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Abstract

The nature of fatigue is very complex and involves physiological, psychological and social phenom-
ena at the same time, and the mechanisms leading to occurrence and severity of fatigue are still
poorly understood. The condition of chronic inflammation associated with psoriatic arthritis can
be regarded as a potential factor affecting development of fatigue. Only a few studies so far have
focused on the occurrence of fatigue in psoriatic arthritis. The problem of chronic fatigue is under-
estimated in everyday clinical practice. Identification and analysis of subjective fatigue components
in each patient can provide an objective basis for optimal fatigue treatment in daily practice. This
review presents a definition of chronic fatigue and describes mechanisms that may be associated
with development of fatigue, highlighting the role of chronic inflammation, selected fatigue meas-
urement methods and relations of fatigue occurrence with clinical aspects of psoriatic arthritis.
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Introduction

Fatigue, defined as a feeling of exhaustion, as well
as reduced physical and mental capacity, is an import-
ant symptom accompanying many chronic diseases [1].
Structural and functional connections of motor, sensory
and cognitive systems, incentive stimuli, and internal
(homeostasis) and external environmental factors (e.g.
temperature, humidity, noise) are responsible for normal
physical fitness of the human body. Disorders at each
stage of conducting, recognizing and processing of affer-
ent and efferent impulses result in a feeling of excessive
fatigue. Fatigue can be peripheral, which is associated
with inability to maintain adequate strength and speed;
and central, which is a consequence of unsuccessful ini-
tialization of the intended action and physical activity
requiring self-motivation [2]. In terms of health, acute
fatigue after physical or mental effort is a physiological
mechanism leading to activity limitations in order to save
energy. Chronic current fatigue in various autoimmune,
cancerous and neurological diseases occurs regardless
of undertaken physical activity and persists in the rest

[3, 4]. Due to the complex nature and high subjectivity,
fatigue as a symptom is difficult to assess objectively,
and often remains misunderstood by patients’ family or
carers and neglected by physicians [5]. Individual feel-
ings of fatigue associated with chronic diseases are also
affected by personal factors: age, gender, employment,
environment and social support. In the course of psoria-
sis and psoriatic arthritis, the prevalence and severity of
fatigue are also related to the activity of inflammation,
chronic pain, reduced physical fitness, sleeping disor-
ders, decreased quality of life due to disease and emo-
tional disorders, including anxiety and depressive reac-
tions [6]. Intensity of fatigue varies significantly among
chronically sick patients; however, many persons regard
this symptom as one of the most troublesome [7].

Inflammation in pathogenesis of fatigue

Fatigue is often present in chronic inflammatory skin
and joint diseases, systemic connective tissue diseases,
cancer, infections, diabetes type | and other autoim-
mune diseases [4].
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Production and secretion of cytokines regulating lo-
cal and general immune responses are a consequence
of immunological system activation. Cytokines, in addi-
tion to peripheral proinflammatory or anti-inflamma-
tory effects, also have a signalling function in the cen-
tral nervous system by neuronal and humoral activity.
Proinflammatory cytokines can activate peripherally
the vagus nerve and through the afferent fibres mod-
ulate brain activity [8], and can also activate the immu-
no-competent cells of microglia, located along blood
vessels in circumventricular organs, where capillaries
are fenestrated, resulting in an incomplete blood-brain
barrier [9]. Microglia cells as a result of activation are ca-
pable of further production and secretion of cytokines.
The cytokine effect in the brain spreads by diffusion,
further activation of microglia cells and by projection
neurons [10]. In modulation of neuron function by cyto-
kines, the key mechanism is modification of monoami-
nergic nervous conduction occurring through activation
of enzymes that disturb biosynthesis of dopamine and
serotonin, such as guanosine triphosphate cyclohydro-
lase 1 (GTP-CH 1), associated with neopterin production,
at the cost of tetrahydrobiopterin (BH4) production, the
basic cofactor in production of dopamine and serotonin
[11, 12] and 2.3-dioxygenase indole (IDO), responsible for
degradation of tryptophan in the kynurenic pathway re-
sulting in a reduction of serotonin biosynthesis [13]. In
addition, proinflammatory cytokines reduce dopamine
and serotonin neurotransmission by limiting their syn-
aptic availability [14, 15].

