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Abstract

care unit (PICU).

Purpose To describe the modes of death (MOD), the elements related to the decision to forgo life-sustaining treat-
ments (LST) as well as the medical and parental environment surrounding time of death in our pediatric intensive

Methods This is a retrospective, single-center study from a Swiss PICU. All patients between 30 days and 18 years
of age who died in our PICU from 2006 to 2019 were eligible for inclusion. Data were collected from patients’record
and from a standardized death form containing information on circumstances surrounding end-of-life. Patients'and
families’ characteristics as well as trends over time of MOD were evaluated.

Results Of 6930 PICU admissions during the whole study period, 121 (1.7%) died in our PICU. Mortality significantly
decreased from 2.9% in 2006 to 1% in 2019 (p=0.003). More than half of patients died after a decision to transition

to comfort care (68.56%). Withdrawal and limitation of LST were the prevalent MOD (56%) with a significant increase
in withdrawal over time. Primary diagnosis, limitation (vs. withdrawal) of LST, type of admission and families'religious
background are associated with longer latencies between admission to decision to comfort care and from decision to
death. At least one parent was present in 94% of cases when LST were limited or withdrawn.

Conclusions Most of the deaths follow LST limitation or withdrawal with increasing rates of withdrawal over time.
We also showed that time latencies between admission and decision and from decision to death varies depending on
MOD, patients’characteristics and families religious background.

Keywords Intensive care unit, Death, End-of-life care, Pediatric

Introduction

In developed countries, most of inpatients deaths occur
in intensive care [1]. When restorative care fails, the
transition from cure to comfort is frequently made in
pediatric intensive care units (PICU) [2]. Nonethe-
less the availability of advanced resuscitation measures
and sophisticated life sustaining treatments may render
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end-of-life (EOL) decisions difficult [3]. Actually, discon-
tinuation of life-sustaining treatments (LST) has become
the most frequent mode of death in PICU [4-6]. The atti-
tude towards the limitation of LST varies according to
geographical and cultural factors [7-9]. End-of-life care
for children and neonates with complex chronic condi-
tions in Switzerland have been recently studied [10, 11].
However updated information on how children die in
PICUs is lacking in our country. Moreover some details
such as family’s presence at the bedside, parents ‘attitude
towards limitation of LST as well as the type of limita-
tion/withdrawal LST warrant additional exploration [12].
We encourage the continuous presence of parents in
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PICU and clinical decisions are shared with professionals
according to a family-centered model of care [13].

The aim of this study is to describe the modes of death
(MOD) and their variability overtime as well as the ele-
ments related to the decision to forgo LST. This is a
descriptive study based on a standardized death form
completed by the most senior attending physician after
every consecutive death in our PICU. This information
might add some details of value on how to improve the
care of patients during the transition to EOL and through
the dying process in PICU patients.

Materials and methods

Study design and population

This is a retrospective single-center observational
study, where patients were recruited from the PICU of
the Geneva Children’s Hospital from January 2006 to
December 2019. This is a 12-bed, multidisciplinary PICU
in a teaching tertiary referral children’s hospital. As neo-
nates represented the study population of a distinct study
carried out by our group, only patients between 30 days
(corrected age) and 18 years of age who died in our PICU
were eligible for inclusion. The local Institutional Review
Board (Commission cantonale déthique de la recherche
2019-02,328) approved the study and waved the need for
informed consent.

Data collection

Researchers collected the following data from electronic
patients’ records: age, gender, length-of-stay (LOS),
underlying chronic illness, technology dependence prior
to PICU admission (defined as children needing medi-
cal devices at home such as home ventilation, tracheos-
tomy, enteral or parenteral feeding or renal replacement
therapy) [14], source and type (elective vs urgent) of
admission, primary diagnosis, Pediatric Index of Mor-
tality 2 (PIM2) score, shift during which the patient died
(day 7:30-17:00; night 17:00-7:30) and religious affilia-
tion [15]. In order to avoid variations in trends due to the
small sample size, the study period has been divided in
two blocks (from 2006 to 2012 and 2013 to 2019).

Standardized death form

The form contains data on circumstances surrounding
EOL such as MOD, time from PICU admission to deci-
sion and from decision to death, parental presence, chap-
lain presence, whether the child was held into parents’
arms at time of death, type of LST that have been limited/
withdrawn, presence of conflict between the PICU team
and the family at the time of death, need for hospital eth-
ics representatives involvement, whether an autopsy was
proposed and accepted and type and dose of sedative and
analgesic drugs at time of death. Every patient is classified
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at time of death by the attending physician according to
the following mutually exclusive MOD: death despite
maximal resuscitation (RES); brain death (BD); limitation
(but not withdrawal) of LST (L/LST), withdrawal of LST
(W/LST) [5].

