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A B S T R A C T

Objectives

This is a protocol for a Cochrane Review (intervention). The objectives are as follows:

To determine the benefits and harms of corticosteroids compared with placebo, no intervention, or any active comparator (including
supportive care or alternate non-pharmacological treatment) in adults with cancer-related fatigue.
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B A C K G R O U N D

Description of the condition

Fatigue is the most commonly reported symptom in cancer (Cella
2001; Rau 2020; Teunissen 2007; Van Lancker 2014). Cancer-related
fatigue (CRF) is pervasive and debilitating, and can greatly impact
quality of life and the ability to participate in activities of daily
living (Berger 2015; Hofman 2007). Fatigue has a high prevalence
in all people with cancer, and is more common in advanced
cancer or during treatment (Hickok 2005; Hofman 2007; Jacobsen
1999). The reported prevalence of fatigue in people undergoing
treatment varies widely according to the population under
study (25% to 96%; (Servaes 2002; Wagner 2004)); in metastatic
cancer, it is estimated to be over 70% (Teunissen 2007; Walsh
2000). The global impact of this is immense, with an estimated
18.1 million new cancer cases worldwide in 2018 (Bray 2018).
Despite its prevalence, CRF is under-reported, underdiagnosed,
and undertreated (Berger 2015). Several definitions for CRF have
been proposed. The National Comprehensive Cancer Network
(NCCN) Fatigue Guidelines Committee defines CRF as "an unusual,
persistent, subjective sense of tiredness related to cancer or
cancer treatment that interferes with usual functioning" (Mock
2000). The Fatigue Coalition proposed the use of International
Classification of Diseases-10 (ICD-10) criteria (WHO 2011) to define
CRF as a clinical syndrome (Cella 2001). To be diagnosed with
CRF, in line with their proposed criteria, one must experience
"significant fatigue, diminished energy, or increased need to
rest, disproportionate to any recent change in activity level" for
most days in at least two consecutive weeks, as well as five
out of ten additional fatigue-related symptoms (Cella 2001; WHO
2011). This set of criteria provides greater specificity than simply
asking a person if they are tired. Despite the definition of these
diagnostic criteria, they are not in widespread use to assess and
research fatigue, and they are not recommended in guidelines from
expert groups such as the NCCN. The diverse range of diagnoses
and descriptions used for fatigue in studies leads to significant
heterogeneity between those labelled as 'fatigued' in the body
of research (Cella 2001). Despite the prevalence of fatigue in the
cancer population, its pathophysiology is not well understood.
CRF has a highly variable clinical presentation, which is likely due
to the complex interaction of cognitive, emotional, psychosocial,
biochemical, and physiological factors that contribute to its
development (O'Higgins 2018; Wang 2008). It is likely that a
number of biological mechanisms are involved in the pathogenesis
of CRF. The mechanisms proposed include central mechanisms,
such as cytokine dysregulation, hypothalamic-pituitary-adrenal
(HPA) axis dysregulation, circadian rhythm modulation, serotonin
dysregulation, vagal aDerent nerve activation, and peripheral
mechanisms, such as alterations in adenosine triphosphate and
skeletal muscle wasting (Bower 2014; O'Higgins 2018; Wang 2008).
Of these, pro-inflammatory cytokines are thought to have the
greatest mechanistic role (O'Higgins 2018; Radbruch 2008). CRF
is oOen accompanied by secondary causes of fatigue, including
treatment-related eDects (Henry 2008), and conditions that are
likely to contribute to the development of fatigue, such as anaemia,
cachexia, depression, and sleep disorders (Carroll 2007; Mücke
2015; Radbruch 2008; Ryan 2007).

