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ABSTRACT

Introduction: Spondyloarthritis (SpA) is a rheumatic disease with either
predominantly axial inflammatory symptoms of the spine and sacroiliac joints or
predominantly peripheral arthritis. Extra-articular manifestations are associated
with SpA. The most common manifestations are anterior uveitis, psoriasis and
inflammatory bowel disease (IBD). Also cardiovascular disease (CVD) is
frequently seen in patients with SpA, which is partly explained by systemic
inflammatory activity, but the usual cardiovascular risk factors contribute as
well. Peripheral arthritis occurs in approximately 30% of the patients, and shows
an asymmetrical, oligoarticular pattern. Other common joint complaints are due
to enthesitis, which manifest as extra-articular bony tenderness in areas such as
the Achilles tendon, iliac crests and plantar fascia. Although less common, organ
involvement in SpA can also be located in the heart, lungs, skin and kidneys.
Overall it is important to realize that extra-articular manifestations frequently
occur in patients with SpA and should be taken into account in the choice of
treatment.

Method and analysis:

We anticipate that we will be able to enroll 100 adult individuals (= 18 years of
age) diagnosed with SpA. Among these individuals we want to explore the
prevalence of concomitant extra articular manifestations. Data (duration of
illness, diagnostic category, disease activity, extra-articular manifestations,
blood, urine, and faeces samples, patient reported outcomes and comorbidity)
will be collected from each participant. For all the clinical characteristics we will
explore whether any of these have an impact on the reported disease activity
according to the international standards - the Bath Ankylosing Spondylitis
Disease Activity Index

Ethics and dissemination:

For the practitioner it is important to know whether certain co-morbidities have
an impact on the disease activity, and subsequently to explore whether any of
these could have prognostic value in a longitudinal study setting. The study will
be approved by the ethics committee for the Region of Southern Denmark and
the Data protection at Region of Southern Denmark. Dissemination will occur

through presentations and publication in international peer-reviewed journals.
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INTRODUCTION
Spondyloarthopathies (SpA) is a heterogenous group of chronic rheumatic

diseases with overlapping symptoms including psoriatic arthritis (PsA),
ankylosing spondylitis (AS) arthritis associated with inflammatory bowel disease
(enteropathic arthritis), reactive arthritis and undifferentiated SpA (1). SpA can
be dominated by peripheral joint involvement, classified as peripheral SpA, or by
inflammatory back pain, classified as axial SpA (ax-SpA). Furthermore ax-SpA is
subdivided into two groups: Nonradiographic and radiographic. The Assessment
of Spondyloarthritis International Society (ASAS) has made a set of criteria for
recognizing patients with early ax-SpA to optimize treatment and to reduce the
risk of irreversible joint damage. These criteria are summarized in Figure 1(2).
[t is estimated that peripheral arthritis occurs in around one third of the patients
diagnosed with SpA, especially the large joints on the lower limbs are involved,
often in an asymmetrical oligoarticular pattern (3). Furthermore enthesitis is a
common manifestation in SpA. Next to the spinal and articular symptoms, many
patients with SpA also have extra-articular manifestations which contribute to
reduced quality of life (4). Recently, nephrolithiasis was identified as a common
(up to 10%) and unrecognized extra-articular manifestation in AS (5).

The etiology of SpA is complex and not fully understood. It is known that SpA is
associated with multiple genes, such as HLA-B27 (6). However, the pathogenesis
of SpA remains largely unknown. The complexity of the disorder indicates a
multifactorial etiology involving multiple biological processes or pathways (7).
Initially, SpA was considered a disease primarily of the male gender, but the
profile has changed over time, and SpA has been regognized among females as
well (8-10). Although specific cardiac manifestations as aortic valve disease or
conduction disturbances is associated with SpA (especially AS), accelerated
atherosclerosis also renders these patients more at risk cardiovascular disease.
The cardiovascular risk factors and the systemic inflammation contribute to
cardiovasular events (11, 12). Fecal calprotectin is a protein in neutrophil
granulocytes and macrophages and is first found and described in 1980 (13)

