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Abstract

Background Children with life-threatening and life-limiting conditions can experience high levels of suffering due
to multiple distressing symptoms that result in poor quality of life and increase risk of long-term distress in their family
members. High quality symptom treatment is needed for all these children and their families, even more so at the
end-of-life. In this paper, we provide evidence-based recommendations for symptom treatment in paediatric pallia-
tive patients to optimize care.

Methods A multidisciplinary panel of 56 experts in paediatric palliative care and nine (bereaved) parents was estab-
lished to develop recommendations on symptom treatment in paediatric palliative care including anxiety and depres-
sion, delirium, dyspnoea, haematological symptoms, coughing, skin complaints, nausea and vomiting, neurological
symptoms, pain, death rattle, fatigue, paediatric palliative sedation and forgoing hydration and nutrition. Recommen-
dations were based on evidence from a systematic literature search, additional literature sources (such as guidelines),
clinical expertise, and patient and family values. We used the GRADE methodology for appraisal of evidence. Parents
were included in the guideline panel to ensure the representation of patient and family values.

Results We included a total of 18 studies that reported on the effects of specific (non) pharmacological interventions to treat
symptoms in paediatric palliative care. A few of these interventions showed significant improvement in symptom relief.
This evidence could only (partly) answer eight out of 27 clinical questions. We included 29 guidelines and two textbooks as
additional literature to deal with lack of evidence. In total, we formulated 221 recommendations on symptom treatment in
paediatric palliative care based on evidence, additional literature, clinical expertise, and patient and family values.

Conclusion Even though available evidence on symptom-related paediatric palliative care interventions has
increased, there still is a paucity of evidence in paediatric palliative care. We urge for international multidisciplinary
multi-institutional collaboration to perform high-quality research and contribute to the optimization of symptom
relief in palliative care for all children worldwide.
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Background

Worldwide, there are approximately 21 million children
with conditions that can benefit from a palliative care
approach [1]. Of these children, more than eight million
need specialized paediatric palliative care [1, 2]. In the
Netherlands, it is estimated that 7000 children, adoles-
cents and young adults aged 0 to 20 years are living with
life-threatening or life-limiting conditions and need pal-
liative care [3]. Approximately, 23% of these children are
diagnosed with oncological conditions and 77% have
complex chronic conditions such as neonatal, neurolog-
ical, or metabolic disorders [4, 5]. Annually, 1000 chil-
dren die due to the consequences of these conditions
[5]. All these children and their families require paedi-
atric palliative care that focuses on improving quality of
life and alleviating physical, psychological, social, and
spiritual suffering [6].

As all children with life-threatening or life-limiting
conditions can experience multiple distressing symp-
toms, high quality symptom treatment is an essential
component of paediatric palliative care [2]. Previous
international studies have reported high levels of suffer-
ing in children with cancer, complex chronic conditions,
and advanced heart disease due to symptoms such as
pain, dyspnoea, and fatigue [7—10]. Parents reported that
these symptoms, which are often amenable to treatment,
are insufficiently controlled [9, 10]. High levels of suffer-
ing due to symptoms decrease health-related quality of
life in children and adolescents with life-threatening or
life-limiting conditions [11, 12]. Poor quality of life affects
not only the child but the whole family including parents
and siblings [8, 13]. It also increases the risk of long-term
distress in surviving family members [14]. Clearly, there
is room for improvement in easing distress due to symp-
toms in these children. This is even more evident at the
end of life, when suffering tends to worsen and attempts
to control symptoms with traditional symptom-directed
interventions are more likely to be unsuccessful [10, 15].

High quality symptom treatment should be ensured
for all children with life-threatening or life-limiting con-
ditions and their families. Clinical Practice Guidelines
(CPGs) are powerful instruments that can facilitate
consistent, efficient, and high-quality care by translat-
ing evidence into recommendations for clinical practice
[16-18]. As a result, CPGs can contribute to the integra-
tion of high-quality palliative care into daily practice.

In 2013, the first Dutch CPG for Paediatric Palliative
Care was published and provided the first recommenda-
tions on symptom treatment [19, 20]. Almost a decade after
the development of the first Dutch CPG for paediatric pal-
liative care, stakeholders expressed the need for an update
and expansion of the CPG. Most importantly, health care
providers and parents requested guidance on symptom
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treatment including treatment of refractory symptoms at
the end-of life. Additionally, recommendations needed to
be updated with evidence from new scientific literature. As
a result, the first Dutch CPG for Paediatric Palliative care is
revised and updated with recommendations on topics that
were not covered in the first CPG [21].

The revised CPG provides recommendations on symp-
tom treatment, advance care planning, shared decision-
making, organisation of care, psychosocial care, and loss
and bereavement care [21]. In this paper, we present
the recommendations on symptom treatment and give
an overview of the most recent evidence that was used
to base recommendations upon. The recommendations
on advance care planning, shared decision-making, and
organisation of care; and psychosocial care and loss and
bereavement care will be presented in two subsequent
papers.

Methods
The full methodology of the Dutch CPG for paediatric
palliative care has been published in a separate paper [22].

Scope

This guideline provides guidance on palliative care for
all children aged 0 to 18 years with life- threatening or
life-limiting conditions, their caregivers, and siblings
(hereafter referred to as families) throughout the entire
palliative trajectory (from palliative diagnosis till after
end-of-life), with the ultimate goal to improve quality of
palliative care and thereby quality of life of children and
their families [6]. In this paper we provide recommenda-
tions for symptom treatment.

Multidisciplinary guideline development panel

The guideline development panel consisted of an expert
panel of 56 professionals with expertise in paediatric
palliative care and a panel of nine (bereaved) parents
(Appendix A). Professionals from multiple disciplines
such as psychologists, neurologists, paediatricians,
nurse practitioners, dermatologists, anaesthesiologists,
intensivists, physical and occupational therapists, and
specialists in paediatric rehabilitation and intellectual
disabilities were included in the guideline panel. Pro-
fessionals were selected based on their experience with
paediatric palliative care, of whom some had specific cer-
tified training in this field. Within the guideline develop-
ment panel, a core group of 11 experts was established to
ensure consistency throughout the guideline. The other
45 experts were appointed to working groups (WGs) that
focused on symptom treatment (WG 1) and refractory
symptom treatment (WG 2). WGs covered multiple top-
ics for which sub-WGs were established. WG 1 consisted
of 11 sub-W@Gs that focused on non-pharmacological and
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pharmacological interventions of anxiety and depression,
delirium, dyspnoea, haematological symptoms, cough-
ing, skin complaints, nausea and vomiting, neurological
symptoms, pain, death rattle, and fatigue. WG 2 focused
on paediatric palliative sedation and forgoing hydration
and nutrition. All topics were selected based on priorities
of health care providers and parents [22]. An overview of
the working structure and guideline development process
is shown in Appendix B and C.

Representation of patients and their families

Different methods were used to include perspectives of
children and their families [22]. Two members of the core
group were dedicated to ensure representation of child
and family and their values during the entire guideline
process. Additionally, a diverse panel consisting of nine
(bereaved) parents of children with life-threatening or
life-limiting conditions reviewed the first drafts of all
guideline texts and recommendations and reviewed the
complete concept guideline. We ensured that the panel
represented a broad spectrum of experiences regarding
paediatric palliative care by including parents of children
with a variety of palliative conditions, age, and stage of
disease (currently receiving palliative care or deceased).

Formulation of clinical questions

The two WGs formulated a total of 27 clinical questions
(Appendix D). WG1 formulated 24 clinical questions on the
effect non-pharmacological and pharmacological interven-
tions for symptom treatment. WG 2 formulated three clini-
cal questions that focused on the effect of paediatric palliative
sedation and the effect of forgoing hydration and nutrition.

Search strategy and selection criteria

For the 27 clinical questions, we updated the literature
search that was conducted for the former CPG (2013)
[19] identifying randomized controlled trials (RCTs),
controlled clinical trials (CCTs), or systematic reviews
(SRs) of RCTs and CCTs on paediatric palliative care
interventions (last update, January 24, 2020) (Appen-
dix E). Studies were selected according to inclusion cri-
teria related to study design (RCTs, CCTs, SRs of RCTs
and CCTs), study population (children aged 0 to 18 with
a life-threatening or life-limiting condition, according
to the definition of the World Health Organization [6])
and study subject (paediatric palliative care interventions
related to symptom treatment). Only studies published
in English or Dutch language were included. Studies that
described interventions on complementary or alternative
medicine were excluded (Appendix F). We also searched
for eligible studies in reference lists of included studies
and identified SRs, guidelines, and textbooks. Moreover,
we asked WG members to provide eligible studies.
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Summary and appraisal of evidence

To answer the clinical questions, we summarized included
studies in evidence tables. We categorized evidence by
outcome measures in summary of findings tables. Then,
we formulated conclusions of evidence for each outcome
measure. The quality of the total body of evidence was
graded using the Grading of Recommendations Assess-
ment, Development, and Evaluation (GRADE) method
[22]. Study selection, summary and appraisal of evidence
and formulation of conclusions was performed by one
independent reviewer [22]. All processes were checked
by members of the core group. In case the systematic
literature search would yield little to no evidence, we
searched for textbooks on paediatric palliative care and
existing evidence-based guidelines on general paediatrics,
and paediatric and adult palliative care in several guide-
line databases (Appendix E). Textbooks and guidelines
were included if they were deemed relevant for the top-
ics addressed in the (sub) WGs (Appendix F). We used
textbooks and recommendations from guidelines to refine
considerations and recommendations for this guideline.

Translating evidence into recommendations

When translating the evidence into recommendations,
several factors were taken into account: (1) the qual-
ity of the evidence (the higher the quality of evidence,
the more likely it is to formulate a strong recommenda-
tion), (2) additional literature including textbooks and
guidelines, (3) patient and family values and needs, (4)
clinical expertise, (5) acceptability (legal and ethical con-
siderations), (6) feasibility (sufficient time, knowledge,
and manpower), and (7) benefits versus harms of the
interventions. For each clinical question, WG members
described the relevant considerations. Decisions regard-
ing the final formulation of the recommendations were
made through group consensus.

The strength of each recommendation was graded accord-
ing to published evidence-based methods (appendix G) [23,
24]. Recommendations were categorised as strong to do
(green), moderate to do (yellow) or strong not to do (red).

