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Abstract

80%.

caused by Pso.

Background: The severity of nail disease, the presence of arthralgia and fatigue are predictors of development of
psoriatic arthritis (PsA) in patients with psoriasis (Pso). In children, little is known about the musculoskeletal (MSK)
impairment in patients with Pso and its effect on health-related quality of life (HRQoL).

Objectives: To determine the frequencies of pain and MSK inflammation (i.e., arthritis, enthesitis, and sacroiliitis)
among children and adolescents with Pso and its relationship to HRQoL and fatigue.

Methods: Pediatric patients with Pso underwent a rheumatologic physical examination to evaluate synovitis,
enthesalgia, sacroiliac joint (SIJ) pain and tender points of fibromyalgia. The core set of domains recommended by
the GRAPPA - OMERACT to be measured in PsA studies was assessed. Ultrasound (US) was performed in clinical
cases of enthesitis, and magnetic resonance imaging (MRI) was performed in cases of SIJ pain.

Results: Forty-three participants (10 + 2.9 years old) were evaluated. Pain on palpation of the entheses was
observed in 10 (23.2%) patients and pain on SIJ palpation was observed in 3 (7%). No patient presented with
synovitis; one presented with enthesitis on US, but MRI did not confirm sacroiliitis in any case. Patients with MSK
pain had greater skin disease severity (PASI 54 vs. 2, p < 0.01), worse fatigue, and lower HRQoL scores on all
instruments used. The estimated risk of HRQoL impairment was eight times higher in the presence of MSK pain,
which was an independent predictive factor. With a NAPSI greater than 30, the probability of pain was greater than

Conclusion: MSK pain is frequent among children with Pso, related to the severity of skin and nail disease, and
negatively affects HRQoL. The typically used complementary exams might not detect the inflammatory process
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Background

Psoriasis (Pso) and psoriatic arthritis (PsA) negatively
affect the health-related quality of life (HRQoL) of chil-
dren and adults [1, 2]. The prevalence of PsA can reach
41% among adults with Pso [3] and is lower in children,
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around 3,3% [4]. Arthralgia and fatigue predict the de-
velopment of PsA in adults with Pso [5]; however, pro-
spective studies of rheumatic impairment in children
with Pso are scarce.

The inflammatory process extends beyond the skin
and joints and can compromise other systems. Chil-
dren with juvenile PsA (JPsA) are at increased risk of
inflammatory bowel disease, uveitis, diabetes, and de-
pression [6].
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JPsA represents 6 to 8% of cases of juvenile idiopathic
arthritis (JIA) and arthritis precedes Pso in up to half of
these cases [3]. It comprises two distinct populations of
patients: a group of younger children, mainly girls, with
small joint involvement and antinuclear antibodies and
an older group with an increase incidence of enthesitis
and axial disease, which resembles spondyloarthritis
(SpA) [7]. The most commonly used criteria for its
classification, published by the International League of
Associations for Rheumatology (ILAR) [8], are criticized
for being restrictive because they exclude cases with
manifestations of SpA. The recently published revision
of the criteria for JIA did not reach a consensus and
postponed the definition of JPsA [9]. Because JPsA is as-
sociated with a worse prognosis than other forms of JIA
[10], additional studies to better understand the charac-
teristics of childhood-onset Pso and JPsA and a correct
definition of its diagnosis is needed urgently. The
present study aimed to determine the frequencies of
pain and MSK inflammation (arthritis, enthesitis and
sacroiliitis) among children and adolescents with Pso
and its relationship with HRQoL and fatigue.

Methods

It was an observational, analytical, and cross-sectional
study with prospective data collection. Children and ad-
olescents aged 2 to 16years in follow-up for Pso at a
pediatric dermatology service were included. The exclu-
sion criteria were the presence of overlapping skin dis-
eases, traumatic or congenital MSK abnormalities, and
cognitive impairment. The protocol of the study was de-
veloped based on the ethical standards in force and ap-
proved by the research ethics committee at Clinics
Hospital from Federal University of Parand (IRB -
2.027.595). The parents and participants signed informed
consent and assent documents.