The mechanism by which fatigue is caused in chronic
diseases is multidimensional. Studies conducted among
mice with colorectal cancer show that muscle weakness
was not associated with changes in expression of myo-
sin isoforms, or with deterioration of muscle contractili-
ty in tested animals. In addition, inclusion of anti-cancer
treatment resulted in a decrease of interleukin 1B (IL-1B)
and IL-6 in the brain, reduction of depressive symptoms
and improvement of muscle strength without changes
in muscle mass [16]. In another experiment on an ani-
mal model, application of proinflammatory IL-1 resulted
in weak willingness to make social contacts, increased
drowsiness and reduced body weight of animals, and
these symptoms disappeared after anti-inflammatory
injections: IL-1 receptor antagonist (IL-1RA) and IL-10 [17].

Research conducted on people has shown the re-
lation of fatigue occurrence with presence of a coex-
isting inflammatory condition. In published studies on
patients with myelodysplastic syndromes and acute
myelogenous leukaemias, the severity of fatigue has
been associated with an increase in serum concentra-
tion of proinflammatory cytokines — IL-6, tumour ne-
crosis factor o (TNF-a) and anti-inflammatory IL-1RA
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[18] — whereas among patients with lung cancer it has
been associated with an increased IL-8T-251A level [19].
Undoubtedly, occurrence of fatigue in these patients
could be partly an adverse effect of cancer therapy;
however, there are reports that describe severe fatigue
in patients even 10 years after completion of treatment
associated with high concentrations of C-reactive pro-
tein (CRP) and proinflammatory cytokines: IL-6 and
IL-1IRA[20, 21]. In other studies on people with chronic fa-
tigue syndrome, an increase of IL-8 level, compared with
a healthy control group [22] and examined soldiers with
insomnia, was associated with higher concentrations of
CRP in relation to measurements carried out after sleep
disorders had disappeared [23]. Data from observation
of patients with rheumatoid arthritis treated with bio-
logical agents that modify the course of illness, directed
against TNF-a, IL-6 and antigenic CD-20, provide indirect
evidence on the influence of inflammation in moderate
to severe fatigue. Irrespective of applied therapy, all bi-
ological agents reduced fatigue accompanying illness
[24]. However, in patients with hepatitis C undergoing
immunotherapy based on interferon o (INF-a) with
a proinflammatory effect, severe fatigue occurred at the
beginning of therapy, while mood disorders and cogni-
tive function occurred in the late phase of treatment,
which may also suggest a relation of inflammation with
occurrence of fatigue [25].

It should be noted that fatigue accompanying chron-
ic diseases depends not only on ongoing inflammation
and its severity, but can also be a symptom associated
with anaemia of chronic diseases, reduction of iron con-
centration associated with an increase in production of
hepcidin induced by an increase in IL-6 level, decreased
activity of the hypothalamic-pituitary-adrenal (HPA)
axis, resistance to glucocorticoids and adverse effects of
the therapy [26, 27].

Fatigue assessment method in psoriatic
arthritis

Fatigue is a common symptom in chronic inflamma-
tory diseases of joints and skin, even though it is rarely
subjected to an evaluation in everyday clinical practice.
There are no objective methods of measurement of the
severity of fatigue associated with chronic diseases,
and all available measuring instruments are based on
self-assessment (Table I). The simplest and most often
applied fatigue evaluation scale is a 100-mm horizontal
visual analogue scale (VAS), which allows the patient to
determine the severity by indicating the space between
outermost points, where 0 indicates no fatigue, and 100
complete lack of strength and energy. The simplicity of
measurement using the VAS is an undoubted advan-
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Table 1. Selected self-reported fatigue scales
Scale Aspects assessed  No. of questions  No. of subscales Scale type
Visual Analogue Scale (VAS) [28] Severity 1 1 Visual analogue
unidimensional
Medical Outcomes Study Short Form 36-item Severity 36 8 3—6-point Likert,
scale (SF-36) [29] yes/no
multidimensional
Multidimensional Assessment of Fatigue Severity and 16 4 4-10-point Likert
(MAF) [30] impact
multidimensional
Functional Assessment of Chronic Illness Severity and 13 1 5-point Likert
Therapy Fatigue scale (FACIT-F) [31] impact
unidimensional
Fatigue Severity Scale (FSS) [32] Impact and func- 9 1 7-point Likert

