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Summary
Objective was to update a clinical practice guideline (CPG) for the management of fatigue in children and adolescents with
cancer or pediatric hematopoietic cell transplant recipients. We reconvened a multi-disciplinary and multi-national panel.
While the previous 2018 CPG evaluated adult and pediatric randomized controlled trials (RCTs) to manage fatigue, this
2023 update revised previous recommendations based only on pediatric RCTs. Twenty RCTs were included in the updated
systematic review. Physical activity significantly reduced fatigue (standardized mean difference −0.44, 95% confidence
interval −0.64 to −0.24; n = 8 RCTs). Using the 2018 recommendations as a basis, the panel continued to make strong
recommendations to use physical activity, and to offer relaxation, mindfulness or both, to manage fatigue in pediatric
patients. Cognitive or cognitive behavioral therapies may be offered. Pharmacological approaches should not be routinely
used. The panel made a new good practice statement to routinely assess for fatigue, ideally using a validated scale.

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
Fatigue is one of the most common severely bother-
some symptoms in children and adolescents with
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cancer and pediatric hematopoietic cell transplant
(HCT) recipients.1–3 Fatigue can precede cancer diag-
nosis, emerge during cancer treatment and persist
following completion of cancer therapy. Interventions
for fatigue management have been evaluated4–6;
however, they are rarely applied in routine clinical
care.7
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Research in context

Evidence before this study
A clinical practice guideline (CPG) for the management of
fatigue in children and adolescents with cancer or pediatric
hematopoietic cell transplant recipients was developed
in 2018.

Added value of this study
In this update of the 2018 CPG, 20 randomized controlled
trials were included and formed the evidence base for this
update. Using the 2018 recommendations as a basis, the
panel continued to make strong recommendations to use
physical activity, and to offer relaxation, mindfulness or both,

to manage fatigue in pediatric patients. Cognitive or cognitive
behavioral therapies may be offered. Pharmacological
approaches should not be routinely used. The panel made a
new good practice statement to routinely assess for fatigue,
ideally using a validated scale.

Implications of all the available evidence
There is an increasing number of randomized trials conducted
in pediatric cancer and HCT recipients, providing direct
evidence to support recommendations. The new good
practice statement to routinely assess for fatigue, ideally using
a validated scale, is an important addition to this CPG update.
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One way to improve the application of evidence-
based care is the development and implementation of
clinical practice guidelines (CPGs).8,9 Thus, we created a
CPG for the management of fatigue in children and
adolescents with cancer and pediatric HCT recipients in
2018.10 As with all CPGs, the fatigue CPG requires
updating as new studies are published. Thus, the
objective was to update the 2018 CPG for the manage-
ment of fatigue in children and adolescents with cancer
and pediatric HCT recipients.
Methods
Panel constitution
We re-convened a multi-disciplinary and multi-
national panel with representation from the
following groups: pediatric oncology, exercise medi-
cine, physical therapy, nursing, pharmacy, psychology,
two pediatric cancer survivors, and two guideline
methodologists (see Appendix 1). Panel members
were selected according to scientific expertise or lived
experience from a patient perspective. Conflicts of
interest are presented as Appendix 2; none precluded
participation on this panel or required recusal from
voting on specific recommendations.

CPG development approach
We followed standard approaches to develop the CPG.8

The key clinical question to be addressed by the CPG
remained unchanged from the 2018 CPG as follows:
What are effective interventions for the management of
fatigue in children and adolescents with cancer or pe-
diatric HCT recipients? The CPG recommendations
continue to be intended for pediatric patients 18 years of
age or younger with cancer or HCT recipients. The
scope includes patients with cancer on and off active
therapy including those in survivorship. The target
users continue to be pediatric oncology and HCT phy-
sicians, nurse practitioners, physician assistants, nurses,
pharmacists, social workers, psychiatrists, psychologists,
child life specialists, physical therapists, and other
healthcare professionals who manage fatigue in the
target population. Outcomes considered critical in
formulating recommendations were severity of fatigue,
intervention feasibility, and adverse effects.

We used the Grading of Recommendations Assess-
ment, Development and Evaluation (GRADE) approach
to describe level of evidence and to generate recom-
mendations.9 Evidence quality was categorized as high,
moderate, low, or very low based upon the degree of
certainty of intervention effects in children and adoles-
cents with cancer or pediatric HCT recipients.9,11 Factors
that reduced this certainty were imprecision, inconsis-
tency, bias, and indirectness. Strong or conditional
recommendations were created using this evidence
base.9 When making a strong recommendation for an
intervention, its benefits clearly outweigh its potential
downsides. In contrast, when making a strong recom-
mendation against an intervention, its downsides clearly
outweigh its potential benefits. Conditional recommen-
dations were made when the benefits and downsides
were more closely matched, or when there was consid-
erable uncertainty about their benefits and downsides.