Results

Identification of evidence and additional literature

The systematic search for RCTs, CCTs and SRs of RCTs
and CCTs on paediatric palliative care interventions
yielded 5078 studies of which 168 were subjected to full-
text screening. A total of 18 studies (three SRs of RCTs and
15 RCTs) on non-pharmacological and pharmacological
interventions to treat symptoms were included (Appendix
H). Furthermore, we included two textbooks, and 29 CPGs
(six paediatric palliative care CPGs, 11 general paediatric
CPGs and 12 adult palliative care CPGs) as additional lit-
erature to deal with lack of evidence (Appendix I).
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Table 1 Conclusions of evidence on symptom treatment in paediatric palliative care [25-41]
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Effect of (non) pharmacological interventions for symptom treatment in palliative care for children aged 0 to 18 years with life

threatening and life-limiting conditions

Anxiety and depression

Quality of evidence

Unknown effect of nonpharmacological and pharmacological treatment

No studies

Delirium

Quality of evidence

Unknown effect of nonpharmacological and pharmacological treatment (preventive treatment,
antipsychotics, and benzodiazepines)

No studies

Dyspnoea

Quality of evidence

Walking with non-invasive ventilation vs. walking without non-invasive ventilation in children with cystic
fibrosis

No significant effect on degree of dyspnoea

corticosteroids, dilators and mucolytics)

N exercise capacity (walking distance; no significant effect on peripheral oxygen saturation, heart rate, [6295]666 VERY LOW (1RCT)
respiratory rate)
N pulmonary function (forced expiratory volume in the first second, minute volume, tidal volume, and
pulmonary ribcage volume; no significant effect on other parameters)
High intensity training vs. low intensity training in children with cystic fibrosis
No S|gnnf|cant eff‘?ct t?n dfegr?e of dyspnoea S ©OOO VERY LOW (IRCT)
N exercise capacity (inspirational muscle endurance; no significant effect on other parameters) 26]
No significant effect on pulmonary function (forced expiratory volume in the first second and forced vital
capacity)
Unknown effect of other nonpharmacological treatment (physical therapy, ventilator use, oxygen,
relaxation, and distraction techniques) and pharmacological treatment (opioids, benzodiazepines, No studies

Haematological symptoms

Quality of evidence

Erythropoietin (Epoetin Alfa) vs. no treatment or placebo in children with cancer
No significant effect on haemoglobin levels (in one study, haemoglobin levels did increase in the
intervention group; no significant effect)
No significant effect on the number of required blood cell transfusions
Most common adverse effects in both intervention and control group were hypertension, fever,
infection, and mucositis

BDOO LOW (2 RCTs) [27,
28]

Erythropoietin (Epoetin Alfa) vs. placebo in children with cancer

pharmacological treatment for bleeding, and pharmacological treatment for thrombosis

LOW (1RCT) [28
No significant effect on quality of life OO0 ( ) [28]
Unknown effect of other pharmacological treatment for anaemia (vitamins, iron, and erythrocyte
transfusions), pharmacological treatment for thrombocytopenia (thrombocyte transfusions), No studies

Coughing

Quality of evidence

Unknown effect of nonpharmacological (postural advice, physical therapy for sputum mobilization) and
pharmacological treatment (non-opioids, opioids, nebulization with saline or cold steam)

No studies

Skin complaints

Quality of evidence

Naloxon infusion vs. placebo in children with post-operative opioid-induced side effects
{ incidence of pruritus

@OOO6 VERY LOW (1RCT)
[29]

Unknown effect of nonpharmacological treatment for pruritus and other pharmacological treatment for
pruritus and pressure ulcers

No studies

Nausea and vomiting

Quality of evidence

Self-hypnosis vs. standard treatment with anti-emetics in children with cancer
{ supplemental anti-emetic medication
no significant effect on nausea and vomiting
{ anticipatory nausea 1 to 2 months post diagnosis
no significant effect on anticipatory nausea 4 to 6 months post diagnosis

@O O VERY LOW (1RCT)
[30]

High dose ondansetron or low dose ondansetron vs. placebo in children with cancer
{ incidence emetic episodes within 24h

D DPS MODERATE (1RCT)
[31]

High dose ondansetron vs. low dose ondansetron
no significant effect on incidence of emetic episodes within 24h
no significant effect on nausea severity within 24h

BDPO MODERATE
(2RCTs) [31, 32]

GO OO VERY LOW (1RCT)
[32]

High dose ondansetron + dexamethasone vs. low dose ondansetron + dexamethasone in children with
cancer
{ incidence of emetic episodes and nausea severity within 24h

@OOO6 VERY LOW (1RCT)
[32]
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Table 1 (continued)
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Ondansetron vs. metoclopramide
{ incidence of emetic episodes and nausea severity within 24h
{ extrapyramidal symptoms as adverse effect after intervention

GO 6O VERY LOW (1RCT)
[33]

Granisetron vs. ondansetron in children with cancer

no significant effect on incidence of emetic episodes and nausea severity within 24h PSSO VERY LOW (1RCT)
Most common reported adverse effects in both treatment groups was headache (unclear if significant [34]
difference).

Granisetron vs. tropisetron in children with cancer
{ incidence emetic episodes and nausea severity within 24h [655?66 VERY LOW (1RCT)
Most common reported adverse effects in both treatment groups were headache and constipation.

Aprepipant + dexamethasone + ondansetron vs. dexamethasone + ondansetron in children with cancer PSSO 6 VERY LOW (1RCT)
{ incidence emetic episodes within 24h (unclear if significant) [36]

Midazolam vs. placebo; dexamethasone vs. placebo; midazolam + dexamethasone vs. placebo in children
undergoing surgery
{ incidence of emetic episodes and incidence of nausea within 24h

@O 6O VERY LOW (1RCT)
[37]

Midazolam vs. dexamethasone in children undergoing surgery
{ incidence of emetic episodes within 24h
no significant effect on incidence of nausea within 24h

@O 6O VERY LOW (1RCT)
[37]

Neurological symptoms

Quality of evidence

Botulinum Toxin-A injections and occupational therapy (OT) vs. OT (and intramuscular sham) in children
with cerebral palsy
N parent-reported treatment efficacy (long-term effect might be dependent on the number of
injections)

DDOO LOW (2RCTs) [38,
39]

Botulinum Toxin-A injections and OT vs. OT in children with cerebral palsy
{ spasticity levels of upper limbs (forearm and wrists)
No significant effect on motor performance

@OOO6 VERY LOW (1RCT)
[38]

difficulties, problems with talking, loss of strength and urinary retention)

Botulinum Toxin-A injections and OT vs. intramuscular sham and OT in children with cerebral palsy PSSO 6 VERY LOW (1RCT)
No significant effect on quality of life [39]

Unknown effect of nonpharmacological treatment for spasticity (physical therapy and OT), and other .

. . . X No studies
pharmacological treatment for spasticity (baclofen, benzodiazepines)
Unknown effect of nonpharmacological treatment for epilepsy (ketogenic diet and psychological
interventions) and pharmacological treatment for epilepsy (seizure treatment, seizure maintenance No studies
treatment, and refractory epilepsy treatment)
Unknown effect of (non)pharmacological for movement disorders No studies
Unknown effect of (non)pharmacological treatment for neurological deficits (bothersome or troublesome
double vision, incomplete closing of the eyes, visual hallucinations, hearing problems, swallowing No studies

Pain

Quality of evidence

Cognitive behavioural therapy vs. control in children with chronic iliness (painful conditions, cancer,
diabetes, asthma, traumatic brain injury)
{ child symptoms (post-treatment)

GO OO VERY LOW (12
RCTs) [40]

No significant effect on child symptoms (follow-up) OO 6 VERY LOW (7
RCTs) [40]
Family therapy for parents vs. control in children with chronic illness (painful conditions, cancer, diabetes,
asthma, traumatic brain injury) DO S LOW (5 RCTs)(40)
No significant effect on child symptoms (post-treatment)
No significant effect on child symptoms (follow-up) PSSO VERY LOW (2
RCTs) [40]

Problem-solving therapy for parents vs. control in children with chronic illness (painful conditions, cancer,
diabetes, asthma, traumatic brain injury)
No significant effect on child symptoms (post-treatment)

BDOO LOW (2 RCTs) [40]

Multi-systemic therapy for parents vs. control
No significant effect on child symptoms (post-treatment)
No significant effect on child symptoms (follow-up)

GDOO VERY LOW (4
RCTs) [40]

DDOO LOW (2 RCTs) [40]

Intrathecal baclofen vs. placebo or therapy as normal in children with cerebral palsy
{ pain
Most common adverse effects in both intervention and control group were related to Cerebrospinal Fluid
Leakage

GO OO VERY LOW (3
RCTs) [41]

2 In the systematic review of Wiffen et al., no evidence on the effect of opioids on cancer-related pain was identified [42]
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Evidence

The evidence tables and summary of findings tables are
presented in Appendix ] and K and the conclusions of
evidence are shown in Table 1.

Studies reported on the effects of the following spe-
cific interventions: non-invasive ventilation [25] and high
intensity training [26] for dyspnoea; erythropoietin for
anaemia (haematological symptoms) [27, 28]; naloxone
for pruritus (skin complaints) [29]; self-hypnosis [30] and
anti-emetics including ondansetron [31-33], metoclo-
pramide [33], granisetron [34, 35], tropisetron [35], apre-
pipant [36], midazolam [37] and dexamethasone [37] for
nausea and vomiting; botulinum toxin-A injections and
occupational therapy [38, 39] for spasticity (neurological
symptoms); and psychological interventions for parents
including cognitive behavioural therapy, family therapy,
problem-solving therapy and multi-systemic therapy [40]
and adjuvant medication including intrathecal baclofen,
botulinum toxin A injections, oral alendronate, oral rise-
dronate and intravenous pamidronate [41] for pain.

A few interventions showed significant improvement in
relief of symptoms or quality of life among children with
life-threatening or life-limiting conditions. Non-inva-
sive ventilation and high intensity training significantly
improved exercise capacity in children with cystic fibro-
sis (very low quality evidence) [25, 26]. One study showed
that treatment with naloxone significantly decreased inci-
dence of pruritus in children who received opioids post-
operatively (very low quality evidence). Regarding nausea
and vomiting, self-hypnosis significantly decreased sup-
plemental anti-emetic medication use and anticipatory
nausea in children with cancer (very low quality evi-
dence) [30]. In addition, most anti-emetic medication
including ondansetron, granisetron, aprepipant, mida-
zolam and dexamethasone significantly decreased the
incidence of emetic episodes and/or nausea severity (very
low to moderate quality evidence) [31-37]. Concern-
ing interventions for neurological symptoms, botulinum
toxin-A injections significantly decreased spasticity lev-
els of upper limbs and significantly increased parent-
reported efficacy in children with cerebral palsy (very low
to low quality evidence) [38, 39]. Furthermore, cognitive
behavioural therapy for parents significantly decreased
child symptoms including pain in children with chronic
illnesses (very low quality evidence) [40]. Additionally,
oral alendronate decreased pain in children with osteo-
genesis imperfecta (low quality evidence) [41].

For other interventions no significant effects were
found. This included treatment with erythropoietin to
improve anaemia in children with cancer (low quality evi-
dence) [27, 28]. Regarding pain in children with chronic
illnesses, no significant effect was found for family ther-
apy, problem-solving therapy, and multi-systemic therapy
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for parents which aimed to improve child symptoms (very
low to low quality evidence) [40]. Also, botulinum toxin A
injections, oral risedronate, and intravenous pamidronate
did not significantly decrease pain (very low to low qual-
ity evidence) [41]. Furthermore, the effect of opioids on
cancer-related pain remains unknown, as the systematic
review did not identify any studies on this topic [42].

Additional literature

Because there was limited evidence on paediatric pallia-
tive care interventions, we identified additional literature.
The relevant recommendations from 29 guidelines on
paediatric palliative care, general paediatrics and adult
paediatric palliative care [43-71] and the textbooks [72,
73] on paediatric palliative care were used to refine con-
siderations and recommendations.

