
Journal of Pediatric Nursing xxx (xxxx) xxx

YJPDN-02944; No of Pages 10

Contents lists available at ScienceDirect

Journal of Pediatric Nursing

j ourna l homepage: www.ped ia t r i cnurs ing.org
Care management trajectories of infants with life-limiting conditions
who died before 12 months of age; a retrospective patient health
record review
Rebecca Iten a,b,⁎, Moira O'Connor c, Lisa Cuddeford b, Fenella J. Gill a,b,d

a School of Nursing, Faculty Health Sciences, Curtin University, Perth 6102, WA, Australia
b Perth Children's Hospital, Child and Adolescent Health Service, 15 Hospital Avenue, Nedlands 6009, WA, Australia
c School of Population Health, Faculty Health Science, Curtin University, Perth 6102, WA, Australia
d Enable Institute, Curtin University, Perth 6102, WA, Australia
⁎ Corresponding author.
E-mail addresses: rebecca.iten@health.wa.gov.au (R. It

(M. O'Connor), Lisa.cuddeford@health.wa.gov.au (L. Cudd
(F.J. Gill).

https://doi.org/10.1016/j.pedn.2022.11.014
0882-5963/Crown Copyright © 2022 Published by Elsevie

Please cite this article as: R. Iten, M. O'Connor
before 12 months of a..., Journal of Pediatric
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 8 May 2022
Revised 11 October 2022
Accepted 11 November 2022
Available online xxxx
Purpose: To characterise the care management trajectories of infants with life-limiting conditions, who died be-
fore 12months, including clinical decision-making processes, identification of triggers that led to changes in care
management from cure-orientated to palliative care and specialist palliative care team involvement.
Design and methods: Retrospective patient health record review of infants with life-limiting conditions who died
before 12 months of age and received care at three hospitals in Western Australia. Two data analysis methods;
directed content analysis and process mapping.
Results:A total of 45 patient health records were reviewed. Processmapping led to typology of caremanagement
encompassing four trajectories; early de-escalation due to catastrophic event; treatment with curative intent
throughout; treatmentwith curative intent until a significant point; and early treatment limits. Standardised ad-
vance care planning processeswere used for just over 10% of infants. Therewas specialist palliative care team in-
volvement for 25% of infants.
Conclusion: Only a proportion of infants received early integration of palliative care principles and practices.
Infants and their families may benefit from earlier integration of palliative care, and standardised processes for
advance care planning that are done in parallel to treatment.
Practice implications: There is opportunity to further enhance the delivery of palliative care to infants with
life-limiting conditions and optimise the experience for families through education for health professionals,
implementation of advance care planning and standardisation through policies and clinical practice guidelines.

Crown Copyright © 2022 Published by Elsevier Inc. All rights reserved.
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Background

The highest number of childhood deaths are in infants aged <12
months of age, with three quarters of deaths occurring within the first
28 days of life (Australian Insitute of Health andWelfare, 2019). Further-
more, infants have the highest prevalence of life-limiting conditions (LLC)
in childhood (Fraser et al., 2014). The leading causes of infant deaths are
congenital malformations and perinatal conditions, including preterm
births, low birth weight, birth trauma, and viral infections acquired in
utero (Australian Insitute of Health and Welfare, 2019; National Centre
for Health Statistics, 2019; Office for National Statistics, 2019).
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The care of infants with LLC is complex and impacted by several fac-
tors, such as uncertain prognosis, the rarity of diseases, unclear disease
trajectories, difficulty in assessment of symptoms and needs, and lack
of continuity of care (Kukora et al., 2017; Marc-Aurele & English,
2017; Moro et al., 2006). In addition to the complexity of care, there
are increased numbers of infants living with life-limiting and life-
threatening conditions, secondary to medical and technological ad-
vancements in healthcare which have improved antenatal detection of
anomalies, obstetric care, and neonatal care (Moro et al., 2006). Several
retrospective studies have reported these infants were often managed
in intensive care environments, with a high proportion receiving inva-
sive interventions such as cardiopulmonary resuscitation (CPR) before
end-of-life (Bolognani et al., 2020; Fontana et al., 2013; Gibelli et al.,
2021). Deaths in the neonatal intensive care unit are commonly pre-
ceded by a decision to withdraw or withhold life-sustaining treatment
(Audigé et al., 2020; Fontana et al., 2013). The impact on families who
nagement trajectories of infants with life-limiting conditions who died
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have an infant with a LLC requiring intensive care is profound. Families
are facedwith uncertainty about prognosis, lengthy hospital stays, inva-
sive procedures, the prospect of sudden deterioration, ethical issues,
and the ever-present possibility of death (Mitchell et al., 2019; Quinn
& Gephart, 2016).

Palliative care for children is recognised as a total approach to care
which begins at diagnosis of a LLC and can be provided in parallel to
treatment, that aims to improve the quality of life of children experienc-
ing a LLC through assessment and treatment of physical symptoms, as
well as addressing psychosocial and spiritual needs for the family
(World Health Organisation, 1998). Several infant diagnosis categories
have been presented for palliative care consideration. In summary
these reflect the following; infants with prenatally diagnosed anomalies
or LLC; infants born preterm; and infants postnatally diagnosed with a
LLC (Catlin & Carter, 2002; Together for Short Lives, 2017). A rapid re-
view of the literature reported early integration of palliative care pro-
vided in parallel with treatment that is curative or aimed at
prolonging life can improve access to palliative care for these infants
in the categories described (Ekberg et al., 2021). This parallel approach
aligns with delivering family centred care, prioritises quality of life and
comfort and includes the provision of bereavement support (Kenner
et al., 2015; Palliative Care Australia, 2018).

