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Fatigue is an irrefutably important patient 
priority across the rheumatic diseases. It is 
pervasive: as many as 80% of rheumatoid 
arthritis patients report clinically relevant lev-
els, with similar if not higher rates observed 
among other forms of rheumatic disease [1,2]. 
Fatigue’s impact permeates almost all spheres 
of life. The symptom, which has an unrelent-
ing but unpredictable nature, is closely asso-
ciated with disability and is rated as a central 
barrier to maintaining employment [3,4]. Yet, 
fatigue manifests as cognitive as well as physi-
cal fatigue, which means its impact spans 
personal roles, daily activities, emotions and 
relationships.

Little is known about how best to target 
the symptom for treatment. For many years 
research in the field has targeted the develop-
ment of validated measures. However, while 
of course vital, we are now left with a plethora 
of nonstandardized tools and an absence of 
consensus regarding how they may be opti-
mally applied. The subsequent confusion 
among clinicians and trialists will inevita-
bly lead to barriers for the robust review and 
comparison of existing and future studies. 
In the meantime the significant burden and 
impact of the symptom prevails. Patients, 
who often consider the symptom to be of 
little interest to physicians, largely engage in 
self-management strategies such as pacing, 
resting, distraction and prioritizing [2]; how-
ever, the efficacy of such approaches has yet to 
be tested and may even be deleterious in their 
effect as these strategies could be associated 
with increased social withdrawal and isola-
tion. The lack of recommended treatment for 
this symptom demands immediate attention.

To best treat fatigue, it is necessary to 
understand its etiology. Accordingly a grow-
ing body of promising work has begun to elu-
cidate the biological determinants of fatigue. 
Sophisticated neuroimaging has begun to map 
cerebral mechanisms, while a number of pro-
inflammatory cytokines, a selection of genes 
and oxidative stress [5] have all been implicated 
in fatigue pathogenesis. Yet, this work is in its 
infancy and it will be a number of years until 
these promising results can translate into a 
comprehensive etiological model and tangible 
treatments for those who suffer from fatigue. 
It is clear that while further research is being 
conducted to elucidate the biological determi-
nants of fatigue, clinicians must use existing 
knowledge and tools to support patients now.

In the first instance, it is sensible to confirm 
that the fatigue being reported is not easily 
explained by recognized treatment side effects 
or comorbidities. For example, heightened 
fatigue may result from analgesics [6], corti-
costeroids that disrupt hypothalamic–pitu-
itary–adrenal axis functioning, or β-blockers 
[7]. It may also be caused by significant anemia 
or thyroid dysfunction. While the screening 
of such reversible causes of fatigue is impor-
tant, ultimately the true origins of fatigue will 
likely prevail elsewhere for the majority of our 
patients.

The second stage of fatigue management 
should focus on adopting and targeting the 
insights provided by clinical and epidemiolog-
ical studies. In particular, a number of studies 
have provided evidence that report reductions 
in rheumatic fatigue as a secondary benefit 
to immunosuppressant therapies  [8–12]. Now, 
in order to better improve fatigue in a larger 
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proportion of patients, supplementary interventions 
require exploration. Such interventions will require the 
targeting of factors that drive fatigue improvements and 
it is becoming apparent that disease activity is unlikely 
to be the principal culprit. Anecdotal reports as to the 
fatigue–disease activity association are not consistently 
supported by epidemiological studies; lupus patients 
continue to report substantial fatigue during times of 
low, or no, disease activity and patients with fibromy-
algia experience a high level of fatigue despite a lack of 
inflammation.

As a result, researchers are increasingly turning to 
the use of mediation models to clarify the proponents 
of fatigue change and identify possible targets for treat-
ment. So far, these models have demonstrated that 
fatigue reductions are likely a downstream impact of 
disease activity on a number of other factors. It is of 
importance that many of these factors, which are psy-
chosocially influenced, appear to be common between 
diseases  –  not only then may the etiology of fatigue 
be common between diseases, but perhaps treatment 
could be too. In particular, a strong body of evidence 
has broadly implicated pain, sleep disruptions, depres-
sion and disability as mediators of fatigue and those 
which should be targeted to optimize treatment of the 
symptom.

