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Abstract
Only a few acute hospital inpatient units dedicated to pediatric palliative care (PPC) patients exist today. Clinical data on 
the patients and care provided at specialized acute PPC inpatient units (PPCUs) are scarce. This study aims at describing  
patient and care characteristics on our PPCU to learn about the complexity and relevance of inpatient PPC. A retrospective  
chart analysis was performed on the 8-bed PPCU of the Center for Pediatric Palliative Care of the Munich University Hospital, including  
demographic, clinical, and treatment characteristics (487 consecutive cases; 201 individual patients; 2016–2020). Data were 
analyzed descriptively; the chi-square test was used for comparisons. Patients’ age (1–35.5 years, median: 4.8 years) and length 
of stay (1–186 days, median 11 days) varied widely. Thirty-eight percent of patients were admitted repeatedly (range 2–20 
times). Most patients suffered from neurological diseases (38%) or congenital abnormalities (34%); oncological diseases were  
rare (7%). Patients’ predominant acute symptoms were dyspnea (61%), pain (54%), and gastrointestinal symptoms (46%). 
Twenty percent of patients suffered from > 6 acute symptoms, 30% had respiratory support incl. invasive ventilation, 71% had 
a feeding tube, and 40% had full resuscitation code. In 78% of cases, patients were discharged home; 11% died on the unit.

Conclusion: This study shows the heterogeneity, high symptom burden, and medical complexity of the patients on the  
PPCU. The high dependency on life-sustaining medical technology points to the parallelism of life-prolonging and palliative 
treatments that is typical for PPC. Specialized PPCUs need to offer care at the intermediate care level in order to respond 
to the needs of patients and families.

What is Known:
• Pediatric patients in outpatient PPC or hospices present with a variety of clinical syndromes and different levels of complexity and care 

intensity.
• There are many children with life-limiting conditions (LLC) in hospitals, but specialized PPC hospital units for these patients are rare and poorly 

described.
What is New:
• Patients on a specialized PPC hospital unit show a high symptom burden and a high level of medical complexity, including dependency on 

medical technology and frequent full resuscitation code.
• The PPC unit is mainly a place for pain and symptom management as well as crisis intervention, and needs to be able to offer treatment at 

the intermediate care level.
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ICD-10  International Statistical Classification of 
Diseases and Related Health Problems, 
10th Revision

ICU  Intensive care unit
IQR  Interquartile range
LLC  Life-limiting conditions
MRI  Magnetic resonance imaging
PPC  Pediatric palliative care
PPCU  Pediatric palliative care inpatient unit
TfSL  Together for Short Lives

Introduction

The prevalence of life-limiting conditions (LLC) in children 
and adolescents is increasing [1–4]. In 2019, nearly 4000 
children died from LLC in Germany [5]. Improvements in 
medical care and technology allow these patients to survive 
longer, albeit often without chances of cure. This leads to 
an increasing prevalence of children eligible for pediatric 
palliative care (PPC) and to longer duration of care [6, 7]. 
Internationally, various models and settings for PPC have 
been established: freestanding hospices, in-hospital PPC pro-
grams, and at-home PPC services [8–10]. These programs 
significantly differ in their structures and operations [11]. In 
the USA, hospital PPC programs focus on inpatient PPC con-
sultation. In some countries, children’s hospices may include 
specialized PPC [9]. Acute inpatient PPC units are rare.

Despite the existing home PPC structures, many children 
with LLC are repeatedly hospitalized [3, 12]. Due to their 
complex diseases and care needs, they are often treated 
repeatedly on intensive care units (ICU) and frequently die 
there [13–16]. This raises the issue of appropriate care mod-
els for these patients and their diverse, complex care needs.

Our PPC center integrates a home PPC team and an 8-bed 
PPCU and offers in-hospital PPC consultations. The unit 
is specifically equipped to provide specialized acute inpa-
tient PPC: interdisciplinary and multiprofessional staff with 
PPC training, technical equipment (e.g., for monitoring of 
ventilated patients and on-site EEGs), and family-friendly 
architecture (e.g., family space, private rooms). Patients may 
be admitted for pain and symptom management, stabiliza-
tion in crises, or end-of-life care if the latter is not possible 
at home [6]. They receive medical treatment and nursing 
care, psychological and social support, spiritual care, and 
additional supportive therapies. Patients may be admitted to 
the PPCU even if life-prolonging treatment is still ongoing 
(integrated PPC).

The characteristics of PPC patients in home PPC, hospital- 
based consult services, hospice programs, or on general 
pediatric hospital units have been described [6, 9, 10, 12, 
17–20]. However, data on specialized acute PPCUs are still 

scarce [21–25]. Few descriptions of comparable PPC pro-
grams exist, e.g., of inpatient hospice PPC in Canada [9]. A 
review of inpatient PPC programs in the USA showed a wide 
variability of services [11].

