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ABSTRACT

Fatigue is a common symptom in patients with cancer and in disease-free survivors. It has
a significant impact on the quality of life. Although subjective fatigue is often related to
objective changes in physical functioning or impaired performance status, the two phe-
nomena are not synonymous and need to be distinguished. A number of robust and reliable
assessment instruments to measure fatigue severity are now available and criteria for can-
cer-related fatigue syndrome have been proposed. The underlying mechanisms and path-
ophysiology of cancer-related fatigue are unclear. Management strategies include the use
of psycho-educational interventions, exercise programmes and pharmacological treat-
ments. The best evidence for the effectiveness of drug treatments is for the haematopoietic
agents in anaemic patients undergoing chemotherapy and for methylphenidate in an on-
treatment population.

© 2008 Elsevier Ltd. All rights reserved.

1. Introduction

Cancer-related fatigue (CRF) is a subjective sensation that is
disproportional to the widely recognised feeling of being tired.
There is no consensus as to what CRF is and its use in a clin-
ical setting is often colloquial rather than specific.' However,
it is accepted as a separate entity from the tiredness experi-
enced by the general population. It is characterised by being
pervasive and not relieved by rest.? CRF can occur at the time
of diagnosis and becomes increasingly prevalent with
advancing disease.>* It is a side-effect of surgery, chemother-
apy and radiotherapy.>” CRF can also affect disease-free
survivors.®

2. What is cancer-related fatigue?

There is some confusion in the literature regarding the termi-
nology of fatigue. Unfortunately, the same term can be used
to describe both an objective physical or mental decrement
in performance and a subjective mental state. Both types of
fatigue are usually found to a greater or lesser extent in the

* Corresponding author: Tel.: +44 02087250145.
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same individual. However, there is no direct correspondence
between the two phenomena. It is quite possible to feel extre-
mely subjectively fatigued but to perform relatively normally
on objective tests of physical or mental functioning. It is also
possible to have poor physical functioning and not to com-
plain of fatigue at all. The focus of this review is on the symp-
tom of subjective fatigue rather than on physical or mental
performance per se.

A recent position paper by the European Association of
Palliative Care (EAPC) defined fatigue as ‘a subjective feeling
of tiredness, weakness or lack of enelrgy’.9 This definition
was chosen in order to mirror closely the wording of the
European Organisation for Research and Treatment of Can-
cer (EORTC) Quality of Life Questionnaire (QLQc30), which
contains a three-item fatigue sub-scale addressing the
symptoms of tiredness, weakness and lack of energy.’® This
working definition of fatigue has the advantage of being
simple to understand and easy to remember. The EORTC
QLQc30 has also been translated reliably into more than
50 different languages facilitating its use in cross-cultural
research projects.
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3. How can cancer-related fatigue be
measured?

As a subjective state the most appropriate way to measure fa-
tigue is to use self-report measures. At the simplest level fati-
gue can be measured by using a single item or a single visual
analogue scale, either alone or as part of a broader quality of
life assessment tool.'>™*3 A single-item, 11-point, numerical
rating scale has been advocated as a screening tool for CRF
by the National Comprehensive Cancer Network (NCCN).**
The NCCN guidelines recommend that patients with a score
of 0-3 should be considered to have ‘none to mild’ fatigue
and that patients with scores of 4-6 or 7-10 should be consid-
ered to have ‘moderate’ to ‘severe’ fatigue, respectively. As a
quick and easy method to identify patients who may benefit
from intervention the numerical rating scale has a lot to com-
mend it. However, single item scales are limited in the extent
to which they can capture the subtleties of a complex subjec-
tive state like fatigue and most patients who have moderate
to severe fatigue should also complete a more comprehensive
self-assessment instrument.

Avariety of such instruments exist.'>2® The simplest such
questionnaires are ‘uni-dimensional’ and simply measure the
degree or severity of fatigue. A good example of such a scale is
the Functional Assessment of Cancer Therapy - Fatigue
scale.” This is a 13-item free-standing scale which forms part
of the 20-item FACT-Anaemia scale. Both scales are part of the
modular FACIT (Functional Assessment of Chronic Illness
Therapy) quality of life portfolio.?” The FACT-F has been
widely used in CRF studies and is able to detect clinically
meaningful differences in fatigue scores in response to treat-
ment.?*3 Population norms for the FACT-F are also available,
facilitating the interpretation of fatigue levels in patient pop-
ulations.?*® One of the limitations of uni-dimensional scales
is that the phenomenon of fatigue itself is usually perceived
as a multi-dimensional experience.?” At least two dimensions
to the subjective experience of fatigue have been described.
Symptoms that might be included in a ‘mental fatigue’ do-
main include difficulties with cognition, concentration and
speed of mental processes. Symptoms that might be included
in a ‘physical fatigue’ domain include exhaustion, weakness
and tiredness. One of the most widely used multi-dimen-
sional scales is the Fatigue Questionnaire (FQ)."® This 11-item
scale (consisting of 7-items on physical fatigue and 4-items
on mental fatigue) was originally designed for epidemiologi-
cal studies in the general population and in patients with
Chronic Fatigue Syndrome. It has subsequently been used in
a number of studies involving patients with cancer.3*3%#2
The FQ has good psychometric properties and has been
shown to be responsive to changes in fatigue levels.'>*™
Population norms are also available.*>"*¢