More and more studies focus on fecal calprotectin in IBD and confirm its value in
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diagnosis, disease activity evaluation, effect evaluation, and relapse monitor (14)
A prospective cohort study demonstrates that the sensitivity and specificity of
CD are 100% and 97% (cutoff 30 mg/L) when compared to irritable bowel
syndrome (IBS) (15) A strong link between AS and IBD is suggested. Recent
studies found that 6.5% of patients with AS will develop IBD, and the prevalence
of AS in patients with IBD is up to 10 % (16) Furthermore, even without clinical
symptoms, up to 60 % of the patients with AS present gut inflammation at
colonoscopy (17). Awareness of extra-articular manifestations among clinicians
is important in view of their role in the diagnostic process, for treatment choices
and for health related quality of life. The treatment of SpA aims to control the
systemic inflammation and halt the progression of joint destruction and
disability, and early treatment is important. Medical treatment in SpA spans from
non steroidal anti inflammatory drug (NSAID), intraarticular corticosteroid
injection to systemic treatment with synthetic Disease Modifying Anti-rheumatic
drugs (DMARD) or biological treatment in terms of tumor necrosis factor

inhibitors (TNFi) (3, 18)

Rationale and hypothesis

In AS first line of therapy is NSAID, but in patients with simultaneous IBD these
should be administered with caution as some studies have suggested that they
exacerbate intestinal inflammation (19). Early induction of an anti-TNF therapy
among these patients is recommended(20). Furthermore enthesitis is a typical
feature in SpA and the treatment of these manifestations seem to be challenging
as well. Studies have showed that anti-TNF therapy is superior to conventional
DMARD in patients with longstanding enthesitis (21, 22). Uveitis is an acute
inflammation of the uvea and is a common and potential serious extra-articular
manifestation in patients with SpA. In most cases acute uveitis can be
successfully treated by the opthalmologists with local corticosteroids, but in
some cases it develops into a refractory uveitis, and treatment with TNFi is
recommended (as azathioprine and methotrexate do not have sufficient effect on

the disease activity of SpA) (23, 24).

We anticipate that extra-articulare manifestations among patients with SpA is
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underestimated and therefore undertreated, and contributes to a reduced
quality of life. Spondyloarthritic disorders are generally diagnosed more often in
men than in women (25). In reference to the most representative form of these
disorders, ankylosing spondylitis, three male cases are documented for every
female case (25). However, since the introduction of the new ASAS criteria for
axial spondyloarthropathies these differences are no longer so apparent (26).
SpA appears to be more frequent in men than in women, particularly in its axial
presentations (27). Nevertheless, little is known of the differential clinical
expression of SpA between males and females. The explanation for these
differences is not clear, and the participation of multifactorial parameters cannot
be discarded. A few studies have analysed gender as a prognostic factor of the
SpA (8-10) and there is a need to determine the particularities and severity of
SpA in the female gender. We hypothesise that the amount of self-reported
disease activity is more pronounced in woman than in men. (i.e. Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI (28)) and Bath Ankylosing
Spondylitis Functional Index (BASFI (29)). As it seems to be a link between IBD
and SpA, we also aimed to measure faecal calprotectin in patients with any

disease within the SpA spectrum.

Objectives

The overall objective of this cross-sectional study is to perform a
characterization of SpA patients, to identify clinical phenotypes of SpA and
ultimately elucidate factors predictive of disease outcome. This insight will be
important for rheumatologists in the perspective of making individualized

treatment strategies, prognostic stratification and patient counseling.

Aims
1. To analyze the distribution according to specific concomitant conditions
in the SpA group:
Ankylosing spondylitis was diagnosed when the patients fulfilled the
modified New York criteria (30), psoriatic arthritis was diagnosed when
patients fulfilled the CASPAR criteria (31), enteropathic arthritis was

diagnosed when patients exhibited inflammatory axial and/or peripheral
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joint involvement associated to a confirmed IBD (Crohn’s disease or
ulcerative colitis), SpA was diagnosed when patients fulfilled the ASAS
criteria (2), reactive arthritis was diagnosed when an asymmetric
inflammatory oligoarthritis and/or inflammatory low back pain

associated to confirmed genitourinary or gastrointestinal tract.

2. To characterize the extra-articular manifestations according to ASAS
criteria, however also including the recently described nephrolithiasis
among SpA patients:

Anterior uveitis, (past or present), inflammatory bowel disease (past or
present) enthesitis (past or present), psoriasis (past or present) dactylitis
(past or present) and furthermore to assess other features as: urethritis,
pyoderma gangrenosum, keratoderma blennorrhagica, erythema
nodosum (past or present), nephrolithiasis (past or present), and urine

components.

