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ABSTRACT

Introduction In Australia, while paediatric intensive care

unit (PICU) mortality has dropped to 2.2%, one in three
survivors experience long-term neurodevelopmental
impairment, limiting their life-course opportunities. Unlike
other high-risk paediatric populations, standardised routine
neurodevelopmental follow-up of PICU survivors is rare, and
there is limited knowledge regarding the best methods. The
present study intends to pilot a combined multidisciplinary,
online screening platform and general practitioner (GP) shared
care neurodevelopmental follow-up model to determine
feasibility of a larger, future study. We will also assess the
difference between neurodevelopmental vulnerability and
parental stress in two intervention groups and the impact of
child, parent, sociodemographic and illness/treatment risk
factors on child and parent outcomes.

Methods and analysis Single-centre randomised
effectiveness—implementation (hybrid-2 design) pilot trial for
parents of children aged >2months and <4 years discharged
from PICU after critical illness or injury. One intervention group
will receive 6 months of collaborative shared care follow-up
with GPs (supported by online outcome monitoring), and the
other will be offered self-directed screening and education
about post-intensive care syndrome and child development.
Participants will be followed up at 1, 3 and 6 months post-
PICU discharge. The primary outcome is feasibility. Secondary
outcomes include neurodevelopmental vulnerability and
parental stress. An implementation evaluation will analyse
barriers to and facilitators of the intervention.

Ethics and dissemination The study is expected to lead to a
full trial, which will provide much-needed guidance about the
clinical effectiveness and implementation of follow-up models
of care for children after critical illness or injury. The Children’s
Health Queensland Human Research Ethics Committee
approved this study. Dissemination of the outcomes of the
study is expected via publication in a peer-reviewed journal,
presentation at relevant conferences, and via social media,
podcast presentations and open-access medical education
resources.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The use of a hybrid effectiveness—implementation
randomised control design to evaluate the DAISY
model of care will help to identify important inter-
vention—implementation interactions needed to
optimise its applicability and uptake by parents and
general practitioners.

= The DAISY model of care is innovative as it evaluates
the first post-intensive care syndrome—paediatrics
follow-up intervention for children and their parents
following a life-threatening illness in childhood.

= Consumers, paediatric intensive care unit (PICU)
clinicians and other stakeholders have co-designed
the DAISY model of care intervention, ensuring the
project is meaningful to consumers and has the
potential to optimise the post-PICU management of
children surviving critical illness.

= Limitations of this pilot are that it is a two-centre
study and only available to English-speaking par-
ents, which may limit the generalisability of the
findings.

Registration details The trial was prospectively registered
with the Australian New Zealand Clinical Trials Registry

as ‘Pilot testing of a collaborative Shared Care Model for
Detecting Neurodevelopmental Impairments after Critical
lliness in Young Children’ (the DAISY Pilot Study).

Trial registration number ACTRN12621000799853.

INTRODUCTION

Burden of critical illness on the child and family
For many years, the primary focus of critical
care medicine has been to prevent mortality.
Many paediatric intensive care units (PICUs)
now report mortality rates as low as 2.2%
in Australia.' * However, these declining
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mortality rates have created an emerging healthcare
concern: a growing number of PICU survivors with
persistent functional deficits leading to poor long-term
outcomes. Young children are particularly vulnerable
to the consequence of critical illness and its treatments
due to a phase of rapid brain development and disrupted
family processes.”® Over 60% of PICU admissions occur
in children under 4years. For these children, surviving
critical illness with a functional disability translates into a
manifold, multiplied burden of care that extends beyond
childhood. Recent literature has focused our attention
towards the physical, cognitive, emotional and social
impairments that are frequently experienced alone or in
combination by children and families, defined as post-
intensive care syndrome—paediatrics (PICS-p).”®

Parents are impacted by their child’s admission to
PICU. Parents experience stress due to alterations in
the parental role, procedures, their child’s appear-
ance,” anxiety,'’ depression'’ and post-traumatic stress.'”
Optimal parenting skills during this period are critical for
protecting and building their child’s neurodevelopment;
however, increased stress can limit a parent’s ability to care
and advocate effectively for their child. These emotions
can increase during the transition from hospital to home
and are impacted by the child’s functioning, and the
parent’s resilience, support and knowledge.'*"” A lack of
continuity of care and support after PICU discharge can
contribute to increasing unmet needs, adverse patient
outcomes and parent emotional well-being.'® 7 The
impact and trajectory of these impairments may syner-
gistically affect neurodevelopment, academic and work
performance, and family functioning and relationships,
potentially lasting a lifetime' '? (figure 1).