The panel also made a good practice statement.12

These statements are appropriate when there is
compelling indirect evidence from multiple sources that
strongly support the action. One suggested approach to
determine the appropriateness of a good practice state-
ment is to ask whether the alternative action would be
absurd or clearly not conform to ethical norms.12

The 2018 fatigue CPG was based upon a systematic
review of 462 randomized controlled trials (RCTs) con-
ducted in both adults and children as there were few
RCTs conducted in pediatric patients at that time. In the
2018 fatigue CPG, the panel made strong recommen-
dations for physical activity, relaxation and mindfulness,
a conditional recommendation for cognitive or cognitive
behavioral therapies, and a strong recommendation
against the routine use of systemic pharmacological
approaches to manage fatigue in pediatric patients.

We took a different approach for this 2023 CPG
update. Given the large number of RCTs that
www.thelancet.com Vol 63 September, 2023
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contributed to the 2018 recommendations, we pre-
sumed that direct, high-quality data would be required
to substantially modify them. Thus, we restricted the
evidence base for the 2023 CPG update to RCTs evalu-
ating any strategy for the management of fatigue in
children and adolescents with cancer or pediatric HCT
recipients.

Search strategy and selection criteria
With the assistance of a library scientist, we searched
the following databases: MEDLINE including Epub
Ahead of Print, In-Process & Other Non-Indexed Cita-
tions, Embase, APA PsycINFO (OvidSP), Cochrane Li-
brary (Wiley), and CINAHL (EBSCOHost). The search
strategy included approaches to identify randomized
controlled trials of patients with cancer and HCT re-
cipients evaluating strategies to manage fatigue. We
included studies if: (1) at least 75% of participants had
cancer or were HCT recipients; (2) the mean or median
age of participants was 16 years or younger or, in the
absence of this information, the study was categorized
as a pediatric trial by authors; (3) each was a fully pub-
lished primary RCT with a parallel group design; (4) an
intervention was evaluated for the prevention or treat-
ment of fatigue; and (5) publication occurred in or after
1980. We excluded studies for the following reasons: (1)
fatigue was not an end point or was reported as an
adverse event; (2) intervention was direct cancer treat-
ment; and (3) fewer than five participants were ran-
domized to any study group. There was no exclusion by
language. Appendix 3 shows the full search strategy that
included RCTs published from January 1980 to March
9, 2023.

Titles and abstracts of articles identified by the search
strategy were independently screened by two reviewers
(PP, PDR or VM) and potentially relevant articles were
retrieved for full text evaluation. Eligibility criteria were
applied to full text by two reviewers (PP, PDR or VM). In
the event of disagreement, the reviewers met to come to
consensus and if it could not be achieved, arbitration
was by a third reviewer (PDR or LS). Appendix 4 shows
the flow diagram of study identification, selection, and
reasons for exclusion. Agreement in study inclusion was
described using the Kappa statistic.13

Two reviewers (PP, PDR or VM) abstracted the data
consisting of study-level characteristics, details of the
intervention and control groups, outcomes, and risk of
bias assessments. In the event of disagreement, the re-
viewers met to come to consensus and if it could not be
achieved, arbitration was by a third reviewer (PDR or
LS). Study-level characteristics were as follows: year of
publication, country of study conduct, age of partici-
pants, cancer diagnosis, HCT recipient, whether pres-
ence of fatigue was an eligibility criterion for
enrollment, study collection of biomarkers and number
of randomized participants. We also abstracted details of
the intervention and control groups, including whether
www.thelancet.com Vol 63 September, 2023
the intervention was delivered at the individual or group
level, intervention period in weeks, intervention dura-
tion in minutes, and total number of sessions. As in our
2018 fatigue CPG, interventions were classified by
intervention type as follows: (1) physical activity (aero-
bic, resistance, flexibility, or neuromotor); (2) systemic
pharmacological agents; (3) non-physical activity mind
and body practices (acupuncture or acupressure, mind-
fulness, relaxation, massage, energy therapies, or ener-
gizing yogic breathing); (4) cognitive and cognitive
behavioral therapies; and (5) others. Control groups
were categorized as active control group if it was a po-
tential intervention for fatigue (for example, different
prescriptions of exercise), and non-active control group
if it consisted of usual care, attention control, waitlist
control, or sham control.

We also abstracted outcomes considered important
to recommendation formulation: fatigue scores, adverse
effects, and feasibility considerations. The primary
outcome was self-reported fatigue severity post-
intervention. To describe this, fatigue severity in-
struments were rescaled as needed such that higher
scores reflected more (worse) fatigue. If fatigue severity
data did not appear in the publication, authors were
contacted and asked to provide the information. We also
described the fatigue scale used and measurement time
points. Finally, we used the Cochrane Collaboration’s
tool for assessing risk of bias.14

Statistical analysis
Synthesis was performed when there were at least three
studies evaluating the same intervention type or same
specific intervention. In terms of synthesis across an
intervention type, we synthesized across physical activity
and cognitive therapy interventions if there were at least
three studies in either group. However, we decided a
priori to not synthesize across all mind and body in-
terventions or pharmacological agents because of
anticipated differences between interventions. For
example, we did not think it would be reasonable to
combine the effects of different medications. Rather, for
these intervention types, we only synthesized by specific
intervention, such as specific medication.

