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Summary 
This systematic review was performed as part of an 
APPM guideline on “Symptom management in children 
and young people receiving palliative care” 

Review question 

What pharmacological and non-pharmacological 
interventions are effective for the management of 
agitation in infants, children and young people with 
palliative care needs? 

Selection criteria 

See Agitation methodology report for the full 
systematic review protocol. 

Population 

CYP with life limiting conditions and benefiting from a 
palliative care approach. This might be defined by 
complexity, route of drug administration, place of care 
or phase of illness. 

Intervention 

• Pharmacological interventions 

• Non-pharmacological interventions 

Comparison 

• Placebo 

• No treatment / usual care 

• Cross comparison between any of the above 
(within group and between group) 

• Combinations of the above  

• Routes of administration (same drug or same 
drug class) 

Outcomes 

Effectiveness, safety, and satisfaction. 

Study design 

Randomised controlled trials (RCTs) and observational 
comparative studies were prioritised for inclusion. 
Evidence from non-comparative studies was recorded; 
however, the results were not included in the GRADE 
Summary of Findings tables. 

Methods 

Search methods 

MEDLINE (Ovid) and Embase (Ovid) and Cochrane 
CENTRAL (Wiley) were searched on April 6, 2021. All 
databases were searched from inception and no 
language restrictions were used. See Appendix 1 for 
search strategy details.  

Data collection and analysis 

Screening, data extraction and risk of bias assessments 
were performed in duplicate by two independent 
reviewers.  

For the risk of bias assessments, we used the ROBINS-I 
tool for non-randomised studies (Sterne 2016). 

Risk ratios (RRs) or odds ratios (ORs) and their 95% 
confidence intervals (CI) were calculated for 
dichotomous outcome data. Mean differences (MD) 
and their 95% CI were calculated for continuous 
outcomes.  

Summarising and interpreting results 

We used the GRADE approach to interpret findings and 
create ‘Summary of findings’ tables following the 
GRADE handbook (Schünemann 2019). 

Search results 

We retrieved a total of 790 records. After deduplication, 
628 unique abstracts were screened. We retrieved the 
full text of 117 records and after screening excluded 
116 records. One retrospective cohort study was 
identified for inclusion. In addition, two observational 
non comparative studies were also identified.  

See Appendix 2 for PRISMA flowchart of the screening 
and study selection process, and Appendix 3 for list of 
excluded studies.  

Included studies 

See Characteristics of included studies table and 
Appendix 4 for full Risk of Bias assessments.  

The risk of bias of all the included observational 
comparative study was considered at critical risk of 
bias overall due to confounding and selection bias. 

Main results 

Pharmaceutical interventions 

1_Olanzapine vs risperidone 

One retrospective study comparing olanzapine and 
risperidone was identified (Peled 2020). This is a 
retrospective study conducted in Israel with 43 
children aged 0 to 20 years receiving treatment from 
the haemato-oncology service who had been 
evaluated by a child psychiatrist and had been treated 
with antipsychotic medication. See Summary of 
Findings, Characteristics of included studies and 
Forest plots. 

Clinical global impression of change 

Olanzapine may reduce CGI-I scores at reassessment 
compared with risperidone; however, the certainty of 
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the evidence is very low (MD -0.7; 95% CI -1.37 to -0.03; 
N = 43). 

Adverse events 

The treatment with olanzapine may have little to no 
impact on adverse events; however, the certainty of 
the evidence is very low (RR 0.96; 95% CI 0.24 to 3.77; N 
= 43).  

Seven patients (four olanzapine- and three 
risperidone) experienced six different adverse events 
that were due to the treatment with olanzapine or 
risperidone.  

Three of them had more than one side effect. However, 
most of the adverse events were reported to be mild 
(grade 1–2 evaluated by the CTCAE (2017). In spite of 
the mild side effect, three out of the seven 

discontinued antipsychotic medication due to these 
side effects. 

2_Methotrimeprazine 

In addition, we identified a single-arm cohort study 
(Hohl, 2013,) and one case series (Van Der Zwaan 2011) 
that described the use of methotrimeprazine. See 
Appendix 5 for a summary of the main results.  

Non-pharmacological interventions 

No studies were identified.  

Overall certainty of the evidence 

The certainty of the evidence was very low.  

Outcomes were downgraded due to methodological 
limitations such as selection bias and/ or lack of 
adjustment for confounders. Outcomes were also 

downgraded due to imprecision as there were few 
events and participants and wide confidence intervals.  

Although the evidence was not downgraded due to 
indirectness, it is important to note that the evidence 
derives from a single country, and this may limit the 
generalization of the results. 

Indirect evidence 

The Guideline Development Group also identified 
additional supporting indirect evidence that they 
considered useful to guide discussion around 
recommendations. A summary table is presented in 
Appendix 6.  
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Characteristics of included studies 
Study details Methods Participants Interventions Outcomes measured in 

the study 
Risk of bias summary 

Ref ID 20 
Peled, 2020 
Israel 
Clinical trial registration: 
not reported 

Conflict of interest: none 
stated 

Funding: none 

Contact details: 
nbenaroya@gmail.com 
 

Study design: Retrospective 
cohort study 

Setting: Facility based 

Study dates: July 2010 - 
September 2017 
 

Children aged 0-20 years, 
receiving treatment from 
the Haemato-oncology 
service who had been 
evaluated by a child 
psychiatrist and had been 
treated with antipsychotic 
medication 

N = 43 

Age: mean (SD) 12.1 (5.2) 
years; range: 2.9 to 19.6 
years 

Sex: 51% male, 49% female 

Health condition: 
leukaemia; lymphoma; 
brain tumour; extracranial 
embryonal tumour; bone 
marrow transplant 

• Olanzapine - Mean dose 
3.5 – 1.7 mg, number of 
doses, concentration, 
timing, route and setting 
not stated (n = 25) 

• Risperidone - Mean dose 
0.8 – 0.9 mg, number of 
doses, concentration, 
timing, route and setting 
not stated (n = 18) 

 

The choice of drug was at 
the discretion of the 
treating psychiatrist 

 

• Clinical global impression 
score 

• Adverse events due to 
treatment 

ROBINS-I summary 

Critical risk of bias 
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Summary of Findings 
SOF 1. Olanzapine versus risperidone for the management of agitation 

Q2. Olanzapine versus risperidone for the management of agitation 

Patient or population: Children aged 0-20 years, receiving treatment from the Haemato-oncology service who had been evaluated by a child psychiatrist and had been treated with 
antipsychotic medication 

Setting: Israel 

Intervention: Olanzapine 

Comparison: Risperidone 
 

Outcomes 

Anticipated absolute effects* 
(95% CI)  Risk difference 

with 
olanzapine  

Relative effect 
(95% CI)  

№ of 
participants  
(studies)  