Specialist perinatal and paediatric palliative care teams, comprise in-
terdisciplinary health professionals; physicians, nurses,midwives, allied
health and chaplaincy professionals working together who all have ad-
vanced training and/or clinical experience in paediatric palliative care
(Palliative Care Australia, 2018). They provide consultation and work
in partnership with primary healthcare teams to support the delivery
of palliative care, enhance the quality of life of the infant or child and
their family by assisting with communication between teams, facilitat-
ing advance care planning (ACP), providing psychosocial and emotional
support and coordination of family bereavement support (Palliative
Care Australia, 2018). Internationally, there are reports from several
countries of infrequent involvement of specialist palliative care for in-
fants with LLC, in particular infants born preterm ormanaged in neona-
tal intensive care settings (Bolognani et al., 2020; Harmoney et al., 2019;
Ramelet et al., 2020). The reasons for infrequent involvement of special-
ist palliative care remain unclear, although one study suggested it may
be attributed to uncertain prognosis and shorter periods in hospital
for infants managed in neonatal intensive care (Stutz et al., 2018).

An essential component of palliative care is supporting families with
decision making. Advance care planning is a process that involves dis-
cussions between interdisciplinary professionals and families, that pro-
vide the opportunity for healthcare teams to guide the family to
consider the possibility of acute deterioration, and how best to manage
these events that considers the family goals of care, and preferences for
end-of-life care (National Institute for Health and Care Excellence, 2016;
Palliative Care Australia, 2018; Sidgwick et al., 2019). Triggers for ACP
may include diagnosis of a LLC, when death is likely in the short or me-
dium future, significant deterioration during hospital admission, recur-
rent or unplanned hospital admissions or at parental request
(Australian Commission on Safety and Quality in Health Care, 2016).
Advance care planning can be commenced in parallel to treatment
aimed at cure or prolonging life (Sidgwick et al., 2019). Without these
discussions families may not be afforded the opportunity to prepare
for these events or consider their preferences and priorities (Horridge,
2015).

In practice, commencing ACP in parallel to treatment presents chal-
lenges for health professionals and barriers transitioning from cure-
orientated care to palliative care have been reported. These include
health professionals' reluctance to begin conversations with families
(Catlin & Carter, 2002;Jack et al., 2018; Mitchell & Dale, 2015), the un-
certainty of prognosis, moral and ethical dilemmas, disagreement
amongst medical teams (Mitchell & Dale, 2015), and fear of causing pa-
rental distress (Marc-Aurele & English, 2017). In addition lack of formal
training in ACP and associated communication skills, time constraints
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and competing clinical demands have been reported to contribute to
challenges of delivering ACP (Jack et al., 2018; Mitchell & Dale, 2015).
These factors may reduce the opportunity to integrate palliative care
principles and practices to optimise the care for infants and families
(Kukora et al., 2017; Marc-Aurele & English, 2017). Several studies
have reported infants and children who received specialist palliative
care, were more likely to die at home or outside of intensive care set-
tings, receive less invasive interventions before end-of-life, with docu-
mented ACP including preferences for end-of-life care, and increased
bereavement support (Audigé et al., 2020; Charlebois & Cyr, 2015;
Fraser et al., 2018; Stutz et al., 2018). A systematic review of the litera-
ture examined the benefits of specialist palliative care which included
bereaved parents' experiences were reported as improved quality of
life through the provision of psychosocial and emotional support, guid-
ance with decision making, improved symptom management and sup-
port for preferred place of care (Mitchell et al., 2017). Currie et al. (2016)
interviewed bereaved parents to identify their perspectives of end-of-
life care and palliative care consultation in the neonatal intensive care
unit, and they reported specialist palliative care provided an added
layer of support and advocacy.

The aim of this study was to explore and characterise the care man-
agement trajectories of infants with LLC, who die within their first year
of life, to map the recorded clinical decision-making processes, includ-
ing involvement of families, and identify possible triggers that led to
changes in care management from cure-orientated to comfort focused
and if or when specialist palliative care teams were involved.

Methods

Design

A retrospective health record review explored and characterised the
care management trajectories of infants with LLC who died within their
first year of life. The study design andmethodologieswere adapted from
Campling et al. (2018), who reported the complex care management
and decision making for adult patients who deteriorated and died dur-
ing an acute hospital admission. Approvals from Institutional
(RGS4033) and University (HRE2020–0676) Human Research Ethics
Committees were obtained. A waiver of consent was approved.
Reporting guidelines followed were; Reporting of studies Conducted
using Observational Routinely-collected health Data (RECORD) (Sup-
plementary File 1) (Benchimol et al., 2015) and the Standards for
Reporting Qualitative Research (Supplementary File 2) (O'Brien et al.,
2014).