Translating evidence into recommendations
Recommendations were based upon the evidence, addi-
tional literature, clinical expertise, patient and family
values, and other considerations such as costs and avail-
ability of medication. All members of the guideline devel-
opment panel agreed that quality of life and values and
needs of the child and family should be the main focus
of every treatment-related decision. This was the starting
point in the process of formulating recommendations.

Clinical experts, patient representatives and parents
identified other key aspects that frequently influenced
treatment-related recommendations. In addition to the
treatment effects, the expected burden of treatment on
the child was considered. Physical therapy techniques, for
instance, can help to relief suffering due to coughing but
are physically challenging and can only be considered if the
child is willing and able to perform these techniques. More-
over, the adverse effects of potential interventions were
considered. For example, starting antipsychotics to treat
delirium carry a high risk of adverse effects [70]. Health
care providers should be aware of these adverse effects of
antipsychotics and monitor daily. If adverse effects occur,
other medication should be considered. Finally, the child’s
life-expectancy or prognosis is of importance. For example,
vitamins and nutritional supplements should not be given
to children with anaemia if life expectancy is short.

When formulating recommendations on paediatric
palliative sedation and forgoing hydration and nutrition,
clinical experts and parent representatives acknowledged
the importance of thoughtful communication and care-
ful preparation of all processes related to end-of-life
care. Therefore, recommendations on refractory symp-
tom treatment covered the entire process of paediatric
palliative sedation and forgoing hydration and nutrition
including communication, preparation, execution, and
evaluation.
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Delirium N=15 hydration
N =10 9 & nutrition
N=12
9
Palliative
Dyspnoea Sedation
N=14 N =15
4 Symptom treatment

Haemato-
logical
symptoms

N=14
7

Coughing
N=7

Skin
complaints
N =32

Nausea &
vomiting

N=13
10

Q-

Anxiety &
depression

Forgoing

in paediatric palliative care
Recommendations

7 Fatigue
N=15
=106
=106
=6
Death
=3 rattle 2
N =221 N=4
Pain
N=18
Neurological ¥ 11
,, Symptoms
N=52

Consider 6 Do not do O No recommendation possible®

Fig. 1 Number and strength of recommendations on symptom treatment in paediatric palliative care

a |t was not possible to formulate a recommendation due to insufficient evidence and lack of consensus among experts

We formulated a total of 221 recommendations on
(non-)pharmacological treatment of anxiety and depres-
sion, delirium, dyspnoea, haematological symptoms,
coughing, skin complaints, neurological symptoms, pain,
death rattle, fatigue, paediatric palliative sedation and for-
going hydration and nutrition. Based on the level of evi-
dence and other factors such as patient and family values,
clinical expertise, and benefits and harms of the inter-
vention, we formulated 106 strong recommendations to

do (green), 106 weak recommendations to consider (yel-
low) and six strong recommendations not to do (red).
In three situations, there was insufficient evidence and
lack of consensus among experts to determine whether
the benefits of the specific intervention outweigh poten-
tial harms. As a result, it was not possible to formulate a
recommendation. In Fig. 1 we provide an overview of the
number of recommendations on symptom treatment per
topic. All recommendations are shown in Tables 2 and 3.
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Table 2 Recommendations on symptom treatment in paediatric palliative care

Recommendations on (non)pharmacological symptom treatment in palliative care for children aged 0 to 18 years with life threatening

and life-limiting conditions (n=194) ®

Anxiety and depression

Nonpharmacological treatment of anxiety and depression
Provide psychoeducation about the symptoms.
Organize a day/week structure with attention to rituals, emotion-focused activities and activities that are "as normal as
possible" (recovery-oriented).
Involve a registered psychosocial counsellor with experience in palliative care when deploying counselling or treatment.

Consider For anxiety, consider engaging experts in self-management in the form of mindfulness, relaxation, self-hypnosis, or guided
fantasy.

Pharmacological treatment of anxiety and depression

Pharmacological treatment for anxiety

Discuss the use and initiation of medication with a child psychiatrist experienced in palliative care or a paediatrician.

When initiating medication, consider whether supporting psychotherapy is appropriate and feasible.

Consider For anxiety reduction in dying children, consider intranasal midazolam.

For acute anxiety, consider intranasal midazolam or oral lorazepam.

For acute anxiety in pediatric delirium or psychotic dysregulation, consider antipsychotics (risperidone, haloperidol).

Pharmacological treatment for depression

Consider Consider use of medication in consultation with a child psychiatrist experienced in palliative care or a paediatrician.

When using medication, consider whether supportive psychological therapy is appropriate and feasible.

For moderate to severe depression in children 8 years and older, consider fluoxetine.

Consider SSRIs especially for children with cancer.

Consider methylphenidate.

Do not administer TCAs because of the potential for serious adverse effects and the need for determinations of blood levels.
Nonpharmacological treatment of delirium

Deploy, whenever possible, non-medical interventions focused on prevention, orientation, communication, matching stimuli,
and safety to treat paediatric delirium.

Involve parents in the child's care as much as possible.

Delirium is an intense experience for all involved. Provide adequate (after) care for the child and family, environment, and
caregivers (in the form of training).

Pharmacological treatment of delirium

Pharmacological treatment for prevention of paediatric delirium

NAP Opinions on the use of drug treatment for prevention of paediatric delirium, for example with antipsychotics, cannot be
substantiated due to lack of evidence.

Antipsychotics (haloperidol, risperidone, and quetiapine)

Consider In children with delirium, consider treatment with medication if non-drug interventions do not have a sufficiently rapid effect.
Depending on the adverse effects profile, drug interactions and available routes of administration, a choice may be made
between risperidone or haloperidol.

In case of non-response or adverse reaction to first administered drug (haloperidol or risperidone), consider switching drugs or
administering quetiapine.

When starting antipsychotics, be alert to side effects including extrapyramidal symptoms and prolongation of QT interval.
For severe acute dystonia as a side effect of medication requiring treatment, consider biperidene.

Benzodiazepines

Consider | In children in the terminal phase with refractory delirium, consider palliative sedation.

Dyspnoea

Nonpharmacological treatment of dyspnoea

High-intensity training

NA® High-intensity training appears to have no effect on dyspnoea compared with low-intensity training. The application of high-
intensity training cannot be substantiated. Therefore, giving a recommendation is not possible. ©

Physical therapy techniques

Provide information and advice on breathing exercises and other physical therapy techniques (see also: Coughing - physical
therapy techniques for sputum mobilisation).

Consider Consider employing a physical therapist to apply physical therapy techniques, such as breathing exercises and alternating
positions (see also: Coughing - physical therapy techniques for sputum mobilisation).

Non-invasive ventilation

Consider | In cases of dyspnoea due to Cystic Fibrosis, consider non-invasive ventilation. ¢

Use of a ventilator




van Teunenbroek et al. BMC Palliative Care (2024) 23:72 Page 9 of 20

Table 2 (continued)

Consider | Consider the use of a 'hand-held' fan to cool the face

Oxygen
Consider | Consider administering oxygen as a trial treatment. Stop administering oxygen if it does not work.

Relaxation and distraction techniques

_ Create a calm environment.

Consider Consider bringing in experts for self-hypnosis.

Consider relaxation and distraction techniques and the use of comfort talk.
Pharmacological treatment of dyspnoea

Opioids and benzodiazepines

Give fentanyl nasal spray intranasally for rapid treatment and anxiety reduction.

Start morphine orally, intravenously, or subcutaneously if the shortness of breath causes discomfort.

Consider Consider lorazepam or midazolam (in combination with morphine) to reduce perceived discomfort, especially if anxiety is also

present.
Corticosteroids, dilators and mucolytics
Consider In cases of dyspnoea arising from airway swelling, atelectasis, or broncho-obstruction, consider dexamethasone, other

steroids, pulmonary dilators or mucolytics.
Treatment of refractory dyspnoea
Consider In In terminally ill children with refractory dyspnoea, consider palliative sedation.

Haematological symptoms

Pharmacological treatment of anaemia

Erythropoietin

Do not give erythropoietin in chemotherapy-associated anaemia. ©

Vitamins & iron

Do not give vitamins and nutritional supplements to treat anaemia if life expectancy is short.

Erythrocyte transfusions

In children with long-term anaemia with bone marrow failure (e.g., MDS) in the palliative phase, adopt an individual

transfusion policy based on perceived quality of life.

In hematologic children with anaemia based on bone marrow failure, give erythrocyte transfusion on an individual basis at an

Hb between 4.3-5.0 mmol/L or with symptoms of anaemia.

Pharmacological treatment of thrombocytopenia

Thrombocyte transfusions

Adhere to the platelet limits from the national transfusion guideline in palliative procedures (such as placement of an epidural

catheter).

Consider In children with thrombocytopenia due to production disorder, consider adhering to the transfusion limits from the national

transfusion guideline:

. a prophylactic platelet transfusion in case of a platelet count lower than 10 x 10°/L. in case of a WHO grade 2
haemorrhages, a thrombocyte transfusion in case of platelets lower than 30 x 10%/L.

. with bleeding WHO grade 3 or 4 a platelet transfusion with platelets lower than 100 x 10°/L.

Before a particular physical activity with risk of bleeding, consider a platelet transfusion

Pharmacological treatment of bleeding

Treat nasal bleeding with local adrenaline, xylometazoline, spongostan or possibly local coagulation by ENT physician.

Consult with a paediatric surgeon when local bleeding cannot be easily stopped.

Consider In bleeding due to thrombocytopathy, consider desmopressin (DDAVP).

For persistent or severe bleeding tendency due to coagulation factor deficiency, consider vitamin K, FFP and/or recombinant

factor VII.

In thrombocytopenia and mucosal bleeding (nasal, gum bleeding, menorrhagia) anti-fibrinolytic medication to reduce bleeding

tendency. Do not give fibrinolytic drugs in haematuria.

If bleeding occurs, consider platelet transfusion: see section on platelet transfusion.

Pharmacological treatment of thrombosis

Consider Consider giving a direct-acting oral anticoagulants (DOAC) for symptomatic thrombosis.

Coughing

Nonpharmacological treatment of coughing

Postural advice

Consider | If coughing is productive, consider placing the child in a sitting or standing position.

Physical therapy techniques for sputum mobilization
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Table 2 (continued)

Consider Apply physical therapy techniques for sputum mobilization such as breathing exercises, air stacking, compression, cough
machine ‘cough assist’, postural drainage, PEP, and huffing.

Discuss with child and parents that physical therapy techniques should be discontinued if the child continues to weaken, and
treatment becomes too burdensome.

Pharmacological treatment of coughing

Non-opioids

Consider | If coughing is nocturnal, consider administering honey or dextromethorphan.

