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Background: Cancer-related fatigue (CRF) is a highly distressing symptom in patients with cancer.
Although various interventions have been reported to reduce fatigue, few are available for use in terminally
ill cancer patients, and it is unknown which interventions are effective. They are also often difficult to
implement in terminally ill patients with cancer. We, therefore, assessed the recommended interventions to
reduce CRF in terminally ill cancer patients.

Methods: Four electronic databases were searched to identify studies published between January 2015 and
March 2021. The inclusion criteria were terminally ill cancer patients; non-pharmacological interventions;
studies in which usual care or control groups were compared, or comparisons were made prior to the post-
intervention period; studies in which the primary outcome was fatigue scale or symptom scale (including
those measuring fatigue on a subscale); and experimental study designs including randomised controlled
trials (RCTSs) and quasi-experimental studies. A summary of the data extracted from each study was created.
We also conducted a meta-analysis of the RCTs.

Results: A total of 1,954 publications were identified from the initial database, eight of which were
included in this study. Three RCTs and five non-RCTs were included in the final evaluation. Most of the
studies had a small number of participants. We conducted a meta-analysis of two of the three RCTs included
in this study. There was insufficient evidence to determine the effects of the interventions compared to the
controls [standard mean difference, -0.05; 95% confidence interval (CI): -0.48 to 0.37; two studies; 290
participants; I'=65%].

Conclusions: Few reports exist on non-pharmacological interventions for patients with terminal cancer
and there was insufficient evidence to determine the effect of the interventions on fatigue. This highlights

the lack of RCTs on non-pharmacological procedures and therapies for reducing fatigue.
Keywords: Cancer-related fatigue (CRF); terminally ill cancer patients; palliative care
Submitted May 27, 2022. Accepted for publication Oct 14, 2022.

doi: 10.21037/apm-22-655
View this article at: https://dx.doi.org/10.21037/apm-22-655

A ORCID: Mai Hosokawa, 0000-0002-9052-9922; Masami Ito, 0000-0003-3928-7654; Ayumi Kyota, 0000-0002-9804-1542; Kazue Hirai,
0000-0003-4953-0515; Miyae Yamakawa, 0000-0002-2399-8366; Mitsunori Miyashita, 0000-0002-7637-0409.

© Annals of Palliative Medicine. All rights reserved. Ann Palliat Med 2022;11(11):3382-3393 | https://dx.doi.org/10.21037/apm-22-655


https://crossmark.crossref.org/dialog/?doi=10.21037/apm-22-655

Annals of Palliative Medicine, Vol 11, No 11 November 2022

Introduction

Cancer-related fatigue (CRF) is a very distressing symptom
in patients with cancer (1,2). The symptoms can occur
regardless of the type or stage of cancer (3). The frequency
of fatigue is particularly high (>50%) in patients with
terminal cancer 1-4 weeks before death (4).

According to the Oncology Nursing Society, exercise
is effective in reducing CRF (5), but the high physical
burden is not appropriate for terminally ill cancer patients
due to their declining condition and physical symptoms
such as pain and weakness of the legs and feet and mental
symptoms such as delirium (4). Chapman’s review of
patients with terminal cancer reported that realistic and
staged goals, tailored to the individual, are necessary
to help avoid unachievable targets for physical activity
that can increase psychological distress or exacerbate
symptoms (6). A previous review on fatigue associated with
progressive diseases recommended physical exercise, energy
conservation, and psychoeducational therapy (7). However,
this review included patients with amyotrophic lateral
sclerosis, end-stage renal disease (ESRD), end-stage renal
failure, and liver cirrhosis, and was not limited to cancer.
There is also insufficient evidence on the effect of reducing
fatigue due to the lack of data.

The National Comprehensive Cancer Network (NCCN)
guidelines state that fatigue should be screened, assessed,
and managed according to clinical practice guidelines
(8,9). In the NCCN categories of evidence and consensus,
category 1 is “Based upon high-level evidence, there
is uniform NCCN consensus that the intervention is
appropriate”. However, there is currently no category 1
evidence for end-of-life non-pharmacological interventions
in the NCCN guidelines.

In Japan, Clinical Evidence for Complementary and
Alternative Therapies in Cancer Patients was published by
the Japanese Society for Palliative Medicine (JSPM) (10) in
2016. The JSPM guidelines provide evidence for various
complementary and alternative therapies such as health
foods, yoga, and massage. In addition, the guidelines are not
limited to certain carcinomas or disease stages.

