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Abstract: Hematopoietic stem cell transplantation (HSCT) is widely used in pediatric patients as a
successful curative therapy for life-threatening conditions. The treatment is intensive, with risks of
serious complications and lethal outcomes. This study aimed to provide insight into current data on
the place and cause of death of transplanted children, the available specialized pediatric palliative
care services (SPPCS), and what services HSCT professionals feel the SPPCS team should provide.
First, a retrospective database analysis on the place and cause of death of transplanted pediatric
HSCT patients was performed. Second, a survey was performed addressing the availability of and
views on SPPCS among HSCT professionals. Database analysis included 233 patients of whom the
majority died in-hospital: 38% in the pediatric intensive care unit, 20% in HSCT units, 17% in other
hospitals, and 14% at home or in a hospice (11% unknown). For the survey, 98 HSCT professionals
from 54 centers participated. Nearly all professionals indicated that HSCT patients should have
access to SPPCS, especially for pain management, but less than half routinely referred to this service
at an early stage. We, therefore, advise HSCT teams to integrate advance care planning for pediatric
HSCT patients actively, ideally from diagnosis, to ensure timely SPPCS involvement and maximize
end-of-life preparation.
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1. Introduction

Hematopoietic stem cell transplantation (HSCT) is widely used in pediatric patients
with malignant and non-malignant disorders [1,2]. HSCT is a successful therapy offering
the possibility of a cure for life-threatening conditions; however, it is an intensive treatment
with risk of serious complications, significant physical and psychological symptoms, poor
quality of life (QoL), and can be lethal [3–6]. As reported in previous studies, pediatric
patients who died following HSCT were often treated in the pediatric intensive care unit
(PICU) with invasive treatments during End-of-Life (EOL) [4,6–8]. Of these studies, three
showed that pediatric HSCT patients often died from treatment-related complications
(60, 68, and 81%) compared to disease-related (40, 32, and 19%) [4,6,8]. The place of
death of a child with an incurable illness depends on several factors [9] and varies in
several studies [10,11]. In the USA between 1989–2003, the place of death for children
whose deaths were attributed to complex chronic conditions increasingly shifted from
predominantly hospital to home setting [10]. In contrast, a large cross-national study
among 11 countries reported that the hospital was the most common place of death for
children with complex chronic conditions [11]. It must be noted here that the latter study
showed considerable country variation in home deaths, particularly for children with
malignancies. Preferred place of death was recently endorsed as an important quality
measure for EOL care in pediatric patients [12]. Achievement of goal-concordant EOL care,
specifically the location of death, is important [13]. Palliative care involvement has been
shown to improve concordance rates between patient/family goals and place of death [14].

Early identification, as well as the assessment and treatment of symptoms (whether
physical, psychosocial, or spiritual in origin), are vital approaches for palliative care to
prevent and relieve suffering [15]. Integration of palliative care during hospitalization for
HSCT has proved beneficial in adult care, improving patients’ QoL and symptom burden
during HSCT [5,16]. Pediatric palliative care, as defined by the WHO, not only entails the
active total care of the child’s body, mind, and spirit, and involves giving support to the
family [15]. Children who died after HSCT were reported to suffer more from physical
and psychological symptoms compared with children who had not undergone HSCT [8].
The authors of this study noted that the child’s condition can deteriorate fast while the
treatment is still focused on survival, resulting in less time to prepare for EOL [8]. Parent
reports showed that, in hindsight, parents experienced concerns regarding their child’s
suffering [17] and were at greater risk of decreased psychological wellbeing [18,19]. In
contrast, studies have shown that transplanted children, adolescents, and young adults
who received (pediatric) palliative care were more likely to die outside the (P)ICU; this
reflects an impact of palliative care involvement on a patient’s location of death [4,6].
Additionally, those who received palliative care were less likely to have intervention-
focused care, and more likely to have opportunities for EOL communication and advance
preparation [4,6]. For parents too, it is becoming increasingly clear that palliative care
support is instrumental in preparing for their child’s EOL, reducing levels of parental
distress and long-term parental grief [20,21]. Taken together, palliative care can play a
beneficial role for all parties involved in terms of course of treatment, maximizing QoL,
and coping with loss.

