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The development of paediatric critical care registries,
a term we take to include national audits and research
databases, has been instrumental in helping us under-
stand the state of children’s critical care and thereby pro-
vide a platform for future improvement. Comprehensive
datasets enable monitoring of activity and outcomes for
audit, safety and service planning. Registry databases
play a crucial role in paediatric critical care research by
providing information for observational studies and data
to plan multicentre interventional clinical trials. There
are a number of examples: the Paediatric Intensive Care
Audit Network (PICANet) collects data for every admis-
sion to paediatric intensive care units (PICU) in the UK
and Ireland, and the Australian and New Zealand Pae-
diatric Intensive Care Registry (ANZPICR) collects data
for children admitted to PICUs and adult intensive care
units. Virtual Pediatric Systems (VPS) is a large database
covering over 135 units and over 1 million cases in the
USA, but does not collect data from all national PICUs.

Paediatric intensive care medicine has a number of
features, which expose the methodological problems of
studies involving either one or few centres. Admission
numbers and mortality rates are low (see Table 1). Infants
and children in PICU present with a heterogeneous range
of primary illness and co-morbidities, and the age range
is broad—over 40% of admissions are under 1 year of age
and a small number (2.4%) over 15 [1]—meaning that the
pathophysiology of paediatric critical illness is hugely
varied. Aggregation of data in registries helps us to over-
come the problem of small numbers and describe patient
characteristics, treatments and outcomes.
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Use of registry databases to monitor safety and drive
quality improvement is well described [2]: this includes
transparent reporting of outcomes based on nationally
or internationally agreed benchmarks in order to ensure
safety and quality. Additionally, registries offer a well-
established platform for observational studies, leading to
a large body of research describing ICU processes, dis-
ease states and therapeutic interventions. Linking data-
sets—for example linking PICU databases to national
hospital episodes datasets to provide detailed diagnos-
tic information on children with life-limiting conditions
[3]—enhances their explanatory power. Paediatric inten-
sive care databases use mortality prediction models to
enable participating units to benchmark their outcomes,
and in turn, the data contributed by the participating
units are used to construct and update these models in a
symbiotic relationship [4]. Although registry studies are
observational and hence cannot demonstrate causality,
they are integral to the design and conduct of paediatric
clinical trials. Databases can be interrogated in the plan-
ning stage, to provide epidemiological and outcome data
for the diseases or treatments of interest. The data col-
lection infrastructure can then be harnessed to provide
high-quality data to the trial. The ChiP trial of tight gly-
caemic control in critically ill children [5], the CATCH
trial of antibiotic impregnated central venous catheters
[6] and the ongoing I-KID trial of infant kidney dialysis
and filtration are good examples of this [7]. Recent inter-
est has focussed on registry-based randomised trials [8]
which, despite the potential challenges of consent, stand-
ardisation and quality of data, may represent a future
avenue for high-quality, low-cost clinical trials in PICUs.

Moynihan and colleagues [9] have produced an excel-
lent example of the powerful insights offered by a well-
established and comprehensive paediatric intensive care
registry. In this binational 11-year retrospective study
of child death in Australia and New Zealand, children
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admitted to intensive care were identified via ANZPICR.
In addition, data from the national census of both coun-
tries were used to provide population-based mortality
data over the study period. The authors report a decline
in both crude and risk-adjusted ICU mortality (0.1% per
year) over the 11-year period. 12% of all child deaths in
Australia and New Zealand occurred in ICU. Data on
mode of death of children in ICU are presented, indicat-
ing that half the deaths occurred following withdrawal of
life-sustaining therapy, the rate of death despite maximal
support was 21% and fell by 0.9% per year, and the rate of
diagnosis of brain death rose.

Moynihan and colleagues report longitudinal trends
on mode of death from this binational dataset, which is
unique in paediatric critical care medicine and compara-
ble in scope to large adult data sets (see Table 1). Some
encouragement can be found in the decrease in the pro-
portions of deaths taking place despite maximal support;
however, questions remain about the role intensive care
should play at the end of life for many of these children
and their families. Such debates are informed by registry-
based research: three decades of data from a single centre
in Australia demonstrated that children who would not
have been offered intensive care at the beginning of the
period are now surviving with moderate or severe dis-
ability [10]. A large longitudinal database study from all
the PICUs in England showed that 58% of PICU admis-
sions and 73% of PICU deaths were for children with life-
limiting conditions [11]. In addition, children are taking

longer to die on the PICU with a pattern of early death
due to treatment failure being replaced by death follow-
ing a prolonged PICU admission [12]. Moynihan and
colleagues use their findings to call for an increase in the
use of advance planning and palliative care involvement
for critically ill children. They are right to do so, and this
should form part of a wider discussion [13] about the
role that intensive therapies should play in the lives of
critically ill children, many of whom are likely to die in
childhood.

To fully understand the impact of critical illness on
children and families, there is a need to collect high-
quality longitudinal data from multiple data sources
in a standardised format that will measure the range of
outcomes and complexity of processes involved. Under-
standing the whole patient journey from illness onset to
discharge is vital to allow informed, evidence-based plan-
ning of paediatric health services. Collecting these addi-
tional data will involve the need for funding, technical
expertise and governance approvals at a national level.
At an international level, harmonising definitions and
then using these complex longitudinal data will provide
insight into the effects of different organisational social
and health structures on the delivery of paediatric criti-
cal care. Armed with this information, society can make
an informed choice about how, where and what care for
critically ill children is delivered in the future.

Table 1 Population differences and differing modes of death in paediatric and adult ICUs. (Adapted and updated from

Kanthimathinathan and Scholefield [14])

Intensive care units in England Wales and NI 29
Admissions in 2017 16,979
Admissions per 100,000 population 143*
Mortality at discharge from ICU 3.7%

251
175,700
354%*

13.8%

Declaration of brain death (%) 16.1
Maximal therapy (%) 211
Treatment withdrawn/withheld (%) 62.8

16 245 55
14 109 30.3
70 549 64.2

ICNARC does not systematically report these data. We have assumed that deaths not following withholding/withholding of treatment, or following declaration of

brain death, are deaths despite maximal therapy
Paediatrics Paediatric Intensive Care Audit Network Annual Report 2018 [1]

Adults Key statistics from the Case Mix Programme: 2017-2018, Intensive Care National Audit and Research Centre (ICNARC) [17]

Population Office for National Statistics [18]
*Children <16 years
**Adults > 16 years
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