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
risperidone 

Risk with 
olanzapine  

Clinical global 
impression of 
change 
Assessed by 
psychiatrist; scores 
range from 1 (very 
much improved) 
through to 7 (very 
much worse) 

Follow-up: not 
reported 

The mean 
clinical global 
impression of 
change was 3 

MD 0.7 lower  

(1.37 lower to 
0.03 lower) 

- P < 0.05  
43 

(1 observational 
study) 1 

⨁◯◯◯ 
VERY LOW a, b 

Olanzapine may reduce CGI-I scores at 
reassessment compared with risperidone; 
however, the certainty of the evidence is very 
low 
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Outcomes 

Anticipated absolute effects* 
(95% CI)  Risk difference 

with 
olanzapine  

Relative effect 
(95% CI)  

№ of 
participants  
(studies)  

Certainty of the 
evidence 
(GRADE)  

Comments 
Risk with 
risperidone 

Risk with 
olanzapine  

Adverse events due 
to treatment  
Follow-up: not 
reported 

167 per 1000 
160 per 1000 

(40 to 628) 

7 fewer per 
1000 

(from 127 fewer 
to 462 more) 

RR 0.96 

(0.24 to 3.77) 

43 
(1 observational 

study) 

⨁◯◯◯ 
VERY LOW a,b,d 

Olanzapine may have little to no impact on 
adverse events; however, the certainty of the 
evidence is very low.  

Seven patients (four olanzapine- and three 
risperidone) experienced six different adverse 
events that were due to the treatment with 
olanzapine or risperidone.  

Three of them had more than one side effect. 
However, most of the adverse events were 
reported to be mild (grade 1–2 evaluated by 
the CTCAE (2017). In spite of the mild side 
effect, three out of the seven discontinued 
antipsychotic medication due to these side 
effects. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
CI: Confidence interval; RR: Risk ratio  

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 
different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

1. Peled 2020 

a. Downgraded 1 levels due to risk of bias: non-randomised retrospective study. The study was rated at critical risk due to confounding and selection bias. No adjustment for 
confounders was made.  

b. Single study, inconsistency cannot be assessed  

c. Downgraded 1 level due to imprecision: few participants 
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d. Downgraded 1 level due to imprecision: very wide confidence interval that incorporates the possibility of benefit and the possibility of harm and few participants and events 
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Forest plots 

Outcome Forest plots 
Certainty of the 
evidence 
(GRADE) 

Clinical global 
impression of 
change 
Assessed by 
psychiatrist; scores 
range from 1 (very 
much improved) 
through to 7 (very 
much worse) 

Follow-up: not 
reported 

[observational 
studies] 

 

⨁◯◯◯ 

VERY LOW 

Adverse events due 
to treatment  
Follow-up: not 
reported 

 

⨁◯◯◯ 

VERY LOW	
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Appendix 1. Search strategy 
MEDLINE (Ovid) Search Strategy  (Revised April 24, 2021) 

1. ADOLESCENT/ or MINORS/  

2. (adolescen$ or teen$ or youth$ or young or juvenile? or minors or highschool$).mp,jw,nw.  

3. exp CHILD/  

4. (child$ or schoolchild$ or "school age" or "school aged" or preschool$ or pre-school* or toddler$ or kid? or kindergar$ or boy? or girl?).mp,jw,nw.  

5. exp INFANT/  

6. (infan$ or neonat$ or newborn$ or baby or babies).mp,jw,nw.  

7. exp PEDIATRICS/ or exp PUBERTY/  

8. (p?ediatric$ or pubert$ or prepubert$ or pubescen$ or prepubescen$).mp,jw,nw.  

9. or/1-8  

10. TERMINALLY ILL/  

11. ((terminal$ or final or advance$ or incurable or life limit$) adj3 (ill$ or disease$ or condition$)).mp.  

12. dying.mp.  

13. (end adj3 life).mp.  

14. ((approach$ or close$ or near$ or imminent$ or impending) adj3 death).mp.  

15. (Body adj2 (shut? down or shutting down or deteriorat$)).mp.  

16. (deathbed? or death bed? or passing away or passing on or expiring or expiration or syringe driver*).mp.  

17. ((last or final) adj1 (hour$ or days$ or minute$)).mp.  

18. (last year of life or LYOL or life$ end).mp.  

19. (advance$ stage? or final stage? or end stage? or last stage? or late stage? or terminal stage?).mp.  

20. ((advanced or late or last or end or final or terminal) adj phase$).mp.  

21. RESUSCITATION ORDERS/  

22. (resuscitat$ adj3 (policies or policy or order? or decision? or withhold$)).mp.  
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23. ADVANCE DIRECTIVES/  

24. advance? directive?.mp.  

25. LIVING WILLS/  

26. living will?.mp.  

27. TERMINAL CARE/  

28. (terminal$ adj3 (care$ or caring)).mp.  

29. PALLIATIVE CARE/  

30. palliat$.mp.  

31. HOSPICE CARE/  

32. hospice?.mp.  

33. or/10-32  

34. PSYCHOMOTOR AGITATION/  

35. (agitat$ or akathisia or restless$ or deliri$).mp.  

36. DELIRIUM/  

37. 34 or 35 or 36  

38. 9 and 33 and 37  

39. 33 and 37  

40. limit 39 to ("all infant (birth to 23 months)" or "all child (0 to 18 years)" or "newborn infant (birth to 1 month)" or "infant (1 to 23 months)" or "preschool child (2 to 5 
years)" or "child (6 to 12 years)" or "adolescent (13 to 18 years)")  

41. 38 or 40  

42. exp animals/ not humans/  

43. 41 not 42  

44. (comment or historical article or news).pt.  

45. 43 not 44 
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Appendix 2. PRISMA flowchart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Records identified from: 
MEDLINE (189) + Embase (389) 
+ CENTRAL (31) + PsycInfo 
(181)  

 
• Search (n = 790) 
• Other sources (n = 0) 

Records removed before screening: 
Duplicate records removed (n = 
162) 
Records marked as ineligible by 
automation tools (n = 0) 
Records removed for other 
reasons (n = 0) 

Records screened 
(n = 628) 

Records excluded 
(n = 511) 

Reports sought for retrieval 
(n = 117) 

Reports not retrieved 
(n = 0) 

Reports assessed for eligibility 
(n = 117) Reports excluded: 

• Intervention/ comparison not relevant (n = 15) 
• Population not relevant (n = 59) 
• Study design not relevant (n = 39) 
• Duplicate (n = 1) 

Studies included in review 
• Quantitative synthesis (n = 1 

observational comparative 
study) 

• Qualitative synthesis (n = 2 
single-arm studies)  
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Appendix 3. Excluded studies 
Refid Bibliography Reason for exclusion 

3 Schonhofer, Bernd, Geiseler, Jens, Dellweg, Dominic, Fuchs, Hans, Moerer, Onnen, Weber-Carstens, Steffen, Westhoff, Michael, Windisch, 
Wolfram 2021. Prolonged Weaning: S2k Guideline Published by the German Respiratory Society Respiration, 99(11): 982-1083. 