3. To estimate the male-to-female ratio among patients with SpA

4. To investigate faecal calcprotectin in patients with any disease in the SpA

spectrum
5. To analyze the influence of gender on self-reported disease activity:
Estimation of disease activity and functional status is evaluated using

BASDAI, BASFI and 36-Item Short-Form Health Survey (SF-36)

6. To analyze co-morbidity among SpA patients using Charlson Comorbidity
Index

A priori hypotheses are as follows:

A. The amount of self-reported disease activity is more pronounced in

woman than in men
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B. Females are more likely to have peripheral joint involvement rather
than axial compared to men

C. Extra articular manifestations are more frequent seen in males
compared with females

D. Faecal calcprotectin is higher in men than women
Urine electrolytes are altered and related to nephrolithiasis and

NSAID exposure

METHODS
Study design

The study will be designed as a cross-sectional cohort design with prospective
enrolment of patients with SpA over time. Information about the patients and
their exposures will be collected at a single center at one visit (figure 2)
according to the clinical standards in Denmark. Examinations will be carried out

on the same day. Participant inclusion is expected to begin during 2016.

Participants

Patients with any disease of the SpA spectrum seen in the Department of
Rheumatology, Odense University Hospital, Svendborg/Odense will be recruited.
To be considered for inclusion, participants must have the ability and willingness
to give written informed consent and to meet the requirements of this protocol.
Participants must be at least 18 years of age. Participants will be excluded from
the study if any of the following criteria are present: (1) no consent, (2) does not
understand Danish, (3) age < 18 years.

All subjects will be informed about the project's purpose and content both oral
and written - as per the Research Ethics Committee. Participants will receive
information by MD Rikke Asmussen Andreasen. Patients are made aware of the
possibility to bring one accompanying person. The interview will take place in an
undisturbed space at the rheumatology clinic. The subjects were informed that
they could at any time withdraw their commitment to participate in the project,
without this will affect the current or subsequent treatment or control. The
subjects give permission to the investigator to have direct access to source data /

documents (including DANBIO) for the monitoring, auditing and / or inspection



December 20, 2015

by the Research Ethics Committee or the Data Protection Agency. On the consent

form, the investigator signing that written and oral information is given as above.

Variables and outcome measures

Included patients will undergo an examination programme to collect variables
shown in table 1.

Informations on: (1) demographic data (age, sex, height, weight, educational
level), (2) clinical characteristics (symptom duration, duration since SpA
diagnosis, and type of the form of clinical involvement, HLA-B27, family history
and extra-articular manifestations (3) activity data and monitoring methods
(erythrocyte sedimentation rate (ESR), CRP, visual analogue scale (VAS) for pain
and acivity, morning stiffness, joint assessment, painful enthesis [BASDAI]), (4)
employment status and functional ability [BASFI]) and SF-36 (5) comorbidity

will be obtained by interview.

The BASFI is a 10-item scale on which respondents rate the degree of difficulty
they have in performing certain tasks, using visual analogue scales (VAS) from 0
(easy) to 100 (impossible). The mean of the 10 responses is the BASFI score. The
BASDAI is a 6-item scale to measure severity of fatigue, spinal and peripheral
joint pain, localized tenderness and morning stiffness, using the VAS scale as
well. The Medical Outcomes Study SF-36 is a generic health status questionnaire
that was developed as a tool to compare various aspects of health status across a
general and broad patient population (32-34). The SF-36 examines eight general
health domains: physical functioning, role limitations due to physical health
problems, bodily pain, general health perceptions, vitality, social functioning,
role limitations due to emotional problems and mental health. Furthermore, a
physical and mental component summary score can be calculated. We will use
the Danish version of SF-36 (35) which uses a 4-week recall period. For

Peripheral articular involvement 44 tender/swollen joint count will be assessed.

Table 1 Summary of measures to be collected
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Demographics

Sex (M/F)

Age (year)

Height (cm)

Weight (Kg)

BMI (Kg/m?)