In principle, treatment of the cause of cancer-related
malaise (e.g., side effects of chemotherapy, nutritional
disorders, anaemia, and electrolyte abnormalities) is
the mainstay of treatment for alleviating cancer-related
malaise. However, the causes of malaise are often unclear in
terminally ill patients, and the effects of pharmacotherapy
are often insufficient.
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Therefore, it is necessary to review the literature on non-
pharmacological interventions for fatigue in terminally ill
cancer patients to clarify their effects. This will contribute
to the more effective use of non-pharmacological therapies
to reduce malaise in terminally ill cancer patients. This
study aimed to review and clarify the effects of non-
pharmacological interventions on fatigue in terminally ill
patients with cancer. We present the following article in
accordance with the PRISMA reporting checklist (available
at https://apm.amegroups.com/article/view/10.21037/apm-
22-655/rc).

Methods

This study was registered in PROSPERO (registration
number, CRD42021240358).

Eligibility criteria
Studies were eligible if they were originally reported
in English; used only human participants; included all
participants aged 18 years or older, of either sex, with
advanced cancer; evaluated and reported the effects of a
non-pharmacological intervention on symptoms related
to fatigue; made comparisons between groups receiving
treatment versus no treatment, alternative treatment, or
both, as well as pre and post-intervention comparisons;
and measured fatigue (including measurements based on
a subscale or symptom scale). Both randomised controlled
trials (RCTs) and non-RCTs were included to assess the
beneficial effects and adverse events associated with the
interventions. We excluded studies with no descriptions of
terminal or advanced cancer, no context of palliative care,
participants under 18 years old, and those that did not
measure fatigue on a scale. We also excluded case reports,
those managing symptoms with medication, and those
that included cancer patients undergoing chemotherapy,
radiotherapy, or surgery.

The primary outcome was the change in fatigue from
baseline to the last available follow-up using any scale
measured by the original authors.

Information sources and search strategy

Four electronic databases were searched to identify
relevant studies (PsycINFO, CINAHL, MEDLINE via
EBSCOhost, and Web of Science) published between
January 2015 and March 2021. Unpublished literature
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is not included in this study. These dates were selected
because the search period used by the JSPM to develop the
complementary and alternative therapy guidelines (10) was
1 January 2000 to 31 December 2014. We conducted the
search on 27 May 2021.
The search terms (EBSCOhost) consisted of:
(I) Cancer OR tumor OR cancer patient® OR
oncolog* patient* OR patient® with cancer;
(II) Fatigue OR exhaustion OR tiredness OR lethargy
OR asthenia;
(III) Intervention* OR nursing OR treatment® OR
management® OR therap*;
(IV) End of life OR terminal OR hospice OR palliative
OR advance* OR advance* ill*;
(V) Chemotherapy OR chemo* OR cancer treatment®;
(VI) 1AND 2 AND 3 AND 4 NOT 5.

Selection process and data collection process

Pairs of review authors (MH, AK, and KH) independently
evaluated the titles and abstracts of articles retrieved
using the search terms. The pairs of review authors then
determined which studies met the eligibility criteria
and independently extracted all data from each included
study using a standard data extraction form developed by
Cochrane (11). The reviewers discussed any disagreements
regarding inclusion. A third reviewer (MM) was consulted
to resolve any disagreements through discussion and
consensus.

Data items

The following information was extracted from each
included study: identification information (publication
year, first author), study information (purpose, study
design, duration of the study, ethical considerations),
general information (country, sample size, study design),
participants (type of cancer, age, gender), intervention
details (type of non-pharmacological intervention,
intervention frequency, duration), outcomes (data and time
points for each measurement, safety), and results on the
fatigue evaluation.

Study risk of bias assessment

Two reviewers (MH and MI) independently assessed all
included studies for selection bias, performance bias,
detection bias, attrition bias, reporting bias, and other biases
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using the Cochrane Collaboration tool for assessing the
risk of bias (11). A third review author (MM) was consulted
if any disagreements could not be resolved. We assessed
reporting biases by visual inspection of funnel plots when
ten or more studies were included (12).

Statistical analysis

A summary of the data extracted from each study was
created. We also conducted a meta-analysis of RCTs using
Review Manager 5.4 (RevMan 5.4) software (13). The
standard mean difference (SMD) and corresponding 95%
confidence interval (CI) were calculated for continuous
outcome measures. We selected the final-time point from
multple time points, and as it was based on the intention-
to-treat (I'T'T), a meta-analysis was conducted based on
the number of participants at baseline. We used a random-
effects model to account for clinical heterogeneity among
the included studies and applied the principles of I'TT
analysis where possible. We used Cohen’s effect sizes as
follows: 0.2 represented a small effect, 0.5 a moderate
effect, and 0.8 a large effect (14). In addition, we used the
standard deviations (SDs) for the endpoint scores when the
SDs for the change scores were missing (15). We evaluated
heterogeneity using the I’ statistic as follows: 0-40% was
insignificant, 30-60% represented moderate heterogeneity,
50-90% represented substantial heterogeneity, and
75-100% represented considerable heterogeneity (15).