One of the problems with conceptualising fatigue as a
symptom is that feelings of fatigue are very common in the
general population.***” This means that care is required with
interpreting fatigue levels in patient groups unless compari-
son is made with the ‘background’ prevalence of fatigue in
the community. An alternative approach is to conceptualise
fatigue as a ‘syndrome’ and to define threshold criteria which
need to be fulfilled before an individual can be considered to
constitute a ‘case’ of CRF. This is the approach adopted by Cel-

la and colleagues.*® They have proposed a Diagnostic Inter-
view for Cancer-Related Fatigue Syndrome (DICRFS). In
order to be considered a ‘case’ of CRF syndrome an individual
should have experienced ‘significant fatigue, lack of energy, or
an increased need to rest every day or nearly every day’ for 2
weeks in the last month. In addition, cases should have expe-
rienced at least five out of nine other fatigue-related symp-
toms, and the fatigue should have had a significant impact
on functional abilities. Furthermore, there should be evidence
that the fatigue is a consequence of cancer or cancer treat-
ment and that the fatigue is not primarily the consequence
of a co-morbid psychiatric disorder. These diagnostic criteria
have now been assessed in a number of clinical studies and
have generally been found to be a reliable and robust method
to categorise patients.>*3%%%->3 However, the need to exclude
patients with a co-morbid psychiatric disorder does not make
the criteria particularly useful in a palliative care setting
where the prevalence of such disorders is particularly high.>*
Murphy and colleagues reported that although 10/16 (62.5%)
palliative care patients had significant fatigue, only two such
patients (12.5%) had no evidence of a co-morbid psychiatric
disorder and could thus be considered to be ‘cases’ of CRF
syndrome.* To exclude rigorously patients with co-morbid
psychiatric disorders from a diagnosis of CRF syndrome re-
quires a thorough psychiatric evaluation. Although this may
be practical in a research setting it is too time-consuming
and resource-intensive to be used as part of a routine clinical
assessment.

4. How common is cancer-related fatigue?

As the previous discussion has suggested, the prevalence of
fatigue is likely to vary depending upon the assessment
instrument used and the ‘threshold’ above which patients
are considered to have ‘significant’ fatigue. At the most basic
level, prevalence can be gauged by asking patients how fati-
gued they have felt in the previous month. In a multi-centre
survey of heterogenous cancer patients, 58% reported that fa-
tigue had affected them ‘somewhat’, ‘quite a bit’ or ‘very
much’ in the past month.?>>> However, the problem with this
approach is that it takes no account of the background prev-
alence of fatigue in the general population. The most reliable
data on prevalence comes from studies that have included a
control group, have used a fatigue instrument that can be ref-
erenced against population norms, or have employed the
diagnostic criteria for CRF syndrome. Prue and colleagues
have recently undertaken a systematic review in order to
determine the prevalence and pattern of CRE>® They found
that most studies have reported significant increases in fati-
gue in cancer patients undergoing anti-cancer therapy, with
fatigue prevalence varying between 39% and >90%. All of the
studies that had included a comparison group of healthy indi-
viduals had reported more fatigue in patients than in the gen-
eral population. Similar results were found when studies
concerned with fatigue following completion of anti-cancer
therapy were considered. Most prevalence figures varied be-
tween 19% and 38%. All of the 11 controlled studies reported
greater fatigue levels in patients than in the comparison
group. Minton and Stone undertook a systematic review of
the prevalence of fatigue in disease-free breast cancer survi-
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vors and concluded that there was good evidence of fatigue
occurring up to 5 years after completion of adjuvant treat-
ment.”” Prevalence figures for fatigue in advanced cancer/pal-
liative care populations are more difficult to establish as fewer
controlled studies have been undertaken. Kaasa et al. re-
ported that fatigue in palliative care patients was significantly
higher than fatigue in the general population (EORTC —Fatigue
scores 25 versus 63.2).% Stone and colleagues defined ‘severe’
fatigue in cancer patients as being greater than that experi-
enced by 95% of a healthy elderly control group.>® Using this
definition they reported that severe fatigue occurred in 78%
of palliative care patients.