The high-risk nature of HSCT means that there is a potential for transplant teams to be
regularly confronted with having to provide EOL care. The intensity of treatment and the
anticipation of cure may impede the provision and initiation of satisfactory palliative care.
HSCT teams may be reluctant to discuss a patient’s risk of dying or EOL decisions before a
child’s clinical deterioration because they feel this may infer a lack of commitment by the
HSCT team or diminish the child’s/families hope for a positive outcome [22]. Specialized
pediatric palliative care services (SPPCS) could support an early palliative care approach.
In Europe, access to SPPCS varies considerably per country. The ideas about the provision
and the organization of SPCCS in clinical HSCT practice are presently unknown. It is
necessary to determine what services are deemed important by transplant centers and
what services are available to children and the family undergoing HSCT. We aim (1) to
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describe the place and cause of death of children who died after receiving an HSCT, (2) to
identify available SPCCS in clinical HSCT practice and explore what service health care
professionals (HCPs) feel the SPCCS team should provide.

2. Materials and Methods

This descriptive study was conducted in two consecutive parts. The first part consisted
of a retrospective database analysis on the place and cause of death of pediatric patients
after HSCT. The second part was a survey investigating views of health care professionals
(HCPs) on specialized pediatric palliative care services (SPPCS).

2.1. Database

To answer the first aim, data was accessed regarding the place and cause of death of
transplanted pediatric patients who died between 2009 and 2015. These data were derived
from the patient registry that the European Society for Blood and Marrow Transplantation
(EBMT) maintains and to which member centers register their transplanted patients. Mem-
ber centers were asked to confirm the details and to complete incomplete data. Data on
age, sex, disease, age at death, place, and cause of death were requested.

Responses to the cause of death and the underlying disease were categorized before
analysis (see legend Table 1). Quantitative variables are described as median, first and
third quartile, minimum and maximum. Qualitative variables are described as numbers
and percentages. Chi-square or Fisher tests were used to test the association between
qualitative variables and the place of death. Kruskal–Wallis test was used to test the
association between quantitative variables and place of death. The significance level was
fixed at 0.05 and all p-values are two-sided. All analyses were done using the open-source
statistical software R, version 4.0.4. [23].

2.2. Survey

To answer the second aim, a survey was conducted among HSCT professionals
working in EBMT member centers to evaluate what SPPCS are currently available in
clinical practice and what services HCPs feel should be provided.

The survey was developed by an international team including a pediatric HSCT
physician and pediatric HSCT nurses, supported by a data manager and statistician. The
survey consisted of closed-ended questions to HSCT professionals regarding (1) what
palliative services are currently available for pediatric patients undergoing HSCT, (2) what
aspects do HCPs consider important for palliative care services to offer pediatric patients
undergoing HSCT, and (3) a rating of the importance of services offered by SPPCS on a
5-point Likert scale (extremely important (+2); very important (+1); neutral (0); not very
important (−1); not necessary (−2)). This survey was first distributed in 2015 via an
online survey platform (Survey Monkey®, San Mateo, CA, USA). Reminders were sent in
2015, 2016, and 2018. We asked one physician per center to complete the first part of the
questionnaire and additionally a transplant nurse and another HCP working in the HSCT
unit (e.g., social worker, play therapist, psychologist, spiritual advisor) to complete the
second part of the questionnaire.

Survey answers are described as numbers and percentages of the whole group and by
subgroups (physicians, nurses, and other HCPs).
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Table 1. Patients’ characteristics grouped by place of death.