Clinical information was obtained during medical
interview. All patients underwent a rheumatologic phys-
ical examination that evaluated the presence of pain,
joint limitation and/or swelling, pain on the palpation of
the 18 tender points (TP) of fibromyalgia, pain on palpa-
tion of entheses (i.e., medial epicondyles, patella, tibia,
Achilles tendon, plantar fascia insertion in the calcaneus,
and fifth metatarsals), and pain on palpation of the
sacroiliac joints. Patients who presented with SIJ or per-
ipheral joint pain and limit on motion were reexamined
2 months later.

Following the recommendations of the Group for
Research and Assessment of Psoriasis and Psoriatic
Arthritis - Outcome Measures in Rheumatology
(GRAPPA-OMERACT) working group [11] concern-
ing the critical domains that should be included in
PsA studies, suitable instruments for pediatric
rheumatology validated in Brazil, were applied. The
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Physician MSK (PhysMSK) visual analog scale (VAS)
was used to assess MSK activity. The Psoriasis Area
and Severity Index (PASI) was used to measure skin
disease activity; a PASI above 5 is considered
moderate-to-severe disease. The Nail Psoriasis Sever-
ity Index (NAPSI) was used to determine nail involve-
ment, computed using a dermatoscope to improve
sensitivity [12]. Pain and Patients’ global assessment
of disease was assessed using a VAS. Physical func-
tion was evaluated using the Childhood Health As-
sessment Questionnaire (CHAQ). The effect of skin
disease on HRQoL was evaluated using the Children’s
Dermatology Life Quality Index (CDLQI). General
HRQoL was measured using the Pediatric Quality of
Life Inventory 4.0 (PedsQL 4.0) [1]. Fatigue was
assessed using the Pediatric Quality of Life Inventory-
Multidimensional Fatigue Scale (PedsQL-MES). The
erythrocyte sedimentation rate (ESR) and C-reactive
protein (CRP) levels measured systemic inflammation.

For patients with pain on palpation of entheses (n =9),
ultrasound (US) examinations were performed using an
Esaote Mylab 30 with a 15-MHz high frequency linear
transducer based on previously described pediatric pa-
rameters [13]. In the presence of pain on palpation of
the sacroiliac joints across two evaluations (n =3), the
patients underwent magnetic resonance imaging (MRI)
[14] that included oblique coronal STIR image and fat-
suppressed (fatsat) oblique coronal T1-weighted post-
contrast image. Two radiologists specialized in the MSK
system, blind to the clinical data, reviewed the exams.

The statistical analyses included the application of the
Mann-Whitney U test and Fisher’s exact test. A univari-
ate logistic regression estimated the likelihood of MSK
pain based on the NAPSI score, and a multivariate logis-
tic regression identified the factors associated with
poorer HRQoL, using sex, age, duration of disease, type
and severity of Pso by PASI and MSK pain as covari-
ables. For all tests, a significance level of 5% and a mini-
mum test power of 90% were applied (Statistica 10.0,
Statsoft®).

Results

The sample consisted of 43 children. The general char-
acteristics of the participants, Pso and MSK findings are
described in Table 1.

Despite the presence of pain on joint movement dur-
ing the physical examination of seven participants, none
exhibited joint swelling. Two participants (4%) presented
with pain with limited movement (unrelated to their
skin lesions), but these changes spontaneously remitted;
therefore, no arthritis was observed. In the 10 patients
with enthesalgia, the number of painful entheses was
2.8 +1.13 on average, all of which were located in the
lower limbs: patella (eight patients), tibia (four patients),
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Table 1 General features of the 43 participants, psoriasis, and

the findings of the rheumatologic examination

Features n (%)
Female sex 27 (62.8%)
Age (years) - mean (S.D.) 10 (2.9)

Clinical forms of psoriasis
Plaque
Guttate
Lesions in exposed areas
Family history of psoriasis®
Family history of psoriatic arthritis®
Complaint of joint pain
Complaint of low back pain
PASI® - median (min-max)
NAPSI® - median (min-max)
Pain on palpation of entheses
> 11 tender points