Determinants of Health

3
Baseline Status

Paediatric
Intensive Care
Experience

Early screening and intervention

Early recognition of young children with neurodevel-
opmental vulnerability is important to maximise future
potential and enhance their quality of life.* Two broad
approaches to follow-up have been used: (1) general
screening, usually undertaken by primary healthcare
providers and an important approach as some children
do not have identifiable risk factors®' *; and (2) for
known high-risk cohorts such as premature infants or chil-
dren with congenital heart defects, targeted follow-up, to
provide in-depth assessment.”” ** Programmes of general
neurodevelopmental screening have increased the
number of children recognised with developmental delay
and reduced the time taken to recognise developmental
delay, improving referral for early intervention as recom-
mended for all children, including those who are low
risk and healthy.”” ® Unfortunately, these programmes
can be underused,26 %7 and lack of resources and training
has been cited as major barriers.” To date, follow-up
care postintensive care unit (ICU) admission remains
restricted to small, highly selected cohorts of patients
and is largely hospital based and ICU led.**" The gold
standard of follow-up is a face-to-face assessment, but this
has been considered impractical due to the number of
children admitted to PICU, accessibility, time and cost.
Furthermore, not all children require diagnostic assess-
ments. Itis therefore essential to explore alternate models
of screening.

Parent-directed early developmental screening has the
potential to supersede or supplement long-established
follow-up models to improve access to early interven-
tions and could be successful in supporting children and

Follow-Up Service Lifetime Impact

Domains of Developmental Impact

Recovery

Figure 1 Adapted post-intensive care syndrome—-paediatrics.?’ *Social determinants of health include concepts such as
poverty, access to healthcare and community services, food security, neighbourhood and environment, housing and access
to education. *Parents include guardians, caregivers and kin. “Communication with parents, treating teams and other relevant
healthcare providers, including paediatricians, general practitioners and allied health professionals currently providing care for
child. MDT, multidisciplinary team; PICU, paediatric intensive care unit.
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parents following PICU admission. Early screening of
young children is vital for efficient and effective detec-
tion of neurodevelopmental deficits. It can assist referral
for early intervention and reassure parents of typically
developing children.*® Specialists have historically admin-
istered complex, expensive and time-consuming tests, but
new technologies and models of care provide contem-
porary opportunities for parents to monitor and learn
about their child’s development.” Parent-directed early
screening interventions can either be self-directed (ie,
parent independently engages with the intervention) or
healthcare professional led (ie, healthcare professional
provides guidance as part of the intervention). Self-
directed parent programmes have greater potential for
uptake as they do not require trained professionals to
guide and can typically be implemented at a reduced cost.
However, healthcare professional-led parent programmes
have demonstrated better patient outcomes than self-
directed programmes.**

Access to care

Currently, there is no routine, standardised follow-up
care and support provided to children and their parents
following all critical illnesses and injuries in Australia.
Furthermore, the geographical isolation of many Austra-
lian families and recent pandemic crises have highlighted
the barriers to accessing traditional treatment services.
As a large country with a dispersed population, ensuring
equitable access to healthcare remains challenging. Many
specialist healthcare services, like PICU, are centralised to
larger, populated metropolitan centres where resources
and expertise are concentrated.” Approximately 30% of
Australians live in regional or remote areas, encompassing
many diverse locations and communities,* 57 while the
percentage of Indigenous populations is much higher in
the more remote areas. Although only 3.3% of Australia’s
population are Indigenous, over half live in regional or
remote areas. The 10 most disadvantaged local govern-
ment areas in Australia can be found in Queensland,
with 48% of Indigenous populations more likely to live
in these areas.”