The aim of this study was to describe the patient popula-
tion cared for on a specialized acute PPCU over more than 
4 years in order to learn about the specificities, complexity, 
and relevance of inpatient PPC and to inform future PPC 
program planning. To our knowledge, this is the first sys-
tematic description of a large population of PPC inpatients 
in an acute specialized hospital setting.

Materials and methods

Setting

The study took place in the Center for Pediatric Palliative 
Care of the Munich University Hospital. The center com-
prises an 8-bed PPCU as well as a multiprofessional special-
ized home pediatric palliative care team which takes care of 
around 70–75 patients at any given time covering the region 
of Upper Bavaria, comprising urban and rural areas (17,500 
 km2; maximum distance from the center approx. 160 km). 
The home PPC team provides 24/7 coverage and allows up 
to 84% of patients to die at home. Its activity is described 
in detail in ref. [6].

The center is part of the university’s children’s hospital. 
It cares for children and adolescents suffering from life-
limiting conditions (LLC), from the prenatal stage up to 
usually 18 years of age. In Germany, patients older than 
18 years can remain under pediatric treatment if their dis-
ease and their physical and cognitive impairments make 
this the better choice. Therefore, the center also cares for 
individual adult patients that are up to 35 years old, severely 
impaired, and with a LLC originating in childhood.

Most children taken care of on the PPCU are referred by 
the home PPC team, usually due to a crisis that cannot be 
adequately managed in the home setting (symptom control  
and /or psychosocial issues). The team of the PPCU consists 
of pediatricians, nurses, social workers, psychologists, spir-
itual assistants, and special need educators with a specific  
palliative care training. The goal of care is stabilizing the situation  
and allowing the return home as soon as possible.

Sampling

We carried out a single-center, retrospective chart review of 
487 consecutive cases on a specialized acute PPCU. The 487 
cases relate to 201 individual patients treated on the PPCU 
between April 2016 and November 2020. Every admission 
represents one case. All cases were included in the analysis.

1848 European Journal of Pediatrics (2023) 182:1847–1855



1 3

Data collection

Patient data were retrieved from the patient charts and dis-
charge letters. Data were anonymized directly during data 
retrieval. The following variables were extracted: (1) patient 
characteristics and clinical context (gender, age, main diag-
nosis, symptoms, referring institution, length of stay, types 
of discharge, resuscitation status) and (2) diagnostic proce-
dures, medical treatments (diagnostic imaging, therapeutic 
interventions, technical devices, medication), and intensity 
of psychosocial care.

Symptoms were differentiated into permanent, con-
trolled symptoms (“permanent symptoms”), and non-
controlled symptoms requiring therapeutic interventions 
(“acute symptoms”). The drugs administered as long-
term medication were extracted from the medication 
plans at discharge for the consecutive cases of 1 year only 
(1–12/2020, n = 102) due to the large volume of data. The 
intensity of psychosocial care provided to patients and 
their relatives was rated retrospectively by the treating 
psychosocial professionals (psychologists, pastoral work-
ers, social workers) for all cases within 1 year (1–12/2020, 
n = 102), based on their documentation and knowledge of 
the cases. The intensity was scored on a 4-point scale: 
1 = no contact, 2 = only one initial consultation, 3 = sev-
eral accompanying consultations, and 4 = intensive sup-
port and care (i.e., regular, therapeutic interventions with 
patient/family members). The patients’ main diagnoses 
were assigned to groups according to Together for Short 
Lives (TfSL, Table 1) [26] and the International Statistical 
Classification of Diseases and Related Health Problems, 
10th Revision (ICD-10) [27].

The study protocol was reviewed and approved by the 
Munich University Hospital Ethics Committee in Decem-
ber 2020 (project no.: 19–2519).

Data analysis

Data were analyzed descriptively and case-based (i.e., refer-
ring to n = 487 consecutive cases) in order to depict a real-
istic image of the actual care provided on the PPCU. Only 

statistical comparisons of disease groups (TfSL, ICD-10) 
were performed referring to n = 201 individual patients, 
since the main underlying diseases are stable patient fea-
tures, and a case-based analysis would lead to an overrep-
resentation of repeatedly admitted patients. The chi-square 
test was performed for group comparisons, using the Bonfer-
roni correction. Numeric variable distributions are described 
by median, range, and interquartile range (IQR) because of 
skewness. Missing data were recorded and reported in the 
descriptive statistics. Thus, some reported frequencies may 
not add up to 100%. Most statistics are based on complete 
data. For the chi-square tests for group comparisons, there 
were no missing data, and no imputation or deletion tech-
nique was required. For statistical analysis, SPSS Software 
Version 26 was used (SPSS, Inc. Chicago Illinois).

Results

Patient, admission, and discharge characteristics

Table 2 shows patient and care characteristics for the 487 
consecutive cases (= 201 individual patients). The patients’ 
age showed a wide range from neonates to young adults 
(median: 4.8 years, range: 0–35.3, IQR: 1.4–12.5). In 19% 
of cases (n = 92/487), the patient was an infant (≤ 1 year; 
with n = 14/92 neonates), and in 12% over 18 years old 
(n = 58/487). In 46% of cases, patients had a migration back-
ground (i.e., either the patient or their parents had migrated 
to Germany), and in 18% of cases, an interpreter was needed 
due to language barriers. In 37% of cases, the patient was 
admitted without an accompanying adult.