unidimensional

tional outcomes

tage of this method [28]. Another test that is useful in
measurement of fatigue in various chronic diseases,
used also in persons with rheumatoid and skin dis-
eases, is the 36-Item Short Form Health Survey (SF-36)
Vitality Scale [29]. However, these methods do not in-
clude all aspects of fatigue. Questionnaires designed to
evaluate fatigue in various diseases can also be used
in patients with psoriasis and psoriatic arthritis. MAF
(Multidimensional Assessment of Fatigue) contains
questions to study four dimensions of fatigue: severity,
mental fatigue, frequency and impact on everyday ac-
tivity [30]. Another instrument for assessment of fatigue
is the Functional Assessment of Chronic Illness Thera-
py — Fatigue Scale (FACIT-F), consisting of questions on
general, physical, mental fatigue and the will to live [31].
In addition, the FACIT-F questionnaire was validated to
estimate the fatigue associated with psoriatic arthritis
[32]. Another assessment method used in research is
based on the Fatigue Severity Scale (FSS), consisting of
questions on the influence of fatigue in everyday func-
tion [33].

Fatigue in psoriasis and psoriatic arthritis

Psoriasis is a chronic skin disease of immune sys-
tems, occurring in approximately 2% of the population
[34], which has a significant impact on the patient’s life,
especially in the case of progression of severe lesions
[35]. Until recently, psoriasis as a disease was assessed
only on the basis of the surface and clinical image of af-
fected skin. However, recent studies have shown the re-
lation of psoriasis severity with physical, emaotional and
social function [35, 36]. Psychosocial aspects of disease
so far have been the subject of many studies [37-39],
while the fatigue as a symptom that accompanies the
disease was less often the subject of researchers’ inter-
est. Chronic fatigue associated with psoriasis may affect

up to 50% of patients [40, 41], and up to 25% of all pa-
tients indicated the severity of fatigue as severe [41]. In
the recently published study of Skoie et al., severity of fa-
tigue was found to be associated with depression, pain
and addiction to smoking, but, contrary to expectations,
did not depend on the severity of psoriasis [40]. No as-
sociation with the activity of disease evaluated with the
Psoriasis Area Severity Index (PASI) was also described
by Tobin et al.; however, fatigue rated as severe was
twice as frequent in patients treated systemically than
with phototherapy (appropriately 21% vs. 11%) [42].

Different results were presented by Verhoeven et al.,
who found a strong relation between evaluated fatigue
and reduced quality of life associated with illness and
with the evaluation of severity of the disease by pa-
tients. Here no relations of the occurrence of fatigue
with coexistent diseases or demographic factors were
observed, which indirectly indicates that fatigue could
be determined by the presence and activity of underly-
ing disease [41]. Occurrence of fatigue in patients with
psoriasis may be associated with the presence of anxiety
and other depressive symptoms [39, 42], and according
to some researchers, it is more common in women than
men [42]. Psoriatic skin lesions, especially active, cause
local pain and itching, which lead to sleep disorders that
clearly also affect the severity of fatigue [43]. There are
limited data on the relation of psoriasis therapy with de-
creased feeling of fatigue. Most of the data concerning
the effect of treatment on fatigue reduction in psoriasis
was obtained in clinical research with biological agents,
mainly with anti-tumour necrosis factor-a. Infliximab,
adalimumab, etanercept and ustekinumab significantly,
according to patients, reduced fatigue while receiving
the drug, also in re-administration of the drug in case
of exacerbation after remission from withdrawal of the
drug, while discontinuation was associated with severi-
ty of symptoms [43-53] (Table I1).
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Table II. Selected studies of fatigue in patients with psoriasis treated with biologic agents

