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Abstract

Introduction: Fatigue is an important and underrated symptom of many chronic diseases.

Aim: The evaluation of incidence and severity of fatigue as well as the influence of selected factors on fatigue in
patients with psoriasis and psoriatic arthritis (PsA).

Material and methods: The study included 60 patients with PsA, 58 patients with psoriasis and 61 persons in the
control group aged 35-70 years. Assessment of fatigue was conducted using a fatigue subscale from the FACIT-F
questionnaire. Severity of skin lesions and arthritis was determined with PASI and DAS28, respectively, as well as
the number of painful and swollen joints, severity of pain and inflammatory markers.

Results: Severe fatigue occurred in 17%, 28%, and 1.6% of patients with psoriasis, PsA and the control group, re-
spectively. Severity of fatigue was significantly higher in patients with PsA as compared to patients with psoriasis
(p < 0.0001). In patients with psoriasis and PsA, it decreased along with the duration of psoriasis (r = 0.291, p < 0.05
vs. r=0.382, p < 0.05, respectively). No significant correlation was found between the duration of PsA and fatigue.
After using the linear regression model, severity of fatigue in psoriasis was correlated with the age of patients and
the duration of psoriasis, while in PsA, with the duration of psoriasis, PASI, DAS28, CRP and the number of painful
joints.

Conclusions: The results of this study may indicate the need for routine fatigue examination among people with

psoriasis and psoriatic arthritis.
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Introduction

Fatigue, which is expressed as weakness and lack of
motivation, is often a concurrent symptom in chronic
inflammatory diseases of joints and skin, systemic con-
nective tissue diseases and other autoimmune diseases
[1]. Due to its subjective nature, it is difficult to evaluate,
often not understood by patients and their families and
overlooked by doctors [2]. The prevalence and severity
of fatigue in psoriasis and psoriatic arthritis can be as-
sociated with the activity of an inflammatory condition,
chronic pain, reduced physical fitness, sleep disturbanc-
es, reduced quality of life due to the disease, emotional
disorders such as anxiety, depressive reactions and side
effects of applied therapy [3]. However, the mechanisms
on which the presence of fatigue in psoriasis and pso-

riatic arthritis depends have not been well understood.
Also, no methods of objective measurement have been
developed to determine the severity of fatigue, and
all available measuring instruments are based on self-
assessment. Due to the simplicity, the most commonly
used evaluation scale of fatigue is 100-mm horizontal
visual analogue scale (VAS) [4]. Others have also been
used, such as the Medical Outcomes Study Short Form
36-item scale (SF-36) [5], the Multidimensional Assess-
ment of Fatigue (MAF) [6], the Functional Assessment
of Chronic lliness Therapy — Fatigue (FACIT-F) [7] and the
Fatigue Severity Scale (FSS) [8]. All were designed for
evaluation of fatigue in chronic diseases. The FACIT-F
questionnaire was additionally validated to estimate the
fatigue associated with psoriatic arthritis [9]. While using
the FACIT-F questionnaire it is necessary to remember
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that higher values obtained during the test correspond
to lower feelings of fatigue.

Aim

The aim of this work was to compare the incidence of
fatigue in patients with psoriasis and psoriatic arthritis,
and to assess the influence of selected factors on the
severity of fatigue.

Material and methods

All consecutive patients with psoriasis and with pso-
riatic arthritis that attended the Rheumatology and Der-
matology Clinic and the Department of Rheumatology of
the Municipal Hospital in Olsztyn and the Department
of Dermatology, Sexually Transmitted Diseases and Clini-
cal Immunology of the University of Warmia and Mazury
in Olsztyn, Poland, during a 3-month period (May—july
2017) were enrolled in this study. The study included
60 patients (32 men and 28 women) with psoriatic arthri-
tis and 58 patients (30 men and 28 women) with psoriasis
without arthritis. The control group consisted of 61 people
(30 men and 31 women) without psoriasis or psoriatic ar-
thritis. The diagnosis of psoriatic arthritis was established
on the basis of CASPAR criteria [10]. The age of the exam-
ined subjects varied from 35 to 70 years of age.