Admissions and discharges Admission and discharge infor-
mation are listed in Table 2. Additionally, Table 3 shows 
TfSL group comparisons for admission frequency and deaths 
on the PPCU. Sixty-six percent of cases on the PPCU were 
referred by a home PPC team and 9% by an ICU (Table 2). 
More than 1/3 of individual patients were admitted repeat-
edly (38%, n = 77/201 patients; median: 3, range: 2–20, IQR: 
2–6 admissions for patients with > 1 admission). Patients in 
TfSL group 1 were more often admitted only once (81%; 

Table 1  TfSL categories of life-limiting and life-threatening conditions [26]

TfSL Together for Short Lives

TfSL group 1 Life-threatening conditions for which curative treatment may be feasible but can fail
TfSL group 2 Incurable conditions, where premature death is inevitable, but long periods of intensive disease-directed treatments aim at 

prolonging life and taking part in normal activities
TfSL group 3 Progressive conditions without curative treatment options; treatment is exclusively palliative and may commonly extend over 

many years
TfSL group 4 Irreversible but non-progressive conditions that cause severe disability, with a high likelihood of health complications and 

premature death; palliative care may be required at any stage, with unpredictable crises and intermittent episodes of care
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and 92% of oncological patients). Repeated admissions 
were more often in TfSL group 4 (47%; χ2 (3) = 9.277, 
p = 0.026; Table 3). The length of stay varied greatly from 1 
to 186 days, but most were under 3 weeks (median: 11 days, 
IQR: 6–21; Table 2). In 78% of cases, patients were dis-
charged home.

In 11% of cases, the patient died on the PPCU (54/487; 
27% of individual patients, n = 54/201). The length of end-
of-life stays also varied considerably (median: 8 days, range: 
1–101, IQR: 4–20). Of the 54 patients who died on the 
PPCU, 50% were < 3.5 years (IQR: 0.6–13), and 35% were 
infants < 1 year. Comparing the TfSL groups, significantly 
more patients died on the PPCU in TfSL group 1 (56%) than 

in the other groups (p < 0.001; Table 3). Oncological patients 
comprised 59% of TfSL group 1 patients (n = 24/41); most 
oncological patients died on the PPCU (79% vs. 21% of non-
oncological patients, n = 19/24 vs. n = 35/177; p < 0.001).

The patient’s resuscitation code status was retriev-
able from the digitalized patient chart in 73% of cases 
(n = 355/487). In 40%, full cardiopulmonary resuscitation 
(CPR) was requested (n = 196/487; 55% of the 355 cases 
with documented code). Among the 77 (38% of 201) repeat-
edly admitted patients, 63 (82% of 77) had no change in their 
code status over time, 9 (12%) changed to no CPR, 2 (3%) 
changed from no to full CPR, and 3 (4%) had repeated status 
changes. An advance directive (AD), mostly of the parental 
type [for details, see ref. 28], was available in 21% of cases 
(n = 100) and in 19% of deceased patients.

Diseases and clinical symptoms

Regarding the underlying diseases, there were 105 different 
diagnoses out of 11 different ICD-10 disease groups. Figure 1 
displays the proportions of ICD-10 and TfSL groups for all 
cases. Main diagnostic groups were diseases of the nervous 
system (38%) and congenital abnormalities (34%). Oncologi-
cal diseases comprised only 7% of cases, but 12% of individ-
ual patients due to the paucity of readmissions in this group.

In most cases, patients suffered from multiple severe 
symptoms. The most frequent permanent symptoms were 
neurological symptoms (88% of cases, n = 429/487, of which 
78% had seizures, 47% spasticity, 21% dystonia). Permanent 
gastrointestinal symptoms, mainly constipation, were also 
very frequent (80% of cases).

Figure 2 shows the frequencies of all registered acute 
symptoms. The most frequent acute symptoms were dysp-
nea (61%), pain (54%), and gastrointestinal symptoms (46%, 
n = 224/487, of which 59% had vomiting episodes, 47% con-
stipation, 23% diarrhea,). In 58% of cases, patients suffered 
from more than two acute symptoms, in 20% from at least 
six acute symptoms. For the subset of cases with oncological 
diseases (7%, n = 36/487), the frequencies of acute symptoms 
were acute pain (89%), constipation (53%), dyspnea (39%), 
irritability (28%), urogenital symptoms (17%), respiratory 

Table 2  Patient and care characteristics of 487 cases on the PPCU, 
04/2016–11/2020

ICU intensive care unit, PPC pediatric palliative care, IQR interquar-
tile range

All cases n = 487 n (%) Median (IQR) Range

Gender
  Male 297 (61)
  Female 190 (39)