X< XK | X

Disease Characteristics

Symptom duration (months)

Axial disease (yes/no)

MRI positive (yes/no)

Peripheral joint involvement (yes/no)

Medication

Prior NSAID (yes/no)

Current NSAID at assessment (yes/no)

Prior DMARD therapy (yes/no)

MTX dose (mg/week)

Other current DMARD therapy

No. of previous biologics used (if any)

Name of current biological agent

Dose of prednisolone orally at assessment (mg/week)

Intramuscular glucocorticoid injections in the previous 3 month (mg)

I I e I e I e I I e I e

Clinical examination

46 swollen joint count

46 tender joint count

BASMI

SpA features

Anterior uveitis, past or present (yes/no)

Inflammatory bowel disease, past og present (yes/no)

Psoriasis, past or present (yes/no)

Preceding infection (yes/no)

Total enthesitis count

Dactylitis count

X< XX | X
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Co-morbidities

Charlson Comorbidity Index

Urine sample

Basic metabolic screening

S-creatinin

S-ioniseret calcium

S-urat

Urine-pH (dip-stick)

Urine Calcium

Urine Chloride

Urine Potassium

Urine Sodium

Urine Creatinin

Urine albumin

Urine Oxalate

I IR I I I e I R I R e I R s I R e I R s I e R s A

Patient-reported outcomes

BASDAI

BASFI

SF-36

Blood samples

*HLA-B27 (positive/negative)

**CRP, ESR, vitamin D, immunoglobulin A, ALAT, alkaline phosphatise,
creatinine, estimated GFR, haemoglobin, erythrocyte volume fraction, MCHC,

MCV, leucocytes, differential count, thrombocytes, P-calprotectin

Stool sample

Faecal calprotectin (mg/L)

*will not be repeated if already taken

**will not be repeated if taken within the past 2 weeks

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; ALAT, alanine

transaminase; GFR, glomerular filtration rate; MCHC, mean corpuscular

10
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haemoglobin concentration; MCV, mean corpuscular volume; MTX;

methotrexate, DMARD; disease-modifying antirheumatic drugs

Clinical examination and blood samples
Blood samples as specified in table 1 will be collected by a trained laboratory

technician and treated according to set procedures.

Sample size considerations and statistical analyses

This study is designed as an exploratory study. It is anticipated that 100
participants are likely to be included during a period of 6 months. A sample size
of 100 individuals is considered sufficient to test the hypothesis: ‘is there a
difference between the reported BASDAI in SpA patients whether they are men
or women? For a two-sample pooled t test of a normal mean difference with a
two-sidedsignificance level of 0.05, assuming a common standard deviation of
1.5 BASDAI units, a total sample size of 100 assuming a balanced design (1:1
male-female ratio) has a sufficient power (91%) to detect a mean difference of 1
BASDAI units.

All descriptive statistics and test will be reported in accordance with the
recommendations of the “Enhancing the QUAlity and Transparency Of health
Research” (EQUATOR) network (36): the STROBE Statement (37). We consider p
values less than 0.05 (and 95% confidence intervals excluding the null) to be

statistically significant.

DISCUSSION, ETHICS AND DISSEMINATION

We will apply the ethics committee for the region of Southern Denmark.
Dissemination will occur through presentation and publication in international
peer-reviewed journals.

Knowledge about the presence of extra-articular manifestations in an individual
may be useful for rheumatologists to optimize the treatment.

This study is an attempt to evaluate the characteristics of the patients within the
SpA spectrum regarding extra-articular manifestations, disease onset (age of
onset, age of diagnosis, delay in diagnosis, and first symptom at presentation)

clinical activity evaluated by ESR, CRP, BASDAI and BASFI. It is our hope that the
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results of this study may add to the knowledge of the disease pattern among

patients diagnosed with SpA.

12



Sacroilitis on imaging* OR
Plus
> 1 SpA feature

*active inflammation on
MRI highly suggestive of
sacroilitis associated with
SpA, or definite radiographic
sacroilitis according to the
modified New York criteria

Figure 1 ASAS Classification Criteria for Axial Spondyloarthritis (SpA)

HLA-B27
Plus
> 2 other SpA features

SpA features:
Inflammatory back pain
Arthritis

Enthesitis

Uveitis

Dactylitis

Psoriasis

IBD*

Family history for SpA
HLA-B27

Elevated CRP

Good reponse to NSAID
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Screening

A 4

Assessment of inclusion criteria

v

Diagnosed SpA = 18 years old

A 4

Not eligible

Assessment of exclusion criteria*

Excluded

A 4

Visit

Figure 2 Overview of participant flow
*Exclusion criteria: (1) No consent, (2) Does not understand Danish, (3) Age < 18

years

14
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