Statistical analysis

Categorical and continuous variables are expressed as
frequencies and percentages and as median and inter-
quartile range (25th—75th percentiles) respectively. Dif-
ferences between groups were assessed by chi-square, ¢
test/Wilcoxon test or Mann—Whitney/Kruskal-Wallis
as appropriate. All statistical tests were two-sided and
a value of p<0.05 was deemed significant. All analyses
were performed using R statistical software version 3.6.0
(The R Foundation for Statistical Computing).

Results

Patients ‘characteristics and modes of death

There were 6930 PICU admissions during the whole
study period, 121 (1.7%) of whom died in the PICU. Mor-
tality significantly decreased from 2.9% in 2006 to 1% in
2019 (p for trend =0.003). Sociodemographic and clinical
characteristics of patients who died are shown in Table 1.
Cardiovascular diseases were the most common underly-
ing chronic conditions (22, 19%), followed by neurologic-
neuromuscular (13, 11%) and onco-hematologic diseases
(9, 7%). Underlying chronic conditions were more preva-
lent in RES and in L/LST patients (79% and 75% respec-
tively) compared to BD and W/LST patients (52% and
50% respectively). Cardiovascular diseases were the most
common underlying chronic condition in RES patients
(9 of 28, 32%), while neurologic-neuromuscular, renal,
and respiratory diseases were the most prevalent chronic
conditions in the L/LST group (8 of 20, 40%). Median
PIM2 risk of death was 28% among decedents with no
significant changes throughout the study period (p for
trend=0.12). Median PIM2 score of patients admitted in
our PICU remained also stable between 4 and 5% during
the whole study period. More than half of patients died
after a decision to transition to comfort care (68.6%). All
characteristics of patients stratified by mode of death are
summarized in Table 2.

We divided the study period in two blocks (from 2006
to 2012 and 2013 to 2019). We found no significant dif-
ferences between the two groups in term of age, primary
diagnosis, presence of underlying chronic diseases and
technology dependence. Throughout the study period,
more parents decided to withdraw LST (from 30% until
2012 to 46% after 2012, p=0.06). There was a trend
toward less BD (from 24% until 2012 to 12% after 2012,
p=0.09) while L/LST (from 16% until 2012 and 22% after
2012, p=0.40) and RES (from 31% until 2012 to 21% after
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Table 1 Characteristics of patients who died during hospitalization
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Variable Deaths (n=121)
Age (years) 4(1-10)
Female (n, %) 53(43.8)
Length-of-stay (days) 3(1-16)
Underlying chronic disease (n, %) 74 (61)
Technology dependence prior to ICU admission (n, %) 22 (18)
Unplanned admission (n, %) 101 (84)
PIM2 score (%) 28 (4-86)
Source of admission (n, %)
Operating room 22 (18)
Emergency department 48 (39)
Pediatric ward 30 (25)
Inter-hospital transfert 21(17)
Primary diagnosis
Cardiac medical 16 (13)
Cardiac surgical 10 (8)
Neurological 10 (8)
Other 18 (15)
Pre-ICU arrest (cardiac/respiratory) 30 (25)
Respiratory 22(18)
Sepsis 7 (6)
Trauma 8(7)
Religious affiliation (n, %)
Protestant 54)
Catholic 36 (29)
Muslim 29 (28)
Other 10 (5)
No preference 24 (20)
Not documented 17 (14)
Night shift (vs. morning shift) 51(42)

Continuous variables are presented as median (25th-75th percentile)

2012, p=0.21) remained fairly stable. These trends are
illustrated in Fig. 1. Underlying chronic diseases were
more frequent in patients with L/LST (15, 75%) and RES
(22, 79%) compared to BD (13, 52%) and W/LST (24,
50%).

Interval between admission to decision to comfort care
and from decision to death

Time from admission to decision to proceed to comfort
care was 4.1 (range 1.6-14.9) days for the whole cohort.
A planned PICU admission (30 days vs. 15 days for
urgent admissions, p=0.004) and type of primary diag-
nosis (38 days for respiratory disease vs. 6 days for pre-
PICU cardiorespiratory arrest, p=0.027) were associated
with longer duration between admission and comfort
care decision. There was a trend towards a longer inter-
val between admission and decision to comfort care for
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families with a religious background (40, 14, and 6 days
for Muslim, Catholic, and families without religious pref-
erence respectively, p=0.08).