Study design not relevant  

12 Samsel, Chase 2020. 22.2 DELIRIUM IN PALLIATIVE CARE Journal of the American Academy of Child and Adolescent Psychiatry, 59(10 
Supplement): S34. 

Population not relevant  

18 Prommer, Eric 2020. Midazolam: an essential palliative care drug Palliative Care & Social Practice, #volume#(#issue#): 1-12. Study design not relevant  

26 Maeda, Sayaka, Kato, Itaru, Umeda, Katsutsugu, Hiramatsu, Hidefumi, Takita, Junko, Adachi, Souichi, Tsuneto, Satoru 2020. Continuous 
deep sedation at the end of life in children with cancer: experience at a single center in Japan Pediatric hematology and oncology, 37(5): 
365-374. 

Study design not relevant  

35 Jacobowski, Natalie, Truba, Natalie, Radbill, Linda-Maritza 2020. Beyond the SSRI: Assessment and Treatment of Depression and Anxiety in 
Pediatric Palliative Care (SA506) Journal of Pain and Symptom Management, 59(2): 494-495. 

Study design not relevant  

37 Haug, Shelly, Dye, Alicia, Durrani, Sara 2020. End-of-Life Care for Neonates: Assessing and Addressing Pain and Distressing Symptoms 
Frontiers in pediatrics, 8(#issue#): 574180. 

Study design not relevant  

40 Gangopadhyay, Maalobeeka, Kearney, Julia A. 2020. PEDIATRIC DELIRIUM IN SPECIAL POPULATIONS: EXPANDING THE ROADMAP Journal of 
the American Academy of Child and Adolescent Psychiatry, 59(10 Supplement): S33. 

Study design not relevant  

46 Cortezzo, DonnaMaria E., Meyer, Mark 2020. Neonatal End-of-Life Symptom Management Frontiers in pediatrics, 8(#issue#): 574121. Study design not relevant  

47 Bhakta, Hemangini, Jacobowski, Natalie, Bass, Alice 2020. Creation of a Delirium Bundle: A Pediatric Palliative Care Team QI Project to 
Standardize Delirium Management Pediatrics, 146(1): 221. 

Study design not relevant  

58 Ripamonti, Carla Ida, Toffolatti, Luisa 2019. OPTIMAL END OF LIFE CARE Breast, 48(Supplement 2): S22-S23. Population not relevant  

59 Okhuysen-Cawley, Regina, Lasa, Javier, Casas, Jessica, Mahoney, Daniel, Namrata, Walia, Santucci, Gina, Carpenter, Alana, Roy, Kevin, 
Coleman, Ryan, Brown, Kyle, Krennerich, Emily, Bastero, Patricia, Erkonen, Gwen, Achuff, Barbara-Jo, Jain, Parag, Tume, Sebastian, Pinto, 
Venessa, Thammasitboon, Satid, Virk, Manpreet, Crozier, Faith 2019. Analgesia and sedation for compassionate extubation: A review of the 
medical literature Critical Care Medicine, 47(1 Supplement 1): #Pages#. 

Study design not relevant  

68 Moazam, Cherine, Hirst, Jeremy, Mesarwi, Paula, Atayee, Rabia S. 2019. Ketamine: When Delirium and Desperation Call for a Hero Journal of 
pain & palliative care pharmacotherapy, 33(3-4): 120-124. 

Population not relevant  

69 Mharapara, Primrose 2019. Mental illness in hemodialysis: An urban outpatient unit approach...2019 Canadian Association of Nephrology 
Nurses and Technicians Annual Conference, 24-26 October 2019, Edmonton, Alberta CANNT Journal, 29(2): 16-17. 

Population not relevant  

73 Lichtenstein, Ann H., Jolliffe, Anna B., Ameli, Rezvan 2019. Psychiatric symptom management in adult and pediatric cancer patients: Anxiety, 
delirium, and depression Handbook of supportive oncology and palliative care: Whole-person adult and pediatric care., #volume#(#issue#): 
131-149. 

Intervention/ comparison not 
relevant  
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75 Kucukdag, Meltem, Yektas, Cigdem 2019. Hyperactive delirium and its symptomatic treatment with risperidone in a paediatric patient: a 
case report Psychiatry and Clinical Psychopharmacology, 29(2): 223-225. 

Population not relevant  

84 Fortney, Christine A. 2019. Palliative and End-of-Life Care for Infants and Their Families in the NICU: Building a Program of Research Journal 
of Pediatric Nursing, 49(#issue#): 104-105. 

Intervention/ comparison not 
relevant  

90 Berger, Ann M., Hinds, Pamela S., Puchalski, Christina M. 2019. Handbook of supportive oncology and palliative care: Whole-person adult 
and pediatric care Handbook of supportive oncology and palliative care: Whole-person adult and pediatric care., #volume#(#issue#): 
#Pages#. 

Intervention/ comparison not 
relevant  

91 Bendle, Lizzie, Laddie, Joanna 2019. Symptomatic palliative care for children with neurodisability Paediatrics and Child Health (United 
Kingdom), 29(10): 431-435. 

Study design not relevant  

94 Tatterton, Michael J. 2018. Anticipatory prescribing and advance care planning in palliative care for children and young people Nurse 
Prescribing, 16(5): 228-233. 

Study design not relevant  

96 Singh, Arun L., Barone, Silvana, Hutton, Nancy 2018. A brave new world: Terminal weaning of mechanical ventilation outside of the ICU in a 
pediatric patient Pediatrics, 142(1): #Pages#. 

Study design not relevant  

97 Siegel, Mari, Bigelow, Suzanne 2018. Palliative Care Symptom Management in The Emergency Department: The ABC's of Symptom 
Management for The Emergency Physician The Journal of emergency medicine, 54(1): 25-32. 

Population not relevant  

99 Schildmann, Eva, Pornbacher, Sebastian, Kalies, Helen, Bausewein, Claudia 2018. 'Palliative sedation'? A retrospective cohort study on the 
use and labelling of continuously administered sedatives on a palliative care unit Palliative medicine, 32(7): 1189-1197. 

Population not relevant  

102 Okhuysen-Cawley, R. 2018. A structured approach to refractory pain and other distressing symptoms in critically-ill children Pediatric Critical 
Care Medicine, 19(6 Supplement 1): 168. 

Population not relevant  

106 Maeda, Sayaka, Kato, Itaru, Umeda, Katsutsugu, Hiramatsu, Hidefumi, Takita, Junko, Adachi, Souichi, Tsuneto, Satoru 2018. Continuous 
deep sedation at the end of life in children with cancer Pediatric Blood and Cancer, 65(Supplement 3): S104. 