Health professionals and consumers stakeholder group

A stakeholder group, comprised of health professionals and health
consumers, guided the study conduct, informed data collection, and
contributed to the interpretation and verification of findings. Health
professionals included three medical, three nursing, and onemidwifery
professional in the areas of neonatology, specialist paediatric and peri-
natal palliative care. Two health consumers were bereaved parents;
one with lived experience of specialist palliative care, and one whose
child died unexpectedly. Consumer involvement was integral to the
study at every stage andwas key in supporting the research ethics appli-
cation for waiver of consent for bereaved families.

Study setting

The study was conducted at three tertiary hospitals where specialist
carewas provided for neonates and infants inmetropolitan Perth,West-
ern Australia (WA). Annually, approximately 6500 neonates are born at
site one; thewomen's and newborns' hospital (Government ofWestern
Australia, 2021), approximately 3300 born at site two; a tertiary hospi-
tal for adults, neonates and children (Australian Institute of Health and
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Welfare, 2019), and over 700 neonates admitted for specialist neonatal
care to site three; the children's hospital (Australian Institute of Health
and Welfare, 2020). In WA, specialist palliative care services are avail-
able through a perinatal palliative care team and a paediatric palliative
care team. Perinatal palliative care caters for prenatally diagnosed
anomalies, pre-viable preterm births, and newborns with postnatally
diagnosed LLC. Paediatric palliative care may be requested to consult
on a case-by-case basis for infants who survive beyond the perinatal pe-
riod (28 days after birth) (Department of Health Western Australia,
2015). Palliative care and end-of-life care in paediatric and neonatal in-
tensive care units is primarily provided by paediatric intensive care and
neonatal intensive care healthcare teams.

Sampling strategy

Patients were identified from the hospitals' death databases follow-
ing registered service during a one-year period, 2018–2019, at the three
hospitals. Inclusion criteria: (a) infant alive for>24h, (b) infant died be-
fore 12 months of age. Exclusion criteria: (a) sudden infant death syn-
drome, (b) records or death data not available.

Data collection

A data collection tool was developed with input from clinicians and
further reviewed by the stakeholder group to enable extraction of items
to map timelines, trajectories of care, key events and interventions
(Supplementary File 3). Data were collected from birth through to
death and bereavement, these data included clinical and demographic
information, diagnosis category, documented specialist palliative care
team involvement, treatment and interventions, ACP, end-of-life care,
preferred place of care and family bereavement support. Data were
managed using REDCap electronic data capture tool (Harris et al.,
2019). One researcher was a paediatric nurse with qualifications and
experience in specialist paediatric palliative care, the second researcher
was a paediatric nurse academic, and the third researchmemberwas an
experienced palliative care researcher. Two researchers tested the data
collection tool for feasibility using a random sample of three patient
health records. No changes were made. One researcher extracted data
from the patient health records.

At the time of data collection, no standardised ACP forms or
proformaswere used inWA. Evidence of ACPwas assessed throughdoc-
umentation of medical management and family involvement. Family
preferences for end-of-life care were assessed through documented
spiritual, religious and cultural requirements which included customs
and beliefs, religious groups or practices, that may influence care pro-
vided (National Institute for Health and Care Excellence, 2016). Time-
lines were depicted simultaneously to the patient health record
review. Field notes captured limitations and data that did not fit within
the data collection tool.

Data analysis

Two methods of analysis were applied concurrently.

Directed content analysis

First, extracted data were tabulated and analysed through directed
content analysis (Assarroudi et al., 2018; Hsieh & Shannon, 2005). Key
concepts to guide analysis were drawn from international and national
palliative care standards (National Institute for Health and Care
Excellence, 2016; Palliative Care Australia, 2018), and included infant
palliative care categories, family centred care, specialist palliative care
involvement, ACP and end-of-life care. Patient health records were
read multiple times with data directly entered into REDCap using
checkboxes, drop-down lists, or transcribed verbatim. Tabulated data
and timelines were focused on events that led to infants receiving
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hospital care after birth; details of treatment and outcomes; events
that led to the infant's death; decision making between healthcare
teams and families and the care management before end-of-life. Data
from field notes were included in the analysis.

Process mapping

Process mapping (Trebble et al., 2010) was achieved through analy-
sis of thedepicted timelines and led to grouping patients into oneof four
care management trajectories, based on Campling et al. (2018)’s four
care management trajectories. Together the research team discussed
each patient's timeline and allocated a trajectory according to infants'
diagnosis category and clinical management. Diagrams were depicted
to represent the group experience of the care management trajectories
and the sequence of eventswith a focus onwhat occurred in each phase.

Health professionals and consumer stakeholder group

The health professionals and consumer stakeholder group verified
and contributed to the interpretation of the findings through review
and provision of feedback on tabulated data and a case example repre-
senting each trajectory. The following questions guided discussion
with:

a) The health professionals: Do the caremanagement trajectories accu-
rately represent infants you have been involved in the care of re-
cently; Could you consider how they do or if they don't; Do these
demonstrate potential triggers for decision making or referral to
specialist palliative care; Could these be applied to clinical practice;
Is there anything in the data that you were surprised by or any
other comments.

b) The health consumer: Do the care management journeys presented
reflect the lived experiences as a parent who has had a child with a
life-limiting condition; Can you relate to any of the categories or
themes presented from your own lived experience; What are your
thoughts or recommendations on the triggers for initiating palliative
care based on your experience; Do you have any thoughts on the
usefulness of using the triggers identified; Are there any pros or
cons.