Children living in remote areas face inequities of access
to healthcare and outcomes in health® * that contribute
to developmental delays and subsequent poorer educa-
tion and health outcomes. Specifically, Indigenous chil-
dren living in remote areas experience a greater burden
of disease than children living in major cities."’ While the
health outcomes of people living in remote locations are
poorer than those living in cities, the differences in chil-
dren’s developmental outcomes between proximate and
remote areas are likely to be explained by geographical
and demographic factors.*

The benefit of routine screening and outcome monitoring and
general practitioner shared care

Routine screening for symptoms and quality of life using
patientreported outcome measures (PROMs) and using
this information to guide patient care have been shown

to lead to significant improvements in patient care and
outcomes.**™ Professional bodies recommend the use of
PROMs with systematic feedback, bringing value beyond
the clinician’s understanding of a patient’s current well-
being.* Use of electronic platforms to deliver PROMs
(e-PROMs) can expedite and ease the practical difficul-
ties of paper screening and reporting, including incon-
venience, inflexibility, low response rates and increased
data entry. ¥ The provision of e-PROMs and feedback
of results prior to clinical review minimises the barriers
of limited time and resources. Recognising that hospitals
may not be the best place to manage multifaceted paedi-
atric follow-up care, together with the increasing pres-
sures on already strained hospital services, there is a need
to develop, evaluate and implement alternate models of
follow-up.

In Australia, the general practitioner (GP) is the
primary point of care for childhood illness and well-
being; therefore, primary healthcare is ideally positioned
to deal with the domains of PICS-p. GPs play a key role
in the early identification of developmental issues, see
young children regularly and often appreciate the family
circumstances. They are ideally placed to provide support
and guidance to parents and to coordinate referrals
within the broader healthcare sector. However, insuf-
ficient time, knowledge gaps and lack of confidence in
using validated tools have been cited as barriers to consis-
tent delivery.®® ** Care that is coordinated and shared
between the hospital and primary care providers is one
approach that has been explored to care for cancer survi-
vors, including children. Evidence favours shared care,
demonstrating that it is equivalent to specialistled care
across a range of PROMs, is preferred by patients and
provides cost savings.”’® Therefore, GP shared care,
supported by early screening e-PROMs and feedback of
results, may help overcome barriers to post-PICU care
provision and support. Routine screening and feedback
of results, coupled with shared care, offer an equitable
and accessible solution for children and families across
our geographically diverse country, with associated bene-
fits of time savings, remaining close to home and family,
and continuity of care.

Rationale and aim of the present study

The landscape of paediatric critical illness outcomes is
changing. While there will always be a priority for the
traditional acute outcomes, such as length of ventilation
and mortality, there is a new shift towards monitoring
more long-term outcomes (LTOs),% which contribute to
ongoing significant morbidity throughout a child’s life,
potentially extending into adulthood. These new morbid-
ities can present at various stages throughout childhood
and are often under-recognised. These variables of socio-
emotional and behavioural vulnerability, combined with
the lack of early identification and awareness, impact on
high school educational achievements, professional qual-
ifications and dependency on social welfare. They can
converge, as the perfect storm, as seen in the preterm
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population.”” Hence, there is an urgency to implement
and evaluate systems to measure and optimise PICU
survivor LTOs. The aim of this research is to test the
feasibility of a multidisciplinary, GP shared care follow-up
pathway with routine outcome monitoring and referral
for children and parents following paediatric critical
illness. Specific objectives are to:

1. Establish the feasibility and acceptability of a 6-month
developmental follow-up programme for children
following critical illness and their parents using a GP
shared care and an outcome monitoring pathway at
6 months after PICU discharge.

2. Measure the impact of critical illness during early
childhood on neurodevelopmental vulnerability at
6 months post-discharge.

3. Assess the impact of critical illness on parental stress at
6 months post-discharge.

4. Assess the difference in neurodevelopmental vulnera-
bility and parental stress between the GP shared care
and self-directed groups at 6 months after PICU dis-
charge.

5. Determine the impact of child, parent, sociodemo-
graphic and illness/treatment factors on child and
parent outcomes.

6. Conduct an implementation analysis in line with
the Consolidation Framework for Implementation
Research (CFIR) and informed by the Medical
Research Council guidelines for complex interven-
tions to understand the factors influencing the imple-
mentation of the intervention and the implementation
strategies.”