Duplicate 

112 Jacobowski, Natalie, Buxton, David, Casas, Jessica 2018. From the pre-verbal infant to the non-verbal adult: Increasing your delirium 
recognition and treatment skill set in challenging pediatric and adult patients Journal of Pain and Symptom Management, 55(2): 566-567. 

Study design not relevant  

113 Jacob, Jean, Matharu, Jaskirt K., Palat, Gayatri, Sinha, Sudha, Brun, Eva, Wiebe, Thomas, Segerlantz, Mikael 2018. End-of-Life Treatments in 
Pediatric Patients at a Government Tertiary Cancer Center in India Journal of palliative medicine, 21(7): 907-912. 

Intervention/ comparison not 
relevant  

114 Hussain, Sara, Al Jarman, Khulood, Hussain, Sahar 2018. Sleeping beauty syndrome presenting with insomnia BMJ Case Reports, 
2018(#issue#): 1-3. 

Population not relevant  

116 Hauer, Julie, Clark, Catherine, Jarek, Holly 2018. Anticipating death in children and adults with childhood onset severe central nervous 
system impairment: A case series review Journal of Pain and Symptom Management, 55(2): 631. 

Intervention/ comparison not 
relevant  

120 Fay, Zara, O'Boyle, Colm 2018. An Exploration of How Specialist Palliative Care Nurses Identify and Manage Patients with Existential Distress 
Journal of Pain and Symptom Management, 56(6): e69. 

Population not relevant  
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123 Cortina, G., Klingkowski, U., Ojinaga, V., Neu, N., Giner, T. 2018. Safety of levomepromazine for the treatment of refractory agitation in 
critically ill children Pediatric Critical Care Medicine, 19(6 Supplement 1): 194-195. 

Population not relevant  

124 Chong, Lee Ai, Chong, Poh Heng, Chee, Joyce 2018. Pharmacological Management of Symptoms in Children with Life-Limiting Conditions at 
the End of Life in the Asia Pacific Journal of palliative medicine, 21(9): 1242-1248. 

Study design not relevant  

132 Andersen, Lezlie H., Thorvilson, Megan J., Schiltz, Brenda M., Collura, Christopher A. 2018. The role of pediatric palliative care in congenital 
Zika syndrome Pediatrics, 142(1): #Pages#. 

Population not relevant  

133 Aidoo, Ella, Rajapakse, Dilini 2018. End of life care for infants, children and young people with life-limiting conditions: planning and 
management: the NICE guideline 2016 Archives of disease in childhood. Education and practice edition, 103(6): 296-299. 

Study design not relevant  

140 Trowbridge, Amy, Stewart, Miriam T., Rhee, Eileen, Hwang, Jennifer M. 2017. Providing Palliative Care in Rare Pediatric Diseases: A Case 
Series of Three Children with Congenital Disorder of Glycosylation Journal of Palliative Medicine, 20(1): 104-106. 

Study design not relevant  

162 Burns, Jamie, Jackson, Kevin, Sheehy, Kathy A., Finkel, Julia C., Quezado, Zenaide M. 2017. The Use of Dexmedetomidine in Pediatric 
Palliative Care: A Preliminary Study Journal of palliative medicine, 20(7): 779-783. 

Intervention/ comparison not 
relevant  

167 Ziplow, Jason, Chadha, Tanya, Wen, Andy 2016. Psychosis, seizures, and autonomic instability in a teenage girl with an ovarian mass Critical 
Care Medicine, 44(12 Supplement 1): 534. 

Population not relevant  

168 Vollenbroich, Rene, Borasio, Gian Domenico, Duroux, Ayda, Grasser, Monika, Brandstatter, Monika, Fuhrer, Monika 2016. Listening to 
parents: The role of symptom perception in pediatric palliative home care Palliative & supportive care, 14(1): 13-9. 

Intervention/ comparison not 
relevant  

172 Smith, Heidi, Gangopadhyay, Maalobeeka, Goben, Christina, Fuchs, Catherine, Thompson, Jennifer, Ely, Wes, Pandharipande, Pratik 2016. 
Delirium risk factors and outcomes in critically ill children Critical Care Medicine, 44(12 Supplement 1): 201. 

Intervention/ comparison not 
relevant  

177 Pillai, Sekhar C., Brilot, Fabienne, Mohammad, Shekeeb S., Hong, Martin, Dale, Russell C., Jones, Hannah, Sharpe, Cynthia, Nosadini, 
Margherita 2016. Symptomatic treatment of children with anti-NMDAR encephalitis Developmental Medicine and Child Neurology, 58(4): 
376-384. 

Population not relevant  

182 Pao, Maryland 2016. Pediatric psychopharmacology: To use or not to use at the end of life Psycho-Oncology, 25(SUPPL. 2): 5. Study design not relevant  

189 Lam, Y. W. Francis, Lam, Ansom, Macy, Brad 2016. Pharmacokinetics of Phenobarbital in Microenema Via Macy Catheter Versus Suppository 
Journal of pain and symptom management, 51(6): 994-1001. 

Population not relevant  

192 Jacobowski, Natalie 2016. Pediatric palliative care and child and adolescent psychiatry Journal of the American Academy of Child and 
Adolescent Psychiatry, 55(10 Supplement 1): S303. 

Population not relevant  

197 Evin, Adrien, Libot, Jerome, Denis, Nathalie 2016. Relevance of using intranasal midazolam in palliative care: About a literature review 
Palliative Medicine, 30(6): NP257-NP258. 

Study design not relevant  

198 Drolet, Caroline, Roy, Helene, Laflamme, Julie, Marcotte, Marie-Eve 2016. Feasibility of a Comfort Care Protocol Using Oral Transmucosal 
Medication Delivery in a Palliative Neonatal Population Journal of palliative medicine, 19(4): 442-50. 

Intervention/ comparison not 
relevant  
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202 Davies, Nathan, Mathew, Rammya, Wilcock, Jane, Manthorpe, Jill, Sampson, Elizabeth L., Lamahewa, Kethakie, Iliffe, Steve 2016. A co-
design process developing heuristics for practitioners providing end of life care for people with dementia BMC palliative care, 15(#issue#): 
68. 

Population not relevant  

205 Dahlin, Constance, Coyne, Patrick J., Ferrell, Betty R. 2016. Advanced practice palliative nursing Advanced practice palliative nursing., 
#volume#(#issue#): #Pages#. 

Intervention/ comparison not 
relevant  

208 Blankenburg, M. 2016. Symptom control in life-threatening neuropadiatric disorders Neuropediatrics, 47(Supplement 1): #Pages#. Population not relevant  

218 Wuerz, Timothy, Shrestha, Rajeet, Appleby, Brian S. 2015. Rapidly Progressive Young-Onset Dementias: Neuropsychiatric Aspects Psychiatric 
Clinics of North America, 38(2): 221-232. 