Seven of the eight health professionals and one health consumer
provided feedback (in-person, email, and video meetings) detailed in
supplementary file 4. The health professionals feedback confirmed
that the patients in this study accurately reflected their encounters in
clinical practice. The health consumer provided feedback based on per-
sonal experience. There were, however, contrasting views about
categorising infants into the four trajectories and application to clinical
practice. Two elements robustly discussedwere ACP and delivery of pal-
liative care.

Feedback regarding ACP consisted of mixed views. For example, the
neonatal physicians identified practical challenges to ACP for themajor-
ity of infants in neonatal intensive care. They highlighted that infants'
conditions were acute, infants were being managed with curative in-
tent, and their own views were that parents did not want to discuss
ACP, especially if there was hope the infant may survive. In contrast,
the specialist palliative care team perspective was that ACP and parallel
planning supported families to prepare for the death of their infant and
documenting these plans can reduce the potential for repetition of
distressing conversations and provide a baseline for future conversa-
tions. Additionally, neonatal intensive care nurses explained that ACP
was inconsistently discussed with families by medical staff, introducing
palliative care to families was not spoken about often enough and
seemed to be dependent on the individual leading care. One nurse sug-
gested that a lack of a formal policy guiding ACP or referral to specialist
palliative care teams may contribute to inconsistent practices. The
health consumer advocated the benefits of ACP on the family
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experience and explained how a documentedACP can reduce repetition
of distressing conversationswhen there is frequent rotation of staff. ACP
also provides families the opportunity to plan for the possibility of the
infant's death, considering their preferences which can provide families
with a sense of control and understanding of what the futuremay bring.

Differing opinions were also expressed about the timing and refer-
rals to specialist palliative care teams. The neonatal physicians ex-
plained that for infants in intensive care environments, where lead
clinical teams provide all aspects of care including palliative care, spe-
cialist palliative care teams are only required for consultation of patients
who have complex care needs. From their perspective, the role of spe-
cialist palliative care teams is limited to delivering education for health
professionals in intensive care. In contrast, although the palliative care
specialist team agreed that specialist palliative caremay not be required
for all infants with LLC, their perspective was that infants with life-
limiting or life-threatening conditions can benefit from receiving care
that incorporates palliative care principles and practices early in the dis-
ease trajectory. Furthermore, early integration of palliative care princi-
ples or referral to specialist palliative care teams prompts a refocus of
priorities of care, consideration for what is important to the family
andwhere theywant to be cared for at end-of-life. The health consumer
identified a potential barrier to integrating palliative care early can be
family and health professionals' own misperceptions of palliative care;
being that palliative care is a sign of giving up or for when there is noth-
ing else left to do.

Results

Sample characteristics

There were 55 patients identified, of these 10 were excluded due to
incomplete data or records not available. A total of 45 patients were in-
cluded: 17 from site one, two from site two, and 26 from site three.
There were 15 females and 30 males, age range at time of death was
one-315 days. The length of hospital admission ranged from one-315
days. Patient diagnosis categories were prenatal anomaly diagnosis,
nine (20%), born preterm, 17 (38%), and postnatal diagnoses of a LLC,
19 (42%).

Specialist palliative care teams were involved for 11 (24%) patients.
For 37 (82%) patients ACP was documented in the patient health re-
cords, and for five (11%) ACP was documented in palliative care plans
used by specialist palliative care teams. Family preferences and priori-
ties for end-of-life care were documented for 27 (60%) patients, for 14
(31%) there was no documentation, and for three (7%) not applicable
due to sudden and unexpected death. Of the 45 infant deaths, 40
(89%) deaths were in hospital; 10 (22%) in a paediatric intensive care
unit, 28 (62%) in a neonatal intensive care unit, one (2%) in an inpatient
ward, and one (2%) in a regional hospital. Five (11%) infants died at
home. Bereavement follow up was inconsistently documented; 24
(53%) families had one or more events of documented bereavement
support, and for 21 (46%) there was no documented bereavement sup-
port in the patient health record. See Table 1 Key characteristics of the
patients within the trajectories.

Typology of care management

Four care management trajectories captured the events and clinical
management from birth to death.

Trajectory 1 Early de-escalation due to catastrophic event (n = 11)
Trajectory 1 was characterised by patients who experienced a cata-

strophic event (cardiac arrest, sepsis, brain injury) resulting in admis-
sion to paediatric or neonatal intensive care (See Fig. 1 Care
management trajectory type 1). The catastrophic event occurred on a
median of day two from birth, with five (45%) patients admitted to in-
tensive care on day one.
4

Initial escalation and treatment included interventions such as car-
diopulmonary resuscitation (CPR), intubation, ventilation, advanced
life support, and a variety of clinical investigations. The timepoint of rec-
ognition of irreversibility of the LLC varied from <24 h to 19 days. The
variation in time was attributed to when investigation results became
available and to clinical protocols for the acute management of
hypoxic-ischemic encephalopathy over the first few days of life. Factors
that triggered recognition of irreversibility were investigation results
(MRI, CT), patient dependency on mechanical ventilation, and progres-
sive worsening of clinical condition. These factors triggered healthcare
team discussions with parents and families to explain the prognosis
and likely outcomes for the patient which included the prospect of
severe disability and death.