Patients with hyperthyroidism and hypothyroidism,
as well as with heart, liver or renal insufficiency and ma-
lignancies were excluded from the examination. Steroid-
treated patients in the last year were also excluded from
the study.

In every patient, the following anthropometric pa-
rameters were evaluated: body mass index (BMI), waist
circumference, and blood pressure. In the dermatological
examination, the degree of psoriasis severity was deter-
mined using Psoriasis Area Severity Index (PASI) [11]. The
activity of joint disease was assessed using the disease
activity score of 28 joints (DAS 28) [12] and the number
of painful and swollen joints. The VAS scale was used to
assess the severity of pain.

The evaluation of fatigue was conducted using the
fatigue subscale from the validated Polish version of the
FACIT-F questionnaire [13]. In order to use the validated
Polish version of the FACIT-F questionnaire in this study,
written consent from the FACIT organization was ob-
tained (issued on 30/01/2017). A result of 24 points or
less was adopted in order to evaluate the significance
of fatigue.

Inflammatory markers were measured with two stan-
dard laboratory parameters: erythrocyte sedimentation
rate assessed using BD Vacutainer Sedi-15 equipment
(BD, Franklin Lakes, NJ, USA) and concentration of C-re-
active protein measured with a standard immunoturbidi-
metric method using a COBAS 6000 INTEGRA apparatus
(Roche Diagnostics, Mannheim, Germany).
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All patients gave written consent to participation
in the examination. The study was conducted in accor-
dance with the recommendations of the Declaration of
Helsinki and was approved by the Bioethics Committee
of the Warmia and Mazury Chamber of Physicians (OIL
625/16/Bioet; 21.12.2016). A written informed consent
was obtained from all patients when they were enrolled.

Statistical analysis

StatSoft program, Inc. Statistica, version 12.5 (Stat-
Soft, Tulsa, OK, USA) was used for calculations. Obtained
results were presented as an arithmetic mean and
standard deviation. The Mann-Whitney U-test and the
Kruskal-Wallis test were used for comparative analysis
between the groups. The presence of the relationship be-
tween quantitative features was tested using Pearson’s
correlation coefficient for parameters consistent with
normal distribution and Spearman’s correlation coeffi-
cient in the case of non-compliance with normal distri-
bution. To evaluate the relationship between the stud-
ied data, linear regression modelling was used. Variable
models were selected stepwise using backward elimina-
tion. The statistical level of significance was p < 0.05.

Results

The study included a total of 179 persons aged 35-70
years, including 60 patients with psoriatic arthritis, 58 pa-
tients with psoriasis without arthritis and 61 persons with-
out any inflammatory skin or joint disease. The examined
groups did not differ significantly in terms of age or educa-
tion. Patients with psoriasis without arthritis had a greater
severity of skin lesions compared to patients with psoriatic
arthritis, but significantly higher values of inflammatory
markers were reported in patients with arthritis. The du-
ration of psoriasis in both examined groups did not differ
significantly (Table 1). There was a slight unexpected reduc-
tion in the severity of fatigue measured in patients with
psoriasis and psoriatic arthritis using the FACIT-F fatigue
subscale questionnaire, along with the duration of psoria-
sis (r=0.291, p < 0.05 vs. r = 0.382, p < 0.05, respectively).
Among patients with psoriatic arthritis no significant corre-
lation was found between the duration of psoriatic arthritis
and fatigue. The severity of skin lesions in patients with-
out arthritis did not affect the feeling of fatigue, however
such a relation was observed in the group with psoriatic
arthritis (r = -0.58, p < 0.05). Among all patients, fatigue
increased along with pain caused by skin lesions or arthritis
(r=-0.381, p < 0.05 vs. r =-0.273, p < 0.05, respectively).
In the group with arthritis, the severity of fatigue correlated
with the number of painful joints (r =—-0.289, p < 0.05) as
well as with CRP concentration (r =-0.26, p < 0.05) and in-
creased ESR (r =—0.53, p < 0.05), but not with the number of
swollen joints, neither with the occurrence of dactylitis nor
the enthesitis type. There was no relationship between the
results of the FACIT-F fatigue subscale and the education of
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Table 1. Age and clinical characteristics of the patients studied