Population not relevant  

219 Torres, A. 2015. Aspartylglucosaminuria (AGU) in Spain. A rare form of progressive mental retardation Journal of Intellectual Disability 
Research, 59(SUPPL. 1): 21. 

Population not relevant  

220 Thiels, C., Kohler, C., Stahl, A., Lucke, T., Saft, C. 2015. Therapeutic options in treatment of juvenile huntington disease: Difference to adult 
patients Neuropediatrics, 46(Supplement 1): #Pages#. 

Population not relevant  

224 Schimpfosl, M., Berweck, S., Betzler, C., Dotzler, E., Herberhold, T., Pringsheim, M., Staudt, M., Von Stulpnagel-Steinbeis, C., Kluger, G. 2015. 
Retrospective analysis of tetrahydrocannabinol based on 31 neurologically critically ill children Neuropediatrics, 46(Supplement 1): 
#Pages#. 

Population not relevant  

226 Santra, Saikat, Simmons, Louise, Wassmer, Evangeline 2015. Levomepromazine as a treatment for non-epileptic movement disorder in 
advanced neurodegenerative lysosomal disorders Molecular Genetics and Metabolism, 114(2): S101-S102. 

Population not relevant  

229 Rasmussen, Lisa Ann, Gregoire, Marie-Claude 2015. Challenging neurological symptoms in paediatric palliative care: An approach to 
symptom evaluation and management in children with neurological impairment Paediatrics & child health, 20(3): 159-65. 

Population not relevant  

242 Hoek, Patrick, Grandjean, Ilse, Verhagen, Constans A. H. H. V. M., Jansen-Landheer, Marlies L. E. A., Schers, Henk J., Galesloot, Cilia, Vissers, 
Kris C. P., Engels, Yvonne, Hasselaar, Jeroen G. J. 2015. Addressing Palliative Sedation during Expert Consultation: A Descriptive Analysis of 
the Practice of Dutch Palliative Care Consultation Teams PloS one, 10(8): e0136309. 

Study design not relevant  

243 Hey, Jennifer, Hosker, Christian, Ward, Jason, Kite, Suzanne, Speechley, Helen 2015. Delirium in palliative care: Detection, documentation 
and management in three settings Palliative & supportive care, 13(6): 1541-5. 

Population not relevant  

246 Garcia Cabrera, L., Mateos-Nozal, J., Baeza-Monedero, E., Lopez-Fando, L., Rexach-Cano, L., Cruz-Jentoft, A. J. 2015. Palliative sedation in 
older vs younger hospitalized dying patients European Geriatric Medicine, 6(SUPPL. 1): S80. 

Population not relevant  

252 de la Cruz, Maxine, Ransing, Viraj, Yennu, Sriram, Wu, Jimin, Liu, Diane, Reddy, Akhila, Delgado-Guay, Marvin, Bruera, Eduardo 2015. The 
Frequency, Characteristics, and Outcomes Among Cancer Patients With Delirium Admitted to an Acute Palliative Care Unit The oncologist, 
20(12): 1425-31. 

Population not relevant  

267 Staveski, Sandra L., Lincoln, Patricia A., Fineman, Lori D., Asaro, Lisa A., Wypij, David, Curley, Martha A. Q. 2014. Nurse decision making 
regarding the use of analgesics and sedatives in the pediatric cardiac ICU Pediatric Critical Care Medicine, 15(8): 691-697. 

Study design not relevant  

268 Santra, S., Simmons, L. M., Wassmer, E. 2014. Levomepromazine as a treatment for non-epileptic movement disorder in advanced Sanfilippo 
disease (mucopolysaccharidosis type III, MPSIII) Journal of Inherited Metabolic Disease, 37(1 SUPPL. 1): S42-S43. 

Study design not relevant  
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272 Nardocci, N. 2014. Symptomatic treatment of NBIA European Journal of Neurology, 21(SUPPL. 1): 747. Population not relevant  

273 Nardocci, Nardo 2014. Symptomatic treatment of NBIA Journal of Neurology, 261(SUPPL. 1): S480. Population not relevant  

275 Mercadante, Sebastiano, Porzio, Giampiero, Valle, Alessandro, Aielli, Federica, Casuccio, Alessandra, Home Care-Italy, Group 2014. Palliative 
sedation in patients with advanced cancer followed at home: a prospective study Journal of pain and symptom management, 47(5): 860-6. 

Population not relevant  

276 Mavrides, Nicole, Pao, Maryland 2014. Updates in paediatric psycho-oncology International Review of Psychiatry, 26(1): 63-73. Population not relevant  

279 Klein, C., Klosa, P., Heckel, M., Bronnhuber, A., Ostgathe, C., Stiel, S. 2014. The EAPC framework on palliative sedation and actual clinical 
practice in Germany-a questionnaire based survey Palliative Medicine, 28(6): 665. 

Population not relevant  

295 Bruera, Eduardo 2014. The growing body of knowledge in palliative care Current opinion in supportive and palliative care, 8(3): 271-2. Study design not relevant  

304 Porzio, Giampiero, Aielli, Federica, Verna, Lucilla, Martella, Francesco, Capannolo, Catia, Palma, Alejandra, Aloisi, Paolo, Ficorella, Corrado 
2013. Is there a role for neurologist in an oncological home care team? Neurological Sciences, 34(1): 115-116. 

Population not relevant  

312 Harlos, Michael S., Stenekes, Simone, Lambert, David, Hohl, Chris, Chochinov, Harvey Max 2013. Intranasal fentanyl in the palliative care of 
newborns and infants Journal of pain and symptom management, 46(2): 265-74. 

Population not relevant  

313 Guveli, Hulya 2013. Psychotropic drug use in oncology patients Klinik Psikofarmakoloji Bulteni, 23(SUPPL. 1): S54. Population not relevant  

333 Weckmann, Michelle, Irwin, Scott, Hirst, Jeremy, Von Gunten, Charles 2012. Delirium: A study of difficult cases Journal of Pain and Symptom 
Management, 43(2): 358-359. 

Study design not relevant  

340 Shaw, Tressia M. 2012. Pediatric palliative pain and symptom management Pediatric Annals, 41(8): 329-334. Population not relevant  

345 Rickerby, Karla Breen, Cordell, Barbara 2012. Application of the M technique to two severely disabled children in Belarus International 
Journal of Palliative Nursing, 18(7): 355-359. 

Population not relevant  

348 Radha Krishna, L. K., Poulose, V. J., Goh, C. 2012. The use of midazolam and haloperidol in cancer patients at the end of life Singapore 
medical journal, 53(1): 62-6. 