Variables Modalities All Patients
(n = 233)

At Home or
Hospice
(n = 32)

PICU
(n = 88)

Other Hospital
(n = 40)

HSCT Unit
(n = 47)

Unknown Place
of Death by the
Center (n = 26)

Test
p-Value

Age at first HSCT median [IQR] 6.01 [2.6–11.8] 7.9 [3.1–10.7] 5.7 [1.7–12.8] 4.8 [2.1–11.8] 6.9 [2.3–10.8] 7 [3.5–11.6]
0.6(range) (0.2–18) (1.1–17.8) (0.2–18) (0.2–17.4) (0.4–15.9) (0.6–17.9)

Patient sex n (%)
Female 94 (40.3) 15 (16.0) 37 (39.4) 10 (10.6) 18 (19.1) 14 (14.9)

0.16Male 139 (59.7) 17 (12.2) 51 (36.7) 30 (21.6) 29 (20.9) 12 (8.6)

Time between last HSCT and death
(in month)

median [IQR] 3.8 [1.6–9.1] 8.7 [4.1–17.4] 1.8 [0.8–4.4] 4.8 [3.6–11.4] 2.6 [1.4–4.4] 8.2 [3.8–17.7]
<0.0001(range) (0–48.9) (1.6–48.9) (0.1–37.1) (0.6–47.5) (0–28.8) (1.8–36.8)

Age at death (in years) median [IQR] 7.2 [3.3–13.2] 8.9 [4.9–13.1] 6.9 [2.6–13.2] 6.5 [3.6–12.6] 7.4 [2.5–12.3] 8.7 [4.2–12.7]
0.48(range) (0.3–21.6) (1.8–20.2) (0.3–21.6) (0.6–19) (0.6–17.9) (2.5–19.5)

Cause of death *
n (%)

HSCT-related 137 (59.3) 5 (3.6) 76 (55.5) 15 (10.9) 34 (24.8) 7 (5.1)
<0.0001Disease-related 94 (40.7) 27 (28.7) 12 (12.8) 24 (25.5) 13 (13.8) 18 (19.1)

missing 2 0 0 1 0 1

Total number of HSCT n (%)
Single HSCT 176 (75.5) 28 (15.9) 68 (38.6) 31 (17.6) 29 (16.5) 20 (11.4)

0.11Multiple HSCT 57 (24.5) 4 (7.0) 20 (35.1) 9 (15.8) 18 (31.6) 6 (10.5)

Disease **
n (%)

Malignant 147 (63.1) 29 (19.7) 47 (32.0) 26 (17.7) 21 (14.3) 24 (16.3)
<0.0001Non-Malignant 86 (36.9) 3 (3.5) 41 (47.7) 14 (16.3) 26 (30.2) 2 (2.3)

Abbreviations: HSCT = Hematopoietic Stem Cell Transplantation; PICU = Pediatric Intensive Care Unit * Responses were categorized into HSCT-related and disease-related. Original responses included
>80 different responses related to original disease or HSCT complications. ** Responses were categorized into Malignant and Non-Malignant disease. Original responses included: Acute Leukemia, auto-immune
disease, bone marrow failure, chronic leukemia, hemoglobinopathies, histiocytic disorders, inherited disorders, lymphoma, myelodysplastic/myeloproliferative, and solid tumors. Answers are described as
number (and percentage by row conditionally for the patient sex, cause of death, total number of HSCT and disease) or median [IQR].
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3. Results
3.1. Database

For the retrospective database analysis, eleven EBMT member centers from eight
countries (Belgium, France, Israel, The Netherlands, Spain, Sweden, Switzerland, and
the United Kingdom) participated. Two hundred thirty-three pediatric patients were
included, of which 147 (63%) had a malignant disease and 86 (37%) a non-malignant
disease (Tables 1 and 2). The median age of death was 7.2 years (IQR 3.3–13.2) and the
majority were male (60%). Of all patients, 76% underwent an HSCT once, 19% twice, 4%
three times, and 1% four times. The last transplantations took place between 2009 and 2014.
Patients died with a median of 3.8 months (IQR 1.6–9.1) after their last HSCT. Patients who
had a non-malignant disease were younger at their first HSCT (p < 0.0001), died earlier
after their last HSCT (p < 0.0001), and were younger when they died (p < 0.0001) (Table 2).