Parameter Ps (n = 58) PsA (n = 60) Control (n = 61) P-value
Age [years] 50.7 £10.6 49.7 £8.8 48.4 £10.7 NS
Sex (M/F) 32/28 30/28 30/31 NS
Ps duration [years] 17.5 +11.3 16.3 7.6 - NS
PsA duration [years] - 7.6+7.4 - -
DAS 28 - 3.6 £0.4 - -
PASI 11.3 £6.9 9.7 £8.0 - 0.031
HAQ 0.76 0.5 0.85 +0.3 - NS
VAS 24.0 £17.6 333 +12.8 - NS
TIC - 29+13 - -
SJC - 1.3 0.6 - -
Waist circumference [cm] 88.1 £13.2 94.2 +15.4 87.1+15.7 NS
BMI [kg/m?] 27.2 #4.1 28.1+2.7 26.7 £3.6 NS
FACIT-F 38.7 +8.9! 28.7 8.5 42.0£7.7 < 0.001
Mtx dose [mg/week] 13.5 +3.3 17.7 +4.3 0.039
Mtx duration of treatment [years] 9.4 +4.1 5.143.2 0.022
ESR 13.5 +6.8 25.7 £10.2 - 0.017
CRP [mg/dl] 24425 9.4 4.1 - < 0.001
TSH [mU/1] 2.2+0.8 2.1+0.7 2.0 0.8 NS
RR systolic [mm Hg] 129.1£8.7 134.9 £13.8 129.6 £10.4 NS
RR diastolic [mm Hg] 87.5+7.9 93.2 £10.1 85.3+8.9 NS

Results are presented as mean values and standard deviations + SD. Ps — psoriasis, PSA — psoriatic arthritis, DAS — disease activity score, PASI — psoriasis area
severity index, ESR — erythrocyte sedimentation rate, HAQ — health assessment questionnaire, VAS — visual analogue scale, T/C — tender joint count, SJC — swol-
len joint count, BMI — body mass index, FACIT-F — Functional Assessment of Chronic lllness Therapy — Fatigue, Mtx — methotrexate, CRP — C-reactive protein,
TSH — thyroid-stimulating hormone, RR — blood pressure. 'p = 0.04 psoriasis vs. control.
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Figure 1. The evaluation of fatigue using FACIT-F question-
naire in patients with psoriatic arthritis, psoriasis and in
the control group
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examined persons. Among patients with psoriatic arthritis,
more severe fatigue was observed in women than in men
(p = 0.002), while in other groups there was no relation be-
tween gender and fatigue.

There was no influence of concurrently taken metho-
trexate on the value of the FACIT-F fatigue subscale in
a group of men and women with psoriasis; however, such
a relation was observed in women treated for psoriatic
arthritis (r = —0.318, p < 0.05). Definite increased results
of the FACIT-F questionnaire, meaning less fatigue, were
obtained in patients treated with anti-tumour necrosis
factor-a (anti-TNF-a) antibodies (p = 0.016).

More severe fatigue was observed among patients
when compared to the control group (Table 1, Figure 1).
Severe fatigue, determined in our study to be 24 points
or less in the FACIT-F fatigue subscale, was reported in
10 out of 58 patients with psoriasis (17%) and in 17 out
of 60 patients with psoriatic arthritis (28%). In the con-
trol group, severe fatigue was reported in only 1 out of
61 persons (1.6%).