Population not relevant  

349 Nct 2012. Pilot Study Comparing Treatment With Dexmedetomidine to Midazolam for Symptom Control in Advanced Cancer Patients 
Dexmedetomidine Compared to Midazolam for Symptom Control in Advanced Cancer Patients: a Pilot Randomized Controlled Trial (RCT), 
#volume#(#issue#): #Pages#. 

Population not relevant  

350 Muriel, Anna C., McCulloch, Renée, Hammel, Jim F. 2012. Depression, anxiety, and delirium #journal#, #volume#(#issue#): 309-318. Study design not relevant  

357 Malcolm, C., Hain, R., Gibson, F., Adams, S., Anderson, G., Forbat, L. 2012. Challenging symptoms in children with rare life-limiting conditions: 
findings from a prospective diary and interview study with families Acta paediatrica (Oslo, Norway : 1992), 101(9): 985-92. 

Study design not relevant  

358 Malcolm, C., Adams, S., Anderson, G., Morley, A., Forbat, L., Hain, R., Gibson, F. 2012. Symptoms in children with rare life-limiting conditions: 
Methodological and substantive findings from a prospective mixed-method study Palliative Medicine, 26(4): 414-415. 

Study design not relevant  

381 Pao, Maryland, Bosk, Abigail 2011. Anxiety in medically ill children/adolescents Depression and Anxiety, 28(1): 40-49. Population not relevant  

388 Kurtz, Brian P., Abrams, Annah N. 2011. Psychiatric Aspects of Pediatric Cancer Pediatric Clinics of North America, 58(4): 1003-1023. Study design not relevant  
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401 Bower, Kimberly, Hirst, Jeremy, Pirrello, Rosene 2011. A whirlwind tour: Psychopharmacologic management of depression, anxiety, 
delirium, and insomnia in children - A palliative care perspective (308) (advanced) pediatric Journal of Pain and Symptom Management, 
41(1): 184. 

Study design not relevant  

403 Akgun Kostak, Melahat, Akan, Medine 2011. Palliative care for children in terminal period terminal period Turk Onkoloji Dergisi, 26(4): 182-
192. 

Intervention/ comparison not 
relevant  

404 Abrahm, Janet L. 2011. Advances in palliative medicine and end-of-life care Annual review of medicine, 62(#issue#): 187-99. Population not relevant  

405 Vaillancourt, Regis, Collins, Michael, Vadeboncoeur, Chris, Jacob, Pierre, Graham, Nancy, Foster, Donna, Splinter, William 2010. Successful 
treatment of a seizure disorder with chronic high-dose chloral hydrate: A pediatric case report Journal of Palliative Care, 26(4): 311-313. 

Population not relevant  

408 Shaw, Richard J., DeMaso, David R. 2010. Textbook of pediatric psychosomatic medicine Textbook of pediatric psychosomatic medicine., 
#volume#(#issue#): #Pages#. 

Intervention/ comparison not 
relevant  

409 Schieveld, J. N. M. 2010. Paediatric delirium: Where do we go from here? an update on key issues and research questions Netherlands 
Journal of Critical Care, 14(5): 330-334. 

Population not relevant  

414 Ogawa, Asao, Shimizu, Ken, Akizuki, Nobuya, Uchitomi, Yosuke 2010. Involvement of a psychiatric consultation service in a palliative care 
team at the Japanese cancer center hospital Japanese journal of clinical oncology, 40(12): 1139-46. 

Population not relevant  

418 Klick, Jeffrey C., Hauer, Julie 2010. Pediatric palliative care Current Problems in Pediatric and Adolescent Health Care, 40(6): 120-151. Study design not relevant  

420 Hatherill, Sean, Flisher, Alan J. 2010. Delirium in children and adolescents: A systematic review of the literature Journal of Psychosomatic 
Research, 68(4): 337-344. 

Population not relevant  

423 Friedrichsdorf, Stefan J., Foster-Barber, Audrey, Hauer, Julie, Tremonti, Nadia, Ullrich, Christina K. 2010. Advanced management of 
distressing non-pain symptoms in pediatric palliative care Journal of Pain and Symptom Management, 39(2): 328-329. 

Study design not relevant  

426 Ben-Pazi, H., Jaworowski, S., Shalev, R. S. 2010. Cognitive and psychiatric phenotypes of movement disorders in children Developmental 
Medicine and Child Neurology, 52(SUPPL. 4): 14. 

Population not relevant  

435 Pace, Andrea, Di Lorenzo, Cherubino, Guariglia, Lara, Jandolo, Bruno, Carapella, Carmine M., Pompili, Alfredo 2009. End of life issues in brain 
tumor patients Journal of neuro-oncology, 91(1): 39-43. 

Population not relevant  

443 Douglas, C., Murtagh, F. E. M., Chambers, E. J., Howse, M., Ellershaw, J. 2009. Symptom management for the adult patient dying with 
advanced chronic kidney disease: a review of the literature and development of evidence-based guidelines by a United Kingdom Expert 
Consensus Group Palliative medicine, 23(2): 103-10. 

Population not relevant  

446 Chiswick, Malcolm 2009. End of life decisions in chronic lung disease Seminars in fetal & neonatal medicine, 14(6): 396-400. Population not relevant  

452 Shapiro, Peter A., Fedoronko, David A., Epstein, Lucy A., Desai, Chirag V., Mirasol, Elsa G. E. 2008. Psychiatric Aspects of Heart and Lung 
Disease in Critical Care Critical Care Clinics, 24(4): 921-947. 

Population not relevant  

466 Wusthoff, Courtney J., Shellhaas, Renee A., Licht, Daniel J. 2007. Management of common neurologic symptoms in pediatric palliative care: 
seizures, agitation, and spasticity Pediatric clinics of North America, 54(5): 709-xi. 

Study design not relevant  
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474 Leigh, Hoyle, Streltzer, John Mark 2007. Handbook of consultation-liaison psychiatry Handbook of consultation-liaison psychiatry., 
#volume#(#issue#): #Pages#. 

Intervention/ comparison not 
relevant  

475 Kersun, Leslie S., Shemesh, Eyal 2007. Depression and Anxiety in Children at the End of Life Pediatric Clinics of North America, 54(5): 691-708. Study design not relevant  

476 Hooke, Mary C., Grund, Erin, Quammen, Heather, Miller, Blaine, McCormick, Paul, Bostrom, Bruce 2007. Propofol use in pediatric patients 
with severe cancer pain at the end of life Journal of pediatric oncology nursing : official journal of the Association of Pediatric Oncology 
Nurses, 24(1): 29-34. 

Population not relevant  

482 Stoddard, Frederick J., Usher, Craigan T., Abrams, Annah N. 2006. Psychopharmacology in pediatric critical care Child and adolescent 
psychiatric clinics of North America, 15(3): 611-55. 