METHODS AND ANALYSIS
Study design
A multicentre pilot hybrid-2 randomised effectiveness—
implementation trial” in children >2months and <4
years admitted to a regional PICU will be used to simulta-
neously collect data on the effectiveness and implementa-
tion of the DAISY Pilot intervention. This design has been
selected because: (1) there is evidence supporting the
benefit of both early screening and intervention on child
outcomes,]9 202461 and parent-directed interventions on
parental stress and confidence and child outcomes™ %%,
(2) there is limited evidence supporting the implemen-
tation of follow-up for PICU survivors and evidence
supporting objective outcomes and long-term follow-up
adoption is currently lacking™; and (8) with appropriate
support and education, there is minimal risk in imple-
menting parent-directed follow-up interventions.”” The
hybrid design permits important data to be collected on
the transferability of evidence of effectiveness of sepa-
rate elements of online screening, routine feedback and
shared care in the proposed model while expediting
translation of findings into clinical practice and survivor
follow-up pathways.”

This pilot randomised controlled trial will be performed
over 12 months. Follow-up will occur at 1, 3 and 6 months

post-PICU discharge (figure 2). All eligible patients will
be enrolled just prior to PICU discharge. The study will
be reported according to the Standard Protocol Items:
Recommendations for Interventional Trials, Patient
Reported Outcomes (SPIRIT-PRO) checklist for inclusion
of patient-reported outcomes in clinical trial protocols.”

Setting

Recruitment will be at the PICUs at Queensland Chil-
dren’s Hospital (QCH) and Sunshine Coast University
Hospital (SCUH), Queensland, Australia. The QCH is
Australia’s largest PICU and Queensland’s quaternary
referral and education centre, providing advanced life
support interventions to infants and children. The QCH
PICU provides a service to a population of ~1.3million
children and has an average admission rate of 2000 chil-
dren per year.! ”” The SCUH PICU is a regional centre
and admits approximately 500 children per year. Collec-
tively, both units capture approximately 80% of the
state’s PICU admissions. The intervention will be deliv-
ered and assessed where the recruited children reside
across the state of Queensland, which has a geographical
area of approximately 2million km* and a population of
5.2million.” Although most of Queensland’s population
live in the southeast corner and other regional centres
along the coastline, a significant number of people
live in large inland centres, smaller towns and isolated
communities.

Recruitment, eligibility and consent

Participants will be identified and recruited by a PICU
research study coordinator at each site. Screening
will commence at the time of admission to PICU and
continue during admission as participant characteristics
determining eligibility may evolve.

Inclusion criteria: parents of children discharged alive
from PICU aged >2months and <4 years at the time of
PICU discharge and expected to survive to discharge to
home. Sixty per cent of children admitted to the PICU
are <4 years of age and adverse experiences in the first
5years of life are known to impact on child development.

Exclusion criteria: children born at gestation <37 weeks;
known high-risk cohorts already in well-established
follow-up programme through neonatal ICU, cardiology
or oncology services; severe intellectual disability; under
palliative care; non-English-reading/speaking parent/
guardian.

Consent: the parent/guardian consent forms provide
information on the DAISY Pilot Study (online supple-
mental material 1). An informational video is also avail-
able for parents to view. Prospective, written consent will
be sought from the research coordinator. The preferred
approach will be face-to-face information and consent
within PICU; however, as parents will be provided with
sufficient time to consider the study information, consent
will most likely occur in the ward environment. When
a patient is discharged from PICU overnight or on the
weekend, the research team may approach the parent/
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STUDY PERIOD
Time Point Enrolment Baseline® l—mlt)JIn Cﬂ;ﬂ,POSt s—m;lllglUPOSt G_m(;:lltél;l’“t
ENROLMENT:
Eligibility screen X
Informed consent X
Baseline ASQ-3 X
Randomisation X
INTERVENTIONS:
GP Shared Care N R
Active Control X X
ASSESSMENTS:
Demographics X
Clinical treatment X
ASQ-3 X* X X X
ASQ:SE-2 X X X X
Pain X X X X
Feeding X X X X
PedsQL X X X X
PedsQL Fatigue X X X X
PEDS X X X X
STS X X
PSI-4-SF: X X X X
K6 X X X X
PC-PTSD X X X X
CD-RISC-10 X X
PSOC X X
Health care utilisation” X X X X
GP feedback X
Parent feedback X
Adverse events monitoring Continuously