Opioids

Start opioids orally or parenteral if coughing causes discomfort. Here, morphine is the first choice.
Consider Consider noscapine or codeine. Effect has not been demonstrated in cough.
Nebulization with saline or cold steam
Consider | Consider nebulization with physiological or hypertonic saline or cold steam
Skin complaints
Pressure ulcers

antiseptic agents

topical metronidazole gel
antimicrobial dressings
charcoal dressings

Nonpharmacological treatment of pressure ulcers
Determine whether wound healing or symptom relief is the goal of treatment.
Assess the wound for infection, pain, fragility, oedema, colour, odour, and deterioration
Clean the wound (especially for yellow or black wounds and/or odour issues) by flushing with tap water once daily.
. Use odour neutralizers such as cat litter or activated charcoal
If necessary, involve a (paediatric) physical therapist, occupational therapist, or medical device manufacturer in using assistive
devices or making adjustments so that skin lesions are less stressed.
Nonpharmacological treatment of pressure ulcers
Consider Consider treatment of pain due to wounds

Choose a wound dressing appropriate to the wound. Use the classification model in ‘het WCS wondenboek’ © (also available as
an app) for this purpose, if necessary.
Choose dressing materials that meet a wide range of requirements if more symptoms occur, such as odour, extreme exudate
formation and bleeding tendency.
Indicate rapidly occurring changes in the skin and respond to them promptly.
Limit the smell of the wound by using:
Consider surgical debridement of necrotic tissue to promote wound healing and prevent/heal infections.
Fungating wounds
(Non)pharmacological treatment of fungating wounds
Provide clear information to child and family about fungating wounds. Explain that priority is given to the child's comfort and
pay attention to the psychosocial consequences of the cancerous ulcer. Provide psychosocial and/or spiritual support if
necessary.
If possible, treat the underlying malignancy
Clean the wound and care for it using wound dressings and locally or systemically administered medications.
Treat factors that adversely affect the fungating wound, such as poor nutrition/hydration status, pressure spots, oedema
formation.
Radiodermatitis
(Non)pharmacological treatment of fungating wounds
Grade the degree of severity of radiodermatitis using the NCI/CTCAE table and tailor treatment accordingly.
Blisters and blister-related disorders
(Non)pharmacological treatment of blisters and blister-related disorders
Determine the reason for blistering (exogenous or endogenous or a combination).
Provide understandable information to child and family about the risks of fragile skin with blisters or skin with a tendency to
blister.
Prevent expansion of blistering by recognising and avoiding external factors as much as possible.
Inspect the entire skin at least daily and record where the blistering is and where it is about to occur (often red or grey skin
abnormalities).
Make arrangements with any cooperating (multidisciplinary) healthcare provider regarding care for the prevention/treatment
of blistering and consult or refer to a dermatologist/specialist in the field of blisters.
Itching
Nonpharmacological treatment of itching
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Table 2 (continued)

Take good care of the skin.

Prevent skin irritation.

Pay attention to mental well-being.

Consider In children with itching, consider using ointments based on skin condition.

In children with itching, consider complementary therapy, such as hypnosis.

Pharmacological treatment of itching

Local treatment

Treat dry skin.

In children with itching due to eczematous skin abnormalities, alternate cream with corticosteroids with a neutral cream.

Preferably let cream with corticosteroids soak in for 30 min before applying oily ointment over it.

In children with itching due to fungal infections, use topical antimycotics such as miconazole cream (2dd) or terbinafine cream

(1dd).

Use in children with itching due to bacterial infections,

. antibacterial agents such as chlorhexidine 0:5% in 70% alcohol with 1% glycerine 85% (chlorhexidine spirit FNA).

. disinfectants such as disinfecting soaps or betadine scrub (dissolved and not applied directly to the skin, supplemented, if
necessary, with fusidic acid ointment 2%).

. hygienic measures (own towel).

Systemic treatment

Consider Consider pharmacological treatment of itching depending on the cause, in accordance with the paediatric formulary.

For itching due to cholestasis, consider stent placement for (bile) flow obstruction, naloxone (provided the child is not on

opioids), colestyramine or ondansetron (be cautious in use). ¢

For itching due to other causes or itching non-responsive to other agents, consider a sedative antihistamine.

Nausea and vomiting

Nonpharmacological treatment of nausea and vomiting

Discuss with child and/or parents the role of nutrition and its possible change in relation to life expectancy.

Educate about various options when fluids and nutrition are not well tolerated:

. Administering smaller portions of oral fluids.

. Reduce total amount of nutrition.

(] Possibly administer tube feeding or parenteral fluids.

Provide relaxation and distraction, especially in situations involving anxiety.

Consider Consider providing nutritional counselling. Involve a dietitian, if necessary.

If the smell of food leads to symptoms, consider offering cold meals

Consider having the child suck on ice cube, water ice, or frozen piece of fruit.

In case of decreased gastric motility in children receiving tube feeding, consider, in consultation with an attending physician, a
switch to semi-elemental nutrition or blended diet under the guidance of a dietitian.

Consider self-hypnosis for nausea and vomiting in children with cancer. ¢

Pharmacological treatment of nausea and vomiting

Nausea and vomiting with identifiable cause

Consider The use of medication for nausea and vomiting requires a rational approach. Base the choice of medication on the main
(probable) cause and the pharmacological properties of the medication.

Nausea and vomiting with no apparent cause

Consider For nausea and vomiting without identifiable cause or with insufficient effect of causative treatment, consider administration
of antiemetics according to the step-by-step plan below (and deviate from the order if necessary):

Step 1
Consider Consider starting with:

1.  Aserotonin (5-HT3) antagonist, such as ondansetron ¢; and/or

2. A dopamine (D2)-antagonist, such as domperidone or metoclopramide; and/or
3.  Anantihistamine such as cyclizine.

Step 2
Consider Consider adding or substituting agents from the first step with:
1. Dexamethasone.

Granisetron (instead of ondansetron).

Haloperidol (instead of domperidone or metoclopramide).
Chlorpromazine or levomepromazine (instead of cyclizine)

PN

Step 3
Consider Consider adding:
1. Aprepitant.
2. A cannabis preparation containing dronabinol in consultation with an expert
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Table 2 (continued)

Neurological symptoms

Epilepsy

Nonpharmacological treatment of epilepsy
Ketogenic diet

Consider In children with difficult-to-treat epilepsy, consider a ketogenic diet.
Psychological interventions
Consider | In children with epilepsy, consider psychological interventions such as relaxation or cognitive behavioural therapy.

Pharmacological treatment of epilepsy

Seizure treatment

In children known to have epilepsy, establish a seizure treatment plan and include any treatment restrictions.

In children with first seizures: most seizures stop spontaneously within 2-3 minutes. After 3 minutes, give seizure treatment
according to a step-by-step plan.

Evaluate the effect after each step.

If epilepsy cannot be controlled, consult with a pediatric neurologist.

Maintenance treatment

Initiate maintenance treatment with antiepileptic drugs if there are multiple seizures or if a seizure is highly likely to recur.
Always do this in consultation with a pediatric neurologist.

Do not start preventive maintenance treatment with antiepileptic drugs in children with neurological disorders of the brain
who do not have epileptic seizures

Treatment of refractory epilepsy

Consider | In the case of a refractory form of epilepsy from which the child suffers, consider administration of intravenous anaesthetics
Movement disorders

Nonpharmacological treatment for movement disorders

Treatment aimed at reducing impairments due to movement disorders

Consider Check for movement disorder luxating factors such as physical discomfort, constipation, bladder retention, inadequate rest,
pain, and anxiety.

Consider low-level consultation with a (pediatric) physical therapist, occupational therapist, or pediatric rehabilitation
physician.

Consider using assistive devices to help the child sit, stand or lie down as optimally as possible.

Pharmacological treatment for movement disorders

Consider In acute status dystonicus, consider biperiden. For other acute movement disorders, consult readily with a pediatric
neurologist with expertise in movement disorders.

In dystonia, consider treatment with baclofen, clonazepam, trihexyphenidyl or gabapentin.

In focal dystonia, consider botulinum toxin A injections in consultation with a pediatric rehabilitation physician.

In persistent status dystonia, consider a deep-brain stimulator (surgical).

Spasticity
Nonpharmacological treatment for spasticity
Physical therapy and/or occupational therapy
Advise the child on optimal supported posture (in standing, sitting, and lying down) to promote the child's movement and
performance of daily activities and prevent complications of spasticity.
Consider Consider using assistive devices and orthoses/ splints to prevent complications due to spasticity and to support movement.
Consider referral to a physical therapist, occupational therapist or rehabilitation physician for treatment and advice focused on
(coping with the limitations due to) spasticity.
Pharmacological treatment for spasticity
Baclofen (oral/intrathecal)
Consult with a pediatric neurologist or pediatric rehabilitation physician for drug options for treatment of spasticity.
Consider Consider treatment with baclofen (oral) or in combination with Tizanidine.
Consider an intrathecal baclofen pump.
Benzodiazepines
Consult with pediatric neurologist or pediatric rehabilitation physician for medication options for treatment of spasticity.
Consider For acute painful muscle spasms, consider diazepam.
Consider midazolam when there is a need for sedation or treatment of epilepsy.
Botulinum toxin type A injections
Consider | In cases of localized spasticity, consider botulinum toxin type A injection in consultation with the rehabilitation physician. ¢
Neurological deficits
Nonpharmacological and pharmacological treatment of neurological deficits
Bothersome or troublesome double vision
Pay attention how the child should be approached.
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Table 2 (continued)

Consider | Consider an eye patch or taping a lens.
Incomplete closing of the eyes
Drop methyl cellulose eye drops during the day.
For sleeping, use oculentum simplex ointment and a watch glass plaster.
Consider If redness of the eye occurs, consider more frequent drops and/or ointments, both with and without antibiotics.
Visual hallucinations
Advise children to close their eyes briefly and then open them again.
Provide good room lighting; this may reduce the likelihood of developing visual hallucinations.
Consider Consider referral to a vision expertise centre to get targeted advice for how to deal with the visual problems.
Hearing problems
Make it known that you are present by touching or looking at the child.
Talk calm and clearly.
Avoid excessive ambient noise.
Use visual support through text, pictures, or gestures.
Consider Consider hearing aids or solo aids depending on the child's condition.
Consider referral to an expertise centre on hearing problems to obtain practical advice on the management of hearing
problems.
Swallowing difficulties
Provide optimal nutrition in terms of consistency; consider thickening beverages.
Offer drinking with a straw or from an appropriate drinking cup.
Provide breaks between sips to prevent choking.
Monitor administration of medication and adjust the form of administration as needed.
Consider Consider involving a speech therapist or occupational therapist for swallowing advice.
To prevent aspiration or for adequate intake, consider a tube.
Problems with talking
Be alert to changes in communication abilities.
Make best use of support in communication.
Consider Consider guidance from a speech therapist (possibly along with an occupational therapist) for advice on supportive
communication devices appropriate to the child's abilities.
Loss of strength
Consider Consider guidance from a (pediatric) physical therapist, occupational therapist, pediatric neurologist and/or pediatric
rehabilitation physician.
Urinary retention
Be alert for spinal cord injury or other neurological symptoms in cases of urinary retention.
Consider Consider placement of an indwelling catheter or intermittent catheterization.
Pain
Nonpharmacological treatment of pain
Complementary and alternative therapies
Consider | Consider the use of complementary therapies.
Psychological interventions for children
Consider | Consider the use of psychological therapies for children. ¢
Psychological interventions for parents
Consider | Consider cognitive behavioural therapy for parents. ©
Pharmacological treatment of pain
Stepwise pain management
Treat pain according to a set (time) schedule, through the most appropriate route and adapted to the child.
Follow a stepwise approach to pain management, such as the WHO ladder.
For complex pain problems, involve a pediatric palliative care team and/or a pain team.
Do not use codeine in children.
Step 1 - Non-opioids
Administer in case of mild to moderate pain, paracetamol, ibuprofen or a combination of paracetamol and ibuprofen.
Step 2 - opioids for severe pain
Administer morphine as first choice in case of severe pain.
Consider In case of severe pain, consider administering opioids in consultation with a pediatric palliative care team and/or pain team, for
example fentanyl, hydromorphone, oxycodone, or methadone.