After using a linear regression model, based on the
original model of all potential variables with a matched
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Table 2. The regression coefficients in modelling for fatigue in psoriasis

Age Ps duration HAQ Adjusted
Ps (n = 58) -0.0981 0.0210 [0.001] -0.5020 0.271
[< 0.001] [0.017]

*The p-value is shown in brackets. Ps — psoriasis, HAQ — health assessment questionnaire.

Table 3. The regression coefficients in modelling for fatigue in psoriatic arthritis

Ps duration PASI DAS 28 CRP TIC Adjusted R?
PsA 0.362 [< 0.001] -0.340 [« 0.001] -0.271[< 0.001] -0.184 —0.166 [0.006] 0.981
[0.002]

*The p-value is shown in brackets. PsA — psoriatic arthritis, Ps — psoriasis, PAS| — psoriasis area severity index, DAS — disease activity score, CRP — C-reactive

protein, TIC —tender joint count, SJC — swollen joint count.

stepwise backward elimination, factors were determined
that had the greatest impact on the total severity of fa-
tigue in examined patients. There was a significant cor-
relation between fatigue in people with psoriasis, and
the age of patients and the duration of skin disease. The
severity of fatigue corresponded with a reduced qual-
ity of life as assessed by the HAQ questionnaire (Ta-
ble 2). In the group with psoriatic arthritis, fatigue was
significantly correlated with the duration of psoriasis, the
severity of skin lesions assessed by PASI, the activity of
arthritis assessed by DAS 28, the CRP concentration, and
the number of painful joints (Table 3).

Discussion

Chronic fatigue associated with psoriasis and psori-
atic arthritis may constitute a serious, although under-
rated problem in clinical practice [14, 15]. So far, little
research has been carried out on fatigue in psoriasis. In
our study we have discovered severe fatigue in 17% of
patients with psoriasis, and it was correlated with their
age, the duration of psoriasis and a reduced quality of
life. In the study conducted by Verhoeven et al., severe
fatigue was reported in 25% of patients with psoriasis
[15]. In a recently published study conducted by Skoie
et al., the severity of fatigue in psoriasis was associated
with depression, pain and smoking addiction, but, con-
trary to expectations, it did not depend on the severity
of psoriasis; which was also noted in our study [14]. The
lack of correlation between the disease activity assessed
using PASI was also described by Tobin et al., but twice
as often severe fatigue was assessed in patients treated
systemically than in patients treated with phototherapy
[16]. Different results were presented by Verhoeven et al.,
who reported a strong correlation between assessed fa-
tigue and reduced quality of life associated with disease,
as well as with an assessment of the severity by patients
[15]. The incidence of fatigue in patients with psoriasis
can be associated with anxiety and other symptoms of
depression [16, 17], and according to some researchers,
it is more common in women than men [16]. In the group
of examined patients with psoriasis, we have not noted
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a correlation between gender and severity of fatigue. It
seems that skin changes in psoriasis, especially active
psoriasis, causes local pain and itching, which leads to
a secondary sleep disorder. This clearly must also affect
the severity of fatigue [18], however in our study we did
not observe a correlation between the severity of skin
lesions assessed with PASI and fatigue. In our study, the
use of methotrexate was not associated with severity
of fatigue in patients with psoriasis, but significantly
lower fatigue was observed among people treated with
anti-TNF-a antibodies. There is only little available data
in the literature concerning the correlation of psoriasis
therapy with decreased feelings of fatigue. Most of the
data concerning treatment effects of fatigue reduction in
psoriasis were obtained during clinical trials with biologi-
cal drugs, mainly with molecules such as anti-TNF-o.. Ac-
cording to patients, infliximab, adalimumab, etanercept
and ustekinumab significantly reduce fatigue, whereas
discontinuation was associated with severe symptoms
[18-28].