A change in clinical management to palliative care was introduced
by the healthcare team for all patients and families. The time taken for
families to process information and to reach an agreement with the
healthcare team's recommendation for re-direction of care was up to
three days. Plans were documented in the patient health records for
de-escalation for all patients. Death followed de-escalation; 10 patients
died immediately following the withdrawal of ventilation. All deaths
were expected, occurring between day three-28. All but one patient
died in the intensive care unit; one patient had ventilation support
withdrawn in the garden of the hospital at the request of parents and
this was the only patient in trajectory type 1 who was referred to the
specialist palliative care team.

Trajectory 2 Treatment with curative intent throughout (n = 4)
Trajectory 2 was characterised by patients with a prenatally diag-

nosed LLC (hypoplastic left heart) and three born at the threshold of vi-
ability (23 + 2, 24- and 25-weeks gestation), with treatment focus on
curative intent throughout (See Fig. 2 Care management trajectory
type 2). All patients were admitted to intensive care from day one.
The patients in this group were the youngest to die, with median age
at death nine days and received the most invasive treatments and
interventions before end-of-life.

A key feature in this trajectory was the sudden and unexpected de-
terioration (apnoeas, bradycardia, low cardiac output related to sepsis)
resulting in acute escalation of care including CPR for all patients, who
all subsequently died. De-escalation did not occur and following the
sudden deterioration, death occurred within minutes to hours. For one
patient, there was documentation by the medical team that they were
clear with parents the patient would not survive and discussed redirec-
tion of care to palliative care. Despite this discussion, the parentswished
to continue curative treatment, and the patient subsequently deterio-
rated, and CPR was attempted, albeit unsuccessfully. For one patient,
there was a “not for resuscitation plan” (not for CPR or adrenaline) doc-
umented, however, when the patient suddenly deteriorated CPR was
attempted. There was no documented rationale to explain the decision
to resuscitate the patient. One patient with the hypoplastic left heart
condition was being prepared for discharge home when they suddenly
deteriorated and suffered a cardiac arrest. All patients died in an inten-
sive care setting on days two-25. There were nil referrals to specialist
palliative care team for this group.

Trajectory 3 Treatment with curative intent until a significant point
(n = 21)

Trajectory 3 was the largest group, characterised by patients with
postnatally and prenatally diagnosed LLC (congenital heart disease, car-
diomyopathy, and metabolic conditions) and infants born preterm (14
were < 28 weeks, one <32 weeks, and one <34 weeks). Treatment
aims were curative intent until a significant point that triggered
de-escalation. (See Fig. 3 Care management trajectory type 3). All the
patients were admitted to intensive care from day one.

A feature for this group was a long stay in hospital; a median of 11
days, range two-315 days (two patients were hospitalised for >200
days). All patients had multiple health comorbidities, increasing their



Table 1
Key characteristics of the patients within the trajectories.

Trajectory 1 patients (n = 11) Trajectory 2 patients (n = 4)

Gestational age† Early preterm
Preterm
Term

1
1
9

Gestational age† Very preterm
Early preterm
Term

1
2
1

Age at death (median, IQR) 14 (IQR 7–23) days Age at death (median, IQR) 9 (IQR 5–17) days,
Diagnosis Hypoxic ischemic encephalopathy

Cardiac arrest
Sepsis
Subgaleal haemorrhage

5
1
3
1

Diagnosis Prematurity
Hypoplastic left heart

3
1

Comorbidities‡ Seizures
Organ failure
Raised intracranial pressure
Sepsis
Intracranial haemorrhage
Hypovolemic shock
Pulmonary hypertension
Hypoglycemia

4
2
1
1
1
1
1
1

Comorbidities‡ Hyaline membrane disease
Pulmonary atresia
Pulmonary hypertension
Hypotension
Sepsis
Multi organ failure
Patent ductus arteriosus
Metabolic acidosis
Intravascular coagulation

3
1
1
1
1
1
3
1
1

Length of admission
(median, IQR)

7 (5–9) days Length of admission
(median, IQR)

9 (5–17) days

Triggers for recognition of irreversibility / un-survivable event Investigations (MRI)
Severe neurological impairment
Dependency on ventilator

10
11
10

Reason for no de-escalation Acute care
Palliation not discussed
Parental request

3
2
2

Key interventions Intubation / re-intubation
Advanced life support
CPR§

Withdrawal of ventilation

1
1
1
10

Key interventions CPR§

Intubation / re-intubation
Adrenaline

3
3
2

EOLC¶ preferences & priorities For baptism or blessing
Memory making; photos, bath, cuddles
Withdrawal of ventilation outside
For siblings to visit in NICU
Comfort
To hold baby before EOL
For family to be present
No documentation

3
3
1
1
4
1
1
2

EOLC¶ preferences & priorities Not applicableβ

No documentation
2
2

Bereavement follow up 1π

>1
Nil

1
4
4

Bereavement follow up 1π

>1
Nil

0
1
3

Trajectory 3 patients (n = 21) Trajectory 4 patients (n = 9)

Gestational age† Extreme preterm
Very preterm
Early preterm
Term

14
1
1
5

Gestational age† Term 9

Age at death (median, IQR) 25 (3.5–49.5) days Age at death (median, IQR) 14 (5.5–142.5) days
Diagnosis Extreme prematurity