2 This table shows the recommendations on (non) pharmacological treatment of symptoms. We also formulated recommendations on diagnosis and evaluation of
symptoms for which we did not systematically search in scientific literature. These recommendations are available on request

b Not applicable, it was not possible to formulate a recommendation due to insufficient evidence and lack of consensus among experts
¢ For this recommendation, very low to low quality evidence was identified
9 For this recommendation, moderate quality evidence was identified

€ Only available in Dutch
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Table 3 Recommendations on refractory symptom treatment in paediatric palliative care

Recommendations on refractory symptom treatment in palliative care for children aged 0 to 18 years with life threatening and life-

limiting conditions (n=27)
Palliative sedation
Education and communication on palliative sedation
Introduce palliative sedation early during Advance Care Planning conversations in preparation for the last stage of life and at
the child's dying stage.
Check with the multidisciplinary team that all conditions for palliative sedation are met
Consult experts and/or paediatric palliative care teams about communication about palliative sedation and the
implementation of palliative sedation.
When palliative sedation has been decided upon, discuss the process of palliative sedation with the child, parents and/or loved
ones. Pay attention to purpose of palliative sedation, course of the dying process, implementation of palliative sedation, and
agreements between child, parents, and caregivers.
Effect of continuous palliative sedation
Use the step-by-step plan for the recommended agents and corresponding dosage schedule in continuous palliative sedation.
If symptom-oriented medication (e.g., morphine) is given continuously parenterally, continue the symptom-oriented
medication and the medication for the purpose of continuous palliative sedation via a separate pump to prevent unwanted
increase in symptom-oriented medication when the dosage of sedatives is increased.
In children with alcohol abuse, drug use and/or higher doses of psychopharmaceuticals (including chronic use of
benzodiazepines with the indication of antiepileptic drugs), consult with paediatric palliative care team prior to palliative
sedation.
If in doubt or questions about necessary dosages, consult with a pediatric palliative care team
Consider In case of no or little effect of subcutaneous administration of midazolam and/or levomepromazine, consider switching to
intravenous administration.
When administering medication intravenously, consider administering boluses slowly over several minutes because of the risk
of apnoea with some agents.
Effect of acute palliative sedation
Deploy acute palliative sedation when all of the following criteria are present:
. an acute life-threatening complication that cannot be treated causally or symptomatically.
. the complication leads to unbearable suffering.
. the child is expected to die within minutes/hours due to the complication.
Anticipate if acute complications are expected during the palliative phase by:
. discussing the possibility in advance with child, parents and/or loved ones.
. creating a plan (available to all involved) for acute sedation if needed.
Evaluation of palliative sedation
Evaluate the effect of palliative sedation after 30 minutes using comfort score and/or FLACC score and also pain score if pain is
among the refractory symptoms. If in doubt whether the effect is sufficient, consider increasing the dose.
If in doubt about medication/doses used, consult readily with a paediatric palliative care team.
Consider In case of no or little effect of subcutaneous administration of midazolam and/or levomepromazine, consider switching to
intravenous administration.
Forgoing hydration and nutrition
Include decision-making about not starting or discontinuing (artificial) fluids and/or nutrition in Advance Care Planning
conversations.
In preparation for the last phase of life, communicate with parents on the topic of (artificial) fluid and/or nutrition abstinence.
Clarify with child (if possible) and parents that not starting, reducing, or discontinuing (artificial) fluids and/or nutrition at the
end of life is part of the natural process.
With refractory symptoms, weigh the pros and cons of not starting or discontinuing (artificial) fluids and/or nutrition.
Reduce or discontinue (artificial) fluids and/or nutrition if the child experiences discomfort as a result. Continue to confirm
that not starting or discontinuing (artificial) fluids and/or nutrition is in the child's best interest and that the child is not
suffering extra.
Discuss the joint assessment of signs of discomfort, whether based on a specific scale or not, and agree how to deal with it.
In case of discomfort due to thirst/hunger, discuss to initiate additional sedation.
Continue to give the child good lip and mouth care
Prepare parents for the changing appearance of the child.
Document the policy around (artificial) fluids and/or feeding in the medical record and individual care plan.
Consider Consider comfort feeding if (artificial) fluids and/or nutrition are not started or discontinued.
Consider organizing training for caregivers on the responsibility and communication around not starting or discontinuing
(artificial) fluids and/or nutrition in the terminal phase.
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Discussion

Optimal treatment to relieve symptoms in children with
life-threatening or life-limiting conditions is intense
and challenging. Although progress has been made in
improving and integrating paediatric palliative care in
the Netherlands [4], health care providers, parents and
other stakeholders have urged for more guidance to
relieve physical suffering and ease distress in these chil-
dren and their families. We responded to this need by
developing recommendations on symptom treatment,
including anxiety and depression, delirium, dyspnoea,
haematological symptoms, coughing, skin complaints,
nausea and vomiting, neurological symptoms, pain,
death rattle, fatigue, paediatric palliative sedation and
forgoing hydration and nutrition, as part of the revised
Dutch CPG for paediatric palliative care. With these
recommendations we aim to optimize symptom treat-
ment in paediatric palliative care in the Netherlands.
Furthermore, these recommendations can be used in
other countries to optimize symptom treatment on a
global scale.

This study has multiple strengths. First of all, the selec-
tion of symptoms was based upon priorities of clinical
experts and parents [22]. This approach allowed us to
provide recommendations on the symptoms that were
most relevant to children with life-threatening or life-
limiting conditions and their families. Furthermore, in
this way, we were able to provide recommendations for
a diverse group of children without limiting to a specific
diagnosis. It should be noted that the selection of symp-
toms does not cover the full range of symptoms that
may occur in paediatric palliative care. Still, our selec-
tion of symptoms is most comprehensive in comparison
to other international guidelines on paediatric palliative
care [66]. Additionally, we introduce the first evidence-
based recommendations on paediatric palliative sedation
in Europe.

Second, our recommendations on symptom treat-
ment are based on an evidence-based methodology,
meaning that we systematically searched for RCTs,
CCTs and SRs of RCTs and CCTs in scientific litera-
ture. We identified 18 studies reporting on effectivity
of several non-pharmacological and pharmacological
interventions to treat symptoms. We found that since
the development of the first Dutch guideline in 2013,
the number of studies on paediatric palliative care
interventions has increased [19, 22]. However, after
allocating the studies to the relevant clinical questions,
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we concluded that the evidence could only (partly)
answer eight out of 27 clinical questions. Also, the total
body of evidence was rated as low to very low qual-
ity, mainly due to imprecision of effects (as a result of
small number of participants) and potential risk of bias.
For the other 19 clinical questions on effects of symp-
tom treatment, we did not find evidence. Therefore, we
developed a strategy to deal with this lack of evidence
and included additional literature: 29 guidelines on
paediatric palliative care, general paediatrics, and adult
palliative care, and two textbooks on paediatric pallia-
tive care.

Finally, our recommendations are carefully developed
according to a transparent and comprehensive guide-
line methodology [22]. We closely collaborated with
experts in paediatric palliative care from multiple disci-
plines and parents. The transparency and the interactive
relationship between all stakeholders increased valid-
ity and trustworthiness of our guideline process and
recommendations.

The recommendations within this guideline are based
on national clinical expertise, patient perspectives,
and international evidence. We believe that these tar-
geted recommendations on symptom treatment will
be largely applicable to other contexts and can give
guidance for symptom treatment in other countries as
well. However, country-specific factors such as avail-
ability of non- pharmacological and pharmacological
interventions, infrastructure, financial resources, and
cultural backgrounds, should always be carefully con-
sidered before applying any recommendations in other
contexts.

Unfortunately, we identified multiple gaps in knowl-
edge for non-pharmacological and pharmacological
interventions to treat symptoms (Table 4). Even though
evidence on paediatric palliative care has increased
there is still paucity in evidence on non-pharmacolog-
ical and pharmacological interventions to treat symp-
toms [19, 74]. However, it should be noted that these
knowledge gaps are based on our search that focused on
paediatric palliative care only. Extrapolating evidence
from general paediatrics might fill some knowledge
gaps for treatment of symptoms. On the other hand, it
is acknowledged that paediatric palliative care requires
expertise that is often lacking in general paediatrics
[75]. Extrapolating study results from general paedi-
atrics is not always appropriate, so caution is needed
when applying this evidence.
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Table 4 Knowledge gaps for symptom treatment in paediatric palliative care

Current knowledge gaps

conditions to treat:

distraction techniques)
. Skin complaints (e.g., psycho-education, and general skincare)

. Neurological symptoms:

- Movement disorders

parents)
. Death rattle (e.g., airway suctioning, and postural advice)

conditions to treat:
. Delirium (e.g., antipsychotics, and benzodiazepines)
. Haematological symptoms
- Thrombocytopenia (e.g., thrombocyte transfusions)
- Thrombosis (e.g., direct-acting oral anticoagulants)
. Skin complaints:
- Pruritus (e.g., naloxone, and antihistamine)
. Neurological symptoms:

- Movement disorders (e.g., biperiden, baclofen)

. Pain (e.g., opioids, non-opioids, and adjuvant analgesics)
. Death rattle (e.g., anticholinergic agents)
. Fatigue: (e.g., methylphenidate)

threatening and life-limiting conditions at the end of life.