As we anticipated different fatigue scales would be
used, we decided a priori to synthesize data over all
scales and present results as the standardized mean
difference (SMD). For SMD interpretation, a SMD of
0.20 is a small effect, 0.50 is a medium effect, and 0.80
is a large effect.15 If synthesis was possible using the
same fatigue scale, we presented results as the weighted
mean difference (WMD). A SMD or WMD less than
0 indicated that the intervention was better than control.
For synthesis, effects were weighted by the inverse
variance and a random effects model was used for all
analyses as we anticipated heterogeneity in effects.
Heterogeneity was depicted using the I2. Publication
bias was explored by visual inspection of funnel plots
3
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when at least 10 studies were available for synthesis.14

Tests of significance were two-sided, and statistical sig-
nificance was defined as P < 0.05. Analysis was con-
ducted using Review Manager 5.4.16

Formulating recommendations
We described pediatric RCTs included in the 2018 CPG
and those newly added to this 2023 CPG update. Evi-
dence tables including synthesized results were then
created. Evidence was reviewed during one video-
conference call held in March 2023. The proposals to
leave recommendations unchanged, modify them, add
new recommendations, or add good practice statements
were drafted and voted upon by panel members.
Consensus required at least 80% of panel members to
agree with each statement. Draft versions of the rec-
ommendations and manuscript were circulated until
approved by all authors.

As in our 2018 CPG, we used the publication peer-
review process as an efficient approach to external re-
view. We will update this CPG in five years or sooner in
the event of important new information.

Role of funding source
This CPG was funded and developed through the Pe-
diatric Oncology Group of Ontario (POGO) Guidelines
Program. The development process and the CPG con-
tent were editorially independent from POGO.
Results
Table 1 presents the 2023 fatigue CPG update recom-
mendations and notes changes from the 2018 fatigue
CPG. Table 2 shows the characteristics of pediatric
RCTs included in the 2018 CPG (n = 6), new RCTs
included in the 2023 CPG update (n = 14) and the total
number of RCTs contributing to the 2023 CPG update
(n = 20). Agreement in study inclusion was perfect
(Kappa = 1.0). Across all included RCTs, most studies
(n = 18) were conducted during cancer treatment. There
were 8 RCTs evaluating physical activity, 4 RCTs eval-
uating mind and body interventions, and 8 RCTs that
were categorized as “other” interventions. Appendix 5
shows detailed characteristics of included pediatric
RCTs by intervention type. The “other” intervention type
category consisted of miscellaneous single interventions
(n = 5) or interventions with multiple components
(n = 3). Six RCTs were new to this update. Of the three
multi-component intervention studies, all involved ed-
ucation about fatigue and some form of mind and body
intervention; one RCT also included physical activity as
one of the components. Appendix 6 describes outcomes
by intervention type for individual RCTs. Appendix 7
shows the most frequently used fatigue scales across
studies.

Table 3 shows that across all intervention types and
specific interventions, only physical activity was
amenable to synthesis. Due to the number of studies,
publication bias could not be assessed. Table 4 describes
knowledge gaps.

Recommendation 1
Use physical activity interventions to manage fatigue in
children and adolescents with cancer or pediatric HCT
recipients (strong recommendation, high quality
evidence).

The strong recommendation to use physical activity
interventions from the 2018 fatigue CPG was based
upon a systematic review that included 170 RCTs of
physical activity,4 only one of which was conducted in
children and adolescents.17 Specific interventions eval-
uated were aerobic (n = 76, 44.7%), neuromotor (in-
cludes yoga and tai chi, n = 28, 16.5%), resistance
(includes free weights and dumbbells, n = 15, 8.8%) and
combination (n = 46, 27.1%). In five (2.9%) studies, the
type of physical activity was not specified. Physical ac-
tivity reduced the severity of fatigue when compared to
all controls across all scales (SMD −0.49, 95% CI −0.60
to −0.37), and when assessed using the FACT 13-item
fatigue subscale (WMD −3.40 (95% CI −5.25 to −1.55).

