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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
systematic review protocol.

report for the full

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

e Pharmacological interventions

¢ Non-pharmacological interventions
Comparison

e Placebo

e Notreatment/usual care

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

e Combinations of the above

e 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 (Cl) were calculated for
dichotomous outcome data. Mean differences (MD)
and their 95% Cl 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 (Schiinemann 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% C1 0.24 t0 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 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)

e 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

the study

o Clinical global impression
score

ROBINS-I summary

Critical risk of bias
e Adverse events due to
treatment
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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

Anticipated absolute effects’

(95% Cl) Risk difference
with
Risk with Risk with olanzapine
risperidone olanzapine
Clinical global
impression of
change
Assessed by The mean
psychiatrist; scores o MD 0.7 lower
clinical global
range from 1 (very impression of  (1:37 lower to -
much improved) change was 3 0.03 lower)

through to 7 (very
much worse)

Follow-up: not
reported

Relative effect

(95% Cl)

P<0.05

Ne of
participants
(studies)

evidence
(GRADE)

43
(1 observational
study) !

®O00O
VERY LOW *"

Certainty of the

Comments

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

(95% Cl) Risk difference . Ne of Certainty of the
. Relative effect . . .
with (95% Cl) participants evidence Comments
Risk with Risk with olanzapine (studies) (GRADE)
risperidone olanzapine
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
Adverse events due 7 fewer per 23 events that were due to the treatment with
to treatment 167 per 1000 160 per 1000 1000 RR0.96 (1 observational GBOOC?bd olanzapine or risperidone.
Follow-up: not (40to628)  (from 127 fewer ~ (0.24t03.77) study) VERYLOW®>® " Three of them had more than one side effect.
reported to 462 more) 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% Cl).
Cl: 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

Certainty of the

Forest plots 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]

Adverse events due
to treatment

Follow-up: not
reported

Olanzapine Risperidone Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% ClI
Peled 2020 23 11 25 3 11 18 -0.70[-1.37,-0.03) H
-20 -10 0 10 20

Favours Olanzapine Favours Risperidone

Olanzapine Risperidone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
Peled 2020 4 25 3 18 0.96 [0.24, 3.77] i

0.05

0.2 1 5 20
Favours Olanzapine Favours Control

®O00O
VERY LOW

®O00O
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$).mp,jw,nw.
9.0r/1-8
10. TERMINALLY ILL/
11. ((terminal$ or final or advance$ or incurable or life limit$) adj3 (ill$ or disease$ or condition$)).mp.
12. dying.mp.
. (end ad;j3 life).mp.
. ((approachs$ or close$ or near$ or imminent$ or impending) adj3 death).mp.

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

13.(
14. (
15. (
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.

Cochrane Response is operated by the Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London
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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. palliatS.mp.

31. HOSPICE CARE/

32. hospice?.mp.

33.0r/10-32

34. PSYCHOMOTOR AGITATION/

35. (agitat$ or akathisia or restless$ or deliri$).mp.
36. DELIRIUM/

37.340r350r36

38.9and 33 and 37

39.33and 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)")

41.380r40

42. exp animals/ not humans/

43.41 not 42

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

45.43 not 44

Cochrane Response is operated by the Cochrane Collaboration. Registered in England as a company limited by guarantee No. 03044323 Charity Number 1045921. VAT registration number GB 718 2127 49. Registered office: St Albans House, 57-59 Haymarket, London
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Appendix 2. PRISMA flowchart

Records identified from: Records removed before screening:
5 MEDLINE (189) + Embase (389) Duplicate records removed (n =
£ + CENTRAL (31) + PsyclInfo 162)
g (181) > Records marked as ineligible by
= automation tools (n = 0)
= ¢ Search (n =790) Records removed for other
= e Other sources (n = 0) reasons (n = 0)
——/
)
Records screened Records excluded
(n=628) (n=511)
Reports sought for retrieval Reports not retrieved
> (n=117) » (n=0)
c
o
9 !
7]
(V2]
Reports assessed for eligibility Report luded
n=117 —  »| Reports excluded:
( ) e Intervention/ comparison not relevant (n = 15)
e Population not relevant (n = 59)
e Study design not relevant (n = 39)
e Duplicate (n = 1)
e’/
Studies included in review
- ¢ Quantitative synthesis (n = 1
= observational comparative
% study)
£ ¢ Qualitative synthesis (n = 2
single-arm studies)
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Appendix 4. Risk of bias assessment