Table 2. Patients’ characteristics grouped by disease (malignant/non-malignant).

Variables Modalities All Patients
(n = 233) Malignant (n = 147) Non-Malignant

(n = 86) Test p-Value

Age at first HSCT median [IQR] 6.0 [2.6–11.8] 7.5 [4–13] 2.7 [0.7–8.4] <0.0001
(range) (0.2–18) (0.5–17.9) (0.2–18)

Patient sex
n (%) Female 94 (40.3) 59 (40.1) 35 (40.7) 0.93

Male 139 (59.7) 88 (59.9) 51 (59.3)

Time between last HSCT and
death (month) median [IQR] 3.8 [1.6–9.1] 4.8 [2.7–10.9] 2.1 [1.1–4.2] <0.0001

(range) (0–48.9) (0.1–48.9) (0–47.5)

Age at death median [IQR] 7.2 [3.3–13.2] 8.9 [5.4–14.3] 3.5 [1.4–9.2] <0.0001
(range) (0.3–21.6) (0.7–21.6) (0.3–18.1)

Cause of death HSCT-related 137 (59.3) 65 (44.5) 72 (84.7) <0.0001
n (%) Disease-related 94 (40.7) 81 (55.5) 13 (15.3)

missing 2 1 1

Total number of HSCT Single HSCT 176 (75.5) 109 (74.1) 67 (77.9) 0.52
n (%) Multiple HSCT 57 (24.5) 38 (25.9) 19 (22.1)

Total number of HSCT (detailed) 1 176 (75.5) 109 (74.1) 67 (77.9) Not tested
n (%) 2 45 (19.3) 32 (21.8) 13 (15.1)

3 9 (3.9) 6 (4.1) 3 (3.5)
4 3 (1.3) 0 (0) 3 (3.5)

Abbreviations: HSCT = Hematopoietic Stem Cell Transplantation; Answers are described as number (percentage- by column, conditionally
to the disease) or median [IQR].

Place of Death and Cause of Death

Most of the patients died in-hospital (75%), followed by 38% in PICU, 20% in the
HSCT unit, and 17% in other hospitals. A small percentage of the patients died (14%) at
home or in a hospice and the place of death was reported as unknown by centers for 11%
of the patients. The place of death in relation to the time between last HSCT and death,
cause of death, and the underlying reason for HSCT (malignant/non-malignant) were
significantly different (p < 0.0001) (Table 1). Patients who died at home or in a hospice,
died later after HSCT with a median of 8.7 months (IQR 4.1–17.4) after their last HSCT,
compared to patients who died in-hospital (PICU: 1.8 months (IQR 0.8–4.4); HSCT-unit:
2.6 months (IQR 1.4–4.4); other hospitals: 4.8 months (IQR 3.6–11.4); (for an unknown place
of death: 8.2 months (IQR 3.8–17.7)), see Figure 1.
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Of all the patients who died in hospital, the majority died of HSCT-related compli-
cations compared to disease-related complications. Of the patients who died from HSCT-
related complications, over 90% died in-hospital (PICU, HSCT unit, or other hospitals)
(Table 1). Place of death ratios were different for patients who died from disease-related
complications, of whom about 50% died in-hospital (PICU, HSCT unit, or other hospitals)
(Table 1). Most of the patients who died outside of the hospital had a malignant disease
as an underlying disease compared to non-malignant diseases. Of the patients who had a
malignancy, more patients died in the PICU compared to the HSCT unit or other hospitals
(Table 1). The cause of death for patients who had a non-malignant disease was more often
HSCT-related compared to disease-related (p < 0.0001) (Table 2).

