they do have nearly three times
the number of IHCA per hospital (median IQR: 68 (40 to 119) vs
12.5 (7 to 31.5)). Perhaps patient volume simply leads to heightened
awareness, resource allocation, focus on quality improvement and
early adoption. How can we best prepare our system for the next
paediatric IHCA? Education and training, team behaviours and
research are key.

In the domain of resuscitation education, we know the quality
and retention of basic life support skills for individuals is improved
by spaced practice (regular task-oriented training exercises at
shorter intervals).® How does this translate to training frequency
for the complex team management of IHCA? Mock code training
implementation in a paediatric hospital can improve time to first
response and adherence to ALS algorithms; however, data is lack-
ing to show consistent translation of this to improve patient out-
comes.” Contextual relevance is important and there is a growing
utilisation of innovative educational strategies to augment resuscita-
tion team training.®

There may be some quick wins. We note the low rate of nurse-
directed AED defibrillation in combined institutions (77.8% in stand-
alone centres vs. 29.2%). A possible explanation is that the time to
medical response is already so quick and it’s not required; however,
it may also be an easy area to target in order to improve time to first
shock. We are, after all, encouraging first responder AED defibrilla-
tion in the community and we should be actively supporting the same
behaviour in our hospitals, as reduced time to first shock is strongly
associated with improved outcomes.
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Does post-event debrief improve patient outcome? It might help
the institution learn from each event and put systems in place to
address any identified educational or equipment gaps. It could also
improve team cohesion and familiarity when dealing with resuscita-
tions. In a paediatric centre with well-established CPR quality
improvement culture and initiatives (feedback-enabled defibrillators,
regular CPR refresher training and a mock code simulation pro-
gram), a structured, interdisciplinary quantitative debrief program
was shown to improve CPR quality and was associated with
improved survival with favourable neurological outcome after paedi-
atric IHCA.% “Hot debrief” within minutes of the code, and “cold
debrief” some days later, may help with clinical standard adherence,
cooperation and communication.® These were reported more fre-
quently in specialist paediatric centres (77% vs. 37%) by Chan
et al. but further reinforcement (again, supported by evidence) of
the positive impact they have is needed.

IHCA in children is not rare. Last year, approximately 15,200
infants and children in the USA received CPR from a resuscitation
team who were striving to provide the best care possible.'® There
are clear challenges in preparing a system to respond effectively
and provide this standard. The strength of the evidence on which
we base our resuscitation practices is often limited by small, single
centre studies and observational research. This is exemplified in this
current survey where only 18% of hospitals managing paediatric
IHCA monitored diastolic blood pressure during an arrest — an inter-
vention identified in a single study to be associated with improved
survival and neurological function."” So the expansion and transla-
tion of clinical research must be supported by the development
and implementation of system-wide approaches to improve resusci-
tation systems and to improve clinical research. Research, such as
this important study by Chan et al. shines a spotlight on key areas
that are highly variable between hospital types.

Whilst the paediatric resuscitation community has a collective
responsibility to improve the evidence base to support practice, indi-
vidual healthcare practitioners and those in positions of leadership
within institutions have a responsibility to ask: is your hospital doing
everything it can to be ready for your next paediatric cardiac arrest?
Chan et al. have given us all some idea of the landscape of system
approaches to resuscitation across a broad spectrum of hospitals
who care for children.
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