Description of the intervention

Systemic corticosteroids are commonly used in palliative care
for fatigue (Yennurajalingam 2014), and other symptoms, such

as pain (Haywood 2015), nausea and vomiting (Vayne-Bossert
2017), bowel obstruction (Feuer 2000), anorexia and cachexia
(Miller 2014), spinal cord compression, and brain metastases
(Shih 2007). Corticosteroids are produced endogenously by the
adrenal cortex, and are involved in numerous physiological
processes. Their clinical uses are primarily in relation to their anti-
inflammatory and immunosuppressive actions. In palliative care,
dexamethasone is the most widely used, due to its long duration
of action, high potency, once-daily dosing, and its availability
in an injectable formulation (Twycross 2017). Despite their wide
use in palliative care, in long-term use, corticosteroids have
many serious, undesirable eDects, including HPA axis suppression,
immunosuppression, fluid retention, hypertension, psychological
changes, hyperglycaemia, proximal myopathy, Cushing's disease,
and osteoporosis (Twycross 2017). For these reasons, prescribing
these agents should be done with caution (Shih 2007).

How the intervention might work

Previous studies have shown that people with cancer who
are experiencing fatigue have elevated circulating inflammatory
markers, CD4+ lymphocytes, and increased production of pro-
inflammatory cytokines (Bower 2007), as well as dysfunctional HPA
axis function, with a dampened cortisol response to stress, and
a flattened diurnal cortisol slope (Bower 2005). Corticosteroids
are proposed to improve symptoms in CRF through their eDects
on the HPA axis, modulation of pro-inflammatory cytokines, and
reduction in tumour mass or oedema (Yennurajalingam 2014).
There is early research that selecting people based on physical
factors (Yennurajalingam 2013), and laboratory correlates, such as
C-reactive protein, accelerated basal metabolic rate, and serum
cytokine levels, may help to determine who would benefit from
corticosteroid therapy for CRF (Yennurajalingam 2012).

Why it is important to do this review

There have been previous Cochrane Reviews looking at
pharmacological treatments for fatigue in people in palliative
care (Mücke 2015), and CRF specifically (Minton 2010), however,
there has not been a systematic review that has looked
specifically at corticosteroid use for CRF. Systemic corticosteroids
are recommended, and commonly used for fatigue in palliative
care, especially in advanced cancer, despite the significant adverse
eDects, particularly associated with long-term use (Radbruch
2008). There are few studies in the literature looking at
corticosteroids for the treatment of CRF (Mücke 2015). Available
research looks promising for the benefit of corticosteroids for
the short-term relief of CRF, however, the long-term benefit of
corticosteroids is unclear (Yennurajalingam 2013). People who are
started on corticosteroids in palliative care are oOen continued on
them without review, and could potentially develop side eDects
that could worsen fatigue, such as myopathy, hyperglycaemia,
infections, or mood disturbance. With the increasing survival
associated with metastatic cancer, the long-term eDects of
medications used in palliative care are becoming increasingly
relevant. Since the impact of CRF can be immensely debilitating,
and can negatively aDect quality of life by impairing a person's
ability to engage in personal, work, and social activities, its
treatment warrants further review.
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O B J E C T I V E S

To determine the benefits and harms of corticosteroids compared
with placebo, no intervention, or any active comparator (including
supportive care or alternate non-pharmacological treatment) in
adults with cancer-related fatigue.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include studies if they are randomised controlled trials
(RCTs) as it is feasible to conduct them to evaluate the interventions
and outcomes of interest in this review. We will include online
clinical trial results, summaries of otherwise unpublished clinical
trials and abstracts. We will not be including study types that are
not appropriate in advanced cancer, such as cross-over trials.

Types of participants

Studies will include adults aged 18 years and older, with advanced
cancer, who are suDering from cancer-related fatigue (CRF).

Types of interventions

Corticosteroids at any dose, by any route, administered for the
relief of CRF, and compared to placebo, or any active comparator,
including supportive care or alternate non-pharmacological
treatment.

Types of outcome measures

We anticipate that studies will use a variety of outcome measures;
we will include any study that reports any of the following outcome
measures.