In this 2023 fatigue CPG update, the systematic re-
view now includes seven additional RCTs of physical
activity conducted in pediatric cancer or HCT patients, or
eight pediatric RCTs total. Several studies included very
young children ranging from 3 to 7 years as the youngest
participant. Appendix 5 shows the different types of ex-
ercise programs that were evaluated with seven delivered
to individual patients and one delivered to groups. Most
intervention sessions were 30–60 min with program
length ranging from 6 to 26 weeks. Table 3 shows that
across all scales, physical activity significantly reduced
fatigue with a medium effect size (SMD −0.44, 95%
CI −0.64 to −0.24; forest plot provided in Appendix 8). In
terms of adverse effects, one study described three falls
that did not lead to injury and muscle soreness following
7 out of 381 sessions (Appendix 6).18 In terms of feasi-
bility, two studies showed that exercise sessions were
often cancelled or postponed for multiple reasons
including medical issues, emerging contraindications,
and lack of motivation (Appendix 6).18,19

As in the 2018 CPG, the panel made a strong
recommendation to use physical activity interventions to
manage fatigue in children and adolescents with cancer
or pediatric HCT recipients based on the observed
benefit in reducing fatigue, easy availability, low risk of
harm, low costs, and likelihood of other associated
health benefits. The quality of evidence supporting this
recommendation was modified from moderate in the
2018 CPG, to high in this 2023 update based on the
number of direct pediatric RCTs and evidence of benefit
in pediatric patients.

It is reassuring that young children were included in
the studies. However, challenges were observed with
session delivery or program discontinuation due to
www.thelancet.com Vol 63 September, 2023
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Recommendations 2023 update status and remarks

1. Use physical activity interventions to manage fatigue in children and adolescents with
cancer or pediatric HCT recipients (strong recommendation, high quality evidence)

The quality of evidence was increased from moderate to high based on the number of
pediatric RCTs and synthesized results showing that physical activity was effective at
reducing fatigue in pediatric patients.

2. Do not routinely use pharmacological approaches to manage fatigue in children and
adolescents with cancer or pediatric HCT recipients (strong recommendation, moderate
quality evidence)

No new pediatric RCTs; the 2018 recommendation was maintained.

3. Offer relaxation, mindfulness, or both to manage fatigue in children and adolescents
with cancer or pediatric HCT recipients (strong recommendation, moderate quality
evidence)

One new RCT of relaxation including 34 pediatric patients was identified. Although it did not
show a difference by intervention, the recommendation was unchanged given the findings of
RCTs in adults showing the efficacy of relaxation and mindfulness. Since data supporting
efficacy were indirect and derived solely from adult RCTs, evidence quality remained
moderate.

4. In settings where strongly recommended approaches are not feasible or were not
successful, consider offering cognitive or cognitive behavioral therapies to manage
fatigue in children and adolescents with cancer or pediatric HCT recipients (conditional
recommendation, moderate quality evidence)

No new pediatric RCTs; the 2018 recommendation was maintained.

Good practice statement

1. Routinely assess for fatigue, ideally using a validated scale, in children and adolescents
with cancer or pediatric HCT recipients

This is a new good practice statement reflecting the importance of routine assessment to
identify fatigue. The frequency of assessment will depend on setting and patient factors.
Ideally, a validated scale would be used to track fatigue severity over time.

Abbreviations: HCT, hematopoietic cell transplantation; RCT, randomized controlled trial.

Table 1: Summary of recommendations for the management of fatigue and changes from 2018 recommendations.

Characteristic Previous in 2018 CPG n (%) New in 2023 CPG update n (%) Total number RCTs n (%)

Number of studies 6 14 20

Study population setting

Cancer

Leukemia 2 (33) 2 (14) 4 (20)

More than one cancer 2 (33) 8 (57) 10 (50)

HCT 1 (17) 2 (14) 3 (15)

Both cancer and HCT 1 (17) 2 (14) 3 (15)

Timing of intervention

During cancer treatment 6 (100) 12 (86) 18 (90)

Following end of cancer treatment 0 (0) 2 (14) 2 (10)

Fatigue eligibility criterion for enrollment 0 (0) 2 (14) 2 (10)

Intervention group type

Mind and body 3 (50) 1 (7) 4 (20)

Physical activity 1 (17) 7 (50) 8 (40)

Other (including combination) 2 (33) 6 (43) 8 (40)

Control group type

Usual care or wait list 5 (83) 9 (64) 14 (70)

Placebo or sham 1 (17) 0 (0) 1 (5)

Attention control 0 (0) 2 (14) 2 (10)

Other 0 (0) 3 (21) 3 (15)

Biomarker measurement 0 (0) 1 (7) 1 (5)

Risk of bias adequacy

Sequence generation 4 (66) 11 (79) 15 (75)

Allocation concealment 2 (33) 7 (50) 9 (45)

Participants, personnel blinded 1 (17) 1 (7) 2 (10)

Outcome assessors blinded 1 (17) 6 (43) 7 (35)

Lack of attrition bias 4 (66) 9 (64) 13 (65)

Free of selective reporting 6 (100) 14 (100) 20 (100)

Abbreviations: CPG, clinical practice guideline; HCT, hematopoietic cell transplant; RCT, randomized controlled trial.

Table 2: Characteristics of included pediatric randomized controlled trials of fatigue.