Figure 2 Schedule of enrolment, interventions and assessments. Assessments completed electronically while in ward
environment. PAssessments completed electronically in home environment. “Assessment completed pre-randomisation. *Active
control arm completes at all time points. ASQ-3, Ages and Stages Questionnaires, Third Edition; ASQ:SE-2, Ages and Stages
Questionnaires: Social-Emotional, Second Edition; CD-RISC-10, Connor-Davidson Resilience Scale; GP, general practitioner;
K6, Kessler Psychological Distress Scale; PC-PTSD, Primary Care Post-Traumatic Stress Disorder screen; PEDS, Pediatric
Emotional Distress Scale; PedsQL, Pediatric Quality of Life Inventory Core and Infant; PedsQL Fatigue, Multidimensional
Fatigue Scale-General Fatigue Subscale; PICU, paediatric intensive care unit; PSI-4-SF, Parenting Stress Index, Fourth Edition
Short Form; PSOC, Parenting Sense of Competency Scale; STS, Short Temperament Scale.

guardian while their child is an inpatient in the ward
area. In rare situations, a parent/guardian may not be
present at the hospital; therefore, remote consent from
parents/guardians will be sought using verbal consent
via phone or written consent via email, and only if the
research team has attempted to seek face-to-face contact
first. Parents/guardians may revoke their consent at any
point during the study without comment or penalty. In
the case of withdrawal of consent, we will continue to

use data collected prior to participant withdrawal unless
specifically requested by the participant not to include.

Randomisation

Children who meet the eligibility criteria and whose
parents consent to participate will be randomised 1:1
to either the shared care arm or the self-directed arm.
A variable block randomisation schedule has been elec-
tronically generated and preloaded into the online study
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database. Stratifying variables for randomisation are: age
(21-<12 months; 12—<24 months; 24-48 months) and
pre-morbid neurodevelopmental impairment (defined
as Ages and Stages Questionnaire score at baseline <2SD
below mean on one or more domains). Children and
parents are not blinded to the allocation.

Interventions

In developing the interventions, we employed the Knowl-

edge to Action process framework to guide the synthesis

and adaptation of evidence into a usable knowledge
tool and facilitated co-design of the interventions with
consumers.”

Collaborative shared care, supported by early, routine

outcome monitoring

The intervention consists of:

1. Parent information booklet on PICS-p: information regard-
ing what is PICS-p, how common it is, what to be aware
of, signs to look out for and what parents can do to sup-
port their child. Booklet created by the research team
and PICOLO network.”

2. Collaborative shared care: we define ‘collaborative shared
care’ as the partnering of care between the PICU team
and primary care provider (primarily a GP based in
the community).” Both the PICU team and the pri-
mary care provider maintain ongoing involvement and
support in patient care, share information, agree on
common processes proactively and involve the patient
throughout. Specifically, the PICU team will phone the
parent at 1, 3 and 6 months post-PICU to provide 1:1
support and anticipatory education around the care of
a child post-PICU.” In addition, the PICU team will
send an email link to the parents to complete a neu-
rodevelopmental screening assessment of their child
and an emotional well-being assessment of themselves
(e-PROMSs). GPs were involved in the intervention de-
velopment and the following steps are included in the
shared care process:

a. Family GP contact details documented in the PICU
clinical information system.

b. After child is discharged from PICU, the GP is sent
a study introduction letter, an annotated example
report, their patient’s baseline report, the PICS-p
booklet and the ‘Act Now for kids 2morrow’ book,
developed by the Queensland Child and Youth Clin-
ical Network.””

c. At each subsequent time point (1, 3 and 6 months),
the GP will be provided with the child’s latest report
(see 3 and 4 below).

d. At any time point, the GP may contact the PICU
team for support.

e. Based on the report results provided, the GP will
decide whether further investigations or referrals
are required.