Median duration from decision to comfort care to
death was 1 (range 0-8) day. In particular this time
interval was 4 h in case of W/LST and 6 days for L/LST.
Table 3 shows time interval difference according to limi-
tation and withdrawal of LST. Families with a religious
background experienced a significantly longer time
latency between decision and death (24, 12, and 6 days
for Muslim, Catholic, and families without religious pref-
erence respectively, p=0.009).

Circumstances of death during L/LST and W/LST

No conflict between the PICU team and the family
regarding the decision to limit or withdraw LST was
recorded at time of death. In 26% (18 of 68) of cases, the
parents made the decision to L/LST or W/LST to which
the PICU team agreed, considering the decision to be in
the patient’s best interest. In the remaining 50 (74%) of
cases, a consensual decision was reached after guidance
was provided by the PICU team. For L/LST patients, the
most frequent type of LST limitation was non-initiation
of cardiopulmonary resuscitation (CPR) (13, 74%), fol-
lowed by non-initiation of vasoactive drugs (11, 65%) and
non-initiation of mechanical ventilation (MV) (7, 35%).
The most frequent type of W/LST was the withdrawal
of MV (37, 77%) followed by the withdrawal of vasoac-
tive drugs (20, 42%). In 82% (56 of 68) of the patients for
which information on sedation and analgesia around the
time of death was available, the most frequently used
were opioids in 82% (56 of 68) of patients as a continuous
infusion. Among opioids, morphine was the molecule of
choice in 59% (40 of 68) of cases. Benzodiazepines (mida-
zolam) were used as a continuous infusion in 45% (31
of 68). Neuromuscular blockade drugs were never used
at time of death. At least one parent was present in 94%
(64 of 68) of cases when LST were limited or withdrawn,
with no difference between L/LST and W/LST. Chap-
lains were present in 32% (22 of 68) of cases. Thirty-five
percent (24 of 68) of patients in the L/LST and W/LST
groups died in parent’s arms. Hospital ethics represent-
atives were involved in 5% (6 of 121) of cases. Autopsy
was demanded by medical team in 85 patients (70%) and
was accepted in 40 cases (47%). Judicial review was not
required in any case.

Discussion

The main findings of our single-center retrospective
study of circumstances surrounding death in our PICU
are as follows: (1) L/LST and W/LST are the prevalent
MOD. Withdrawal of LST, in particular, significantly
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Table 2 Characteristics of decedents stratified by mode of death
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Variable RES (n=28, 23%) BD (n=25, 21%) L/LST (n=20, 16%) W/LST (n=48, 40%)
Age (years) 3(1-6) 6 (4-10) 3(1-12) 2(01-7)
Female (n, %) 12 (43) 9(36 11 (55) 21 (44)
Length-of-stay (days) 2(1-22) 2 (1-4) 6 (1-44) 5(2-16)
Underlying chronic disease (n, %) 22 (79) 13 (52) 15 (75) 24 (50)
Technology dependence prior to ICU 6(21) 2(8) 6 (30) 8(17)
admission (n,%)
Unplanned admission (n, %) 21(75) 22 (88) 17 (85) 41 (85)
PIM2 score (%) 9 (2-66) 44 (13-94) 12 (3-49) 31 (4-85)
Source of admission (n, %)
Operating room 6(21) 4(16) 6 (30) 6(12)
Emergency department 10 (36) 11 (44) 6 (30) 21 (44)
Pediatric ward 9(32) 5(20) 6 (30) 10 (21)
Inter-hospital transfert 3(11) 5(20) 2(10) 11(22)
Primary diagnosis (n, %)
Cardiac medical 8(29) 3(12) 1(5) 4(8)
Cardiac surgical 3(11) 14) 3(15) 3(6)
Neurological 1(4) 4(16) 0 5(10)
Pre-ICU cardiac arrest 4(14) 7 (28) 6 (30) 13(27)
Respiratory 5(18) 2(8) 5(25) 10 (21)
Sepsis 1(4) 1(4) 2(10) 3(6)
Trauma 14) 3(12) 1(5) 3(6)
Miscellaneous 5(18) 4(16) 2 (10) 7 (15)
Religious affiliation (n, %)
Protestant 1(4) 14 1(5) 24
Catholic 9(32) 41 7 (35) 16 (33)
Muslim 9(32) 6 (24 9 (45) 5(11)
Other 0 3(1 2(10) 50171
No preference 5(18) 6 (24 1(5) 12 (25)
Not documented 4(14) 5(20 0 8(17)
Night shift (vs. morning shift) 12 (43) 11 (44) 9 (45) 19 (39)

Continuous variables are presented as median (25th-75th percentile)

RES death despite maximal resuscitation, BD brain death, L/LST limitation of life-sustaining treatments, W/LST withdrawal of life-sustaining treatments

increased during the study period; (2) type of admission,
primary diagnosis and religious background might influ-
ence intervals between admission to decision to comfort
care and from decision to death.