Review
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Outcome No. studies No. patients Effect measure Effectb 95% CI I2 (%) P value

Physical activity

All physical activity interventions vs. any control

All scales 8 607 SMD −0.44 −0.64 to −0.24 24% <0.0001

Fatigue scale (Chinese version) 3 453 WMD −4.11 −6.97 to −1.25 80% 0.005

PedsQL multidimensional Fatigue scalec 3 91 WMD −2.07 −7.12 to 2.97 0% 0.42

All physical activity interventions vs. non-active controla

All scales 7 560 SMD −0.48 −0.69 to −0.27 23% <0.0001

Fatigue scale (Chinese version) 3 453 WMD −4.11 −6.97 to −1.25 80% 0.005

Abbreviations: SMD, standardized mean difference; WMD, weighted mean difference; CI, confidence interval. aNon-active control defined as usual care, attention control, waitlist control or sham control.
bA negative SMD or WMD suggests that the intervention is better than control at reducing fatigue severity. cDirectionality of this scale was inverted for synthesis to be consistent with the other scales for
WMD and to permit calculation of SMD.

Table 3: Effect of strategy on self-reported fatigue by intervention type.

Optimal approaches to implement physical activity, relaxation or mindfulness in children and adolescents with cancer or pediatric HCT recipients, particularly among those who are
medically unwell.

Feasible approaches to screen and monitor for fatigue during cancer treatment and following completion of therapy

Describe the cost effectiveness of different approaches for fatigue management in children and adolescents with cancer or pediatric HCT recipients

Determine minimum age thresholds at which interventions for fatigue management may be considered

Determine whether adaptations to accommodate younger children affect intervention efficacy to reduce fatigue

Abbreviation: HCT, hematopoietic cell transplantation.

Table 4: Identified knowledge gaps.

Review
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medical and non-medical reasons. Gaps in our knowl-
edge that remain include determining the youngest
patients in whom physical activity can be encouraged
and determining approaches to successfully implement
physical activity in a patient population that may be
limited due to temporary or permanent health
circumstances.

Recommendation 2
Do not routinely use pharmacological approaches to
manage fatigue in children and adolescents with cancer
or pediatric HCT recipients (strong recommendation,
moderate quality evidence).

The original 2018 CPG recommendation was based
upon a systematic review that identified 117 studies of
systemic pharmacological agents for fatigue.6 Methyl-
phenidate and modafinil or amodafinil were not effec-
tive at reducing fatigue severity.6 The panel made a
strong recommendation against using systemic phar-
macological agents because of the absence of clinically
important benefits in any analysis and because of the
potential for harm.

No RCTs were identified either in the 2018 CPG or
in the 2023 CPG update that examined systemic phar-
macologic approaches in the target population and thus,
the panel maintained the 2018 recommendation.

Recommendation 3
Offer relaxation, mindfulness, or both to manage fatigue
in children and adolescents with cancer or pediatric
HCT recipients (strong recommendation, moderate
quality evidence).

The original 2018 CPG recommendation was based
upon a systematic review of mind and body interventions
for fatigue.5 Among the 55 RCTs conducted in adults and
children, specific interventions found to be effective were
relaxation (n = 10 RCTs) and mindfulness (n = 11 RCTs).
More specifically, the effects were as follows: relaxation
techniques (SMD −0.94, 95% CI −1.61 to −0.27) and
mindfulness (SMD −0.50, 95% CI −0.85 to −0.15). The
2018 CPG strong recommendation to use relaxation,
mindfulness, or both was based upon consistent benefits
across patient and intervention characteristics in adults,
very low risk of harm, and low costs.

In the pediatric systematic review of RCTs, there
were no studies of mindfulness and only one small
study of relaxation (n = 34)20 (Appendix 5). Although this
pediatric study did not show a reduction in fatigue
(Appendix 6), the original recommendation was main-
tained given the large body of evidence from adult RCTs
demonstrating efficacy of relaxation to reduce fatigue.
The level of evidence remained moderate because of
indirectness. The age range of participants in the one
pediatric RCT was not reported.20 Thus, whether relax-
ation and mindfulness can be delivered to young chil-
dren remains a knowledge gap (Table 4).

Recommendation 4
In settings where strongly recommended approaches
are not feasible or were not successful, consider offering
www.thelancet.com Vol 63 September, 2023
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cognitive or cognitive behavioral therapies to manage
fatigue in children and adolescents with cancer or pe-
diatric HCT recipients (conditional recommendation,
moderate quality evidence).

The original 2018 CPG recommendation was based
upon 17 RCTs evaluating cognitive or cognitive behav-
ioral therapies for the management of fatigue.10 Syn-
thesis showed this intervention type reduced the severity
of fatigue (SMD −0.45, 95% CI −0.81 to −0.10). The
2018 CPG conditional recommendation (rather than
strong recommendation) to consider offering cognitive
or cognitive behavioral therapies to manage fatigue was
based upon the costs and resources required for inter-
vention delivery and the lack of pediatric specific data.
No RCTs were identified either in the 2018 CPG or in
the 2023 CPG update that examined cognitive or
cognitive behavioral approaches in the target population
and thus, the 2018 recommendation was maintained.