Results
Study selection

We screened 1,954 publications; eight were included in the
final analysis (Figure I).

The study characteristics are summarised in Table I.
Three RCTs and five non-RCTs that evaluated non-
pharmacological treatments for fatigue in terminally ill
cancer patients were extracted. Of the three RCTs, two
focused on music therapy (16,17) and one on cognitive
therapy (18). In addition, five non-RCT5, that compared the
pre- and post-intervention periods, were included: one (19)
on virtual reality, two (20,21) on art therapy, one (22)
on cognitive therapy (acceptance and commitment
therapy), and one on a healthcare team intervention (the
Complex Cancer Management Service) (23). The method
of measuring fatigue was different among all the included

studies (Table I).
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Identification of studies via databases and registers
Records identified from*:
= < Databases (n=1,954)
E=1 ® EBSCO PsycINFO (n=116) .
o R f :
g o EBSCO MEDLINE (n=789) P =
2 * Web of Science (n=698)
< Registers (n=6)
Y
Records screened o Records excluded™*
(n=1,430) ” (n=1,357)
(o]
£
=
o}
)
3 v Reports excluded:
e Underwent treatment (n=28
Reports assessed for eligibility ) ¢ . )
(n=73) > ¢ Not terminal cancer patients (n=19)
3 ¢ Not an interventional study (n=15)
* Did not assess fatigue (n=3)
2 Y
el
2 Studies included in review
= (n=8)

Figure 1 PRISMA flow chart. *, consider, if feasible to do so, reporting the number of records identified from each database or register
searched (rather than the total number across all databases/registers); **, if automation tools were used, indicate how many records were
excluded by a human and how many were excluded by automation tools. PRISMA, Preferred Reporting Items for Systematic reviews and
Meta-Analyses.

Table 1 Summary of study characteristics (n=8)

RCT (n=3) Non-RCT (n=5)
Item
N % N %

Type of cancer

Any type of cancer 2 66.7 5 100.0

No information 1 33.3
Outcome measure

Edmonton Symptom Assessment System 1 33.3 4 80.0

Brief Fatigue Inventory 1 33.3

EORTC QLQ-C15-PAL 1 33.3

PROMIS Fatigue Short Form 1 20.0
Number of eligible participants

>101 1 33.3 1 20.0

<100 2 66.7 4 80.0

EORTC QLQ-C15-PAL, European Organisation for Research and Treatment of Cancer, Quality of Life Questionnaires Core-15 Palliative;
PROMIS, Patient Reported Outcomes Measurement Information System; RCT, randomised controlled trial.
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A full summary of the characteristics of each study
is shown in Tables 2,3. Most studies had relatively small
numbers of participants. No serious adverse events
following intervention were reported by Niki er 4. (19);
no other study addressed adverse events (16-18,20-23).

Risk of bias in studies

Figures 2,3 present graphs of the risk of bias and
Figures S1,S2 present summaries of the risk of bias
assessment. RCTs using computerised sequence
generation (18) or block randomisation (16,17) were
at low risk of bias. Regarding allocation concealment,
two studies were at low risk of bias because of the use of
a central randomisation method (18) and sequentially
numbered envelopes (17). The detection bias was
high because all the studies used self-administered
questionnaires to assess fatigue. Regarding attrition bias,
one study was performed on the I'T'T population (18), and
one study did not analyse missing data (17).

Results of syntheses

We conducted a meta-analysis on the primary outcomes of
only two of the three RCTs because detailed results could
not be obtained from one study; the results are presented
in Table 2 and Figure 4. Due to the insufficient number
of studies and 95% CI, the evidence on the effects of the
intervention compared to the controls was inconclusive
(SMD -0.05; 95% CI: -0.48 to 0.37; two studies;
290 participants; I’=65%). In addition, the heterogeneity
index indicated substantial heterogeneity.

Discussion

This study has two main findings. First, few studies have
been conducted on terminally ill cancer patients (excluding
those undergoing anti-cancer treatment). Second, there
was insufficient evidence to determine differences in
fatigue among the interventions.