3. e-PROMs: parents/guardians will receive invitations
for regular online screening at 1, 3 and 6months
post-PICU. The online screening module consists of
a battery of well-validated PICS-p outcome measures

and parents’ emotional well-being surveys that take ap-
proximately 20 min to complete (online supplemental
material 2). For ease, parents can complete the ques-
tionnaire on various devices, including smartphones,
and over multiple sessions.

4. Reporting of results: the study team will develop Python
scripts to automate the processes of generating a feed-
back report from the data collected in the purpose-
built database (online supplemental material 3). The
feedback report will be provided to GPs and parents
at each time point. Following each screening-PROM
assessment, a reminder text message or phone call will
be sent by the PICU follow-up team to the parent to at-
tend a follow-up appointment at the GP practice. The
feedback is intended to flag whether a patient needs
further follow-up, and to act as a stimulus to discuss
ongoing management, with potential referral to allied
healthcare services, such as psychology, occupation-
al therapy, physiotherapy or speech therapy.”® ™ Any
decision-making regarding ongoing management will
rest with GP.

Self-directed screening, education and activities
Current standard of care in both of the participating
sites is that no follow-up or support addressing the
PICS-p domains is provided for general PICU patients,
except in the identified excluded groups. Following
several discussions with consumers, clinicians and the
ethics committee, it was determined that was unethical to
provide the current standard of care in the control group.
Therefore, the provision of information, in the form of a
self-directed intervention, was chosen to characterise the
effect of the more intensive intervention in terms of rele-
vant patient clinical outcomes. The information-based,
self-directed intervention was developed in consultation
with consumers and clinicians to be a minimally accept-
able and effective intervention. Therefore, participants
allocated to the self-directed group will receive:

1. Parent information booklet on PICS-p, as above, in-
cluding suggestions for whom to contact if they are
concerned.”

2. Routine updates on appropriate developmental mile-
stones and activitiesviafreelyavailable mobile health ap-
plications: Centre for Disease Control Developmental
Milestone-Tracker app80 and Telethon Kids Institute
Bright Tomorrows app.®' Parents will be encouraged
to complete developmental checks, participate in child
play-based activities to develop essential child-life skills
and modules to support parent-life skills.

With an increased understanding of PICS-p and appro-
priate developmental milestones, parents are able to
follow up any concerns with GPs or other primary care
providers.

Study measures and outcomes

The primary outcome is the feasibility of the study
protocol; the key measure is the proportion of eligible
patients who consent to participate in the study. Feasibility
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will also be established using measures described by
Hertzog, Thabane et aland Lancaster et al.**** Secondary
outcomes include child and parentfocused outcomes
related to neurodevelopment and well-being. Details
regarding the primary and secondary outcomes are
provided in online supplemental material 2.%7%*

Implementation

Evaluation will be informed by the UK Medical Research
Council guidance on process evaluations of complex inter-
ventions and incorporate an examination of the three key
trial components: context, implementation and mecha-
nisms of impact. The CFIR will serve as the framework to
understand context by examining the factors influencing
the implementation of the intervention. Mixed methods
will be used to collect data for the implementation
outcomes listed in online supplemental material 2 and
the assumptions of the programme theory.”® Implemen-
tation outcomes will be evaluated using semistructured
interviews with parents and health professionals, survey
questionnaires, case report forms (CRFs), fidelity logs,
study documentation and resource use data as detailed in
online supplemental material 2. Selection and reporting
of implementation outcomes and strategies have been
guided by the taxonomy of Proctor et al.'” ' The mech-
anisms of impact will be evaluated using interview data.

Patient and public involvement

Families and children are at the centre of this study.
The study team has systematically developed and then
refined the interventions using co-design principles with
consumers, caregivers of children, GPs and ICU staff.
This feedback has directly informed the development
of interventions and will inform implementation strate-
gies tailored to the community context. On implementa-
tion of the interventions, we will seek further input from
parents through interviews to evaluate the implementa-
tion of the interventions. A parent representative is also
a member of the research team and will participate in all
aspects of the development, implementation, evaluation
and dissemination.