3.2. Survey

A total of 98 HCPs from 54 centers in 23 countries participated in the survey. Of these
respondents, the majority were residents in European countries (91%), compared with
non-European countries (9%) (Table S1). Of the participating centers, 63% were JACIE [24]-
accredited. The total group included physicians (43%), nurses (41%), and affiliated HCPs
(16%). The majority of the total group of HCPs was female (80%), and most of the HCPs
were > 40 years old (70.5%). Of the HCPs, 30% had more than 20 years of work experience,
followed by 22% with less than five years of experience. The other groups with 5–10,
10–15, and 15–20 years of experience showed comparable percentages of 16, 17, and 16%,
respectively. (Table 3).
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Table 3. Survey respondents characteristics.

Questions Responses All Respondents
(n = 98)

Physician
(n = 42)

Nurse
(n = 40)

Affiliated
(n = 16)

Years working in current function
n (%)

0 to 5 19 (21.6) 7 (20) 7 (18.9) 5 (31.2)
5 to 10 14 (15.9) 7 (20) 4 (10.8) 3 (18.8)
10 to 15 15 (17) 4 (11.4) 6 (16.2) 5 (31.2)
15–20 14 (15.9) 5 (14.3) 7 (18.9) 2 (12.5)
>20 26 (29.5) 12 (34.3) 13 (35.1) 1 (6.2)

missing 10 7 3 0

Age (in years)
n (%)

25–35 16 (16.8) 4 (9.5) 6 (16.2) 6 (37.5)
35–40 12 (12.6) 7 (16.7) 4 (10.8) 1 (6.2)
40–55 50 (52.6) 20 (47.6) 22 (59.5) 8 (50)
55–60 11 (11.6) 6 (14.3) 4 (10.8) 1 (6.2)
>60 6 (6.3) 5 (11.9) 1 (2.7) 0 (0)

missing 3 0 3 0

Sex
n (%)

Female 78 (79.6) 26 (61.9) 37 (92.5) 15 (93.8)
Male 20 (20.4) 16 (38.1) 3 (7.5) 1 (6.2)

Answers are described as numbers (percentage by column, conditionally on the profession).

Nearly all HCPs (92%) indicated that HSCT patients, in light of the risk of transplant-
related mortality and relapse, should have access to SPPCS (Table S1) and 83% of the
physicians answered that their team had access to such a service. Only 44% of the physicians
routinely referred children to an SPPCS (Table S2).

When HSCT teams routinely refer to an SPPCS (n = 18), the team composition in-
cluded at least a physician dedicated to palliative care (94%), a pain specialist (94%), a
nurse dedicated to palliative care (87%), a play therapist (87%), a social worker (81%),
an educationalist (64%), a pastor or other spiritual specialist (60%) and an ethicist (23%).
When HSCT-teams did not routinely refer to SPPCS (n = 23), palliative care was provided
by the individual transplant physician in charge (95%), by an adult palliative care service
(22%), by a nurse-led team (39%), or by a variety of others specialties such as pain teams or
psychologists (50%) (Table S2).

Of the physician respondents, 71% answered that their HSCT unit had access to an
out-of-hours palliative care team (referring to a palliative care team available outside office
hours), 59% of the HSCT units had access to a pediatric hospice, and 56% to specialized
bereavement services (Table S2). Of the HCPs, 24% considered an initial referral to an
SPCCS appropriate at the onset of terminal care, 21% considered referral at the time of
difficult symptom control, and 20% at the time of original diagnosis. Few HCPs (13%)
answered that this referral to SPPCS should be at the onset of a life-threatening event, at the
time of admission to the HSCT unit (13%), or at the time of admission to PICU (4%). Almost
nobody thought that referral was unnecessary (3%) or that referral should be initiated
at the time point of providing bereavement counseling (1%) (Table S1). Only 40% of the
physician respondents routinely used advance care planning (ACP).