A total of seven studies have been undertaken using the
diagnostic criteria for CRF syndrome.?33%49>3 The prevalence
of the fatigue syndrome has varied from 10% in women with
breast cancer prior to adjuvant chemotherapy, to 56% in a
group of heterogeneous cancer inpatients.*>*® Not all of these
studies have applied the diagnostic criteria rigorously. For in-
stance, the telephone interviews conducted by Cella and col-
leagues were not able to confirm the veracity of patients’
reports about their cancer history, nor were they able to ex-
clude the presence of co-morbid psychiatric disorders.*® The
study by Fernades et al. included a control group of 25 healthy
women and the prevalence of the fatigue syndrome in this
group was reported as 20%.>° The full diagnostic criteria could
obviously not be applied to this population because none of
the included women had a history of cancer. Inclusion of
the diagnostic criteria in future studies will help to build a
better picture of the prevalence of fatigue in different cancer
populations.

5. What are the causes of cancer-related
fatigue?

The underlying mechanism or ‘final common pathway’ of
cancer-related fatigue remains unclear. Indeed it is unlikely
that any single mechanism will ever be identified, as the
symptom is almost certainly multi-factorial in origin.
Although many studies have reported on the correlates of fa-
tigue and have speculated on the cause of this symptom,
there have been very few studies that have tested specific
hypotheses about the underlying mechanism.

Prue and colleagues reported that most studies of CRF
have found little evidence to relate fatigue severity to basic
demographic, disease or treatment-related factors.>® There
is some evidence that fatigue is more common in certain
diagnostic groups. However, the authors cautioned that
methodological weaknesses in the literature prevented gen-
eral conclusions being drawn.

Numerous studies have reported a close relationship be-
tween fatigue severity and psychological distress in cancer
patients. Such an association has also been reported in the
general population and in patients with other chronic ill-
nesses.?%%6>%-63 However, psychological distress alone cannot
explain all, or even most, of the fatigue experienced by cancer
patients. Even after rigorously excluding patients with
co-morbid psychiatric disorders, the prevalence of fatigue in
patients at the completion of adjuvant chemotherapy was
26% in one study.*® Smets and co-workers reported that while
fatigue increased during a course of radiotherapy, there was

no concomitant increase in emotional distress.®>®? Two ran-
domised controlled trials have reported that while paroxetine
improves the mood of patients undergoing outpatient chemo-
therapy, it has no effect on relief of fatigue®*® (see below). Ta-
ken together these studies suggest that fatigue and
depression/psychological distress are related but distinct
phenomena.

Insomnia affects between 30% and 50% of newly diagnosed
cancer patients and persists for several years after treatment.®®
In a study of 300 breast cancer survivors Savard and colleagues
reported that 51% reported insomnia symptoms and that 19%
fulfilled the diagnostic criteria for an insomnia syndrome.®’
However, a recent intervention study found that while cogni-
tive behavioural therapy could improve sleep, it did not result
in significant improvements in fatigue.®® This suggests that
although the symptoms of insomnia and fatigue are closely re-
lated, a simple cause—-effect relationship does not exist.

Inactivity from any cause can lead rapidly to muscular and
cardio-respiratory de-conditioning. Following a period of pro-
longed rest, activity levels that were previously well tolerated
may be perceived as being excessively fatiguing. If the re-
sponse to this is to limit activity, rather than gradually to
re-introduce it, then the fatigue may be perpetuated indefi-
nitely.?® This mechanism has been proposed as a cause of
‘secondary’ fatigue in cancer patients and has led to a number
of studies to test whether exercise is a therapeutic option”®
(see below).

Fatigue is a well-recognised symptom of anaemia, and
anaemia is a common problem in patients with cancer. Many
studies have reported a significant (although modest) associ-
ation between fatigue severity and haematocrit.’®*®7173 Cella
et al. undertook a controlled comparison between anaemic
and non-anaemic cancer patients and healthy controls and
reported that although both groups of cancer patients were
more fatigued than the general population, the anaemic pa-
tients were significantly worse.? However, Lind et al. reported
that only 8% of the variation in fatigue scores between cancer
patients could be explained by their haematocrit.”? Fatigue
may be due to a reduced number of erythrocytes or due to im-
paired red-cell functioning. In one small study, Stone et al.
investigated whether there were abnormalities in the func-
tion of haemoglobin in patients with cancer, compared to
control subjects.”* No differences were found and there was
no association between oxyhaemoglobin dissociation and fa-
tigue severity.