Age (years) 4.8 (1.4–12.5) 0–35.3
  0–1 92 (19)
  > 1–4 139 (29)
  > 4–14 152 (31)
  > 14–18 46 (9)
  > 18 58 (12)

Length of stay (days) 11 (6–21) 1–186
Referring institution

  Home PPC team 322 (66)
  ICU 46 (9)
  Other hospital units 119 (25)

Discharge
  Home 377 (77)
  Transferred to other 

unit/hospital
56 (12)

  Deceased on PPCU 54 (11)
Full CPR code 196 (40)

Table 3  Comparison of TfSL groups: number of admissions and deaths per group

The chi-square test with n = 201 individual patients. Pairwise comparison of column proportions using the Bonferroni correction
TfSL Together for Short Lives, PPC pediatric palliative care

Total TfSL group 1 TfSL group 2 TfSL group 3 TfSL group 4 p

n (% of 201) 201 (100) 41 (20) 19 (9) 53 (26) 88 (44)
Repeated admissions p = 0.026

  > 1 admission 77 (38) 8 (19.5) 6 (32) 22 (41.5) 41 (47) Group 1 vs group 4
Deceased on PPCU p < 0.001

  Yes 54 (27) 23 (56) 2 (10.5) 14 (26) 15 (17) Group 1 vs all other groups
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secretions (14%), seizures (11%), acute aspiration (8%), spas-
ticity (6%), dystonia (3%), and screaming (0%).

Diagnostics and treatment

Diagnostics and interdisciplinary consultations In 47% of 
cases (n = 234/487), technical diagnostic procedures were 

performed, including magnetic resonance imaging (MRI), 
computer tomography (CT scan), X-ray imaging, ultrasound, 
electroencephalogram (EEG), and electrocardiogram (ECG). 
In 18% of these cases, the diagnostics were performed under 
sedation (n = 43/234). In 15% of all cases, other pediatric 
subspecialties were consulted (e.g., orthopedics, neurol-
ogy, ophthalmology). In 13 cases (3%), the clinical ethics 

Diseases of the 

nervous system

38%

Congenital 

malformations, 

deformations and 

chromosomal 

abnormalities
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Endocrine, 
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TfSL-group 4
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Fig. 1  Underlying diseases by ICD-10 disease groups and TfSL groups, 
n = 487 cases, 04/2016–11/2020. ICD-10, International Statistical Clas-
sification of Diseases and Related Health Problems, 10th revision; TfSL, 

Together for Short Lives. Category “Others” = non-frequent conditions 
grouped together, e.g., injuries, poisoning, circulatory system diseases, 
and diseases not otherwise classified

Fig. 2  Acute clinical symptoms 
requiring treatment initiation/
adjustment during the stay 
on the PPCU, n = 487 cases, 
04/2016–11/2020
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committee was consulted for complex decision-making, e.g., 
withdrawal of artificial nutrition and hydration.

Medical technology and medication In 80% of cases, 
patients were dependent on medical technology. Table 4 
shows the medical devices and parenteral medication in the 
487 consecutive cases. Thirty percent of patients had res-
piratory support, 5% had invasive, and 11% had non-invasive 
ventilation. No intubations were performed on the PPCU, 
while in some cases, non-invasive ventilation was initiated 
on the unit. Seventy-five percent of patients suffered from 
dysphagia (n = 363/487), and in most of these cases, they 
had some type of feeding tube (85%, n = 307/363).

Parenteral medication (most often antibiotics) was adminis-
tered in 50% of cases, mostly intravenously (93% of paren-
teral medication cases, n = 224/242). We analyzed the drugs 
administered as long-term medication in all consecutive 
cases over 1 year (1–12/2020, n = 102). The most common 
drugs were antacids, laxatives, and anticonvulsants (in 69%, 
65%, and 61% of cases, respectively). The average number 
of different drugs per day per case was 10 (mean/median:10, 
range: 0–20, IQR: 7–13). In 50% of cases, patients received 
inhalation therapy with beta-mimetics, corticosteroids, and/
or ipratropium bromide (frequency median: 4 times/day, 
range: 1–8, IQR: 3–4).

Psychosocial care In 88% of 102 cases within 1  year 
(1–12/2020), there was a contact between the patient/fam-
ily and the psychosocial/spiritual team. In most cases, the 
psychosocial care was rated as intensive (68%, n = 69/102), 

including regular contact and therapeutic interventions with 
the whole family system and/or individual family members.

Discussion

This study describes the heterogeneity and care complex-
ity of PPC patients treated at our specialized PPC unit over 
a 4-year-period. Our patients were mostly neurologically 
impaired, had multiple severe symptoms, and received com-
plex non-pharmacological and pharmacological treatment. 
The vast majority was dependent on life-sustaining meas-
ures, mostly artificial nutrition and/or ventilatory support. 
Patients were rarely admitted for end-of-life care, which is 
explained by the fact that 84% of the patients cared for by 
our home PPC team are able to die at home [6]. Since the 
home PPC team and the unit are located in the same center, 
and clinical collaborators rotate between the two, this allows 
for maintaining continuity of care over a period of often 
months to years [6].