Possible services provided by an SPPCS were ranked for importance (Table S1 and
Figure 2). All services were ranked mainly as very important and important. Pain man-
agement, other symptom control, emotional support, facilitating communication with
parents about EOL issues, and facilitating shared decision making were ranked as the most
important services of the SPPCS. All these services were indicated as (very) important by
over 90% of the respondents. Ethical guidance and spiritual support were ranked as the
less important services, with 60–80% of the respondents indicating these services as (very)
important. The different groups of HCPs rated on the possible SPPCS similarly, with higher
rankings generally observed among nurses and other HCPs compared to physicians.
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4. Discussion

This study provides important insight into pediatric palliative care in the HSCT setting.
The data revealed that most pediatric patients who died following HSCT, did so in-hospital,
mainly in PICU and HSCT units. The subgroups of pediatric patients who died shortly
after their HSCT, compared to those who died later on following beyond HSCT, died
more often in the PICU. Likewise, patients who had a non-malignant disease, compared to
those who had a malignant disease, more often died in the PICU. The same applies to the
group of patients who died from HSCT-related complications rather than disease-related
complications. With regard to the views of the HCPs on SPCCS, an important observation
in this study is that most of the participating HCPs expressed that patients should have
access to SPPCS. However, most respondents indicated having access to SPPCS, not all
teams routinely referred to this service. HCPs differed in opinion about the best moment
for referral to SPPCS. Nevertheless, the consultation of the SPPCS team is important for
HCPs for many issues and most of all for pain management.

Our study showed that pediatric patients who died shortly after an HSCT often died
in-hospital and frequently in the PICU, especially those who died from treatment-related
complications. The time frame and place of death seem related to each other and supported
the findings of a previous study [4]. Two previous studies showed that transplanted
patients compared to non-transplanted patients who had malignant diseases more often
died in PICU [4,8]. Our study additionally shows that HSCT patients transplanted for non-
malignant diseases compared to those who were transplanted for malignant diseases died
more often in the PICU. In contrast, patients with malignancies more often died at home.
This observed distinction in place of death validates another report in a broader population,
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where patients with malignancies were more likely to die at home compared to patients
with other chronic conditions; however, these practices differed between countries [11].
In our opinion, this difference in place of death could be explained by the fact that the
treatment trajectories of patients with malignant diseases are more commonly known as
palliative after being confronted with disease-related complications such as relapse or
progression. Adopting such a palliative care approach can make it possible to prepare
for EOL and choose a location for continuing care outside of the hospital. Additionally,
we have experienced that the treatment trajectories of the heterogeneous group of non-
malignant patients are different and less predictable, also for the EOL phase. Our results
showed that patients who had a non-malignant disease more often died from HSCT-
related complications. These complications often need highly specialized cure-focused
care, including PICU, [6,8] suggesting less predictable pathways. Qualitative research
involving bereaved parents identified several factors that affect parents when deciding
on the place of EOL care, among others, awareness of the child’s dying and timing of the
decision-making [9]. Since the EOL care-pathway is difficult to predict, especially in the
case of HSCT-related complications, the timing and opportunity of EOL decision-making
may come too late or may easily be missed.

We demonstrated that among 98 HSCT-HCPs, 83% had access to an SPCCS. The
availability is quite similar to a previous study surveying for SPCCS among 142 HCPs and
showing 75% availability [25]. Our study showed that only 13% of the HCPs considered an
initial referral to an SPPCS appropriate at the time of admission for HSCT. In the survey re-
ported by Weaver et.al., 31% of the respondents reported HSCT as a trigger for referral [25].
This finding of lower referral rates may be explained by the fact that the HSCT physician
in charge often provided palliative care. In our opinion, both the extensive experience
HSCT teams have with palliative care and the often long-term relationship with the patient
can contribute to less urgency in seeking consultation from the SPCCS team by the HSCT
team. A previous survey among HSCT physicians has provided the insight that a certain
amount of the HCPs feel that the palliative care team did not have enough understanding
of the specific target group [26]. Additionally, HSCT physicians expressed concerns about
how patients perceive palliative care and may lose hope for a cure as a result [26]. The
literature describes several barriers for accessing palliative care in pediatric oncology at
the level of policy, the health system, organizations, and individual providers [27]. For
individual providers, these barriers include a lack of knowledge, discomfort with speaking
about death, cultural differences, and a lack of time or an established process to integrate
palliative care services like ACP [27,28]. We found that HCPs valued all surveyed services
of an SPCCS-team as highly important, underlining adopting the concept of palliative care
as a holistic approach as stated in the WHO definition.