Pulmonary hypertension
Cardiomyopathy
Ornithine transcarbamylase deficiency
Severe pulmonary hypertension
Congenital heart disease

14
1
1
1
1
3

Diagnosis Trisomy 18
Nonketotic hyperglycinemia
Severe methylene
tetrahydrofolate reductase
deficiency (MTHFR)
Common truncus arteriosus
Congenital fibre type
disproportion
D-bifunctional protein deficiency
Hypoplastic left heart
Myotubular myopathy
Critical aortic & mitral stenosis

1
1
1
1
1
1
1
1
1

Comorbidities‡ Necrotising enterocolitis
Multiorgan failure
Mitral valve dysplasia
Ventricular septal defect
Chronic lung disease
Oropharyngeal dysplasia
Metabolic encephalopathy
Hyperammonaemia
Pulmonary hypertension
Metabolic bone disease
Hypothyroidism
Growth failure
Bronchiolitis
Sepsis
Lung hypoplasia
Heterotaxia
Asplenia
Intracranial haemorrhage

3
4
1
1
3
1
1
1
10
1
1
1
1
4
2
1
1
2

Comorbidities‡ Global delay
Microcephaly
Failure to thrive
Hypotonia
Seizures
Obstructed breathing

1
1
1
1
1
1

(continued on next page)
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Table 1 (continued)

Trajectory 3 patients (n = 21) Trajectory 4 patients (n = 9)

Systemic hypertension
Hyaline membrane disease
Patent ductus arteriosus
Pulmonary haemorrhage
Apnoeas
Gastrointestinal perforation
Pulmonary stenosis
Bronchopulmonary dysplasia
IUGR

1
8
1
2
1
1
1
1
1

Length of admission
(median, IQR)

11 (2–35) days Length of admission
(median, IQR)

3.5 (2−10) days

Significant point triggering
de-escalation∞

Nil improvement
Deterioration despite max treatment
Clinical investigations
Dependency on ventilator
Multi organ failure
Sepsis
Metabolic acidosis
Cardiorespiratory arrest
Poor cardiac function
Neurological impairment likely
Futility of treatment
Recognition we are at the end point

4
18
2
11
4
4
1
2
1
3
1
3

Trigger for early treatment
limits∞

Prenatal diagnosis
Postnatal diagnosis
No curative treatment options
Severe disability with poor quality
of life

5
4
8
1

Key interventions Withdrawal of ventilation
Intubation / re-intubation
Advanced life support
CPR§

Admission to ICU

19
1
2
2
1

Key interventions Withdrawal of ventilation 2

EOLC preferences & priorities Comfort
Hold baby before EOL
Give baby a bath
Spend time together as family
Strong Islamic faith
Support for sibling
Parents requested twins to be together
No documentation

4
5
2
1
1
1
1
10

EOLC preferences & priorities Spend quality time together
Focus on comfort
To go home
Being together as family
Take baby to beach; put feet in
water
Breast feed baby

1
4
5
2
1
1

Bereavement follow up contact 1±

>1
Nil

5
6
10

Bereavement follow up 1±

>1
Nil

0
5
4

† Gestational age: Preterm birth is defined as birth before 37 completed weeks of pregnancy; early preterm birth (<34weeks); very preterm (28 to 32weeks); extreme preterm (<28
weeks) (Commonwealth of Australia, 2019; World Health Organisation, 2012)

‡ Some infants had multiple comorbidities
§ Cardiopulmonary resuscitation
¶ End-of-life care
β Preferences and priorities were not applicable due to sudden and unexpected death
π Bereavement follow up occurred at least once - within the 1st week following death
∞ Some patients had more than one trigger
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risk of health complications, involving multiple treating healthcare
teams. Interventions and treatments included intubation and ventila-
tion, medications, advanced life support, surgical procedures, and mul-
tiple investigations.

Triggers for de-escalation were when patients showed no signs of
improvement or continued to deteriorate despite the maximal level of
treatment. These included worsening cardiac function, decreasing oxy-
genation, dependency on mechanical ventilation, metabolic acidosis,
sepsis, multi-organ failure and, results from investigations (MRI) con-
firming the extent of brain injury. These triggers prompted healthcare
team discussions with parents for re-direction of care to end-of-life
care. Plans were documented in the patient health records for de-
escalation for all patients. De-escalation measures included weaning
andwithdrawal of ventilation, implementing plans for no resuscitation,
and medications to manage symptoms such as pain. The median time
between the significant point, which triggered de-escalation, and pa-
tient death was one day andwas preceded bywithdrawal of ventilation
for 19 (90%) patients. All patients died in an intensive care setting on
days two-315. Two patients were referred to specialist palliative care
team.
6

Trajectory 4 Early treatment limits set (n = 9)
Trajectory 4 was characterised by patients with postnatally and pre-

natally diagnosed LLC (cardiac, genetic, andmetabolic conditions), with
early treatment limits set (See Fig. 4 Care management trajectory type
4). Three patients were admitted to intensive care on day one, three pa-
tients remained on the maternity ward before discharge home, two
were admitted to a paediatric ward on day one, and one patient was
admitted to hospital at age 14 weeks.