Population not relevant  

483 Shaw, Richard J., DeMaso, David R. 2006. Clinical manual of pediatric psychosomatic medicine: Mental health consultation with physically ill 
children and adolescents Clinical manual of pediatric psychosomatic medicine: Mental health consultation with physically ill children and 
adolescents., #volume#(#issue#): #Pages#. 

Intervention/ comparison not 
relevant  

491 Houlahan, Kathleen E., Branowicki, Patricia A., Mack, Jennifer W., Dinning, Constance, McCabe, Margaret 2006. Can end of life care for the 
pediatric patient suffering with escalating and intractable symptoms be improved? Journal of pediatric oncology nursing : official journal of 
the Association of Pediatric Oncology Nurses, 23(1): 45-51. 

Study design not relevant  

492 Cowan, John D., Clemens, Libby, Palmer, Teresa 2006. Palliative Sedation in a Southern Appalachian Community American Journal of 
Hospice & Palliative Medicine, 23(5): 360-368. 

Population not relevant  

498 Wojcik, Dorota, Szmyd, Krzysztof, Niedzielska, Ewa, Dobaczewski, Grzegorz, Golebiowski, Waldemar, Pietras, Wojciech 2005. Terminally ill 
children with malignant brain tumors: The experience of the Palliative Care Service for Children - Wroclaw Hospice for Children Onkologia 
Polska, 8(3): 189-192. 

Study design not relevant  

503 Milstein, Jay 2005. A paradigm of integrative care: healing with curing throughout life, "being with" and "doing to" Journal of perinatology : 
official journal of the California Perinatal Association, 25(9): 563-8. 

Population not relevant  

504 Gagnon, Bruno, Low, Graeme, Schreier, Gil 2005. Methylphenidate hydrochloride improves cognitive function in patients with advanced 
cancer and hypoactive delirium: a prospective clinical study Journal of psychiatry & neuroscience : JPN, 30(2): 100-7. 

Population not relevant  

515 Goncalves, J. Ferraz, Alvarenga, Margarida, Silva, Alexandra 2003. The Last Forty-Eight Hours of Life in a Portuguese Palliative Care Unit: 
Does it Differ from Elsewhere? Journal of Palliative Medicine, 6(6): 895-900. 

Study design not relevant  

520 Ishikawa, Atsushi, Yamada, Mitsunori, Makino, Kunihiko, Aida, Izumi, Idezuka, Jiro, Ikeuchi, Takeshi, Soma, Yoshiaki, Takahashi, Hitoshi, 
Tsuji, Shoji 2002. Dementia and delirium in 4 patients with Machado-Joseph disease Archives of neurology, 59(11): 1804-8. 

Population not relevant  

528 Chiu, T. Y., Hu, W. Y., Lue, B. H., Cheng, S. Y., Chen, C. Y. 2001. Sedation for refractory symptoms of terminal cancer patients in Taiwan Journal 
of pain and symptom management, 21(6): 467-72. 

Population not relevant  

540 Tobias, Joseph D. 1997. Propofol sedation for terminal care in a pediatric patient Clinical Pediatrics, 36(5): 291-293. Study design not relevant  

557 McIver, Beth, Walsh, Declan, Nelson, Kristine 1994. The use of chlorpromazine for symptom control in dying cancer patients Journal of Pain 
and Symptom Management, 9(5): 341-345. 

Population not relevant  
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559 Smales, O. R., Smales, E. A., Sanders, H. G. 1993. Flunitrazepam in terminal care Journal of paediatrics and child health, 29(1): 68-9. Study design not relevant  

565 Glazer, John P. 1991. Psychiatric aspects of cancer in childhood and adolescence Child and adolescent psychiatry: A comprehensive 
textbook., #volume#(#issue#): 964-977. 

Study design not relevant  

568 Lederberg, Marguerite S., Holland, Jimmie C. 1989. Psycho-oncology Comprehensive textbook of psychiatry., Vols. 1-2, 5th ed., 
#volume#(#issue#): 1249-1264. 

Intervention/ comparison not 
relevant  

585 Fosburg, M. T., Crone, R. K. 1983. Nitrous oxide analgesia for refractory pain in the terminally ill JAMA, 250(4): 511-3. Population not relevant  

621 Leak, W. N. 1948. The care of the dying Practitioner, 161(962): 80-87. Study design not relevant  
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Appendix 4. Risk of bias assessment 
Observational comparative studies (ROBINS-I) 

Study details Bias* 
Authors’ 
judgements 

Support for judgement 

Peled 2020 
Retrospective 
cohort study 

Bias due to confounding Critical This study was not randomised and did not report results adjusted for confounding factors 
when comparing groups. 

Bias in selection of participants into the study Critical This study was not randomised nor participants or providers randomly selected.  
The choice of drug was at the discretion of the treating psychiatrist. 
No adjustment techniques were used to attempt to correct for the presence of selection biases. 

Bias in classification of interventions -  

Bias due to deviations from intended 
interventions 

-  

Bias due to missing data -  

Bias in measurement of outcomes -  

Bias in selection of the reported result -  

Overall bias Critical  

* The Cochrane Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-I) was used to assess the risk of bias in observational studies. When we considered the 
bias due to confounding and selection bias to be “serious” or “critical”, the overall risk of bias for the study was also considered “serious” or “critical” and other domains 
were not assessed (triage method). 
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Appendix 5. Summary of results from observational non-comparative studies 
Study details Methods Participants Interventions Outcomes measured in 

the study 
Summary of results 

Ref ID 309 
Hohl, 2013 
Canada 
Clinical trial registration: 
not reported 
Funding:  
Small grant from 
Manitoba Institute of 
Child Health 

Conflict of interest: none 
Contact details: 
chohl@wrha.mb.ca 
 

Study design: retrospective 
chart review 

Setting: 2 Hospitals in 
Canada 

Study dates: November 
2006 - July 2011 
 

Children aged 16 days to 17 
years treated with 
methotrimeprazine in the 
last 2 weeks of life 

N = 18 

Age: 8 days to 17 years 

Sex: not reported 

Wide range of health 
conditions: malignancy, 
trauma, neurodegenerative 
diseases, congenital 
diseases 

Methotrimeprazine, various 
doses, concentrations 
timings and routes, all 
delivered in hospital. 

*In several instances, 
multiple medications were 
administered to palliate a 
single symptom 

• Methotrimeprazine 
efficacy 

• Adverse events  

• Methotrimeprazine 
appears to be an 
efficacious medication for 
treating agitation at the 
end of life (note: 
effectiveness of 
methotrimeprazine was 
rarely recorded in detail, 
and often several drugs 
were given to palliative 
the same symptom.) 