Joint pain on examination

Pain on palpation of the sacroiliac joints

31 (72.1%)
21 (48.8%)
7 (16.3%)
15 (34.9%)
4 (11,1%)
15 (34.9%)
5 (11.6%)
3.6 (0-30.2)
11 (3-36)
10 (23.1%)
9 (20.9%)
7 (16.3%)
3 (7%)

PASI Psoriasis Area and Severity Index, PNAPSI Nail Psoriasis Severity Index

“In first-degree relatives
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and Achilles tendon (four patients). No participant was
diagnosed with fibromyalgia because they did not meet
the criteria of diffuse pain and somatic symptoms.

Three patients with pain in the sacroiliac joints under-
went MRI, which showed no signs of sacroiliitis. A US
sign of enthesitis in the calcaneus was found in one pa-
tient characterized by the presence of two Doppler spots,
a moderate signal. This was the only case that was diag-
nosed with JPsA, due to the presence of Pso, nail involve-
ment and documented enthesitis. The patient had
complaints of recurrent MSK pain in heel and tibial re-
gion. One other patient with JPsA (Pso, arthritis and dac-
tylitis) was identified but excluded from the analyses
because he had Down Syndrome, a condition whose clas-
sification of arthritis is still debated, and he had cognitive
deficits that limited his response to the questionnaires.

Patients were grouped based on the presence of MSK
pain (findings on physical examination: joint pain, pain on
entheses, pain on sacroiliac joints, and/or more than 11
TP), and the frequency of MSK pain was 37.2% (1 = 16).
This group showed significantly higher skin and nail disease
activity scores; higher pain VAS; worse physical function;
worse HRQoL as measured by the global well-being VAS,
CDLQ)], and PedsQL 4.0; and greater fatigue (Table 2). The
inflammation tests ESR and CRP showed no differences.
When dividing the sample in patients with mild versus

Table 2 Psoriasis scores, physician’s score, patient-reported outcomes among participants with or without musculoskeletal pain

Scores Groups P

No pain (n =27) MSK?® Pain (n = 16) value™

median (min-max) median (Min-max)
PASI® 2 (0-30.2) 54 (0.8-16.5) < 001
NAPSI© 9 (3-36) 18 (8-36) < 0.001
PhysMSK VAS® 0 (0-0) 1.5 (0-5) < 0.001
Patient Global VAS 0.5 (0-5.1) 3 (0-9) 0.04
Pain VAS 0 (0-5) 2 (0-9) < 001
CHAQ® 0 (0-0.5) 0.1 (0-14) < 0.001
coLaf 1(0-13) 6 (1-21) < 0001
PedsQL? 4.0 - Total Score 85.1 (63.6-100.0) 69.7 (10.6-94.2) < 0.001
PedsQL 4.0 - Physical Health 93.7 (59.4-100) 71.8 (12.5-96.9) < 0.001
PedsQL 4.0 - Emotional Functioning 77.5 (30-100) 50 (5-90) < 001
PedsQL 4.0 - Social Functioning 92.5 (70-100) 85 (20-100) 0.04
PedsQL 4.0 - School Functioning 80 (50-100) 65 (5-90) < 001
PedsQL 4.0 - Psychosocial Health 81.7 (0-100.0) 64.2 (0-93.3) < 001
PedsQL-MFS" - Total Fatigue 86.8 (51.4-100) 604 (6.9-8.7) < 0.001
PedsQL-MFS — General Fatigue 91.6 (58.3-100) 64.6 (12.5-100) < 001
PedsQL-MFS - Sleep/Rest Fatigue 87.5 (50-100) 64.6 (4.2-83.3) < 0.001
PedsQL-MFS — Cognitive Fatigue 81.2 (8.3-100) 50.0 (4.2-91.6) 0.04