Study (year) Fatigue Outcomes

instrument
Krueger et al. [44] SF-36 Etanercept reduced fatigue to a greater extent than placebo
(2005)
Reich et al. [45] SF-36 Infliximab reduced fatigue to a greater extent than placebo
(2006)
Tyring et al. [46] FACIT-F Fatigue decreased significantly following treatment with etanercept
(2006)
Krishnan et al. [47] FACIT-F Sustained reduction in fatigue for up to 96 weeks with etanercept
(2007)
Daudén et al. [48] SF-36 Fatigue decreased significantly following continuous treatment with etanercept
(2009) versus paused therapy
Reich et al. [49] FACIT-F Fatigue was higher in patients with psoriasis than the population average and
(2009) approached the population norm after 24 weeks of etanercept treatment
Lebwohl et al. [50] SF-36 Fatigue decreased significantly following treatment with ustekinumab
(2010)
Papp et al. [51] FACIT-F Retreatment of adalimumab significantly reduced fatigue in patients who relapsed
(2011) after withdrawal of adalimumab
Nakagawa et al. [52] SF-36 Ustekinumab reduced fatigue to a greater extent than placebo
(2012)
Kalb et al. [53] SF-36 Reduction of fatigue in non-responders to etanercept after switching to infliximab
(2013)
Thaci et al. [43] FACIT-F Fatigue decreased significantly following treatment with etanercept
(2014)

In psoriatic arthritis, the frequency of observed fa-
tigue, which is one of the main problems reported by
patients and present in about 50% of patients, seems
to be similar to psoriasis [6]. However, available studies
show that fatigue occurring in patients with psoriatic
arthritis is more severe than in people with psoriasis
without inflammatory joint disease, and severe fatigue
is present in approximately 30% of patients with psori-
atic arthritis [6, 42]. Fatigue seems to be also one of the
potential factors that predict development of psoriatic
arthritis. In a recently published study on nonspecific
symptoms prior to occurrence of arthritis associated
with psoriasis, the severity of fatigue in patients with
psoriasis was associated with higher risk of psoriatic
arthritis development [54]. Physical disability and pain
can increase the feeling of fatigue in patients with pso-
riatic arthritis [55], and additionally there have been
described further significant associations of the pres-
ence and severity of fatigue with severity of psoriasis
of the skin, reduced development level, as well as re-
duced number of painful joints and presence of enthe-
sopathy [56]. Patients with psoriatic arthritis, regard-
less of place of residence and cultural factors, indicate
that fatigue is the most often reported symptom after
pain, even more acute than the degree of psoriatic skin
lesions [56].
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Fatigue therapy in psoriasis and psoriatic arthritis
is based mainly on the treatment of underlying dis-
ease and non-pharmacological methods; however,
even effective treatment reduces, but does not elimi-
nate, fatigue [43-53, 57]. It is necessary additionally to
remember that fatigue can be associated with adverse
effects of traditional medicines that modify the course
of disease, such as methotrexate and leflunomide [58].
Antidepressant drugs are helpful in case of a depressive
reaction increasing the feeling of fatigue [59]. Comple-
mentary therapeutic procedures can be drug-free meth-
ods to increase the motivation of patients in everyday
physical activity and regular exercise while maintaining
a balance between rest and exercise, education aimed
to cope with stress and sleep hygiene [60].

Conclusions

The traditional approach to the treatment of psori-
asis and psoriatic arthritis is often focused on reducing
the inflammatory process, managing pain and treat-
ing organ complications, and relatively little attention
is paid to the presence and severity of a symptom so
frequent and important for patients as fatigue. Such an
approach results from underestimating fatigue, which
actually constitutes part of the clinical image of pso-
riasis and psoriatic arthritis, as an important medical
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problem. Fatigue as an expression of weakness and lack
of motivation may lead to loss of employment, social
isolation and decreased quality of life due to disease.
Chronic inflammation associated with overproduction
of proinflammatory cytokines may affect the presence
of fatigue, and additionally chronic pain, dermal pruri-
tus, depressed mood and sleep disturbance affect the
severity of fatigue. However, the mechanisms on which
the presence of fatigue in psoriasis and psoriatic arthri-
tis depends are not well understood and require further
multidirectional research. Chronic fatigue is a subjective
symptom experienced by the patient. Many methods of
fatigue self-assessment by patients, based on a visual
analogue scale or detailed questionnaires, have also
found application in evaluation of psoriasis and psoriat-
ic arthritis, but are used more often in scientific research
than everyday clinical practice.
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