Primary outcomes

1. Participant-reported fatigue relief, using validated scales, such
as Functional Assessment of Cancer Therapy–Fatigue scale
(FACT-F), European Organisation for Research and Treatment
of Cancer (EORTC) Quality of Life Questionnaire (QLQ-C30)
fatigue subscale, Brief Fatigue Inventory, Profile of Mood
Staes fatigue subscale, Visual Analog Fatigue Scale (VAFS),
Multidimensional Fatigue Inventory (MFI), Edmonton Symptom
Assessment System (ESAS) for reported relief of fatigue, or SF-36
vitality subscale. If data on more than one of these scales
are provided for a trial, we will rank the outcome measures,
selecting FACT-F, a priori, as the highest ranked validated scale,
followed by EORTC QLQ-C30 fatigue subscale and then the
Brief Fatigue Inventory (Tomlinson 2018). If CRF is reported
as a secondary outcome in a trial, we will consider whether
suDicient information is provided to allow us to assess fatigue,
for example, that CRF is provided at baseline, so we do not
underestimate eDect size.

Secondary outcomes

1. Adverse events. We will classify adverse events of
specific interest as endocrine (hyperglycaemia, weight
gain, adrenal insuDicieny), gastrointestinal symptoms
(dyspepsia, ulceration), psychiatric (insomnia, confusion,
irritability, psychosis), musculoskeletal (osteoporosis, proximal
myopathy), ophthalmic (glaucoma, blurred vision),

cardiovascular (hypertension), dermatological (thinning of skin,
easy bruising, delayed wound healing, oedema), and other.
However, we will include all adverse events.

2. Serious adverse events, measured as a percentage of
participants. Serious adverse events typically include any
untoward medical occurrence that at any dose resulted in
death, was life-threatening, required inpatient hospitalisation,
or prolonged existing hospitalisation, resulted in persistent or
significant disability or incapacity, or resulted in a congenital
anomaly or birth defect.

3. Quality of life, using validated scales, such as the Karnofsky
Performance Status (KPS), ESAS, EORTC QLQ-C30, Functional
Assessment of Chronic Illness Therapy (FACIT), ESAS feeling of
well-being, or the EORTC Quality of life in people in palliative
cancer care (QLQ-C15-PAL). If data on more than one of these
sales are provided for a trial, we will rank the outcome measures,
selecting KPS a priori, as the highest ranked validated scale,
followed by ESAS and then EORTC QLQ-C30 (Harding 2011) and
extract data from the highest ranked validated scale.

Search methods for identification of studies

Electronic searches

We will search the following databases, without date or language
restrictions.

• Cochrane Central Register of Controlled Trials (CENTRAL);

• MEDLINE EBSCO;

• Embase (via Embase.com);

• CINAHL EBSCO;

• Science Citation Index (ISI Web of Science);

• Latin America and Caribbean Health Sciences (LILACS).

We will use medical subject headings (MeSH) or equivalent, and
text word terms. We will tailor searches to individual databases. The
search strategy for MEDLINE is in Appendix 1.

Searching other resources

We will search the US National Institutes of Health Ongoing Trials
Register ClinicalTrials.gov (www.clinicaltrials.gov) and the World
Health Organization (WHO) International Clinical Trials Registry
Platform (ICTRP; apps.who.int/trialsearch/) for ongoing trials. We
will also check reference lists of recent reviews and retrieved
articles for additional studies, and we will perform citation searches
on key articles. We will contact study authors for additional
information where necessary.

Data collection and analysis

Selection of studies

Three review authors (AS, PG, JH) will independently determine
eligibility by reading the abstract of each report identified by the
search. The review authors will independently eliminate studies
that clearly do not satisfy the inclusion criteria, and obtain full
copies of the remaining studies. Two review authors (PG, AS) will
independently read these studies to select relevant studies; in
the event of disagreement, a third review author will adjudicate
(JH). We will not anonymise the studies in any way before
assessment. We will include a PRISMA flow chart in the full review,
which will show the status of identified studies (Moher 2009), as
recommended in the Cochrane Handbook for Systematic Reviews of
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Intervention Studies (Higgins 2020). We will include studies in the
review regardless of whether measured outcome data are reported
in a 'usable' way.

Data extraction and management

Two review authors (AH, SK) will independently extract data, using
a standard form, and check for agreement before entering them
into Review Manager 5 (Review Manager 2014). In the event of
disagreement, a third author will adjudicate (JH). We will extract
the following information:

• methods: study design, number of study centres and locations,
date of study, duration of study, study setting;

• participants: number of participants, mean age and range,
gender, type of cancer, inclusion and exclusion criteria;

• interventions: corticosteroid, dose, route of administration;

• comparisons: placebo or any active comparator, including
supportive care or alternate non-pharmacological treatment;

• outcomes: primary and secondary outcomes specified,
including time points reported;

• notes: study funding, conflicts of interest of study authors.