Good practice statement 1
Routinely assess for fatigue, ideally using a validated
scale, in children and adolescents with cancer or pedi-
atric HCT recipients.

This statement is new to the 2023 fatigue CPG.
Given the well documented prevalence of fatigue in
pediatric patients receiving cancer treatments, the panel
felt it was important to assess for fatigue during routine
clinical care. At a minimum, the assessment should
inquire about the presence of fatigue during clinical
encounters. However, ideally, a validated scale should be
used for fatigue assessment to allow tracking of fatigue
severity over time. For clinical implementation, the scale
will need to be short and easy for children and adoles-
cents to complete. There are several validated in-
struments available including the Symptom Screening
in Pediatrics Tool (SSPedi)3 and Patient-Reported Out-
comes Measurement Information System (PROMIS)
fatigue scale.21 For patients enrolled on a clinical trial,
the Pediatric Patient-reported Outcome-Common Ter-
minology Criteria for Adverse Events (Pediatric PRO-
CTCAE) is appropriate.22 Approaches that facilitate
self-report from young children will be required. Mini-
SSPedi is valid for pediatric patient self-report for chil-
dren as young as 4 years of age.23 Co-SSPedi is a novel,
structured, dyadic approach to pediatric patient symp-
tom reporting in which children voice their perspectives
first, and guardians enable and support symptom
reporting by confirming or clarifying articulated
symptoms.24,25
Discussion
In the 2023 fatigue CPG update, we found that the
number of RCTs conducted in pediatric cancer and
HCT recipients has increased notably providing direct
evidence to support recommendations. The panel
maintained the strong recommendations from the 2018
www.thelancet.com Vol 63 September, 2023
CPG to use physical activity and to offer relaxation,
mindfulness or both, to manage fatigue in pediatric
patients. Cognitive or cognitive behavioral therapies
may be offered. Pharmacological approaches should not
be routinely used. The panel also made a new good
practice statement to routinely assess for fatigue, ideally
using a validated scale. This addition is important to
ensure patients are being screened for fatigue such that
it is treated expeditiously to avoid long term conse-
quences of untreated fatigue.

The meta-analysis demonstrated that physical activity
was effective at reducing fatigue, which emphasizes why
systematic reviews and meta-analysis (when appro-
priate) are a critical component of CPG creation.
Although physical activity was effective, the nature of
the intervention was heterogeneous and even among
similar interventions such as exercise therapy, the spe-
cific program, duration and number of sessions varied.
Thus, we cannot be more specific about which types of
physical activity are more effective and which types are
better suited for specific patient populations. This
granularity should be the focus of future research.

A primary challenge continues to be identifying
effective approaches to support CPG implementation
and, more specifically, a CPG focused on fatigue. It is
possible that institutions are more likely to prioritize
CPGs focused on life-threatening supportive care issues
such as infection, compared with those focused on
symptoms. Even among symptoms, fatigue may be
more likely to be neglected since it may not be observ-
able. Moreover, clinicians are often not aware of the
extent to which patients are bothered by fatigue.7 Given
its prevalence, systematic evaluation and implementa-
tion of interventions for fatigue management should be
prioritized by institutions and individual health care
professionals.1 Implementation plans should include
strategies to deliver recommended interventions to
young children and pediatric patients who are unmoti-
vated or limited in their ability to participate due to their
medical circumstances.

In conclusion, we updated a CPG for fatigue man-
agement in children and adolescents with cancer and
pediatric HCT recipients. It will be important to develop
and evaluate CPG implementation strategies and to
measure the impact of CPG-consistent care on fatigue
outcomes.
Outstanding questions
An important question is how to best implement
routine screening for fatigue in children and adoles-
cents with cancer or pediatric hematopoietic cell trans-
plant (HCT) recipients, particularly for those who are
medically unwell. Another challenge is to identify
effective approaches to support fatigue clinical practice
guideline (CPG) implementation. In particular, it will be
important to identify strategies to deliver recommended
7
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interventions to young children and pediatric patients
who are unmotivated or limited in their ability to
participate due to their medical circumstances.

Contributors
Study concepts and design: PP, PDR, LS.

Data acquisition and verification: PP, PDR, VM.
Data analysis: PP, PDR.
Data interpretation: PP, PDR, PVDT, DT, JS, SO, JEM, PSH, MG,

FG, ND, HD, SNCR, DC, VM, LLD, LS.
Drafting the manuscript or revising it critically for important in-

tellectual content: PP, PDR, PVDT, DT, JS, SO, JEM, PSH, MG, FG,
ND, HD, SNCR, DC, VM, LLD, LS.