Effects of non-pharmacological interventions in palliative care for children aged 0 to 18 years with life-threatening and life-limiting
. Anxiety and depression (e.g., psycho education, mindfulness, relaxation, and self-hypnosis)

. Delirium (e.g., interventions focused on prevention, orientation, and communication)

. Dyspnoea (e.g., high intensity training, non-invasive ventilation, physical therapy, ventilator use, oxygen, and relaxation and
. Coughing (e.g., postural advice, and physical therapy for sputum mobilisation)

. Nausea and vomiting (e.g., relaxation and distraction techniques, nutritional advice, self-hypnosis)

- Epilepsy (e.g., ketogenic diet, and psychological interventions)
- Spasticity (e.g., physical therapy, and occupational therapy)

- Neurological deficits (e.g., bothersome or troublesome double vision, incomplete closing of the eyes, visual hallucination,
hearing problems, swallowing difficulties, and problems with talking.
. Pain (e.g., psychological interventions for children, complementary and alternative therapies, psychological interventions for
. Fatigue (e.g., psycho education, lifestyle counselling, physical exercise, nutritional advice, and sleep hygiene)
Effects of pharmacological interventions in palliative care for children aged 0 to 18 years with life-threatening and life-limiting
. Anxiety and depression (e.g., benzodiazepines, antipsychotics, and selective serotonin reuptake inhibitors)
. Dyspnoea (e.g., opioids, benzodiazepines, corticosteroids, dilators, and mucolytics)
- Anaemia (e.g., erythropoietin, vitamins, iron, erythrocyte transfusions)
- Bleeding (e.g., adrenaline, xylometazoline, and antifibrinolytic medication)
. Coughing (e.g., non-opioids, opioids, nebulization with saline or cold steam)
- Pressure ulcers (e.g., pain treatment, and surgical debridement of necrotic tissues)
. Nausea and vomiting: (e.g., metoclopramide, granisetron, tropisetron, dexamethasone, aprepipant, midazolam)

- Epilepsy: (e.g., seizure treatment, seizure maintenance treatment, refractory epilepsy treatment)
- Spasticity: (e.g., botulinum toxin A injections, baclofen, benzodiazepines)

- Neurological deficits such as bothersome or troublesome double vision, incomplete closing of the eyes, visual
hallucination, hearing problems, swallowing difficulties, problems with talking.

Effects of paediatric palliative sedation on depth of sedation, quality of life and lifespan in children aged 0 to 18 years with life-
threatening and life-limiting conditions or with a (very) severe multiple (intellectual) disability at the end-of-life.

Effects of forgoing hydration and nutrition on quality of life, lifespan, and parental quality of life in children aged 0 to 18 years with life-

It is clear that more research is required to relieve
symptom-related suffering and to ease distress in chil-
dren and family members. Future research should
focus on international, multidisciplinary, and multi-
institutional collaboration to reach higher numbers of

participants, to broaden the scope of study questions and
also improve study quality. In this way, we can strengthen
the evidence base of our guideline and contribute to the
optimization symptom treatment in paediatric palliative
care. Additionally, attention should be given to facilitate
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implementation of knowledge and guidelines in paediat-
ric palliative care for the purpose of achieving sufficient
symptom relief in children with life-threatening and life-
limiting conditions [75]. Furthermore, it should be noted
that other factors such as access to financial resources
and the organizational infrastructure of paediatric pal-
liative care impact the quality of palliative care and dif-
fer among countries [2, 76]. These factors should be
addressed to achieve optimal symptom treatment in pae-
diatric palliative care on a global scale.

With these recommendations, we aim to limit symp-
tom-related suffering and ease distress in children
with life-threatening and life-limiting conditions and
their families. Our methodology allowed us to provide
evidence-based recommendations on a comprehen-
sive selection of symptoms in close collaboration with
experts in paediatric palliative care, and parents. Even
though available evidence on symptom-related paedi-
atric palliative care interventions has increased, there
still is a paucity in evidence on non-pharmacological
and pharmacological interventions to treat symptoms
in paediatric palliative care. We urge for international
multidisciplinary multi-institutional collaboration to
perform high-quality research and to contribute to the
optimization of symptom relief for all children with
life-threatening or life-limiting conditions worldwide.

Abbreviations
CPG Clinical Practice Guideline
cCcT Controlled Clinical Trial

GRADE  Grading Recommendation Assessment Development and Evaluation
RCT Randomized Controlled Trial

SR Systematic Review

WG Working Group

WG1 Working group 1: Symptom treatment

WG2 Working group 2: Refractory symptom treatment

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512904-024-01367-w.

Additional file 1: Appendix A. Paediatric palliative care guideline panel.
Appendix B. Working structure for guideline development. Appendix
C. Guideline development process. Appendix D. Clinical questions.
Appendix E. Search strategies. Appendix F. Inclusion criteria. Appendix
G. Criteria for grading levels of evidence and strength of recommenda-
tions. Appendix H. Flowchart of the study selection process. Appendix
1. Results of the systematic literature search: included studies; Appendix
J. Evidence tables; Appendix K. Summary of findings tables, appraisal of
evidence, and conclusions of evidence.

Acknowledgements

Collaborators of the working groups symptom treatment and refractory symp-
tom treatment of the Dutch paediatric palliative care guideline (in alphabetic
order)

Page 17 of 20

First name Middle initials Surname
Mattijs w Alsem

Esther M. M van den Bergh
Govert Brinkhorst
Arno Colenbrander
Linda Corel

Jennifer van Dijk
Laurent Favié

Karin Geleijns

Saskia J Gischler

Lisette ‘t Hart-Kerkhoffs
Hanneke Heinen

Cindy Joosen

Carla M Juffermans
Hennie Knoester
Barbara de Koning

Tom de Leeuw
Hilda Mekelenkamp
Mariska P Nieuweboer
Sebastianus BJ Oude Ophuis
Suzanne G M.A Pasmans

Elise M van de Putte
Emmy Rakers

Irma M Rigter

Christel D Rohrich
Elisabeth J Ruijgrok

Kim van der Schoot
Ellen Siegers-Bennink
Henriette Sjouwke
Tanneke Snijders-Groenendijk
Suzanne van de Vathorst
Leo van Vlimmeren
Anne Weenink
Willemien de Weerd

llse H Zaal-Schuller

Authors’ contributions

KvT, RM, EM, LK, EV, BB, JV, and HR conceived and designed the study. KvT, RM,
and EM performed the search, data extractions, risk of bias assessment, and
GRADE assessment. KvT, RM, EM, LK and EV interpreted the data. KvT, RM, IA,
KB, CD, AG, MdG, KH, JL, MM, SM, JS, AS, JV, HR, BB, LK, EV, and EM contributed
to the formulation of the recommendations. KvT, RM, EM, LK, and EV drafted
the manuscript; and all authors critically revised the manuscript. All authors
(KVT, RM, 1A, KB, CD, AG, MdG, KH, JL, MM, SM, JS, AS, JV, HR, BB, LK, EV, and EM)
and the collaborators approved the final version of this paper.

Funding

This study has received funding from The Netherlands Association for Health
Research and Development (ZonMw). The funder of the study had no role in
study design, data collection, data analysis, data interpretation, or in writing
the manuscript.

Availability of data and materials
No datasets were generated or analysed during the current study.


https://doi.org/10.1186/s12904-024-01367-w
https://doi.org/10.1186/s12904-024-01367-w

van Teunenbroek et al. BMC Palliative Care (2024) 23:72

Declarations

Ethics approval and consent to participate

All methods were carried out in accordance with relevant guidelines and
regulations. No institutional or other licensing committee’s approval is needed
for guideline creation, as participants are not subjected to procedures and

are not required to follow rules of behaviour. Therefore, in accordance to the
Dutch law (Medical Research Involving Human Subjects Act (WMO), article 1b)
ethics approval was deemed unnecessary: https://english.ccmo.nl/investigat
ors/legal-framework-for-medical-scientific-research/your-research-is-it-subje
ct-to-the-wmo-or-not.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

"Princess Méxima Center for Pediatric Oncology, Utrecht, the Netherlands.
2Department of Pediatrics, Amalia Children’s Hospital, Radboud University
Medical Center, Nijmegen, the Netherlands. >Department of Pediatrics,
Erasmus Medical Center, Sophia Children’s Hospital, Rotterdam, the Nether-
lands. “Department of Pediatrics and Neonatology, Maxima Medical Center,
Veldhoven, the Netherlands. 5Department of Dermatology, Bravis Hospital,
Roosendaal, the Netherlands. °Emma Palliative Care Team, Emma Children’s
Hospital, Amsterdam University Medical Centre (UMC), Amsterdam, the
Netherlands. ’Department of Pediatrics, Beatrix Children’s Hospital, University
Medical Centre Groningen, University of Groningen, Groningen, the Neth-
erlands. ®Wilhelmina Children’s Hospital, University Medical Centre Utrecht,
Utrecht, the Netherlands. 9Depar‘[ment of Pediatric Neurology, Radboud
University Medical Center, Nijmegen, the Netherlands. '°Dutch Knowledge
Centre for Children's Palliative Care, Utrecht, the Netherlands. HS‘[ichting Kind
en Ziekenhuis, Utrecht, the Netherlands. '“the Netherlands Comprehensive
Cancer Organization (IKNL), Utrecht, the Netherlands. ‘3Department of Pedi-
atrics, Emma Children’s Hospital, Amsterdam University Medical Centre (UMC),
University of Amsterdam, Amsterdam, the Netherlands.

Received: 11 December 2023 Accepted: 23 January 2024
Published online: 13 March 2024

References

1. Connor SR, Downing J, Marston J. Estimating the global need for pallia-
tive care for children: a cross-sectional analysis. J Pain Symptom Manage.
2017,53(2):171-7.

2. Worldwide Hospice Palliative Care Alliance. Global Atlas of Palliative Care.
London: Worldwide Hospice Palliative Care Alliance; 2020.

3. Kenniscentrum kinderpalliatieve zorg. Wat is kinderpalliatieve zorg?

2022. Updated 2022, December 1; cited 2023, October 29. Available
from:https://kinderpalliatief.nl/over-kinderpalliatieve-zorg/wat-is-kinde
rpalliatieve-zorg/kinderpalliatieve-zorg.

4. Vallianatos S, Huizinga CSM, Schuiling-Otten MA, Schouten-van Meeteren
AYN, Kremer LCM, Verhagen AAE. Development of the Dutch structure for
integrated children’s palliative care. Children (Basel). 2021;8(9):741.

5. Centraal Bureau voor Statistiek. Overledenen; Doodsoorzaak (uitgebreide
lijst), leeftijd, Geslacht: Statline; 2022. Updated 2022, December 20; cited
2023, February 22. Available from: https://opendata.cbs.nl/statline/#/CBS/
nl/dataset/7052_95/table?ts=1662990503553.

6. World Health Organization. Integrating palliative care and symptom relief
into paediatrics: a WHO guide for health care planners, implementers and
managers. Geneva: World Health Organization; 2018.

7. Balkin EM, Wolfe J, Ziniel SI, Lang P, Thiagarajan R, Dillis S, et al. Physi-
cian and parent perceptions of prognosis and end-of-life experience in
children with advanced heart disease. J Palliat Med. 2015;18(4):318-23.

8. Marcus KL, Kao PC, Ma C, Wolfe J, DeCourcey DD. Symptoms and suf-
fering at end of life for children with complex chronic conditions. J Pain
Symptom Manage. 2022;63(1):88-97.

10.

1.

12.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Page 18 of 20

Wolfe J, Orellana L, Ullrich C, Cook EF, Kang Tl, Rosenberg A, et al. Symptoms
and distress in children with advanced cancer: prospective patient-reported
outcomes from the PediQUEST study. J Clin Oncol. 2015;33(17):1928-35.
Wolfe J, Grier HE, Klar N, Levin SB, Ellenbogen JM, Salem-Schatz S, et al.
Symptoms and suffering at the end of life in children with cancer. N Engl
J Med. 2000;342(26):1997-9.

Rosenberg AR, Wolfe J, Wiener L, Lyon M, Feudtner C. Ethics, emotions,
and the skills of talking about progressing disease with terminally il
adolescents: a review. JAMA Pediatr. 2016;170(12):1216-23.