Observational comparative studies (ROBINS-I)

. . Authors’ .
Study details Bias* . Support for judgement
judgements
Peled 2020 Bias due to confounding Critical This study was not randomised and did not report results adjusted for confounding factors
Retrospective when comparing groups.
cohort study . . . . . . . . . .
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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Interventions Outcomes measured in
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Summary of results

Ref ID 309
Hohl, 2013

Canada

not reported
Funding:

Small grant from
Manitoba Institute of
Child Health

Conflict of interest: none

Contact details:

Clinical trial registration:

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.

e Methotrimeprazine
efficacy

e Adverse events

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

e 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.)

e No abnormal
neuromuscular

not reported
Funding: none declared

Conflict of interest: non
declared

Contact details:
schieveld@mumc.nl

Clinical trial registration:

Study dates: not reported

Mean age 8.4 years, range
0.7-15years

Sex: 3 males, 1 female

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

e Adverse events

chohl@wrha.mb.ca movements, dystonic
reactions, or signs of NMS
were documented
e Sedation was the most
common side effect (n =6)
RefID 335 Study design: Case series Critically ill children with Methortimeprazine, 1mg- e Reduction of refractory ® Reduced refractory
Van Der Zwaan 2011 Setting: Paediatric Intensive refractory agitation 10mg, 2-4 times per day, IV agitation and restoration agitation and restoration
Care Unit N =4 or enterally in hospital of comfort in all patients of the comfort of the child
Netherlands

and everyone involved.

e 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

o The last patient
hypertension

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

Ref 37
Haug, 2020
United States

Methods

Review article
Methods not stated

Population

Neonates receiving end
of life care

Intervention(s)

Pharmacological
interventions

Main conclusions/ References

recommendations

¢ Use benzodiazepines,
opioids and consider
barbiturates
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Notes (optional)

P5andtable 1

Ref 46
Cortezzo, 2020

United states

Review article
Methods not stated

Neonates receiving end
of life care

Pharmacological and
non-pharmacological
interventions

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

P7,table1

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

e Proactive rather than
reactive use of
sedation

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

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

Ref91
Bendle, 2019
United Kingdom

Review article
Methods not stated

Children with
neurodisabilities

requiring palliative care

Pharmacological and
non-pharmacological
interventions

e Target potential
triggers.

e Non-pharm -
environmental and

P433
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complimentary
therapies

e 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

o [dentify 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

o [dentify and treat
triggers.

¢ Non-pharmacological
- environment;
comfort;
complimentary
therapies.

¢ Pharmacological -
neuropathic agents;
alpha-2-adrenergic
receptor agonists;

e Cummings MR, P160-1
Pharmacologic

management of

behavioral instability

in medically ill

pediatric patients.

2004.

o Wusthoff CJ,
Management of
common neurologic
symptoms in pediatric
palliative care:
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benzodiazepines;
antipsychotics;
sedatives.

Seizures, agitation,
and spasticity. 2007.

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

Hauer J. Improving
comfortin children
with severe
neurological
impairment. 2012.

e 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:

e 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

o [dentify triggers. P717-726, tables 4-6

¢ Non-pharmacological
- environment; touch;
voice.

¢ Pharmacological -
Benzodiazepines;
neuroleptics;
adrenergic agonists
and antagonists;
barbiturates and
sedatives

Indirect evidence from primary studies

Study ID

Population Intervention(s)

Ref 124
Chong 2018

Survey

Malaysia (However looks at 18
countries across Asian Pacific)

Sep 2015 - Feb 2016

Main study results

Survey of Asia Pacific Hospice
Palliative Care Network

Looking at drugs available to
respondents

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

e 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.
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