We will collate multiple reports of the same study, so that each
study rather than each report is the unit of interest in the review.
We will collect characteristics of the included studies in suDicient
detail to populate a table of 'Characteristics of included studies' in
the full review.

Assessment of risk of bias in included studies

Two authors (AH, SK) will independently assess risk of bias for
each study, using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions (Chapter 8, Higgins 2020).
Disagreements will be resolved by discussion. We will complete a
'Risk of bias' table for each included study, using the 'Risk of bias'
tool in Review Manager 5 (Review Manager 2014).

We will assess the following for each study.

• Random sequence generation (checking for possible selection
bias). We will assess the method used to generate the allocation
sequence as: low risk of bias (any truly random process, e.g.
random number table; computer random number generator);
unclear risk of bias (method used to generate sequence not
clearly stated). We will exclude studies using a non-random
process (e.g. odd or even date of birth; hospital or clinic record
number).

• Allocation concealment (checking for possible selection bias).
The method used to conceal allocation to interventions prior to
assignment determines whether intervention allocation could
have been foreseen in advance of, or during recruitment, or
changed aOer assignment. We will assess the methods as:
low risk of bias (e.g. telephone or central randomisation;
consecutively numbered, sealed, opaque envelopes); unclear
risk of bias (method not clearly stated). We will exclude studies
at high risk that do not conceal allocation (e.g. open list).

• Blinding of participants and personnel (checking for possible
performance bias). We will assess the methods used to blind
study participants and personnel from knowledge of which
intervention a participant received. We will assess methods
as: low risk of bias (study states that it was blinded and
describes the method used to achieve blinding, such as identical

tablets, matched in appearance or smell, or a double-dummy
technique); unclear risk of bias (study states that it was blinded
but does not provide an adequate description of how it was
achieved). Studies that were not double-blind are considered to
have high risk of bias.

• Blinding of outcome assessment (checking for possible
detection bias). We will assess the methods used to blind study
participants and outcome assessors from knowledge of which
intervention a participant received. We will assess the methods
as: low risk of bias (study has a clear statement that outcome
assessors were unaware of treatment allocation, and describes
how this was achieved); unclear risk of bias (study states that
outcome assessors were blind to treatment allocation but lacks
a clear statement on how it was achieved). Studies where
outcome assessment was not blinded are considered to have
high risk of bias.

• Selective reporting (checking for reporting bias). We will assess
whether primary and secondary outcome measures were
prespecified and whether they were consistent with those
reported. We will assess methods as: low risk of bias (the study's
prespecified outcomes are clear and all expected outcomes of
interest to the review have been reported); high risk of bias
(not all of the study's prespecified primary outcomes were
reported, or outcomes of interest are reported incompletely,
or the primary and secondary outcome measures were not
prespecified); unclear risk of bias (information insuDicient to
permit judgement of low risk or high risk).

• Incomplete outcome data (checking for possible attrition bias
due to the amount, nature, and handling of incomplete outcome
data). We will assess the methods used to deal with incomplete
data as: low risk (< 10% of participants did not complete the
study, the study used ‘baseline observation carried forward’
analysis, or both); unclear risk of bias (used 'last observation
carried forward' analysis); high risk of bias (used 'completer'
analysis).

Measures of treatment e9ect

We will estimate and compare the risk ratio (RR) with 95%
confidence intervals (CIs) between groups for dichotomous
outcomes. We will measure arithmetic mean and standard
deviation (SD), and report the mean diDerence (MD) with 95% CI
between groups for continuous outcomes. We will use standardised
mean diDerence (SMD) with 95% CIs when an outcome is derived
from diDerent instruments measuring the same construct. For
adverse events, we will use the Peto odds ratio (OR) with 95% CI for
rare event rates.