A number of authors have suggested that CRF may be re-
lated to an elevated or prolonged inflammatory response in
cancer patients.>’>’® There is conflicting evidence of an al-
tered inflammatory response in patients on treatment. Some
studies have demonstrated increased levels of certain cyto-
kines associated with fatigue,””” while others have failed to
find any association.”® A recent quantitative, systematic re-
view has reported a consistent correlation between interleu-
kin 6 (IL-6), interleukin 1 receptor antibody (IL-1ra),
neopterin and CRF.”° There was, however, no significant cor-
relation with IL-1B or TNFa The studies included in the review
all had limitations in the timing, number and range of mea-
sures used. The majority of studies were cross-sectional in
nature and did not use well-validated fatigue assessment
instruments. Fatigue is known to be associated with other
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inflammatory or immune-mediated diseases and so this rep-
resents a plausible mechanism for generating fatigue in can-
cer patients, but further research is required to clarify the
significance of the reported findings.

Abnormalities in the hypothalamo-pituitary-adrenal
(HPA) axis have been proposed as potential mechanisms of fa-
tigue in Chronic Fatigue Syndrome and in cancer patients.®#
HPA down regulation has been measured in one small study
of cancer survivors.??#® There is also evidence of HPA axis dis-
turbances in patients with metastatic disease.®*®¢ Other po-
tential mechanisms of fatigue in cancer patients include
alterations in muscle metabolism, reflex suppression of so-
matic motor outflow via activation of vagal afferents, and
dysregulation of central serotonin metabolism.®* None of
these hypotheses has yet been investigated adequately.

6. How can cancer-related fatigue be treated?

Three broad approaches to tackling CRF have been investi-
gated and these form the basis for most fatigue management
programmes.

6.1. Exercise interventions

A number of systematic reviews have been undertaken and a
Cochrane review is underway examining the role of exercise
for improving quality of life, physical functioning and fatigue
in patients with cancer.®~*° The trials in this area have been
a mixture of resistance and cardiovascular training and trials
differ extensively in terms of frequency, intensity and dura-
tion.®® There has been a move away from hospital and equip-
ment-based trials to exercise programmes based at home.”***
Much of this work has been carried out in patients on treat-
ment or disease-free survivors - it is therefore unclear how
readily these results can be applied to a palliative care popula-
tion although some pilot work has been undertaken.?®%”

Currently, there are conflicting data on the role of exercise
in the management of CRF. While most studies show that
exercise improves physical fitness, there is not always a cor-
responding improvement in subjective fatigue. This is illus-
trated by a recent Cochrane review examining the role of
exercise in breast cancer patients receiving adjuvant ther-
apy.?” The meta-analysis demonstrated an improvement in
cardio-respiratory fitness but no associated improvement in
fatigue symptoms. In another systematic review (not re-
stricted to breast cancer patients), Conn and co-workers dem-
onstrated a small effect size for the reduction in fatigue
across tumour groups.”® However, they included non-ran-
domised studies. This was much less than the effect size seen
with physical functioning.

While the literature suggests that exercise is likely to be
beneficial, there are still limitations to the quality of the cur-
rent evidence. The majority of trials have examined small
numbers of subjects without control groups or adequate
blinding of assessors. It is therefore unclear what the opti-
mum ‘dose’, type or frequency of exercise should be. There
are potentially fewer safety concerns with the use of an exer-
cise intervention than with pharmacotherapy, but care still
needs to be taken with particular groups such as those with
advanced disease.

6.2.  Psychosocial interventions

Broadly speaking, psychosocial interventions include psycho-
logical, educational and support group studies. There is a
wide variation in study size, design and quality. By their very
nature these studies have complex designs and often used
mixed methods. A recent systematic review with meta-anal-
ysis has been published.”® The review by Jacobsen et al. iden-
tified 24 psychological intervention studies of which 18 could
be included in a meta-analysis. These studies were a hetero-
geneous group that included cognitive behavioural therapy,
supportive and expressive therapies and psycho-education.
The interventions were carried out both on individuals and
in group settings. A large number of the studies were
conducted on breast cancer patients and in patients without
metastatic disease. The authors reported that the overall
quality of many studies was only ‘fair’ - often limited by an
inadequate description of the methods. Overall, the authors
reported a small but significant positive effect for psycholog-
ical interventions when compared to controls.