Most PPCU admissions took place in crisis situations to 
achieve symptom control and stabilization. The most preva-
lent acute symptoms were dyspnea, respiratory secretions, 
and pain. Similar levels of medical complexity and symptom 
burden have been described for other inpatient PPC services 
(inpatient hospice, hospital PPC consults) [9, 17].

Our data show a considerable variation in care needs, 
admission, and discharge patterns between disease groups. 
Among the ICD-10 disease groups, neurological and con-
genital conditions had the highest prevalence. This distri-
bution of clinical conditions is similar to that in our home 
PPC team and in children with LLC in hospitals [3, 6, 17, 
18]. The small number of TfSL-2 patients (e.g., cystic fibro-
sis, Duchenne muscular dystrophy) in the cohort may be 
explained by new treatment options for these patients that 
allow them to survive into adulthood [29].

In accordance with the literature, most of our patients pre-
sented with non-oncological diseases [6, 18, 20, 30], which 
is in stark contrast to adult palliative care [19, 31, 32]. Most 
of the TfSL-1 patients, particularly oncological patients, had 
one single admission to our PPCU, often for end-of-life care. 
In an analysis of an inpatient PPC hospice in Canada, cancer 
patients also had the lowest number of admissions [9]. This 
is likely due to rare and late referrals, coupled with rapid dis-
ease progression in this group [6]. The TfSL-1 diseases are 
often associated with long periods of cure-oriented therapy 
and high hospital use [33]. In our clinical experience, the 
advent of last-generation treatments such as immunothera-
pies appears to contribute to the rarity and lateness of PPC 
referrals for these patients, many of whom currently end up 
dying in ICUs [34, 35].

Our data indicate that some PPC patients, particularly 
in the TfSL groups 3 and 4, may repeatedly need hospital 

Table 4  Medical devices and parenteral medication of 487 cases, 
04/2016–11/2020

PEG percutaneous endoscopic gastrostomy, PEJ percutaneous endo-
scopic jejunostomy

n (%)

Medical devices
  Respiratory support 145 (30)
    Non-invasive ventilation 54 (11)
    Invasive ventilation 23 (5)
    Tracheostomy without ventilation 33 (7)
    High-flow therapy 35 (7)
  Feeding tube 347 (71)
    PEG only 199 (41)
    PEG plus PEJ 30 (6)
    PEJ 48 (10)
    Nasogastric tube 70 (14)

Parenteral medication
  Intravenous 224 (46)
  Subcutaneous 18 (4)
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treatment in crises, despite receiving specialized PPC at 
home. This confirms data showing a high hospital use and 
medical complexity of children with chronic complex and 
life-limiting conditions [7, 12, 15, 33, 36, 37]. Studies report 
higher care needs and longer hospital stays, as well as a high 
percentage of ICU admissions and deaths for these patients 
[13–16]. In accordance with these data and our clinical expe-
rience, many patients eligible for PPC are currently treated in 
pediatric ICUs. Child stays and deaths in ICUs are known to 
be stressful and associated with a high risk for complicated 
grief of parents [38–40]. A specialized PPCU appears to offer 
an alternative better suited to the needs of patients with LLC 
requiring intensive medical treatment focused on symptom 
control that cannot be delivered in the home setting.

The care level on our PPCU is comparable to a pediatric 
intermediate care unit. Such units have been established 
in hospitals to spare ICU resources, by offering intensive 
care and monitoring for less critically ill patients who still 
require a higher care level than general hospital care [41, 
42]. The PPCU differs from an intermediary care unit in 
that only children with an LLC are accepted, and a special 
emphasis is placed on psychological, social, and spiritual 
care, as well as advance care planning. The focus is the 
quality of life of the child and the entire family. This does 
not mean forsaking all life-prolonging measures: in pedi-
atrics, hope for life-prolongation and palliative care often 
go hand in hand over long periods of time. as opposed to 
adult palliative care [19]. Of note, in two-thirds of cases 
on our PPCU, patients had either full code status or no 
documented limitation of life-sustaining measures. This is 
in keeping with the stated intent of PPC to not be limited 
to end-of-life care, but to strive for early integration in the 
patients’ treatment, which may still include life-prolonging 
therapies [43, 44]. Patients and families may adjust their 
treatment goals and preferences in the course of their dis-
ease, which is supported by our data (18% of repeatedly 
admitted patients had changes in CPR status).

Decisions about limitations of life-sustaining treatments 
in children with LLC are challenging and fraught with a high 
emotional burden, making it important to clarify goals of 
care well in advance of the terminal phase [45–48]. Pediatric 
advance care planning (ACP) allows families to prepare for 
future crises and plan the end-of-life care [45–47, 49, 50], 
but it often takes place too late in the course of the illness 
[51–53]. We have found the PPCU to be a very good place 
to initiate ACP discussions that can then be continued in the 
home care setting using a structured approach [28].