2MSK musculoskeletal, PPASI Psoriasis Area and Severity Index, NAPSI Nail Psoriasis Severity Index, 9PhysMSK VAS Physician musculoskeletal Visual Analog Scale,
®CHAQ Childhood Health Assessment Questionnaire, ‘\CDLQI Children Dermatology Life Quality Index, 9PedsQL Pediatric Quality of Life Inventory, "PedsQL-MFS
Pediatric Quality of Life Inventory- Multidimensional Fatigue Scale

*Mann-Whitney U test
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moderate to severe Pso (PASI> 5), the group with mild Pso
presented significantly less patients with entesalgia (13,8%
vs 42,9%; P 0,05), with joint pain (3,4% vs 42,9%; P 0,001),
and less TP (Median 0 [0-16] vs 7 [0—15], P 0,02).

According to the multivariate logistic regression
model, pain was an independent predictive factor of
poorer HRQoL. The risk of impaired HRQoL was eight
times higher in the presence of MSK pain (OR = 8.64,
95% Cls = 1.76-42.42; P < 0.001). Other variables such as
sex, age, duration of disease, type and even the severity
of Pso did not increase the risk of HRQoL impairment
(P >0.08).

A higher probability of MSK pain was observed based
on the NAPSI score in the univariate logistic regression.
With a NAPSI score of 15, the estimated probability of
MSK pain was approximately 40%, rising to more than
80% with a NAPSI score greater than 30 (P < 0.01).

Discussion

In the present study, a low frequency of JPsA but a high
frequency of MSK pain was observed among children
and adolescents with Pso. MSK pain was associated with
greater Pso severity, nail disease, and fatigue and nega-
tively affected HRQoL.

Approximately 35% of the participants complained of
recurring joint pain, a higher frequency than the 7%
found among healthy children [15]. The number of TP
(21% with more than 11) was higher than that observed
among healthy children [16]. Although the practice of
quantifying TP for the diagnosis of FM is being aban-
doned, it was useful to show that pediatric patients with
severe Pso have reduced pain thresholds. Despite the
presence of recurrent MSK pain and the association with
fatigue, patients did not have the characteristics of wide-
spread pain and somatic symptoms at a level high
enough to warrant the diagnosis of FM, as recom-
mended by the 2016 revision of the ACR criteria, which
is valid for individual patient diagnosis [17, 18].

The issue of pain in patients with PsA is somewhat
complex. It is known that 9,6-27.2% of adults with PsA
have FM associated [19]. However, even without this
comorbidity, adults with PsA and children with SpA-
related JIA suffer from a high level of pain, whose pres-
ence often does not correlate with inflammation or
radiographic measures of disease [20, 21]. The interleu-
kin 17 (IL-17), important in PsA immunopathology, is
elevated in plasma of patients with FM [22], and studies
in mice show that IL-17 plays a role in pain hypersensi-
tivity following neuropathic injury [23]. IL-17 blockade
causes rapid and sustained pain relief in PsA [24]. Add-
itional research investigating whether this is due to
reduced inflammation or whether it is a direct effect of
IL-17 on neuropathic pain is warranted. If children with
Pso and MSK pain will progress to PsA, to FM or if the
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pain will disappear is something that will be verified with
longitudinal follow-up of these cases. There is no data in
the literature on the subject.

Enthesitis was defined by ILAR as the presence of ten-
derness at the insertion of a tendon, ligament, joint cap-
sule, or fascia to bone [8]. This condition was observed
in 23% of the participants in this study, a frequency
higher than that in healthy children, at sites which are
specific for patients with juvenile SpA [25]. Nevertheless,
the detection of enthesitis via US was low, probably be-
cause it was not possible to perform the exam immedi-
ately after the initial clinical evaluation. However,
physical examination and US conclusions can differ,
both in adults and children. Weiss et al. evaluated the
characteristics of enthesitis on US and the accuracy of
physical examinations for its detection among 30 chil-
dren with enthesitis-related arthritis (ERA); these au-
thors observed that pain on palpation of entheses had a
low positive and negative predictive value for enthesitis
as confirmed by US [13].