Steineck A, Bradford MC, O'Daffer A, Fladeboe KM, O’'Donnell MB, Scott S,
et al. Quality of life in adolescents and young adults: the role of symptom
burden. J Pain Symptom Manage. 2022;64(3):244-53.e2.

Tomlinson D, Hinds PS, Bartels U, Hendershot E, Sung L. Parent reports of
quality of life for pediatric patients with cancer with no realistic chance of
cure. J Clin Oncol. 2011;29(6):639-45.

Kreicbergs U, Valdimarsdottir U, Onelov E, Bjork O, Steineck G, Henter JI.
Care-related distress: a nationwide study of parents who lost their child
to cancer. J Clin Oncol. 2005;23(36):9162-71.

Wolfe J, Hammel JF, Edwards KE, Duncan J, Comeau M, Breyer J, et al. Eas-
ing of suffering in children with cancer at the end of life: is care chang-
ing? J Clin Oncol. 2008;26(10):1717-23.

Grimshaw JM, Russell IT. Effect of clinical guidelines on medical

practice: a systematic review of rigorous evaluations. The Lancet.
1993,;342(8883):1317-22.

Grimshaw JM, Thomas RE, MacLennan G, Fraser C, Ramsay CR, Vale L, et al.
Effectiveness and efficiency of guideline dissemination and implementa-
tion strategies. Health Technol Assess. 2004;8(6):iii-iv, 1-72.

Lugtenberg M, Burgers JS, Westert GP. Effects of evidence-based clinical
practice guidelines on quality of care: a systematic review. Qual Saf
Health Care. 2009;18(5):385-92.

Knops RR, Kremer LC, Verhagen AA, Dutch Paediatric Palliative Care
Guideline Group for S. Paediatric palliative care: recommendations for
treatment of symptoms in the Netherlands. BMC Palliat Care. 2015;14:57.
Jagt-van Kampen CT, Kremer LC, Verhagen AA, Schouten-van Meeteren AY.
Impact of a multifaceted education program on implementing a pediatric
palliative care guideline: a pilot study. BMC Med Educ. 2015;15:194.
Nederlandse Vereniging voor Kindergeneeskunde. Richtlijn palliatieve
zorg voor kinderen. 2022. Updated 2022, November 28; cited 2023, Octo-
ber 26. Available from: https://palliaweb.nl/richtlijnen-palliatieve-zorg/
richtlijn/palliatieve-zorg-voor-kinderen.

van Teunenbroek KC, Kremer LCM, Verhagen AAE, Verheijden JMA, Rip-
pen H, Borggreve BCM, et al. Palliative care for children: methodology

for the development of a national clinical practice guideline. BMC Palliat
Care. 2023;22(1):193.

Gibbons RJ, Smith S, Antman E. American College of Cardiology/Ameri-
can Heart Association clinical practice guidelines: Part I: where do they
come from? Circulation. 2003;107(23):2979-86.

Atkins D, Best D, Briss PA, Eccles M, Falck-Ytter Y, Flottorp S, et al. Grading qual-
ity of evidence and strength of recommendations. BMJ. 2004;328(7454):1490.
Lima CA, Andrade Ade F, Campos SL, Brandao DC, Fregonezi G, Mourato
IP. et al. Effects of noninvasive ventilation on treadmill 6-min walk
distance and regional chest wall volumes in cystic fibrosis: randomized
controlled trial. Respir Med. 2014;108(10):1460-8.

de Jong W, van Aalderen WM, Kraan J, Koeter GH, van der Schans CP.
Inspiratory muscle training in patients with cystic fibrosis. Respir Med.
2001;95(1):31-6.

Blytkpamukgu M, Varan A, Kutluk T, Akyiiz C. Is epoetin alfa a treatment
option for chemotherapy-related anemia in children? Med Pediatr Oncol.
2002;39(4):455-8.

Razzouk BI, Hord JD, Hockenberry M, Hinds PS, Feusner J, Williams

D, et al. Double-blind, placebo-controlled study of quality of life,
hematologic end points, and safety of weekly epoetin alfa in children
with cancer receiving myelosuppressive chemotherapy. J Clin Oncol.
2006;24(22):3583-9.

Maxwell LG, Kaufmann SC, Bitzer S, Jackson EVJ, McGready J, Kost-Byerly
S, et al. The effects of a small-dose naloxone infusion on opioid-induced
side effects and analgesia in children and adolescents treated with
intravenous patient-controlled analgesia: a double-blind, prospective,
randomized controlled study. Anesth Analg. 2005;100(4):953-8.


https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-research/your-research-is-it-subject-to-the-wmo-or-not
https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-research/your-research-is-it-subject-to-the-wmo-or-not
https://english.ccmo.nl/investigators/legal-framework-for-medical-scientific-research/your-research-is-it-subject-to-the-wmo-or-not
https://kinderpalliatief.nl/over-kinderpalliatieve-zorg/wat-is-kinderpalliatieve-zorg/kinderpalliatieve-zorg
https://kinderpalliatief.nl/over-kinderpalliatieve-zorg/wat-is-kinderpalliatieve-zorg/kinderpalliatieve-zorg
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/7052_95/table?ts=1662990503553
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/7052_95/table?ts=1662990503553
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/palliatieve-zorg-voor-kinderen
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/palliatieve-zorg-voor-kinderen

van Teunenbroek et al. BMC Palliative Care

30.

31

32.

33

34.

35.

36.

37.

38.

39

40

41

42

43.

44,

45.

46.

47.

48.

49.

(2024) 23:72

Jacknow DS, Tschann JM, Link MP, Boyce WT. Hypnosis in the prevention
of chemotherapy-related nausea and vomiting in children: a prospective
study. J Dev Behav Pediatr. 1994;15(4):258-64.

Parker RI, Prakash D, Mahan RA, Giugliano DM, Atlas MP. Randomized,
double-blind, crossover, placebo-controlled trial of intravenous ondanse-
tron for the prevention of intrathecal chemotherapy-induced vomiting in
children. J Pediatr Hematol Oncol. 2001;23(9):578-81.

Brock P, Brichard B, Rechnitzer C, Langeveld N, Lanning M, Soderhall

S, etal. Anincreased loading dose of ondansetron: a north European,
double-blind randomised study in children, comparing 5 mg/m2 with 10
mg/m2. Eur J Cancer. 1996;32(10):1744-8.

Késeoglu V, Kirekgi A, Sorici U, Atay A, Ozcan O. Comparison of the
efficacy and side-effects of ondansetron and metoclopramide-diphenhy-
dramine administered to control nausea and vomiting in children treated
with antineoplastic chemotherapy: a prospective randomized study. Eur J
Pediatr. 1998;157(10):806-10.

Orchard PJ, Rogosheske J, Burns L, Rydholm N, Larson H, DeFor TE, et al. A
prospective randomized trial of the anti-emetic efficacy of ondansetron
and granisetron during bone marrow transplantation. Biol Blood Marrow
Transplant. 1999;5(6):386-93.

Aksoylar S, Akman SA, Ozgenc F, Kansoy S. Comparison of tropisetron and
granisetron in the control of nausea and vomiting in children receiving com-
bined cancer chemotherapy. Pediatr Hematol Oncol. 2001;18(6):397-406.
Gore L, Chawla S, Petrilli A, Hemenway M, Schissel D, Chua V, et al. Aprepi-
tant in adolescent patients for prevention of chemotherapy-induced
nausea and vomiting: a randomized, double-blind, placebo-controlled
study of efficacy and tolerability. Pediatr Blood Cancer. 2009;52(2):242-7.
Riad W, Altaf R, Abdulla A, Oudan H. Effect of midazolam, dexamethasone
and their combination on the prevention of nausea and vomiting follow-
ing strabismus repair in children. Eur J Anaesthesiol. 2007;24(8):697-701.
Olesch CA, Greaves S, Imms C, Reid SM, Graham HK. Repeat botulinum
toxin-A injections in the upper limb of children with hemiplegia: a rand-
omized controlled trial. Dev Med Child Neurol. 2010;52(1):79-86.
Copeland L, Edwards P, Thorley M, Donaghey S, Gascoigne-Pees L,
Kentish M, et al. Botulinum toxin A for nonambulatory children with
cerebral palsy: a double blind randomized controlled trial. J Pediatr.
2014;165(1):140-6 e4.

Eccleston C, Fisher E, Law E, Bartlett J, Palermo TM. Psychological inter-
ventions for parents of children and adolescents with chronic illness.
Cochrane Database Syst Rev. 2015;4:CD009660.

Beecham E, Candy B, Howard R, McCulloch R, Laddie J, Rees H, et al.
Pharmacological interventions for pain in children and adolescents with
life-limiting conditions. Cochrane Database Syst Rev. 2015;3:CD010750.
Wiffen PJ, Cooper TE, Anderson AK, Gray AL, Gregoire MC, Ljungman

G, et al. Opioids for cancer-related pain in children and adolescents.
Cochrane Database Syst Rev. 2017,7:CD012564.

Bolier L, Speetjens P, Volker D, Sinnema H. JGZ-Richtlijn Angst. Utrecht:
Trimbos-Instituut; 2016. Updated 2016; cited 2021, July 13. Available
from: https://www.ncj.nl/richtlijnen/alle-richtlijnen/richtlijn/angst.
Oud M, van der Zanden R, Coronenberg |, Sinnema H. JGZ-richtlijn
Depressie. Utrecht: Trimbos-instituut; 2016. Updated 2016; cited 2023,
May 8. Available from: https://www.ncj.nl/richtlijnen/alle-richtlijnen/
richtlijn/depressie.

National Institute for Health and Care Excellence. Care of dying adults
in the last days of life. London: NICE; 2015. Updated 2015, December
16; cited 2023, May 8. Available from: www.nice.org.uk/guidance/ng31.
National Institute for Health Care and Excellence. Depression in Children and
Young People: identification and mangement. London: NICE; 2019. Cited
2023, May 8. Available from: https.//www.nice.org.uk/guidance/ng134.
Integraal Kankercentrum Nederland. Dyspneu in de palliatieve fase
(3.0). 2015. Updated 2015, December 22; cited 2023, May 8. Available
from: https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/dyspneu.
Federatie Medisch Specialisten. Bloedtransfusiebeleid. 2019. Updated
2020, October 15; cited 2023, May 8. Available from: https://richtlijne
ndatabase.nl/richtlijn/bloedtransfusiebeleid/startpagina_-_bloedtrans
fusiebeleid.html.

Nederlandse vereniging voor kindergeneeskunde. Erytrocytentrans-
fusies bij kinderen & neonaten met kanker. 2022. Updated 2022, June
29; cited 2023, May 8. Available from: https://richtlijnendatabase.nl/

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Page 19 of 20

richtlijn/erytrocytentransfusies_bij_kinderen_neonaten_met_kanker/
startpagina_-_erytrocytentransfusies.html.

Nederlandse Vereniging voor Kindergeneeskunde. Trombocytentrans-
fusies bij kinderen met kanker. 2022. Updated 2022, June 29; cited
2023, May 8. Available from: https://richtlijnendatabase.nl/richtlijn/
trombocytentransfusies_bij_kinderen_met_kanker/startpagina_-_
trombocytentransfusies.html.