Hospital PPC consult teams have been promoted as a 
way to deliver bedside PPC in all inpatient units including 
ICUs. However, a recent analysis of such inpatient PPC 
programs in the USA revealed problems of practice quality 
and staff shortage [11]. Other efforts focus on guidelines 
and staff training for ICUs to incorporate PPC into their 

practice [54, 55]. However, even if it is essential for ICU 
clinicians and nurses to acquire basic PPC skills, ICUs 
generally lack the specialized PPC staff and the appro-
priate environment required for family-centered and com-
prehensive PPC [56]. In this respect, the high intensity 
of psychosocial care observed on our PPCU is consistent 
with recent data reporting a high burden of care and dis-
tress in parents of children with LLC, as well as unmet 
psychological and practical support needs [57, 58].

Our PPC center comprises a PPCU, a home PPC team, 
and a hospital PPC consult team. This helps to integrate 
PPC in existent hospital structures, facilitates continuity of 
care, and supports early integration of PPC for children with 
LLC. PPCUs are very resource-intensive and probably best 
situated in PPC centers at tertiary pediatric hospitals, from 
where they can cooperate with all regional healthcare pro-
viders involved in the care of children with LLC.

Limitations

One main limitation of our study is the retrospective design, 
which led to some missing or incomplete data. In addition, 
not all clinical features of interest could be reliably retrieved 
from the medical charts. Since we used a case-based 
approach, repeatedly admitted patients may be overrepre-
sented in the sample. And due to the monocentric design, 
the generalizability of the results to other settings or care 
services may be limited.

Conclusion

Our study describes the patient population and care offered 
on a specialized PPCU. The care level required to adequately 
respond to the needs of the patients and families corresponds 
to that of an intermediate care unit. Consistent with the par-
allelism of life-prolonging and palliative treatments in PPC 
patients, most patients on our PPCU did not have limita-
tions on life-sustaining treatments and showed a high medi-
cal complexity and dependency on medical technology. An 
acute PPCU mainly performs symptom management and cri-
sis intervention, including psychosocial crises. Most patients 
are discharged home, with end-of-life care taking place only 
in a minority of cases.

Our data may inform further PPC program development 
and stimulate PPC network building. Prospective stud-
ies should further investigate admission reasons, features, 
and outcomes of the medical, nursing, psychosocial, and 
spiritual care on a PPCU for patients with LLC, in com-
parison with other pediatric inpatient units. Such data could 
strengthen the rationale for the establishment of a limited 
number of acute PPCUs to complement outpatient PPC care 
and hospital PPC consult teams in selected tertiary centers.

1853European Journal of Pediatrics (2023) 182:1847–1855



1 3

Authors’ contributions Sophie Stoesslein developed the study design, 
acquired and analyzed the data, and drafted the manuscript. Julia 
D. Gramm contributed to the conception of the study, reviewed the 
data analysis, and supported the draft of the manuscript. Hans-Ulrich 
Bender contributed to the conception of the study and the acquisition of 
data. Petra Müller and Dorothee Rabenhorst contributed to the acqui-
sition of data. Gian Domenico Borasio contributed to the conception 
of the study and revised the manuscript. Monika Führer contributed 
to the conception of the study, supervised the whole research process, 
reviewed the data analysis, and revised the manuscript. All authors 
participated in regular discussions and approved the final version of 
the article.

Funding Open Access funding enabled and organized by Projekt 
DEAL.

Declarations 

Ethics approval This retrospective chart review study involving human 
participants was in accordance with the ethical standards of the insti-
tutional and national research committee and with the 1964 Helsinki 
Declaration and its later amendments or comparable ethical standards. 
The Human Investigation Committee (IRB) of the Ludwig-Maximilians-
University Munich approved this study in December 2020 (project no.: 
19–2519).

Consent to participate Not applicable.

Consent for publication Not applicable.

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Fraser LK et al (2014) Patterns of diagnoses among children and 
young adults with life-limiting conditions: a secondary analysis 
of a national dataset. Palliat Med 28(6):513–520

 2. Feudtner C et al (2001) Deaths attributed to pediatric complex 
chronic conditions: national trends and implications for supportive 
care services. Pediatrics 107(6):E99

 3. Fraser LK et al (2021) Estimating the current and future preva-
lence of life-limiting conditions in children in England. Palliat 
Med 35(9):1641–1651

 4. Himelstein BP et al (2004) Pediatric palliative care. N Engl J Med 
350(17):1752–1762

 5. Statistisches Bundesamt (2019) Society and state - causes of death. desta-
tis.de [09.11.2021]; Available from: https:// www- genes is. desta tis.  
de/ genes is/ online? seque nz= stati stikT abell en& selec tionn ame= 
23211# abrea dcrumb

 6. Bender H et al (2017) “Let’s bring her home first.” Patient char-
acteristics and place of death in specialized pediatric palliative 
home care. J Pain Symptom Manage 54(2):159–166