This study has some strengths and limitations. The strength is the ability to analyze
patient data on place of death from over 200 patients from eight countries. Furthermore,
the survey was developed and filled in by a group of international HCPs, improving the
generalizability. Unfortunately, due to a certain amount of ‘unknown places of death’
(which cannot be assigned) and one of the subgroups being too small, it was not possible
to perform a multivariate analysis to assess the impact of predictor variables on the place
of death. Possible data bias cannot be ruled out, since survey answers showed a trend
towards a positive palliative care approach. Our dataset contains only one outlier, who
answered most aspects on palliative care as not important. It is questionable whether all
HCPs are positive about SPPCS in general or if respondents to our survey were already
interested in and shared positive opinions about palliative care. Lastly, additional research
is needed to provide insight into the observed discrepancy between the perceived value of
SPCCS and the referral rates. We are also aware that interest in palliative care, as a single
or dual approach together with curative care, has grown in recent years and may impact
findings. Still, our data solidifies the importance of integrating palliative care into current
practice for HSCT professionals.



Children 2021, 8, 615 10 of 12

Our findings encourage several clinical implications. Children who were transplanted
for a non-malignant disease and had HSCT-related complications died mainly in the PICU,
an acute care setting, and it appears there was less preparation for the EOL and death care.
To increase preparation time, we believe awareness needs to be raised within HSCT teams
of a two-track pathway for their patients. Early integration of palliative care, defined as
care focused on QoL and reducing suffering, should be integrated with standard HSCT
care. In such a concurrent care pathway, the needs and wishes of the patient and family
can be integrated ideally from the main diagnosis or at least from the start of the HSCT
(often referred to as ACP). For HSCT teams, this could be challenging because their care
is very much focused on cure and it is relatively common in their practice that difficult
times for the patient and family are part of the trajectory. Therefore, we suggest an active
approach for HSCT teams. Firstly, ACP skills should become routine [29,30] and ACP
needs to be implemented in and supported by the organization [27,28]. Secondly, HSCT
teams should consult the SPPCS from an earlier stage in the trajectory to work together
to approach care from a multidisciplinary perspective [5,16,28,31]. Early palliative care
integration in HSCT is previously described in the literature, suggesting a custom-made,
integrative model combining intensive curative care with palliative care focused both on
cure and increasing QoL [31]. Strategies to reach such an early integration could vary
from SPPCS team consultation initiated by the HSCT team, consultation based on triggers,
universal screening consultations, standard palliative care consultations for all HSCT
patients, integrating the SPPCS into the multidisciplinary team, or incorporation of ACP
in the HSCT trajectory [5,27,31–34]. In such a cooperative setting the SPPCS team can
reinforce the care given by the HSCT teams.

5. Conclusions

In conclusion, pediatric HSCT patients often die in the PICU, a setting where there is
less time to prepare for the EOL. Based on our results, we recommend integrating ACP in
the HSCT trajectory and clinical partnership with the SPCCS in the care for pediatric HSCT
patients. More research is needed on the integration of ACP at an early stage in the HSCT
trajectory. Furthermore, the observed discrepancy between the perceived value of SPCCS
and the referral rate by HCPs warrants further investigation into the collaboration between
HSCT and SPCCS teams.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/children8080615/s1, Table S1: Health Care Professionals Responses on the survey. Table S2:
Physicians Responses on the survey.