Patients’ characteristics and modes of death

Most deaths in our PICU follow W/LST and L/LST. Sev-
eral reports suggest that in recent years an increasing
percentage of deaths occur after limitation or withdrawal
of support [4, 16]. The proportion of patients undergoing
W/LST in our cohort (40%) are comparable with reports
from the USA, the UK, and Australia [2, 5, 17].

The unchanged PIM2 score among PICU admis-
sions throughout the study period and the concomi-
tant decrease in the unadjusted mortality rate over
this period indicates that more patients with analo-
gous severity of illness are surviving. Improved PICU

management might explain this reduction in mortality.
This tendency may also mirror an increasing accept-
ance of survival with more severe disability by parents
[3]. During the study period, we also observed a sta-
ble illness severity among decedents along with a rise
in W/LST. This may imply that W/LST is increasingly
accepted by parents. Conversely the lack of a significant
decrease in RES in the presence of stable PIM2 scores
points at acute in-hospital resuscitation outcomes and
the availability of extracorporeal cardiopulmonary
resuscitation as areas of potential improvements. Our
results show that the majority of the deaths occurred
among patients with underlying chronic diseases thus
confirming previous reports [10, 18]. The prevalence of
cardiac disorders, where rapid deterioration is possible,
as the main type of chronic disease among RES patients
might explain the high percentage of pre-existing
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Fig. 1 Trends in mode of death before and after 2012

Table 3 Time from admission to decision and from decision to
death according to limitation and withdrawal of support

Limitation of support Withdrawal p value

of support
Admission to decision 5.7 (6.5-353) 4(1.7-9.8) 0.66
(days)
Decision to death 6.5 (1.7-24) 0(0-1) <.001

(days)

Continuous variables are presented as median (25th-75th percentile)

chronic conditions in this group. On the other hand,
complex conditions such as neurologic-neuromuscu-
lar or respiratory diseases were more frequent in the
L/LST group. The slowly progressive nature of some
of those conditions may possibly allow extra time for
families to come to terms with unavoidable deaths and
choose transition to comfort care.

The mortality rate of our cohort throughout the study
period is not significantly different from the overall
mortality that has been recently described in Switzer-
land between 2012 and 2017 (1.7% vs. 2% respectively)
[19]. The mortality rate in 2019 in our unit was par-
ticularly low. We have no clear explanation for that as
the sickest children in the region come to our unit. It is
possible that small variations in the number of deaths

and/or in the number of patients admitted might pro-
duce larger fluctuations in mortality rates in units deal-
ing with a relatively limited number of patients as ours.

Time of death

Interval between admission to decision to comfort care
Longer duration between admission and decision to
forgo LST was associated with elective PICU admissions,
which in our unit mainly concern post-operative patients.
Families may indeed need extra time to come to terms
with their child’s unavoidable death after an elective pro-
cedure, regardless of surgical complexity. On the con-
trary, decision to limit LST was taken earlier for patients
who received CPR before PICU admission. It is likely that
death appeared inevitable for those patients.