The triggers for early treatment limits were confirmed diagnosis of
LLC, lack of curative treatment options, the prospect of severe disability,
and anticipated poor quality of life. The median time for implementing
early treatment limits was one day from recognition of prognosis. All
patients had treatment limits implemented, some of which included
not for intubation and ventilation, not for CPR, not for invasive or unnec-
essary investigations and not for admission to intensive care. The me-
dian time from implementing treatment limits and death was 13 days,
with 192 days for one patient.

Eight (88%) patients were referred to specialist palliative care teams.
Of these, five patients had a confirmed antenatal diagnosis and were
referred antenatally to the specialist palliative care team for ACP and



Fig. 1. Care management trajectory type 1.
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end-of-life care planning before birth. Plans for once the infant were
born included bag and mask ventilatory support, not for admission to
intensive care, to offer comfort feeds, patient to remain with mother,
medications for comfort, and cuddles with parents. Four patients were
diagnosed postnatally and received short periods of acute care and in-
vestigations before a confirmed diagnosis. Of the four patients diag-
nosed antenatally, three were referred to the specialist palliative care
team. Reasons for specialist palliative care referral included palliative
care assessment, symptommanagement, ACP, end-of-life care planning,
social support, community care planning and bereavement support.

Seven of nine patients had ACP documents that had been used by
specialist palliative care teams to document the clinical management
for deterioration, family preferences and priorities for end-of-life care,
and their cultural, spiritual, and religious wishes. The main primary
goals of care were to prioritise comfort and quality of life, management
of symptoms, and care to be provided in ward areas or at home. Despite
the initiation of treatment limits, patients continued to receive supportive
care, which included physiotherapy and or occupational therapy inter-
ventions, enteral feeding, seizure medications, antibiotics, and oxygen
therapy. Overall, this group received fewer invasive interventions and
treatments. A key feature was that five (55%) patients were discharged
home for end-of-life care or transferred to hospitals close to home, with
the support of specialist palliative care teams and community services.

Discussion

This study illustrated the four care management trajectories for 45
infants with LLC who died. Congenital and perinatal conditions (pre-
term births, birth trauma)were themost prevalent conditions resulting
Fig. 2. Care managemen

7

in infant deaths, reflecting national and international reports of the
leading causes of infant deaths (Australian Insitute of Health and Wel-
fare, 2019; National Centre for Health Statistics, 2019; Office for
National Statistics, 2019). The key findings were the overriding empha-
sis on curative intent rather than planning for palliative care in parallel
to treatment, identification of triggers and processes for ACP,missed op-
portunities for integration of palliative care, infrequent involvement of
specialist palliative care teams and little documented bereavement
support.

The unclear course of diseases, sudden deterioration, significant
health comorbidities, and challenges in clinical management featured
across all the trajectories. This complex care picture for infants with
LLC has been reported by others (Kukora et al., 2017;Marc-Aurele & En-
glish, 2017; Mitchell et al., 2019; Moro et al., 2006). Adding to the com-
plex care picture,we also found that different individuals led the infants'
care each week in intensive care environments. Mitchell et al. (2019)
advocated the importance of continuity of care, and trusted relation-
ships between families and health professionals to support families
through decision making.

Despite the ever-present potential for sudden clinical deterioration,
many infant deaths in trajectories two and threewere not anticipated or
planned for until the infantswere close to end-of-life. In addition, family
preferences for end-of-life care were not consistently documented for
the infants in trajectories two and three. The majority of deaths oc-
curred in intensive care environments preceded by a decision for with-
drawal of ventilation. This reflects previous studies where high
incidences of infants and children who died in intensive care had pre-
existing LLC and deaths commonly occurred after withdrawal of venti-
lation (Bolognani et al., 2020; Fraser et al., 2018; Mitchell et al., 2014).
t trajectory type 2.



Fig. 3. Care management trajectory type 3.
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Furthermore,we noted infantswhodied in intensive care environments
experienced invasive interventions before end-of-life, such as CPR or in-
tubation, in contrast to those who died in wards or at home, this was
also supported by other studies (Bolognani et al., 2020; Fontana et al.,
2013; Gibelli et al., 2021).

Given the rapidly changing conditions of the infants, commencing
ACP discussions in parallel to treatment may be beneficial, and shift
the focus towards maximising comfort and quality of life. Stark et al.
(2008) reported ACP commonly occurs in the last stages of illness and
often when the patient is close to death. Previous research exploring
families experiences supports the benefits of ACP in parallel to treat-
ment for families providing opportunity to plan ahead of time, andman-
agement of care that prioritises their preferences (Kamrath et al., 2019;
Mitchell et al., 2019). Triggers for ACP included confirmed diagnosis of
LLC, lack of curative treatment options available, and recognition of irre-
versibility or deterioration in condition despite maximal treatment. Al-
though these triggers were evident in the small group of infants in
trajectory two, de-escalation andACPwere not documented, and the in-
fants died during resuscitation following a sudden deterioration. For
trajectories one, three and four, these triggers prompted discussions
with families for de-escalation or early treatment limits. Whilst de-
escalation occurred in trajectories one and three, these triggers may
have highlighted possible missed opportunities for earlier commence-
ment of ACP.