• No abnormal 
neuromuscular 
movements, dystonic 
reactions, or signs of NMS 
were documented 

• Sedation was the most 
common side effect (n = 6) 

Ref ID 335 
Van Der Zwaan 2011 
Netherlands 
Clinical trial registration: 
not reported 
Funding: none declared 
Conflict of interest: non 
declared 
Contact details: 
schieveld@mumc.nl 

Study design: Case series 

Setting: Paediatric Intensive 
Care Unit 

Study dates: not reported 
 

Critically ill children with 
refractory agitation  

N = 4 

Mean age 8.4 years, range 
0.7-15 years 

Sex: 3 males, 1 female 

Health condition: ilocytic 
astrocytoma, postoperative 
tracheostomy closure, 
respiratory insufficiency 
due to swollen tongue, 
respiratory insufficiency 

Methortimeprazine, 1mg-
10mg, 2-4 times per day, IV 
or enterally in hospital 

• Reduction of refractory 
agitation and restoration 
of comfort in all patients 

• Adverse events 

• Reduced refractory 
agitation and restoration 
of the comfort of the child 
and everyone involved. 

• two patients developed 
delirium for which an 
individually titrated 
dosage of haloperidol 
remained insufficient or 
ineffective 

• a third patient suffered 
from therapy-resistant 
agitation during slowly 
weaning from sedation 
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due to pulmonary 
hypertension 

• The last patient 
experienced repeated 
periods of agitation due to 
progressive pulmonary 
hypertension 
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Appendix 6. Indirect evidence 
Guidelines and other non-primary sources 

Study ID Methods Population Intervention(s) Main conclusions/ 
recommendations  

References  Notes (optional) 

Ref 37 
Haug, 2020 
United States 
 
 

Review article 

Methods not stated 

Neonates receiving end 
of life care 

Pharmacological 
interventions 

• Use benzodiazepines, 
opioids and consider 
barbiturates 

 P5 and table 1 

Ref 46 

Cortezzo, 2020 
United states 
 
 

Review article 

Methods not stated 

Neonates receiving end 
of life care 

Pharmacological and 
non-pharmacological 
interventions 

• Doses for 
demedetomidine, 
gabapentin, 
benzodiazepines and 
morphine included for 
agitation (not 
referenced) 

 P7, table 1 

 

Ref 59 

Okhuysen-Cawley, 
2018 
United States 
 
 

Review article  

MEDLINE® search from 
1990 - 2018 

Babies and children 
undergoing 
compassionate 
extubation 

Pharmacological 
interventions and team 
communication 

• Proactive rather than 
reactive use of 
sedation 

• Benzodiazepines, and 
consider carefully 
titrated propofol and 
ketamine if a high 
symptom burden is 
expected 

• Use of checklists; 
team huddles; and 
order sets may 
facilitate a smooth CE.  

  

Ref 91 

Bendle, 2019 
United Kingdom 

Review article 

Methods not stated 

Children with 
neurodisabilities 
requiring palliative care 

Pharmacological and 
non-pharmacological 
interventions 

• Target potential 
triggers. 

• Non-pharm – 
environmental and 

 P433 
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complimentary 
therapies 

• Pharm – neuropathic 
and antipsychotic 
agents, 
benzodiazepines and 
sedatives.  

Ref 94 

Tatterton, 2018 

United Kingdom 
 
 

Review article 

Methods not stated 

Children with life 
limiting conditions 

Pharmacological and 
non-pharmacological 
interventions 

• Pharmacological – 
benzodiazepines and 
neuroleptics.  

• Non-pharmacological 
– distraction; physical 
contact; environment; 
music and 
complimentary 
therapy.  

 P231, box 4 

Ref 133 

Aidoo, 2018 
United Kingdom 
 
 

Review article 

Methods not stated 

Infants, children and 
young people with life 
limiting conditions 

Pharmacological and 
non-pharmacological 
interventions 

• Identify triggers.  
• Non-pharmacological 

– environment; 
reassurance; physical 
contact. 

• Pharmacological – 
benozodiazepines 
and neuroleptics. 

 P297, Box 3 

Ref 229 
Rasmussen, 2015 
Canada 
 
 
 

Review article 

Methods not stated 

Children with 
neurological conditions 
receiving palliative care 

Pharmacological and 
non-pharmacological 
interventions 

• Identify and treat 
triggers. 

• Non-pharmacological 
– environment; 
comfort; 
complimentary 
therapies.  

• Pharmacological – 
neuropathic agents; 
alpha-2-adrenergic 
receptor agonists; 

• Cummings MR, 
Pharmacologic 
management of 
behavioral instability 
in medically ill 
pediatric patients.  
2004.  

• Wusthoff CJ, 
Management of 
common neurologic 
symptoms in pediatric 
palliative care: 

P160-1 
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benzodiazepines; 
antipsychotics; 
sedatives. 

Seizures, agitation, 
and spasticity. 2007. 

• Hauer J, Gabapentin 
successfully manages 
chronic unexplained 
irritability in children 
with severe 
neurologic 
impairment. 2007.  

• Hauer J. Improving 
comfort in children 
with severe 
neurological 
impairment. 2012. 

• Siden HB, Physician 
variability in treating 
pain and irritability of 
unknown origin in 
children with severe 
neurological 
impairment. 2013. 

Ref 335 

Mosher, 2021 
United Kingdom 
 
 

Book chapter 

No methods stated 

Children receiving 
palliative care 

Pharmacological and 
non-pharmacological 

Non-pharmacological:  

• Environmental; 
comfort; orientation.  

Pharmacological: 

• Haloperidol; 
risperidone; 
benzodiazepines.  

  

Ref 418 
Klick, 2010 
United States 
 
 
 

Review article  

Methods not stated 

Children receiving 
palliative care 

 

Pharmacological 
interventions 

• Benzodiazepines and 
neuropathic agents 
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Ref 466 

Wusthoff, 2007 
United Kingdom 
 
 

Review article,  

Methods not stated 

Children receiving 
palliative care 

 

 

Pharmacological and 
non-pharmacological 
interventions 

• Identify triggers.  
• Non-pharmacological 

– environment; touch; 
voice.  

• Pharmacological – 
Benzodiazepines; 
neuroleptics; 
adrenergic agonists 
and antagonists; 
barbiturates and 
sedatives 

 P717-726, tables 4-6 

 

Indirect evidence from primary studies 

Study ID Methods Population Intervention(s) Main study results 

Ref 124 

Chong 2018 
Malaysia (However looks at 18 
countries across Asian Pacific) 
Sep 2015 – Feb 2016 
 

Survey Survey of Asia Pacific Hospice 
Palliative Care Network 

Looking at drugs available to 
respondents 

• 9.3% of respondents had no 
drugs to manage restlessness.  

• In those who did have available 
drugs, benzodiazepines and 
antipsychotics were most 
commonly used.  

• 24% said if drugs could not be 
given orally or by injection there 
was no available treatment for 
restlessness. In those that did 
have options available, buccal 
and intranasal midazolam, and 
rectal diazepam were the most 
common. 

 