It has long since been established that there is a strong 
link between fatigue and pain, and it is known that a 
number of pain-relieving drugs prompt improvements 
in fatigue [13]. It is therefore unsurprising that the evi-
dence indicates that pain mediates the effect of disease 
activity and drives improvements in fatigue [14,15]. The 
effects of pain, as well as the effects of disease activity, 
are mediated by sleep problems, which are a second 
key mediator of fatigue [16,17]. Yet, while attempts to 
reduce fatigue via reductions in pain may be fruitful, 
attempts to do so via reductions in sleep problems are 
less so; attempts to rest and sleep sufficiently appear 
not to reduce or manage fatigue [16]. Instead, it seems 
that improved sleep hygiene should be used to stave off 
heightened fatigue, rather than to improve an existing 
fatigue state.

Depressive symptoms also mediate fatigue changes 
and patient’s perception of their condition [6,15]. 
Although the relationship is complicated by the identi-
fication of fatigue as a symptom of depression in addi-
tion to overlapping definitions and measurements of 
the symptoms, it has been shown that both a history 
of depression and current poor mental health mediates 

fatigue change [15]. It is therefore likely that future strati-
fication according to the presence of a depressive history 
may aid the appropriate triage of patients towards more 
relevant treatment pathways. Lastly, disability, another 
possible target for treatment, may cause heightened 
fatigue due to the increased physical effort required to 
complete daily tasks [18] and indeed changes in disability 
have been found to be linked to changes in fatigue [8,19].

For those seeking to treat fatigue, it is promising that 
a number of nonpharmacological intervention studies, 
which include physical activity and psychosocial inter-
ventions, have been shown to reduce the problem [20]. 
However, fatigue is rarely the primary outcome of these 
trials which tend to exert their effect by targeting the 
established mediators of fatigue (disability, pain, sleep 
and depressive symptoms) in isolation. It is therefore 
not surprising to observe rather modest effect sizes in 
terms of fatigue alleviation. That being said, existing 
interventions represent an ideal foundation for symp-
tom management and it is possible that fatigue focused 
modifications underpinned by the targeting of multiple 
mediators will produce enormous gains in manage-
ment. Such trials also provide the ideal vehicle to better 
delineate more precise mediators, for example, coping 
dysfunctions, which in turn will optimize effectiveness 
even further.

Conclusion & future perspective
Fatigue is a common and burdensome symptom across 
the rheumatic diseases for which there is currently no 
recommended treatment. Novel and promising work 
is being conducted to determine the biological mecha-
nisms of fatigue, but it will take many years to turn this 
into tangible treatments. Patients can no longer remain 
in the burdensome state of high fatigue and so clini-
cians must use the data and techniques readily at hand 
to treat the symptom.

The treatment of the underlying disease process offers 
an important starting block in the management process, 
but as mediation models indicate, these improvements 
may not reflect direct improvements in disease activ-
ity. Instead, it is variables such as pain, depression, sleep 
and disability which appear to represent ideal targets 
for treatment. It should be acknowledged that there is 
an increasing focus on the potential existence of differ-
ing fatigue phenotypes between which the causes and 
therefore treatments of fatigue may differ. As a result, it 
may be that we should not only be asking what, but also 
who to target for treatment.

“The effects of pain, as well as the effects of 
disease activity, are mediated by sleep problems, 

which are a second key mediator of fatigue.”

“...it is variables such as pain, depression, sleep 
and disability which appear to represent ideal 

targets for treatment.”
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However, until the types of fatigue are better under-
stood, treatment should comprise a best-fit approach 
to provide relief for the most number of patients 
possible. It is proposed that this will be achieved 
through the modification and application of addi-
tional management programs, which should com-
prise multidisciplinary nonpharmacological interven-
tions, to be initiated alongside pharmaceutical disease 
management strategies.
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