Unit of analysis issues

We will only include studies in which randomisation is by the
individual participant. For trials containing multiple arms, we will
only include pair-wise comparisons of each intervention arm to
the control arm. Given the nature of advanced cancer, we do
not anticipate cluster randomised trials, however, if we include
any, we will seek direct estimates of the eDect from an analysis
that accounted for the cluster design. When the analysis in a
cluster trial does not account for the cluster design, we will
use the approximately correct analysis approach, presented in
the Cochrane Handbook for Systematic Reviews of Interventions
(Chapter 23, Higgins 2020).
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Dealing with missing data

If there are insuDicient data for analysis in the abstracts, we will
attempt to locate the full study (e.g. by contacting the study
authors). If the data from the full study are unavailable, we will add
the abstract to ‘Studies awaiting classification’. When an intended
outcome has not been reported, or when relevant summary
statistics for summary data are missing, we will contact authors
to request additional data. If intention-to-treat (ITT) analyses were
not performed, we will perform the ITT analyses, provided that the
necessary data are available for this purpose.

Assessment of heterogeneity

We will examine heterogeneity using L'Abbé plots, a visual method
for assessing diDerences in results of individual studies (L'Abbé
1987). We will use the I2 statistic to quantify heterogeneity, for
which we will consider that values above 50% may represent
substantial heterogeneity, as per the Cochrane Handbook for
Systematic Reviews of Interventions (Chapter 10, Higgins 2020).

Assessment of reporting biases

We will create and examine a funnel plot to explore possible
publication bias, if we are able to pool more than 10 studies. If
there is evidence of funnel plot asymmetry, we will consider non-
reporting biases as only one of a number of possible explanations.

Data synthesis

We will conduct a meta-analysis of outcomes if participants,
interventions, comparisons, and outcomes can be judged to be
suDiciently similar to ensure an answer that is clinically meaningful.
We will synthesise dichotomous outcomes by estimating and
comparing the RR with 95% CIs. For continuous variables, we will
measure arithmetic mean and SD, and we will express eDect sizes
using the MD (where all studies utilised the same measurement
scale), or the SMD (where studies used diDerent scales), with 95%
CIs. We will use a random-eDects model if there is significant
clinical or statistical (or both) heterogeneity. We will consider I2
values above 50% to represent substantial heterogeneity. We plan
to undertake a narrative review of the findings if a meta-analysis
is not possible. While we have clearly prioritised the primary
and secondary outcomes in the protocol, in anticipation of any
potential changes to outcomes once the data collection process is
underway, we will report any changes to outcome selection in the
full review. We will use Review Manager 5 for data synthesis (Review
Manager 2014).

Summary of findings and assessment of the certainty of
evidence

Two review authors (AH, SK) will independently rate the certainty of
the outcomes. We will use the GRADE system to rank the certainty
of the evidence using the GRADEpro GDT soOware (GRADEpro
GDT), and the guidelines provided in the Cochrane Handbook for
Systematic Reviews of Interventions (Chapter 14, Higgins 2020).

The GRADE approach uses five considerations (study limitations,
consistency of eDect, imprecision, indirectness, and publication
bias) to assess the certainty of the body of evidence for each
outcome. The GRADE system uses the following criteria for
assigning grade of evidence:

• High: we are very confident that the true eDect lies close to that
of the estimate of the eDect;

• Moderate: we are moderately confident in the eDect estimate;
the true eDect is likely to be close to the estimate of eDect, but
there is a possibility that it is substantially diDerent;

• Low: our confidence in the eDect estimate is limited; the true
eDect may be substantially diDerent from the estimate of the
eDect;

• Very low: we have very little confidence in the eDect estimate;
the true eDect is likely to be substantially diDerent from the
estimate of eDect.

The GRADE system uses the following criteria to assign a certainty
level to a body of evidence (Chapter 14, Higgins 2020).

• High: randomised trials; or double-upgraded observational
studies.

• Moderate: downgraded randomised trials; or upgraded
observational studies.

• Low: double-downgraded randomised trials; or observational
studies.

• Very low: triple-downgraded randomised trials; or downgraded
observational studies; or case series, case reports.