Author Contributions: Conceptualization, H.M., T.S., E.T. and D.H.; methodology, H.M., T.S., E.T.,
D.H., A.D. and J.-E.G.; software, J.-E.G. and A.D.; formal analysis, J.-E.G.; writing—original draft
preparation, H.M. and T.S.; writing—review and editing, A.K., T.S., E.T., D.H., J.-E.G., M.G., S.L., J.M.
and P.B.; visualization, J.-E.G. and H.M.; supervision, A.K., S.L., M.K., J.M., S.C. and P.B.; project
administration, A.D. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Data were collected retrospectively from the registry of the European
Society for Blood and Marrow Transplantation’s Pediatric Diseases Working Party (EBMT-PDWP).
All patients provide informed consent for the entry of data into the EBMT ProMISe database and its
use for analysis, in accordance with the Declaration of Helsinki.

Data Availability Statement: The data are available on reasonable request from the authors.

Acknowledgments: We highly appreciated all the efforts from Lynne Ball, who initiated this study. We
thank all the participating centers and all respondents who participated in this study for their effort.

Conflicts of Interest: The authors declare no conflict of interest.

https://www.mdpi.com/article/10.3390/children8080615/s1
https://www.mdpi.com/article/10.3390/children8080615/s1


Children 2021, 8, 615 11 of 12

References
1. Passweg, J.R.; Baldomero, H.; Basak, G.W.; Chabannon, C.; Corbacioglu, S.; Duarte, R.; Kuball, J.; Lankester, A.; Montoto, S.;

de Latour, R.P.; et al. The EBMT activity survey report 2017: A focus on allogeneic HCT for nonmalignant indications and on the
use of non-HCT cell therapies. Bone Marrow Transplant. 2019. [CrossRef]

2. Passweg, J.R.; Baldomero, H.; Peters, C.; Gaspar, H.B.; Cesaro, S.; Dreger, P.; Duarte, R.F.; Falkenburg, J.H.; Farge-Bancel, D.;
Gennery, A.; et al. Hematopoietic SCT in Europe: Data and trends in 2012 with special consideration of pediatric transplantation.
Bone Marrow Transplant. 2014, 49, 744–750. [CrossRef]

3. Di Giuseppe, G.; Thacker, N.; Schechter, T.; Pole, J.D. Anxiety, depression, and mental health-related quality of life in survivors of
pediatric allogeneic hematopoietic stem cell transplantation: A systematic review. Bone Marrow Transplant. 2020, 55, 1240–1254.
[CrossRef]

4. Snaman, J.M.; Talleur, A.C.; Lu, J.; Levine, D.R.; Kaye, E.C.; Sykes, A.; Lu, Z.; Triplett, B.M.; Baker, J.N. Treatment intensity
and symptom burden in hospitalized adolescent and young adult hematopoietic cell transplant recipients at the end of life.
Bone Marrow Transplant. 2018, 53, 84–90. [CrossRef]

5. El-Jawahri, A.; LeBlanc, T.; VanDusen, H.; Traeger, L.; Greer, J.A.; Pirl, W.F.; Jackson, V.A.; Telles, J.; Rhodes, A.; Spitzer, T.R.; et al.
Effect of Inpatient Palliative Care on Quality of Life 2 Weeks After Hematopoietic Stem Cell Transplantation: A Randomized
Clinical Trial. JAMA 2016, 316, 2094–2103. [CrossRef] [PubMed]

6. Ullrich, C.K.; Lehmann, L.; London, W.B.; Guo, D.; Sridharan, M.; Koch, R.; Wolfe, J. End-of-Life Care Patterns Associated with
Pediatric Palliative Care among Children Who Underwent Hematopoietic Stem Cell Transplant. Biol. Blood Marrow Transplant. J.
Am. Soc. Blood Marrow Transplant. 2016, 22, 1049–1055. [CrossRef] [PubMed]
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