 7. Benini F et al (2010) Hospitalization in children eligible for pal-
liative care. J Palliat Med 13(6):711–717

 8. Feudtner C et  al (2013) Pediatric palliative care programs in 
children’s hospitals: a cross-sectional national survey. Pediatrics 
132(6):1063–1070

 9. Siden H et al (2014) Characteristics of a pediatric hospice pallia-
tive care program over 15 years. Pediatrics 134(3):e765–e772

 10. Widger K et al (2007) Pediatric patients receiving palliative care 
in Canada: results of a multicenter review. Arch Pediatr Adolesc 
Med 161(6):597–602

 11. Rogers MM et al (2021) Pediatric palliative care programs in US 
hospitals. Pediatrics 148(1):e2020021634

 12. Bösch A et al (2018) Life-Limiting conditions at a university pediatric 
tertiary care center: a cross-sectional study. J Palliat Med 21(2):169–176

 13. Oztek Celebi FZ, Senel S (2021) Patients with chronic conditions 
and their complex care needs in a tertiary care hospital. Arch 
Pediatr 28(6):470–474

 14. Carter BS et al (2004) Circumstances surrounding the deaths of 
hospitalized children: opportunities for pediatric palliative care. 
Pediatrics 114(3):e361–e366

 15. Fraser LK, Parslow R (2018) Children with life-limiting condi-
tions in paediatric intensive care units: a national cohort, data 
linkage study. Arch Dis Child 103(6):540–547

 16. Edwards JD et al (2012) Chronic conditions among children 
admitted to U.S. pediatric intensive care units: their prevalence 
and impact on risk for mortality and prolonged length of stay*. 
Crit Care Med 40(7):2196–2203

 17. Feudtner C et al (2011) Pediatric palliative care patients: a pro-
spective multicenter cohort study. Pediatrics 127(6):1094–1101

 18. Groh G et al (2013) Specialized pediatric palliative home care: a 
prospective evaluation. J Palliat Med 16(12):1588–1594

 19. Groh G et al (2014) Specialized home palliative care for adults and 
children: differences and similarities. J Palliat Med 17(7):803–810

 20. Nolte-Buchholtz S, Zernikow B, Wager J (2018) Pediatric patients 
receiving specialized palliative home care according to German 
law: a prospective multicenter cohort study. Children (Basel) 
5(6):66

 21. Goldman A, Beardsmore S, Hunt J (1990) Palliative care for 
children with cancer–home, hospital, or hospice? Arch Dis Child 
65(6):641–643

 22. Siden H et al (2008) A report on location of death in paediatric palliative 
care between home, hospice and hospital. Palliat Med 22(7):831–834

 23. Kassam A et al (2014) Parent and clinician preferences for loca-
tion of end-of-life care: home, hospital or freestanding hospice? 
Pediatr Blood Cancer 61(5):859–864

 24. Feudtner C et al (2007) Shifting place of death among children 
with complex chronic conditions in the United States, 1989–2003. 
JAMA 297(24):2725–2732

 25. Rapoport A (2008) A place to die: the case for paediatric inpatient 
hospices. Paediatr Child Health 13(5):369–370

 26. Chambers L (2018) A guide to children’s palliative care, 4th edi-
tion, D.A. Goldmann, Editor. Together for Short Lives: England

 27. World Health Organization (2004) ICD-10: international statisti-
cal classification of diseases and related health problems / World 
Health Organization. World Health Organization, Geneva

 28. Knochel K et al (2022) Participatory development of a modu-
lar advance care planning program in pediatric palliative care 
(MAPPS). J Pain Symptom Manage 63(2):189–198

 29. Landfeldt E et al (2020) Life expectancy at birth in Duchenne 
muscular dystrophy: a systematic review and meta-analysis. Eur 
J Epidemiol 35(7):643–653

1854 European Journal of Pediatrics (2023) 182:1847–1855

http://creativecommons.org/licenses/by/4.0/
https://www-genesis.destatis.de/genesis/online?sequenz=statistikTabellen&selectionname=23211#abreadcrumb
https://www-genesis.destatis.de/genesis/online?sequenz=statistikTabellen&selectionname=23211#abreadcrumb
https://www-genesis.destatis.de/genesis/online?sequenz=statistikTabellen&selectionname=23211#abreadcrumb


1 3

 30. Hain R et al (2013) Paediatric palliative care: development and 
pilot study of a ‘Directory’ of life-limiting conditions. BMC Pal-
liat Care 12(1):43

 31. Boisserie-Lacroix L, Marquestaut O, de Stampa M (2017) Pallia-
tive care at home: patient care pathways and clinical characteris-
tics. Sante Publique 29(6):851–859

 32. Bergsträsser E (2018) Paediatric palliative care: what is different 
in children compared to adults? Ther Umsch 75(2):101–104

 33. Ananth P et al (2015) Hospital use in the last year of life for chil-
dren with life-threatening complex chronic conditions. Pediatrics 
136(5):938–946