The systematic review by Jacobsen and co-workers only
included studies up to the end of 2005.%° More recent studies
also support the effectiveness of psychosocial interventions.
Ream et al. demonstrated a beneficial effect with an educa-
tional intervention during chemotherapy.'® This intensive
nurse-led regimen demonstrated a reduction in the distress
associated with fatigue and an improvement in mood.
However, there was no change in CRF severity. Armes and
co-workers undertook an RCT of a behaviourally based psy-
chological intervention in patients undergoing chemotherapy
(n=60).°* They found a significant improvement in fatigue
severity and self-reported physical functioning at 1 month
after the completion of chemotherapy. While the effect on
physical functioning persisted until 9 months after recruit-
ment to the study, the effect on fatigue did not. There was
no reduction in fatigue-related distress at any time. Gielissen
and co-workers have demonstrated proof of principle for the
use of cognitive behavioural therapy (CBT) in fatigued dis-
ease-free breast cancer patients (n=112).'°? The treatment
group had a significant reduction in fatigue at 6 months
compared to waiting list controls. The results of longer term
follow up of this cohort demonstrated ongoing positive treat-
ment effects with continued reduction in fatigue levels at
2 years.'® The role of CBT to treat CRF in advanced disease
is unclear. There has been pilot work in training palliative
care professionals in CBT techniques but this training was
not designed specifically to manage CRF.»%*

6.3. Drug interventions

We have recently conducted a Cochrane review on the drug
management of CRF.!°> We analysed all randomised con-
trolled trials of the pharmacological treatment of CRF. Eligible
studies included a multi-item fatigue scale as one of the out-
come measures. Our results highlighted a lack of well-de-
signed RCTs and robust outcome criteria. Only 27 trials met
our full inclusion criteria. Six different classes of drugs were
identified: haematopoietic growth factors, psychostimulants,
bisphosphonates, anti-TNF-a antibodies, anti-depressants
and progestational steroids. When appropriate, meta-analy-
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ses were undertaken by drug class. These provided evidence
for the use of three agents; methylphenidate (a psychostimu-
lant), erythropoietin and darbopoetin (both haemopoetic
growth factors).

Two studies have been undertaken using methylpheni-
date, one of which did not show a statistically significant ef-
fect.2°%1%7 The total number of patients included in these
studies was small (approximately 250) and larger RCTs will
need to be undertaken before methylphenidate could be rec-
ommended as a treatment for CRF.

The evidence for the effectiveness of erythropoietin and
darbopoetin was much more robust and has been supported
by other systematic reviews. % Both agents appear to im-
prove CRF in anaemic patients (haemoglobin <12 g/dl). Most
studies have been conducted in patients undergoing chemo-
therapy. The role of these agents in treating fatigue outside
of the specific context of anaemic patients on treatment re-
mains unclear. Cancer-related anaemia (from whatever
cause) does not explain CRF entirely. Most benefit is seen with
correction of anaemia between 8 and 10 g/dl. Only 20% of any
potential improvement in CRF is explained at higher levels.'*
The potential side-effects of these drugs (most notably
thrombo-embolic events) may also limit their routine use.
This is especially a concern in patients with advanced disease
who are already at an increased risk.

The review also demonstrated some important negative
results: there was no improvement seen in CRF with proges-
tational steroids or with anti-depressants (paroxetine). This
suggests that although fatigue is often associated with
depression or cachexia, improvements of appetite or mood
do not necessarily result in improvements in fatigue.

7. Professional guidelines

The NCCN first published evidence-based guidelines on the
management of CRF in 2000. The guidelines are freely avail-
able online and are updated annually.’* The guidelines pro-
vide advice on the management of fatigue in patients on
treatment, off treatment and in advanced disease. Most of
the recommendations in the guidelines are graded at level
2A (uniform NCCN consensus but lower level of evidence,
including clinical experience). It is recommended that pa-
tients with moderate to severe fatigue undergo a focused
history and clinical examination to address treatable contrib-
uting factors (e.g. anaemia, pain, insomnia, malnutrition,
emotional distress). Recommendations for specific interven-
tions include the use of exercise, psychosocial interventions
(stress management, relaxation and support groups), sleep
restoration interventions, treatment of anaemia or a thera-
peutic trial with methylphenidate.

8. Conclusions

Fatigue is a common and distressing symptom affecting pa-
tients with cancer from the time of diagnosis, throughout
treatment and into advanced disease. It can also affect dis-
ease-free survivors sometimes for years after treatment has
finished. Further work is required to understand the patho-
physiology of CRF and to develop new treatment approaches.

Existing management strategies require further evaluation,
ideally using large scale, multi-centre RCTs.
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