Final approval of version to be published: PP, PDR, PVDT, DT, JS,
SO, JEM, PSH, MG, FG, ND, HD, SNCR, DC, VM, LLD, LS.

Agreement to be accountable for all aspects of the work: PP, PDR,
PVDT, DT, JS, SO, JEM, PSH, MG, FG, ND, HD, SNCR, DC, VM, LLD,
LS.

PP, PDR, PVDT, DT, JS, SO, JEM, PSH, MG, FG, ND, HD, SNCR,
DC, VM, LLD, LS read and approved the final version of the manuscript.

Data sharing statement
The authors declare that all of the results of the systematic review used
to inform the recommendations in this clinical practice guideline are
presented within the article and appendices. No original study data are
presented.

Declaration of interests
PSH received grants or research support from NIH; royalties or licenses
from Lippincott; consulting fees from MSKCC and participated on the
REACH Board at Nemours, Delaware.

SNCR received grants from CIHR, CCS and Kids Cancer Care-
IMPACT.

LS is supported by the Canada Research Chair in Pediatric Oncology
Supportive Care.

No other authors declared a conflict of interest.

Acknowledgements
This CPG was funded and developed through the Pediatric Oncology
Group of Ontario Guidelines Program. We would like to thank Elizabeth
Uleryk for conducting the literature search and Sandra Cabral for her
research assistance.

Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.
org/10.1016/j.eclinm.2023.102147.
References
1 Tomlinson D, Baggott C, Dix D, et al. Severely bothersome fatigue

in children and adolescents with cancer and hematopoietic stem
cell transplant recipients. Support Care Cancer. 2019;27:2665–2671.

2 Tomlinson D, Zupanec S, Jones H, O’Sullivan C, Hesser T, Sung L.
The lived experience of fatigue in children and adolescents with
cancer: a systematic review. Support Care Cancer. 2016;24:3623–3631.

3 Dupuis LL, Johnston DL, Baggott C, et al. Validation of the symp-
tom screening in pediatrics tool in children receiving cancer
treatments. J Natl Cancer Inst. 2018;110:661–668.

4 Oberoi S, Robinson PD, Cataudella D, et al. Physical activity re-
duces fatigue in patients with cancer and hematopoietic stem cell
transplant recipients: a systematic review and meta-analysis of
randomized trials. Crit Rev Oncol Hematol. 2018;122:52–59.

5 Duong N, Davis H, Robinson PD, et al. Mind and body practices for
fatigue reduction in patients with cancer and hematopoietic stem
cell transplant recipients: a systematic review and meta-analysis.
Crit Rev Oncol Hematol. 2017;120:210–216.
6 Tomlinson D, Robinson PD, Oberoi S, et al. Pharmacologic in-
terventions for fatigue in cancer and transplantation: a meta-anal-
ysis. Curr Oncol. 2018;25:e152–e167.

7 Hyslop S, Davis H, Duong N, et al. Symptom documentation and
intervention provision for symptom control in children receiving
cancer treatments. Eur J Cancer. 2019;109:120–128.

8 Oxman AD, Fretheim A, Schünemann HJ. Improving the use of
research evidence in guideline development: introduction. Health
Res Policy Syst. 2006;4:12.

9 Brozek JL, Akl EA, Alonso-Coello P, et al. Grading quality of evi-
dence and strength of recommendations in clinical practice
guidelines. Part 1 of 3. An overview of the GRADE approach and
grading quality of evidence about interventions. Allergy.
2009;64:669–677.

10 Robinson PD, Oberoi S, Tomlinson D, et al. Management of fa-
tigue in children and adolescents with cancer and in paediatric
recipients of haemopoietic stem-cell transplants: a clinical practice
guideline. Lancet Child Adolesc Health. 2018;2:371–378.

11 Schünemann H, Brozek J, Guyatt G, Oxman A, eds. GRADE
handbook for grading quality of evidence and strength of recommenda-
tions. Updated October 2013. The GRADE Working Group; 2013.
Available from: https://guidelinedevelopment.org/handbook.
Accessed March 7, 2023.

12 Guyatt GH, Alonso-Coello P, Schünemann HJ, et al. Guideline
panels should seldom make good practice statements: guidance
from the GRADE Working Group. J Clin Epidemiol. 2016;80:3–7.

13 Landis JR, Koch GG. The measurement of observer agreement for
categorical data. Biometrics. 1977;33:159–174.

14 Higgins JPT, Green S, eds. Cochrane handbook for systematic reviews
of interventions version 5.1.0 [updated March 2011]: the Cochrane
Collaboration; 2011. Available from: http://handbook-5-1.cochrane.
org/. Accessed March 7, 2023.

15 Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed.
Hillsdale, NJ: Lawrence Erlbaum Associates Inc.; 1988. https://doi.
org/10.4324/9780203771587. Accessed March 7, 2023.