 34. Kaye EC et al (2018) Predictors of location of death for chil-
dren with cancer enrolled on a palliative care service. Oncologist 
23(12):1525–1532

 35. Gibson-Smith D, Jarvis SW, Fraser LK (2020) Place of death of 
children and young adults with a life-limiting condition in Eng-
land: a retrospective cohort study. Arch Dis Child 106(8):780–785

 36. Simon TD et al (2010) Children with complex chronic condi-
tions in inpatient hospital settings in the United States. Pediatrics 
126(4):647–655

 37. Bucholz EM, Toomey SL, Schuster MA (2019) Trends in pedi-
atric hospitalizations and readmissions: 2010–2016. Pediatrics 
143(2):e20181958

 38. Meert KL et al (2010) Complicated grief and associated risk fac-
tors among parents following a child’s death in the pediatric inten-
sive care unit. Arch Pediatr Adolesc Med 164(11):1045–1051

 39. Stremler R et al (2017) Psychological outcomes in parents of criti-
cally ill hospitalized children. J Pediatr Nurs 34:36–43

 40. Mattsson JY et al (2014) Meaning of caring in pediatric intensive 
care unit from the perspective of parents: a qualitative study. J 
Child Health Care 18(4):336–345

 41. Jaimovich DG (2004) Admission and discharge guidelines for 
the pediatric patient requiring intermediate care. Pediatrics 
113(5):1430–1433

 42. Geneslaw AS et al (2017) Pediatric intermediate care and pediatric 
intensive care units: PICU metrics and an analysis of patients that 
use both. J Crit Care 41:268–274

 43. Mack JW, Wolfe J (2006) Early integration of pediatric palliative 
care: for some children, palliative care starts at diagnosis. Curr 
Opin Pediatr 18(1):10–14

 44. Wan A, Weingarten K, Rapoport A (2020) Palliative care?! But 
this child’s not dying: the burgeoning partnership between pediat-
ric cardiology and palliative care. Can J Cardiol 36(7):1041–1049

 45. Lotz JD et al (2017) “Hope for the best, prepare for the worst”: a 
qualitative interview study on parents’ needs and fears in pediatric 
advance care planning. Palliat Med 31(8):764–771

 46. Lotz JD et al (2015) Pediatric advance care planning from the 
perspective of health care professionals: a qualitative interview 
study. Palliat Med 29(3):212–222

 47. Lotz JD et al (2013) Pediatric advance care planning: a systematic 
review. Pediatrics 131(3):e873–e880

 48. Lotz JD et al (2016) Medical indication regarding life-sustaining 
treatment for children: Focus groups with clinicians. Palliat Med 
30(10):960–970

 49. Hein K et  al (2020) Identifying key elements for paediatric 
advance care planning with parents, healthcare providers and 
stakeholders: a qualitative study. Palliat Med 34(3):300–308

 50. Daxer M et al (2022) How to open the door: a qualitative, obser-
vational study on initiating advance care discussions with parents 
in pediatric palliative care. J Palliat Med 25(4):562–569

 51. Durall A, Zurakowski D, Wolfe J (2012) Barriers to conducting 
advance care discussions for children with life-threatening condi-
tions. Pediatrics 129(4):975–982

 52. Edwards JD et al (2012) End-of-life discussions and advance care 
planning for children on long-term assisted ventilation with life-
limiting conditions. J Palliat Care 28(1):21–27

 53. Beernaert K et al (2019) Parents’ experiences of information and 
decision making in the care of their child with severe spinal mus-
cular atrophy: a population survey. J Child Neurol 34(4):210–215

 54. Davidson JE et al (2017) Guidelines for family-centered care in the 
neonatal, pediatric, and adult ICU. Crit Care Med 45(1):103–128

 55. Rothschild CB, Derrington SF (2020) Palliative care for pedi-
atric intensive care patients and families. Curr Opin Pediatr 
32(3):428–435

 56. Hill C et al (2019) Parent perceptions of the impact of the paediat-
ric intensive care environment on delivery of family-centred care. 
Intensive Crit Care Nurs 50:88–94

 57. Gill FJ et al (2021) The support needs of parent caregivers of 
children with a life-limiting illness and approaches used to meet 
their needs: a scoping review. Palliat Med 35(1):76–96

 58. Collins A et al (2020) Describing the psychosocial profile and 
unmet support needs of parents caring for a child with a life-
limiting condition: a cross-sectional study of caregiver-reported 
outcomes. Palliat Med 34(3):358–366

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

1855European Journal of Pediatrics (2023) 182:1847–1855


	“More life and more days”—patient and care characteristics in a specialized acute pediatric palliative care inpatient unit
	Abstract
	Introduction
	Materials and methods
	Setting
	Sampling
	Data collection
	Data analysis

	Results
	Patient, admission, and discharge characteristics
	Diseases and clinical symptoms
	Diagnostics and treatment

	Discussion
	Limitations

	Conclusion
	References