Interval from decision to comfort care to death

The present study also confirms other reports suggesting
that L/LST and W/LST are clinically different as with-
drawal of LST is actually associated with earlier mortal-
ity compared to L/LST [20, 21]. The duration between
the time of decision and actual death was indeed very
short (4 h) after W/LST and was significantly shorter
than after L/LST (6.5 days). Others reported comparable
results with a median duration going from 30 min to 3 h
[10, 12, 22]. Severity of illness as measured by the PIM2
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score was higher in the W/LST group than in the L/LST
group. The shorter interval in the W/LST group may
therefore indicate that those children were significantly
sicker at the time of the decision. The association between
families’ religious backgrounds with longer duration from
decision to actual death merits consideration. It is possi-
ble that some extra time is given to religious families in
order to implement rituals, sacred readings, prayers, or
sacraments around the time of death of their child [23].
We reported longer intervals from decision to comfort
care to death for Muslim families. Muslim patients may
provide challenges for many non-Muslim healthcare pro-
viders [24]. The act on the decision to comfort care might
therefore be delayed as a consequence of misunderstand-
ings between families and clinicians resulting from inad-
equate knowledge of specific beliefs and behaviors and/
or the presence of a linguistic barrier. Unaddressed spir-
itual needs are associated with poorer quality of life of
patients and their families and the provision of spiritual
care might improve EOL outcomes such as the perception
of compassionate and patient-centered care [25]. Under-
standing the patient’s values and religious traditions may
reduce conflicts with the medical and nursing staff [26].
We believe that the systematic incorporation of spiritual
care into medical care of seriously ill patients should be
enabled in order to allow a more individualized approach
to EOL care [27]. We systematically offer spiritual support
to families in the form of access to multi-faith chaplaincy
services. This may explain the relatively high rate of chap-
lain presence at the time of the patient’s death.

Circumstances of death during L/LST and W/LST

In our PICU, communication with families occurs at for-
mal meetings as well as at the bedside and decisions are
shared with parents. Nurses and residents are encour-
aged to participate in formal meetings with parents. A
summary of the discussion is added to the clinical record
of the patient at the end of every formal meeting. Differ-
ences between parents and clinicians concerning inter-
ventions that the PICU team considered inadvisable
occurred in a few cases. In these cases, several formal
meetings and the implication of hospital ethics repre-
sentatives aimed at clarifying the objectives of care have
been necessary to reach a consensus between clinicians
and families. Unfortunately, the incidence of such con-
flicts as well as the number of meetings was not available
for analysis.

In our unit, mechanical ventilation and vasopressors are
usually withdrawn sequentially in accordance with rec-
ommendations for the withdrawal of LST [28]. Paralyzing
agents were not used at the time of W/LST as we believe
that they serve no purpose in these circumstances [29].
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In our study, at least one parent was present in almost
all cases after L/LST or W/LST. The family presence at
the bedside should be enabled as it may help reduce the
feelings of disempowerment and threatened parental
role by the PICU environment and the actions of the staff
[18]. Also, the possibility for the parents to hold the child
at time of death might help maintaining the parental role
through the participation to the care of their child. None-
theless, only one third of patients died into their parents’
arms during the study period. Parents’ choice not to hold
the child at the time of death is respected in our PICU.
Unfortunately, we are not able to analyze the reasons
behind this particular parents’ decision.

This study has limitations. This is a single center ret-
rospective study with limited generalizability and possi-
ble incomplete or missing documentation. Patients who
may have been discharged home to die are anecdotal in
our PICU. Nonetheless, those patients are not included
in this database. No information on patients’ functional
status, previous PICU admission, number of family meet-
ings and clinicians who attended to them is recorded.
Data on pediatric palliative care are not reported as this
program has only recently been implemented in our
center. Attending physicians share common definitions
of MOD. Moreover, the standardized death remained
unchanged throughout the study period. Nonetheless,
misclassification of MOD cannot be ruled out. Longer
intervals between admission to decision to comfort care
might also be explained by clinical complications occur-
ring during the same period of time. Our data cannot
provide information on complications arising during the
PICU admission. The care of the dying child is fraught
with challenges for healthcare professionals. In the case
of particularly complex ethical situations, clinicians may
need more time to reach a shared decision and even-
tually discuss an end-of-life care plan with the family.
This might in turn further prolong the interval between
admission to decision to comfort care. Again, we are not
able to provide information on that point. We systemati-
cally ask parents if they would like to eventually discuss
about their experience with the attending physician in
charge at the time of death of their child and we offer the
possibility of visiting the unit. The choice of whether con-
tacting the PICU staff and the timing is left to the par-
ents. Data on parents’ follow-up are unfortunately not
available. We were not able to provide the proportion of
organ donation requests and acceptance as this informa-
tion was not available for 84% of patients.

Conclusions

Most of the deaths follow treatment limitation or with-
drawal in our PICU with increasing rates of W/LST.
Time latencies between admission and decision and from



Wanders et al. Intensive Care Medicine — Paediatric and Neonatal

decision to death varies depending on MOD, patients’
characteristics and families ‘religious background.
Incomplete knowledge of the factors that contribute to
decision-making surrounding EOL suggests the need for
additional multicenter research along the lines of what
has already been done in the EURYDICE II study in 2011
[30]. Research on the possible benefits of the incorpora-
tion of cultural and religious competences to adapt EOL
care to families’ background merits further attention.
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