16 The Nordic Cochrane Centre. The Cochrane Collaboration: Rev-
Man (computer program). Version 5.4. https://training.cochrane.
org/online-learning/coresoftware-cochrane-reviews/revman/revman-
5-download. Accessed March 7, 2023.

17 Hinds PS, Hockenberry M, Rai SN, et al. Clinical field testing of an
enhanced-activity intervention in hospitalized children with cancer.
J Pain Symptom Manage. 2007;33:686–697.

18 Stossel S, Neu MA, Wingerter A, et al. Benefits of exercise training
for children and adolescents undergoing cancer treatment: results
from the randomized controlled MUCKI trial. Front Pediatr.
2020;8:243.

19 Jung MW, Wallek S, Senn-Malashonak A, et al. Effects of a struc-
tured exercise therapy on cancer-related fatigue during and after
paediatric stem cell transplantation: a randomized controlled trial.
Physiother Q. 2021;29:76–85.

20 Sulistyawati E, Allenidekania A, Gayatri D. Effect of progressive
muscle relaxation on sleep quality and side effects of chemotherapy
in children with cancer: randomized clinical trial. Open Access
Maced J Med Sci. 2021;9:300–308.

21 Hinds PS, Nuss SL, Ruccione KS, et al. PROMIS pediatric
measures in pediatric oncology: valid and clinically feasible in-
dicators of patient-reported outcomes. Pediatr Blood Cancer.
2013;60:402–408.

22 Reeve BB, McFatrich M, Mack JW, et al. Validity and reliability of
the pediatric patient-reported outcomes version of the common
terminology criteria for adverse events. J Natl Cancer Inst.
2020;112:1143–1152.

23 Tomlinson D, Dupuis LL, Johnston DL, et al. Reliability and validity
of proxy-SSPedi and mini-SSPedi in pediatric patients 2-7 years
receiving cancer treatments. BMC Cancer. 2022;22:730.

24 Tomlinson D, Schechter T, Mairs M, et al. Finalising the admin-
istration of co-SSPedi, a dyad approach to symptom screening for
paediatric patients receiving cancer treatments. BMJ Support Palliat
Care. 2021. https://doi.org/10.1136/bmjspcare-2021-003169.

25 Tomlinson D, Plenert E, Dadzie G, et al. Discordance between
pediatric self-report and parent proxy-report symptom scores and
creation of a dyad symptom screening tool (co-SSPedi). Cancer Med.
2020;9:5526–5534.
www.thelancet.com Vol 63 September, 2023

https://doi.org/10.1016/j.eclinm.2023.102147
https://doi.org/10.1016/j.eclinm.2023.102147
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref1
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref1
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref1
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref2
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref2
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref2
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref3
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref3
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref3
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref4
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref4
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref4
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref4
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref5
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref5
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref5
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref5
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref6
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref6
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref6
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref7
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref7
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref7
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref8
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref8
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref8
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref9
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref9
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref9
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref9
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref9
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref10
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref10
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref10
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref10
https://guidelinedevelopment.org/handbook
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref12
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref12
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref12
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref13
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref13
http://handbook-5-1.cochrane.org/
http://handbook-5-1.cochrane.org/
https://doi.org/10.4324/9780203771587
https://doi.org/10.4324/9780203771587
https://training.cochrane.org/online-learning/coresoftware-cochrane-reviews/revman/revman-5-download
https://training.cochrane.org/online-learning/coresoftware-cochrane-reviews/revman/revman-5-download
https://training.cochrane.org/online-learning/coresoftware-cochrane-reviews/revman/revman-5-download
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref17
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref17
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref17
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref18
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref18
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref18
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref18
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref19
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref19
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref19
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref19
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref20
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref20
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref20
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref20
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref21
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref21
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref21
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref21
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref22
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref22
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref22
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref22
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref23
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref23
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref23
https://doi.org/10.1136/bmjspcare-2021-003169
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref25
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref25
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref25
http://refhub.elsevier.com/S2589-5370(23)00324-3/sref25
www.thelancet.com/digital-health

	Guideline for the management of fatigue in children and adolescents with cancer or pediatric hematopoietic cell transplant  ...
	Introduction
	Methods
	Panel constitution
	CPG development approach
	Search strategy and selection criteria
	Statistical analysis
	Formulating recommendations
	Role of funding source

	Results
	Recommendation 1
	Recommendation 2
	Recommendation 3
	Recommendation 4
	Good practice statement 1

	Discussion
	Outstanding questions
	ContributorsStudy concepts and design: PP, PDR, LS.Data acquisition and verification: PP, PDR, VM.Data analysis: PP, PDR.Da ...
	Data sharing statementThe authors declare that all of the results of the systematic review used to inform the recommendatio ...
	Declaration of interests
	Acknowledgements
	Appendix A. Supplementary data
	References