Adverse events

It is acknowledged that the post-PICU population will
experience several common signs and symptoms of crit-
ical illness or injury and the impact of PICU treatments.
Given that the nature of this study is to investigate the
long-term complications of critical illness and injury,
these will therefore be reported as outcomes and will not
be reported as serious adverse events. While we are not
aware of any specific adverse events related to the inter-
ventions, all adverse events deemed possibly related to
either intervention will be reported.

Sample size

The sample size ensures that the primary outcome
(proportion of eligible patients who consent to partici-
pate) can be estimated with a high level of confidence.
We will screen 233 children; assuming 80% are eligible

(ie, approximately 186 participants), we expect to recruit
80% of these eligible participants (ie, 149 participants),
enabling us to accurately report on the eligibility rate and
recruitment rate with a 95% CI that has a maximum half-
width of 6%. Recruitment is planned to be conducted
over 12 months. Recruitment figures will be monitored
monthly by the trial statistician (KG), and any shortfall
will be reported to the project steering committee. The
sites together admit approximately 2500 children per
year. With 40% of children >4 years, this would leave 1500
children, making recruitment in the 12-month period
feasible.

Study procedures and data management

Screening patients for eligibility will start at time of PICU
admission and continue during admission as eligibility
criteria may develop/change. A screening log will be main-
tained to document eligible and missed patients. All data will
be collected by a trained research coordinator and entered
into the REDCap database hosted by the Queensland Univer-
sity of Technology (electronic CRF) 107108 Participants will be
followed up to 6months after randomisation. Assessments at
1, 3 and 6months post-discharge will occur by phone unless
the patient is still in hospital. Parents/guardians will be
invited to complete a baseline assessment of their child’s pre-
morbid neurodevelopment status while still an inpatient in
the hospital via a research iPad.

We will prospectively record identifiable patient data,
including contact details, during the consent process. At
1, 3 and 6months post-PICU, the study team will review
the patient records for health status, including survival. If
deemed appropriate to contact, parents will be telephoned
to discuss sending the questionnaire. If ongoing consent is
provided, the parent email will be confirmed, and the ques-
tionnaire sent via REDCap. Parents will be provided with
three reminders prior to determining lost to follow-up status.
Parents/guardians will be invited to participate in neurode-
velopmental assessments via a secure, personal email link.
If this method of data collection is not suitable, parents
will be offered the choice to complete the assessments on
paper questionnaires or via phone call. To optimise cohort
retention, we will follow the protocols of Needham.?” Source
data will be entered directly onto preprinted CRFs where
practical, where this cannot occur in real time, data will be
retrospectively entered onto CRFs from hospital records,
observation charts and resuscitation flow sheets to complete
the required data set. Data will be prospectively entered into
a secure web-based database and hosted by the Queensland
University of Technology. All child and parent outcomes are
automatically generated within the online database following
parent completion of questionnaires. Hard copy data will be
securely stored by the investigating site in a locked cupboard
in a secured location. As required by the Queensland State
Archivist, all study information and documentation will be
securely stored for 15 years after the date of the child’s 18th
birthday. As this trial will recruit participants from 1month
of age, all records will be securely stored for a total of 33 years
before being securely destroyed.
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Evaluation
Implementation evaluation: feasibility and other quantitative
implementation outcome data will be reported descriptively,
for example, percentages, and compared against a priori
determined feasibility (online supplemental material 2).
Reflexive thematic analysis will be used to analyse the qual-
itative interview data inductively following six phases: (1)
familiarising oneself with the data, (2) generating codes,
(8) constructing themes, (4) reviewing potential themes,
(5) defining and naming themes, and (6) producing
the report.” The inductive analysis will be completed to
generate themes that reflect the data free from any frame-
work or theory. Deductive analysis will be completed by
mapping the findings against the CFIR domains to under-
stand barriers and facilitators of implementation.”® Unique
barriers and facilitators that do not fit within CFIR will also
be explored deductively. Rigour of the qualitative research
will be maintained using reflective journaling, presentation
of the findings thoroughly and transparently, the involve-
ment of experienced qualitative researchers who will oversee
the interviews and coding, and the use of multiple coders to
explore assumptions and interpretations of the data.
Lffectiveness evaluation: descriptive statistics will be used to
report baseline characteristics of the study cohort by group
allocation; statistical comparison will not be undertaken. It is
anticipated that there will be a degree of loss to follow-up; all
available data will be analysed. Child and parent outcomes
at 6months post-PICU discharge will be presented as counts
and percentages, median and IQR, or mean and SD, depen-
dent on the distribution of the variable. Differences between
groups at 6months will be analysed using generalised esti-
mating equations to allow for repeated time points and
missing data. Stratification variables used during randomisa-
tion (age group and pre-morbid neurodevelopment) will be
included in the model as fixed effects; OR along with 95% CI
will be presented. Unadjusted differences and associated Cls
will also be presented. The following preplanned subgroup
analyses will be performed: age at enrolment (>2—<12
months; 12—<24 months; 24-48 months), pre-morbid
neurodevelopmental status (ie, stratification variables) and
severity of organ dysfunction (highest Paediatric Logistic
Organ Dysfunction in first 24 hours of PICU admission: no
organ dysfunction (score=0), any organ dysfunction (score
>1))."? The trial statistician will remain blinded to the allo-
cation. Data will be analysed on an intention-to-treat basis,
with the child or parent as the unit of analysis. As the study is
not powered to detect statistical differences in effectiveness
outcomes, no p values will be presented.