Interventions to reduce CRF in terminally ill cancer
patients

"This study was a systematic review of non-pharmacological
interventions for terminally ill cancer patients who did not
receive anti-cancer treatment. A high rate of malaise has been
reportedly associated with anti-cancer treatment (24-27).
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Experimental Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI ABCDEF
Marco Wart 2015 741 208 42 -1.85 151 42 42.5% -0.30 [-0.73,0.13] 2015 00000

Anja Mehnert 2020 -0.28 2 99 -0.56 2.12 107 57.5%

Total (95% CI) 141 149 100.0%
Heterogeneity: Tau? = 0.06; Chi> = 2.84, df = 1 (P = 0.09); I = 65%
Test for overall effect: Z=0.24 (P = 0.81)

Risk of bias legend

(A) Random sequence generation (selection bias)

B) Allocation concealment (selection bias)

C) Blinding of participants and personnel (performance bias)
D) Blinding of outcome assessment (detection bias)

E) Incomplete outcome data (attrition bias)

(
(
(
(
(F) Selective reporting (reporting bias)

0.14 [-0.14, 0.41] 2020

-0.05 [-0.48, 0.37]

) 05 0 05 1
Favours [experimental] Favours [control]

Figure 4 Forest plot of meta-analysis of fatigue. SD, standard deviation; CI, confidence interval.

regarding the usual care patients received.

Difficulties of research on interventions for terminally ill
cancer patients

difficulty of assessment due to the decline in physical and
cognitive functions. For example, Seyama et /. investigated
impairments in activities of daily living experienced by
terminally ill cancer patients before death and reported
that approximately 60% of patients had difficulty

We consider that one of the reasons for the paucity of communicating, and 65% had difficulty responding to
intervention studies on end-stage cancer patients is the questions the day before death (32).
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In addition, as CRF is a subjective symptom, assessments
are based on patient-reported outcomes, which are difficult
to assess in terminally ill cancer patients at the end of life.
A study showed that 4 weeks before death, fatigue and pain
appeared in >50% of the patients, in addition to general
weakness (43%), sleepiness (24%), and mental haziness/
confusion (24%) (4). Based on the studies described above,
we consider it very difficult to conduct and subjectively
evaluate intervention studies in terminally ill cancer patients
with various physical and psychiatric symptoms.

Limitations of the present study

Our study had some limitations. First, the statistical power
was low because the number of RCTs was insufficient.
Further research is required to resolve the effects of non-
pharmacological interventions. However, we deemed
it important to show the results of a few studies in a
systematic review. In this study, we conducted a meta-
analysis, although there were only two studies. We believe
that our results represent the available data, and we aimed
to discuss the few studies in great detail. In addition, one of
the studies had two-time points, however, the meta-analysis
for this review was conducted using the final-time point;
thus, the results may have differed if the meta-analysis
had incorporated another time point. Second, the control
groups in the extracted literature were not included for the
same interventions. Third, we were unable to ask questions
of some of the original authors, although we may update
this review with the new data when we obtain the answers.

Implications for future research

In this study, we reviewed research on fatigue over the last
decade, although the target patients were limited to those
with terminal cancer. Furthermore, we investigated the
adverse events in the included studies.

In terminal cancer patients, with a variety of physical
and psychological symptoms, interventions used to reduce
fatigue should avoid burdening the patient physically and
assess the patient's mental state independently of their
condition. One study on virtual reality was reviewed in
the present study. Although it had limitations, such as not
including a control group and not considering the influence
of interpersonal bias, the study reported results that are
expected to have a mitigating effect on CRF (19). Although
the patient-reported complaints of “claustrophobia” at the
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time of first treatment (33), Niki ez 4/. reported no adverse
events due to virtual reality (19). Virtual reality does not
require a specific location for the intervention, as long as
the equipment is available. It can be used by patients, as no
special qualifications are required for its implementation.
Therefore, interventions can be performed at home.

Intervention methods that can be implemented in any
location, such as virtual reality, and that do not impose
a physical burden on patients, should be tested further.
Additionally, although fatigue is assessed subjectively,
future studies would benefit from incorporating objective
assessments such as physiological indices. Moreover, it is
necessary to evaluate the effects of single non-pharmacological
interventions and to build evidence from a series of RCT
studies on the combined effects of non-pharmacological
interventions on fatigue in terminally ill cancer patients.

In addition, this review only included studies conducted
in Europe, the USA, and Japan. It is desirable to conduct
intervention studies in a variety of countries without
bias towards Europe and the USA. To ensure continued
implementation of interventions to treat CRE, it is also
necessary to consider future costs.

Conclusions

There are few reports on non-pharmacological
interventions for terminal cancer patients, and we found
insufficient evidence to determine the differences in their
effects on fatigue.

This highlights the lack of RCTs for some procedures
and therapies used in non-pharmacological interventions
for reducing fatigue.
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