Advance care planning and end-of-life care planning that incorpo-
rate the family goals of care, spiritual, religious or cultural values has
been recommended (Gilmour et al., 2017; Horridge, 2015), yet these
were not consistently documented nor followed a standardised process.
In contrast, ACP documents utilised by specialist palliative care teams
Fig. 4. Care managemen
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support health professionals to facilitate discussions, which included
family preferences for end-of-life, family goals of care and preferred
place of death.

Low referrals to specialist palliative care teams for infantswith LLC in
neonatal and paediatric intensive care units were consistent with
others' reports, in particular for preterm infants (Bolognani et al.,
2020; Gilmour et al., 2017; Harmoney et al., 2019; Ramelet et al.,
2020). Difficulty predicting prognosis, short periods in hospital and cu-
rative focus of care were attributed to reasons for low referrals, as re-
ported by Stutz et al. (2018). In contrast, infants in trajectory four
with confirmed LLC and known disease trajectories were referred to
specialist palliative care teams, with these infants more likely to be
managed at home or in paediatric hospital wards and receive less inva-
sive treatment before end-of-life. These findings are similar to those re-
ported by Bolognani et al. (2020) and were attributed to increased
awareness of palliative care and earlier referrals. Specialist palliative
care teamsworked in partnership with the lead clinical team. They sup-
ported the commencement of ACP, parallel planning, accommodation of
parents' end-of-life preferences, preferred place of care, and support for
managing the dying infant at home. These practices reflect palliative
care standards and early integration pathways for infants and children
with LLC which include family centred care, ACP, family goals of care
and bereavement support (National Institute for Health and Care
Excellence, 2016; Together for Short Lives, 2017; Western Australian
Department of Health, 2021). Several descriptive studies exploring ex-
periences of parents of infants with LLC who died supported the impor-
tance of early integration of palliative care, and involvement of families
in decision making and end-of-life care planning (Kamrath et al., 2019;
Mitchell et al., 2019; Tan et al., 2012).
t trajectory type 4.
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Bereavement support and coordination for the families of infants
after their death was not consistently reported. We found that many
families appeared to not to have received follow up bereavement sup-
port from the hospital after the first week following the death of their
child, and several had no documented follow up. Bereavement support
is recommended to comprise support for thewhole family, that includes
a plan identifying a key person or team who will provide follow up, an
opportunity to meet with the healthcare team to address matters re-
lated to their infant's care and death, and identifying community sup-
port services (Currie et al., 2016; Kenner et al., 2015; Western
Australian Department of Health, 2021). Tan et al. (2012) explored the
experience of parents whose infants died in acute care settings, high-
lighting the importance of anticipatory bereavement care to support
parents with the death of their child.

From the findings of this study and what is reported in the literature
we advocate for health professionals to provide care to infants with LLC
that encompasses palliative care principles and practices in parallel to
treatment that is aimed at cure or prolonging life. Specialist palliative
care teams could be considered for specific cases or to support the fam-
ily if they wish to be at home.

Practice implications

There is potential to further enhance health professionals' clinical
practice in delivering care to infants with LLC that encompasses pallia-
tive care in parallel to treatment, and to optimise the support and expe-
rience for families. This can be achieved in several ways. At the
individual staff member level, the provision for ongoing education can
help develop effective communication skills and build confidence in
adopting palliative care principles and practices in partnership with
specialist palliative care teams. At the organisational level, the imple-
mentation of a standardised framework for documenting and facilitat-
ing ACP conversations can promote parallel planning and an
understanding of the families' goals of care. Bereavement support for
families should include the provision of a coordinated and a
standardised approach for families following the death of an infant. At
a systemic level, a focus on policies and guidelines can promote adop-
tion of palliative care principles and practices including bereavement
support.

Limitations

Limitations included the retrospective nature of this study and reli-
ance on documentation by health professionals, including the involve-
ment of families in decision making and end-of-life care planning.
Gaps in documented bereavement supportwere identified; it is possible
support and interventionswere not documented or theymayhave been
recorded elsewhere (e.g., in themother'smedical record or allied health
records). Infants included in this study were a heterogenous group,
which may limit the generalisation of the findings to other settings. A
further limitation, given therewere 10 infantswhodied in paediatric in-
tensive care, is there was no paediatric intensive care health profes-
sional or health consumer perspective on the stakeholder group. We
also did not examine differences in care provided between neonatal or
paediatric intensive care health professionals. This study did not include
the perspective of families which would contribute significantly to fur-
ther understanding the journeys of infants and experience of their fam-
ilies. Finally, this study did not review the care management of infants
with LLC who did not die.

Conclusion

This review highlighted the complex management of infants with
LLC, whodied in thefirst year of life. The infants comprised of a heterog-
enous group, characterised into one of four care management trajecto-
ries. Dual competing goals of care for infants with LLC who are
9

susceptible to sudden deterioration were identified. Recognising trig-
gers for de-escalation are integral to providing best practice palliative
care. For infants who receive care in intensive care environments,
there is potential to optimise the experience of the family through
early integration of palliative care principles and practices in parallel
to receiving curative or life-prolonging treatment. In addition, ACP can
facilitate the goals of the family and formal coordination of bereavement
support. There is opportunity to enhance the care and experience of
families by adopting a structured approach to providing best practice
palliative care through consultation, support, education, policies, and
guidelines.
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