ETHICS AND DISSEMINATION

Ethics and safety considerations

Ethics approval for the DAISY Pilot Study was obtained
from the Children’s Health Services Queensland (Human
Research Ethics Committee (HREC)/21/Queensland
Children's Hospital Queensland (QCHQ)/73086) and
Queensland University of Technology (110264). This pilot
study has also been registered with the Australian and New

Zealand Clinical Trials Registry (ACTRN12621000799853).
This study will be conducted in compliance with the current
version of the protocol. Any change to the protocol docu-
ment or informed consent form that affects the scientific
intent, study design, patient safety or may affect a partici-
pant’s willingness to continue participation in the study is
considered an amendment, and therefore will be written
and filed as an amendment to this protocol and/or informed
consent form. All such amendments will be submitted to the
HREC for approval prior to implementation. Participant
confidentiality will be strictly upheld by the participating
investigators, research staff, and the sponsoring institution
and their agents, and no information will be released to any
unauthorised third party without prior written approval of
the sponsoring institution.

Dissemination

Publication in high-impact peer-reviewed journals will be
sought, and presentation at national and international
conferences is anticipated. Contemporary dissemination
strategies will be used, including social media, podcast
presentations and Free Open Access Medical education
resources to generate discussion and disseminate the
outcomes of the study.

Significance

The results of this study will inform the development of
a larger definitive trial. Additionally, this study will start
to provide answers: best assessment strategies; child and
PICU treatment risk factors to assist in stratification of
care, trajectories of recovery to understand when early
intervention is best provided, clusters of post-PICU
behaviours using deep phenotyping, and individual and
community social determinants of health. This work
will also lead to the establishment of a national steering
committee to establish cutting-edge standards and guid-
ance for PICU follow-up. As the study is addressing a
significant knowledge gap, this will lead to publications
in high-impact journals, which will contribute to the
recognition of the PICU LTOs team and the foundation
in promoting ground-breaking research. Although this
pilot excludes non-English-speaking parents, language
bias will be addressed in subsequent iterations of the
study by providing standardised assessments in additional
languages and the presence of translators at consent, thus
representing more linguistically and culturally diverse
populations.

Positive results may have important diagnostic impli-
cations for the development of risk prediction and
screening models for the early identification of indi-
viduals at risk of neurodevelopmental decline and will
contribute to improved capacity and capability in systems
caring for these children. When expanded to a national
level, this will result in a single and cohesive follow-up
approach for patients and one of the largest international
PICU LTO databases with a unique wealth of clinical, and
child, information. This will enable researchers to gain
novel insights into treatments, risk factors and functional
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outcomes for this vulnerable cohort. The research is
expected to form the basis of a new, national approach to
the early follow-up of children following PICU, resulting
in the appropriate allocation of resources, improved
patient-centred outcomes and lower costs.
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