Integraal Kankercentrum Nederland. Hoesten (2.0). 2010. Updated
2010, June 18; cited 2023, May 8. Available from: https://palliaweb.nl/
richtlijnen-palliatieve-zorg/richtlijn/hoesten.

Integraal Kankercentrum Nederland. Richtlijn Jeuk in de palliatieve
fase. 2022. Updated 2022, February 21; cited 2023, May 8. Available
from: https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/jeuk.
Integraal Kankercentrum Nederland. Oncologische Ulcera. 2010.
Updated 2010, August 11; cited 2023, May 8. Available from: https://
palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/oncologische-ulcera.
Nederlands Centrum Jeugdgezondheid. Huidafwijkingen, taakomschri-
jving en richtlijn voor de preventie, signalering, diagnostiek, begelei-
ding, behandeling en verwijzing. 2012. Updated 2012, May; cited 2023
May 8. Available from: https://assets.ncj.nl/docs/d3452a1b-34b2-4154-
8106-9977ef5426f3.pdf.

Verpleegkundigen & Verzorgenden Nederland. Smetten (Intertrigo)
preventie en behandeling. 2018. Updated 2018, September; cited
2023, May 8. Available from: https.//www.venvn.nl/media/n0fppki5/
richtlijn-smetten-september-2018.pdf.

Verpleegkundigen & Verzorgenden Nederland. Richtlijn Decubitus.
2021. Updated 2021, March 1; cited 2023, May 8. Available from: https://
www.venvn.nl/media/adujx1ja/20210224-richtlijn-decubitus.pdf.
Dupuis LL, Robinson PD, Boodhan S, Holdsworth M, Portwine C, Gibson P,
et al. Guideline for the prevention and treatment of anticipatory nausea
and vomiting due to chemotherapy in pediatric cancer patients. Pediatr
Blood Cancer. 2014;61(8):1506-12.

Integraal Kankercentrum Nederland. Misselijkheid en braken (4.0). 2014.
Updated 2014, June 16; cited 2023, May 8. Available from: https://palli
aweb.nl/richtlijnen-palliatieve-zorg/richtlijn/misselijkheid-en-braken.
Flank J, Robinson PD, Holdsworth M, Phillips R, Portwine C, Gibson P,

et al. Guideline for the treatment of breakthrough and the prevention of
refractory chemotherapy-induced nausea and vomiting in children with
cancer. Pediatr Blood Cancer. 2016;63(7):1144-51.

National Institute for Health and Care Excellence. Spasticity in under 19s:
Management. London: NICE; 2012. Updated 2016, November 29; cited
2023, May 8. Available from: www.nice.org.uk/guidance/cg145.

National Institute for Health and Care Excellence. Epilepsies: diagnosis
and management. London: NICE; 2012. Updated 2021, May 12; cited
2023, May 8. Available from: www.nice.org.uk/guidance/cg137.
Nederlandse Vereniging van Revalidatieartsen. Cerebrale en/of spinale
spasticiteit. VRA; 2016. Updated 2016, January 1; cited 2023 May 8. Avail-
able from: https://richtlijnendatabase.nl/richtlijn/cerebrale_en_of_spina
le_spasticiteit/cerebrale_en_of_spinale_spasticiteit_-_startpagina.html.
Nederlandse Vereniging voor Neurologie. Epilepsie. 2020. Cited 2023,
May 8.

Joanna Briggs Institute. Effectiveness of non-pharmacological pain
management in relieving chronic pain for children and adolescents. Best
Pract. 2010;14(17):1-4.

Integraal Kankercentrum Nederland. Zorg in de stervensfase (1.0). 2010.
Cited 2023, May 8. Available from: https://palliaweb.nl/richtlijnen-palli
atieve-zorg/richtlijn/stervensfase.

National Institute for Health and Care Excellence. End of life care for
infants, children and young people with life-limiting conditions: planning
and management. London: NICE; 2016. Updated 2019, July 25; cited
2023, May 8. Available from: https://www.nice.org.uk/guidance/ng61.
Integraal Kankercentrum Nederland. Vermoeidheid bij kanker in de pal-
liatieve fase (3.0). 2019. Updated 2019, May 9; cited 2023, May 8. Available
from: https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/vermo
eidheid-bij-kanker.

Nederlandse Vereniging voor Kindergeneeskunde. Somatisch
onvoldoende verklaarde lichamelijke klachten (SOLK) bij kinderen. 2019.
Updated 2019, March 3; cited 2023, May 8. Available from: https://assets.
nvk.nl/p/491522/files/SOLK pdf.


https://www.ncj.nl/richtlijnen/alle-richtlijnen/richtlijn/angst
https://www.ncj.nl/richtlijnen/alle-richtlijnen/richtlijn/depressie
https://www.ncj.nl/richtlijnen/alle-richtlijnen/richtlijn/depressie
http://www.nice.org.uk/guidance/ng31
https://www.nice.org.uk/guidance/ng134
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/dyspneu
https://richtlijnendatabase.nl/richtlijn/bloedtransfusiebeleid/startpagina_-_bloedtransfusiebeleid.html
https://richtlijnendatabase.nl/richtlijn/bloedtransfusiebeleid/startpagina_-_bloedtransfusiebeleid.html
https://richtlijnendatabase.nl/richtlijn/bloedtransfusiebeleid/startpagina_-_bloedtransfusiebeleid.html
https://richtlijnendatabase.nl/richtlijn/erytrocytentransfusies_bij_kinderen_neonaten_met_kanker/startpagina_-_erytrocytentransfusies.html
https://richtlijnendatabase.nl/richtlijn/erytrocytentransfusies_bij_kinderen_neonaten_met_kanker/startpagina_-_erytrocytentransfusies.html
https://richtlijnendatabase.nl/richtlijn/erytrocytentransfusies_bij_kinderen_neonaten_met_kanker/startpagina_-_erytrocytentransfusies.html
https://richtlijnendatabase.nl/richtlijn/trombocytentransfusies_bij_kinderen_met_kanker/startpagina_-_trombocytentransfusies.html
https://richtlijnendatabase.nl/richtlijn/trombocytentransfusies_bij_kinderen_met_kanker/startpagina_-_trombocytentransfusies.html
https://richtlijnendatabase.nl/richtlijn/trombocytentransfusies_bij_kinderen_met_kanker/startpagina_-_trombocytentransfusies.html
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/hoesten
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/hoesten
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/jeuk
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/oncologische-ulcera
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/oncologische-ulcera
https://assets.ncj.nl/docs/d3452a1b-34b2-4154-8106-9977ef5426f3.pdf
https://assets.ncj.nl/docs/d3452a1b-34b2-4154-8106-9977ef5426f3.pdf
https://www.venvn.nl/media/n0fppki5/richtlijn-smetten-september-2018.pdf
https://www.venvn.nl/media/n0fppki5/richtlijn-smetten-september-2018.pdf
https://www.venvn.nl/media/adujx1ja/20210224-richtlijn-decubitus.pdf
https://www.venvn.nl/media/adujx1ja/20210224-richtlijn-decubitus.pdf
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/misselijkheid-en-braken
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/misselijkheid-en-braken
http://www.nice.org.uk/guidance/cg145
http://www.nice.org.uk/guidance/cg137
https://richtlijnendatabase.nl/richtlijn/cerebrale_en_of_spinale_spasticiteit/cerebrale_en_of_spinale_spasticiteit_-_startpagina.html
https://richtlijnendatabase.nl/richtlijn/cerebrale_en_of_spinale_spasticiteit/cerebrale_en_of_spinale_spasticiteit_-_startpagina.html
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/stervensfase
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/stervensfase
https://www.nice.org.uk/guidance/ng61
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/vermoeidheid-bij-kanker
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/vermoeidheid-bij-kanker
https://assets.nvk.nl/p/491522/files/SOLK.pdf
https://assets.nvk.nl/p/491522/files/SOLK.pdf

van Teunenbroek et al. BMC Palliative Care (2024) 23:72 Page 20 of 20

69. Integraal Kankercentrum Nederland. Richtlijn palliatieve sedatie. 2022.
Updated 2022, June 16. Available from: https://palliaweb.nl/richtlijnen-
palliatieve-zorg/richtlijn/palliatieve-sedatie.

70. Nederlandse Vereniging voor Psychiatrie. Multidisciplinaire richtlijn
pediatrisch delier (PD) en emergence delier (ED). 2021. Updated 2021,
November 11; cited 2023, May 8. Available from: https://richtlijnendata
base.nl/richtlijn/pediatrisch_delier_pd_en_emergence_delier_ed/start
pagina_-_pediatrisch_delier_pd_en_emergence_delier_ed.html.

71. Anderson A-K, Burke K, Bendle L, Koh M, McCulloch R, Breen M. Artificial
nutrition and hydration for children and young people towards end of
life: consensus guidelines across four specialist paediatric palliative care
centres. BMJ Support Palliat Care. 2019;11:92-100.

72. Goldman A, Hain R, Liben S. Oxford Textbook of Palliative Care for Chil-
dren. 2nd ed. Oxford: Oxford University Press; 2012.

73. Wolfe J, Hinds P, Sourkes B. Textbook of Interdisciplinary pediatric pallia-
tive care. United States of America: Saunders; 2011.

74. Fraser LK, Bluebond-Langner M, Ling J. Advances and challenges in
European paediatric palliative care. Med Sci. 2020;8(2):20.

75. Nilsson S, Ohlen J, Hessman E, Brannstrom M. Paediatric palliative care: a
systematic review. BMJ Support Palliat Care. 2020;10(2):157-63.

76. Arias-Casais N, Garralda E, Pons JJ, Marston J, Chambers L, Downing J,
et al. Mapping pediatric palliative care development in the WHO-Euro-
pean Region: children living in low-to-middle-income countries are less
likely to access it. J Pain Symptom Manage. 2020,60(4):746-53.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/palliatieve-sedatie
https://palliaweb.nl/richtlijnen-palliatieve-zorg/richtlijn/palliatieve-sedatie
https://richtlijnendatabase.nl/richtlijn/pediatrisch_delier_pd_en_emergence_delier_ed/startpagina_-_pediatrisch_delier_pd_en_emergence_delier_ed.html
https://richtlijnendatabase.nl/richtlijn/pediatrisch_delier_pd_en_emergence_delier_ed/startpagina_-_pediatrisch_delier_pd_en_emergence_delier_ed.html
https://richtlijnendatabase.nl/richtlijn/pediatrisch_delier_pd_en_emergence_delier_ed/startpagina_-_pediatrisch_delier_pd_en_emergence_delier_ed.html

	A Dutch paediatric palliative care guideline: a systematic review and evidence-based recommendations for symptom treatment
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Scope
	Multidisciplinary guideline development panel
	Representation of patients and their families
	Formulation of clinical questions
	Search strategy and selection criteria
	Summary and appraisal of evidence
	Translating evidence into recommendations

	Results
	Identification of evidence and additional literature
	Evidence
	Additional literature

	Translating evidence into recommendations

	Discussion
	Acknowledgements
	References