Factors that may decrease the certainty level of a body of evidence
are:

1. limitations in the design and implementation of available
studies suggesting high likelihood of bias;

2. indirectness of evidence (indirect population, intervention,
control, outcomes);

3. unexplained heterogeneity, or inconsistency of results
(including problems with subgroup analyses);

4. imprecision of results (wide confidence intervals);

5. high probability of publication bias.

Factors that may increase the certainty level of a body of evidence
are:

1. large magnitude of eDect;

2. all plausible confounding would reduce a demonstrated eDect,
or suggest a spurious eDect when results show no eDect;

3. dose-response gradient.

We will decrease the grade rating by one (- 1) or two (- 2), up to a
maximum of - 3, to very low, if we identify:

• serious (- 1) or very serious (- 2) limitation to study quality;

• important inconsistency (some (- 1) or serious (- 2));

• some (- 1) or major (- 2) uncertainty about directness;

• imprecise or sparse data (some (- 1) or serious (- 2));

• high probability of reporting bias (- 1).

'Summary of findings' table

We plan to include at least three 'Summary of findings'
tables, one for each of the comparisons (corticosteroid versus
active, corticosteroid versus placebo, corticosteroid versus no
intervention), to present the main findings in a transparent and
simple tabular format. In particular, we will include key information
concerning the quality of evidence, the magnitude of eDect of
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the interventions examined, and the sum of available data on the
outcomes of fatigue relief, adverse events, serious adverse events,
and quality of life.

Subgroup analysis and investigation of heterogeneity

Where possible, we will conduct subgroup analyses based on: dose
of corticosteroid, and duration of intervention. We determined
these subgroups, as we anticipate that there might be a diDerence
in the prevalence of fatigue between these subgroups. Duration
of use will be defined as short-term (< 3 weeks) or long term (≥ 3
weeks); and a high dose will be defined as > 8 mg/day.

Sensitivity analysis

We will perform sensitivity analyses by including and excluding
studies with a high risk of bias, to determine the impact that
including studies of higher risk of bias has on the outcomes. We

will apply a fixed-eDect model to obtain summary statistics of
pooled trials. We will use the random-eDects model when there is
substantial heterogeneity between studies (I2 > 50%).
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A P P E N D I C E S

Appendix 1. MEDLINE EBSCO search strategy

S34 S33 NOT S32

S33 S23 AND S29

S32 S30 NOT S31

S31 (MH "Humans")

S30 (MH "Animals+")

S29 S24 OR S25 OR S26 OR S27 OR S28

S28 AB trial

S27 AB placebo

S26 AB randomized OR randomised OR randomly

S25 PT controlled clinical trial

S24 PT randomized controlled trial

S23 S17 AND S22

S22 AB ( fatigue* OR astheni* OR letharg* OR tired* OR exhaustion OR exhausted OR weakness OR weary OR weariness OR lassitud* OR
debilitat* ) OR TI ( fatigue* OR astheni* OR letharg* OR tired* OR exhaustion OR exhausted OR weakness OR weary OR weariness OR lassitud*
OR debilitat* )

S21 (MH "Muscle Weakness")

S20 (MH "Lethargy")

S19 (MH "Asthenia")

S18 (MH "Fatigue+")

S17 S13 AND S16

S16 S14 OR S15

S15 TI (adenocarcinoma* OR carcinoma* OR cancer* OR tumour* OR tumor* OR malignan*) OR AB (adenocarcinoma* OR carcinoma* OR
cancer* OR tumour* OR tumor* OR malignan*)

S14 (MH "Neoplasms+")

S13 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12

S12 TX deflazacort

S11 TX cortisone OR hydrocortisone OR methylprednisolone

S10 TX Fludrocortisone

S9 TX betamethasone OR dexamethasone OR prednisolone

S8 (MH "Methylprednisolone")

S7 (MH "Hydrocortisone")

S6 (MH "Cortisone")

S5 (MH "Fludrocortisone")

S4 TX (adrenal N2 hormone*)
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S3 (MH "Betamethasone") OR (MH "Dexamethasone") OR (MH "Prednisolone")

S2 TX (corticoid* or corticosteroid* or glucocorticoid*)

S1 (MH "Adrenal Cortex Hormones+")
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