We have observed severe fatigue in 28% of patients
with psoriatic arthritis, similar to studies conducted by
Husted et al. and Tobin et al., where severe fatigue was
observed in about 30% of patients with psoriatic arthri-
tis [3, 16]. In our study, fatigue in psoriatic arthritis has
not been associated with duration of the joint disease,
and was much more severe than among patients with
psoriasis, which may indicate that fatigue may be one
of the potential forecasting factors to predict develop-
ment of psoriatic arthritis. In a recently published study
on nonspecific symptoms prior to incidence of arthritis
associated with psoriasis, the severity of fatigue in pa-
tients with psoriasis was associated with a higher risk of
psoriatic arthritis [29]. In our study, we have discovered
a significant correlation between pain intensity during
arthritis and fatigue, similar to a study by Husted et al.
[30]. Among our examined patients with psoriatic arthri-
tis, the fatigue estimated by the FACIT-F fatigue subscale
was significantly correlated with values of the severity of
PASI and DAS28, as well as with the number of painful,
but not swollen joints. Similar results were presented by
Gudu et al., who described a significant correlation be-
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tween the presence and severity of fatigue with psoriasis
severity and number of painful joints. In addition, differ-
ent than in our study, the authors reported a relation of
the severity of fatigue with lower levels of education and
the presence of enthesopathy [31]. In one of the studies,
a greater feeling of fatigue was reported by women with
psoriasis [16]. Among women with psoriatic arthritis ex-
amined by us, the fatigue was also significantly higher
(p = 0.024) than in the group of men, while among men
a greater activity of disease was observed, which was
assessed using DAS28 (p = 0.311), higher CRP concentra-
tions (p = 0.427) and a larger number of painful joints
(p = 0.042).

Itis also necessary to remember that fatigue can be
associated with side effects of traditional disease modi-
fying drugs, such as methotrexate and leflunomide [32].
Among women with psoriatic arthritis in our study, the
fatigue significantly increased during methotrexate ther-
apy (p = 0.037), we did not observe such a correlation
among women with psoriasis, which could be caused by
lower methotrexate doses applied in the treatment of
skin disease (p = 0.045).

In our study, both among patients with psoriasis and
psoriatic arthritis, the fatigue decreased unexpectedly
along with the duration of psoriasis, which may be a re-
sult of effectively conducted treatment or the adaptation
of patients to symptoms. However, among patients with
psoriatic arthritis, the duration did not affect the feeling
of fatigue. Taking into account the fact that among ex-
amined patients with psoriatic arthritis, the fatigue was
significantly higher than among people with psoriasis,
this may suggest that fatigue during psoriasis is not only
one of the symptoms, but can also be a predictive factor
for the development of psoriatic arthritis.

The problem of fatigue for patients seems to be very
important, which additionally results from the study con-
ducted by Gudu et al., in which patients with psoriatic
arthritis, irrespective of the place of residence and cul-
tural factors, have reported fatigue as the most common
symptom, after pain, even more annoying than the sever-
ity of psoriatic skin lesions [31].

Conclusions

The treatment of psoriasis and psoriatic arthritis
aims to reduce the inflammatory process, pain relief and
to prevent organ damage. However, this traditional thera-
peutic approach does not cover the treatment of fatigue.
Although the quality of life in patients with psoriasis and
psoriatic arthritis has already been the subject of many
studies, little attention has been paid to the presence
and severity of fatigue, which in many cases is a part of
the clinical image in psoriasis and psoriatic arthritis. Yet,
fatigue which is an expression of weakness and lack of
motivation may lead to loss of employment, social iso-
lation and reduced quality of life as a condition of this
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disease. A few methods of fatigue self-assessment by
patients based on a visual analogue scale or detailed
questionnaires have been used in psoriasis and psoriatic
arthritis, but more often they have been used in scientific
research than during daily clinical practice. In our study,
severe fatigue significantly affecting the lives of patients
was observed in 17% of persons with psoriasis and in
28% of persons with psoriatic arthritis, which justifies
routine fatigue examination among people with psoriasis
and psoriatic arthritis. However, factors and mechanisms
which link severity of fatigue in psoriasis with the devel-
opment of psoriatic arthritis require further multidirec-
tional research.
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