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Fatigue is today the most common and
incapacitating side effect in patients with
cancer. Fatigue affects both physical and
psychosocial function and reduces the
patients’ quality of life. It is aggravated
with co-morbidities and the presence and
severity of other symptoms like pain,
insomnia, depression, anxiety, diarrhoea.
Risk factors also include female gender
and young age. The mechanisms explain-
ing fatigue is still mostly unknown and
there is no general treatment to alleviate
the symptoms, although effective treat-
ment of co-existing symptoms and easy
exercise will make some benefit. The
multidimensional syndrome fatigue has a
profound effect on the patients’ quality of
life, including the physical, psychological,
and economic/occupational aspects. The
objectives of the article are further to
describe the causes and contributing
factors for fatigue, tentative mechanisms
of action and treatment.1

Patients with severe diseases such as
cancer commonly report tiredness or a
lack of energy during the course of their
disease and treatment,2 which is not
equivalent to anything they have experi-
enced before the advent of their illness.
This syndrome, called fatigue, is long
lasting and interferes with every aspect of
life.3 The National Comprehensive
Cancer Network (NCCN) defines cancer-
related fatigue (CRF) as ‘a persistent, sub-
jective sense of tiredness related to cancer
or cancer treatments that interferes with
usual functioning’.4 5 It differs from the
fatigue of everyday life, which usually is
temporary and is relived by rest. CRF is
more severe, more distressing and usually
not relieved by rest.5

CRF is a multidimensional syndrome.
There are different symptoms and concepts
of CRF, such as decreased activity, muscle
weakness, lack of mental alertness and lack
of energy.5 Severe CRF has a number of
major contributing factors, including cach-
exia, depression, pain, treatment with
opioids and other medications, anaemia,
different antineoplastic treatments and loss
of fitness. Some contributing factors, such
as anaemia and medications, may

occasionally be corrected, but there is no
specific remedy for most factors that con-
tribute to CRF.1 5

The majority of CRF studies have been
conducted on patients with cancer receiv-
ing cytotoxic drug treatment. It is sug-
gested that the prevalence of fatigue
related to administration of cytotoxic
drugs may be 75–100%.4–6 Despite the
obvious relevance of the phenomenon,
fatigue has either not been recognised or
has been overlooked while clinicians get
better control over the more acute symp-
toms of nausea, emesis and pain.4 5

MECHANISMS CAUSING FATIGUE
Both an underlying disease and treatment
may cause fatigue and they are hard to sep-
arate since they coexist. Many factors may
contribute to subjective fatigue,4 5 and the
exact mechanisms are not completely
known. The contribution of each factor
may vary between patients and in individ-
ual patients over the course of illness and
treatment. The degree of fatigue might
also differ among diseases.7 8

Proposed mechanisms to explain fatigue
include abnormalities in the periphery in
energy metabolism related to increased
requirements, for example, due to infec-
tion, fever or surgery; decreased availabil-
ity of metabolic substrates, for example,
due to anaemia, hypoxaemia or poor
nutrition. Fatigue may also be due to the
abnormal production of substances that
impair metabolism or normal muscle
function, for example, cytokines or anti-
bodies. Other proposed mechanisms link
fatigue to the pathophysiology of central
functions such as sleep disorders and
major depression.
Fatigue may cause ‘stress’ and altera-

tions of several neurotransmitter systems
in the brain. The transmitter systems
usually discussed are the serotonergic and
noradrenergic systems. Both these systems
are closely linked to the control of
corticotropine-releasing hormone (CRH)
release and hence patients with fatigue
have increased CRH sensitivity. Low brain
concentrations of serotonin, norepineph-
rine and dopamine, but also an activated
hypothalamic–pituitary–adrenal (HPA)
axis, are linked to elevated glucocorticoid
concentrations.1 9