Although participants in this study presented with
complaints of low back pain and pain on palpation of
the SIJ, they did not present sacroiliitis on MRI, the gold
standard exam for detecting inflammatory sacroiliitis.
Weiss et al. evaluated the presence of sacroiliitis among
40 children with early SpA (ERA and JPsA) using MRI
as the standard reference [14]. They found that eight pa-
tients had active sacroiliitis; of these, only three (38%)
reported histories of low back pain or pain on palpation
of the joint. The authors concluded that neither the def-
inition of sacroiliitis used by the ILAR (pain on palpation
of the SIJ) nor the definition of the Assessment of Spon-
dyloArthritis International Society (ASAS) for the pres-
ence of axial involvement in patients with SpA (which
requires the presence of back pain) show adequate per-
formance for application to juvenile SpA. The absence
of MRI findings in the present study, reinforce this con-
cept and suggests that pain on entheses and SIJ during
physical examination is insufficient to define inflamma-
tion in these sites among pediatric patients with Pso. It
is also possible that these patients present inflammation
not detectable by the laboratorial and imaging methods
used.

For the definition of the diagnosis of JPsA, comple-
mentary exams were considered to ensure greater speci-
ficity. It was also followed the concept of PsA in adults,
which considers the disease as a spectrum of SpA, with
potential axial and enthesitic involvement, since it has
already been demonstrated that children and adolescents
can have this type of disease presentation [26]. Zisman
et al. showed that the use of the Classification criteria
for Psoriatic Arthritis (CASPAR) increases the detection
of pediatric patients with JPsA who are not being identi-
fied by the ILAR criteria [27]. The validation of CASPAR
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criteria in pediatric rheumatology could be a resource to
favor the unification of the PsA classification across age
spectrum, would better reflect the pathogenesis of the
disease and facilitate its study, and could improve the
continuity of care in the transition from childhood to
adulthood [28]. Low frequency of JPsA was found in the
present study, as expected, since the prevalence of PsA
in patients with Pso is lower in children than in adults
[4] and the sample size was small.

HRQoL impairment was significantly higher among par-
ticipants with MSK impairment. The fact that the severity
of Pso did not contribute (in the logistic regression model)
to a worse HRQoL, only the MSK impairment, highlights
the need for a new look at how psoriatic disease affects
the life of the pediatric patient. Studies of adults have
shown that PsA causes worse HRQoL scores than Pso
alone [29]. Children with SpA-related JIA diseases (ERA
and JPsA) experience more pain as well as poorer HRQoL
than children with other forms of JIA [21]. The core mea-
sures recommended by the GRAPPA-OMERACT for PsA
studies proved useful for assessing children and adoles-
cents with Pso in a broad and multidimensional manner.

Fatigue was also significantly higher among patients
with Pso and MSK pain and a higher NAPSI score pre-
dicted greater likelihood of MSK pain. These findings
are unprecedented in children with Pso and reinforces
the hypothesis that the inflammatory process of psoriatic
disease acts systemically even before the development of
PsA. Given that nail disease predicts joint disease and
can occur years before the establishment of PsA [30],
children and adolescents with Pso and nail involvement
should be monitored for the development of JPsA, espe-
cially in cases with recurrent MSK pain.

The limitations of this study include its small sample
size, that limits the extrapolation of the results, and the
absence of a healthy control group, which was mini-
mized by comparing patients with minimal cutaneous
disease activity to those with moderate to severe disease.
The cross-sectional design of this study prevents the ob-
servation of case progression, a longitudinal design
would be useful for defining predictive factors of JPsA
development.

Conclusions

Our results have shown that MSK pain is frequent
among children and adolescents with Pso, is related to
the severity of skin and nail disease, and to fatigue. MSK
impairment was responsible for a poorer HRQoL. Re-
search to improve the accuracy of instruments to meas-
ure inflammation needs to evolve to fill the gaps
between patients’ pain complaints and what is found in
laboratory and imaging tests. Multidisciplinary Pso care
is relevant and monitoring of these patients for the de-
velopment of JPsA is needed.
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