Cytokines are released in many diseases
and during treatment. Of these, interleu-
kin (IL)-1β, IL-2 and IL-6 have been of

particular interest. ILs activate the hypo-
thalamus–pituitary axis which controls
CRH release,10 and is closely linked to sero-
tonergic and noradrenergic neurotransmis-
sion. A close link between serotonin
(5-hydroxytryptophan (5-HT)) and tumour
necrosis factor α (TNFα) has been estab-
lished and TNFα may change the serotonin
metabolism by increasing the neuronal
release of 5-HT. An increase in transport of
5-HT is seen, which thereby decreases the
level of 5-HT in the synaptic space. This
feedback loop between 5-HTand TNFα can
be dysfunctional in the case of increased
cytokine release due to cancer treatment.
An increase in HPA axis function also leads
to increased levels of cortisol, which in turn
is controlled by the interaction of 5-HTwith
the HPA axis.11 12

Drug treatment may cause fatigue either
directly or indirectly. It may contribute dir-
ectly by suppressing bone marrow or
kidney function, thus causing hypoproli-
ferative anaemia. Indirectly, cytotoxic drug
treatment may have an effect on cytokines
at the cellular level, peripheral neuromus-
cular junctions or the central nervous
system.1 3 In patients receiving cyclic cyto-
toxic drug treatment fatigue often peaks
within a few days and declines until the
next treatment cycle.1 5 13

MANAGEMENT OF FATIGUE
The limited knowledge about the mechan-
isms of CRF has led to a lack of efficient
treatment of fatigue and inappropriate
treatment.5 14 15

The NCCN expert panel has drawn up
guidelines on the diagnostic evaluation and
treatment of patients with CRF in a cyclical
approach: screening, primary evaluation,
interventions and re-evaluation. They also
proposed: ‘Seven primary clinical condi-
tions (pain, emotional distress, sleep dis-
turbance, anaemia, nutrition, activity level
and other co-morbidity) associated with
fatigue should be evaluated individually’.5

The first essential step is to give patients
adequate information. Second, patients
should be educated to manage fatigue.5

With appropriate support, patients may be
prepared for side effects and adopt man-
agement strategies.6 Unfortunately, a
recent survey indicates that fatigue is
seldom discussed by patients and their
nurses or physicians.13

If a specific cause of fatigue is identi-
fied, such as anaemia, insomnia, depres-
sion, metabolic disorder etc, then this
should be treated first.5 The contribution
of each factor may vary between patients
and in individual patients.

There is a lack of efficient treatment of
fatigue and inappropriate treatment have
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been tried, most frequently based on
dietary and vitamin support, in some
cases pharmacological treatment and in
others complete rest.5 The pharmaco-
logical therapies tested to combat fatigue
have not been rigorously evaluated in con-
trolled trials. Nonetheless, there is evi-
dence to support the use of several classes
of drug.6 13

Exercise, modification of activity, assess-
ment of sleep patterns, stress management
and cognitive therapies, adequate nutrition
and hydration are all non-pharmacologic
methods of dealing with fatigue.10 In
recent years, scientific evidence has dra-
matically changed the ideas about the rela-
tionship between physical activity, rest and
fatigue.16 Convincing clinical evidence
supports the management of fatigue with
physical exercise.1 17–22

CONCLUSION
Fatigue is a debilitating and severe symptom
that may affect more than 90% of patients
with certain diseases and undergoing certain
treatments. It is now overshadowing pain
and nausea/vomiting as the most feared
symptom from cancer and cytotoxic drug
treatment. Currently unconventional treat-
ment paradigms like light exercise seem to
be the most successful.

Many disorders and symptoms have
a wealth of treatment alternatives. For
others, there is a lack of treatment or
poor treatment options and many patients
have the challenge of dealing with the
symptoms. We cannot only elaborate
when we have good options; we need to

close the gaps and to work across borders
to reach those that do not have any treat-
ment. We have to think right, and if pos-
sible share our experiences in EJHP.
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