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Abstract

Background

Axial spondyloarthritis (axSpA) is an inflammatory condition that predominantly affects
the axial skeleton, manifesting as chronic back pain (CBP). Referral strategies have focused
on expediting suspected axSpA from primary care, but a diagnostic delay remains.
Inflammatory bowel disease (IBD) is commonly associated with axSpA. Strategies to
identify axSpA in patients with IBD would improve case finding, reduce diagnostic delay,

and improve prevalence data for healthcare planning.
Aims

To estimate the frequency of undiagnosed rheumatologist-verified axSpA (RVD-axSpA)
diagnosis in IBD patients in the secondary care setting and to demonstrate strategies for

their identification in contemporary medical practice.
Methods and Results

In the clinical study, 470 consecutive patients attending gastroenterology clinics were
approached. Ninety-one had self-reported CBP >3 months, onset age <45 years, of whom
82 were eligible (gastroenterologist-verified diagnosis, 18-80 years old, biologic therapy
naive, no previous diagnosis of axSpA) for assessment. The prevalence of undiagnosed
RVD-axSpA is 5% (95% CI 1.3, 12.0). In the imaging study, all abdominopelvic computed
tomography (CT) scans for IBD were identified retrospectively from 8 years of imaging
archive and limited to 301 (highest diagnostic yield for axSpA: verified IBD diagnosis, 18-
55 years old at time of scan). Imaging-compatible changes for axSpA were identified in 60
patients. Of these, 32 responded to participate, and 27 were enrolled. Eight had pre-
existing axSpA and 5 denied CBP. The remaining 14 patients underwent assessment, three
(21.4%, 95% CI 4.7-50.8) of whom had undiagnosed RVD-axSpA. Therefore, at least 5%
(3/60) of patients with IBD who had undergone imaging for non-musculoskeletal

indications have undiagnosed RVD-axSpA.
Discussion

This project demonstrated a clinical and imaging strategy which together revealed a
significant hidden disease burden of undiagnosed RVD-axSpA among IBD patients and
outlines a practical modern pilot framework for referral strategies from gastroenterology

and radiology, for IBD patients attending secondary care services.
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Chapter 1. Introduction

This chapter will explain the terms and background concepts on
which this project was built. Firstly, there will be an introduction
on axial spondyloarthritis (axSpA), followed by a discussion
around the evolution of the concept of axSpA including the
importance of early diagnosis and treatment. This precedes a
section on a review of imaging in axSpA. Secondly, inflammatory
bowel disease (IBD) will be introduced, followed by an examination
of the axSpA disease spectrum in patients with IBD whilst also
exploring the total and undiagnosed prevalence of axSpA in IBD
patients. Next, I will highlight the continued delay in diagnosis in
axSpA and outline current referral strategies. Finally, to conclude,
there will be a summary of the essential points, also addressing the

rationale behind the project.
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1.1 Axial spondyloarthritis and inflammatory bowel
disease

1.1.1 Axial spondyloarthritis

AxSpA is a chronic inflammatory arthritis predominantly
involving the spine and sacroiliac joints, with or without extra-
spinal musculoskeletal manifestations (peripheral arthritis,
enthesitis, dactylitis) and extra-musculoskeletal manifestations
(acute anterior uveitis [AAU], skin psoriasis [PsO] and IBD) [9].
AXSpA has a disease spectrum. This includes non-radiographic
axSpA (nr-axSpA) - individuals with axSpA features but without
established radiographic changes, and radiographic axSpA (r-
axSpA, commonly known as ankylosing spondylitis [AS]) -

individuals with axSpA features and radiographic sacroiliitis [10].

AXSpA is diagnosed clinically based on suspicious clinical features
supported by laboratory tests (Human Leucocyte Antigen B27
[HLA-B27], raised C-reactive protein [CRP]) and imaging
(Magnetic Resonance Imaging [MRI] and/or radiography [X-ray]).
MRI enables the identification of typical radiological features of
axSpA via the identification of bone marrow changes in a pattern
or distribution that is compatible with axSpA in the sacroiliac joints
and/or spine, possibly prior to the development of structural

changes on X-ray [11-15].

Classification criteria for axSpA (see Figure 1), based on a
combination of clinical or imaging features in patients with chronic
back pain whose symptoms started before 45 years of age, have

been developed by the Assessment of SpondyloArthritis
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international Society (ASAS) [16,17]. These are useful for research
purposes but are not diagnostic criteria. These classification criteria
have often been misapplied as diagnostic criteria leading to

difficulties in interpreting the results of some studies [18].

ASAS classification criteria for axial SpA
(in patients with back pain = 3 months and age at onset < 45 years)

Sacroiliitis on imaging® HLA-B27
plus or plus
=1 SpA feature** =2 other SpA features**
** SpA features: * Sacroiliitis on imaging:

* Inflammatory back pain - Active (acute) inflammation on
« Arthritis MRI highly suggestive of
* Enthesitis (heel) sacroiliitis associated with SpA
* Uveitis or
* Dactylitis - Definite radiographic sacroiliitis
* Psoriasis according to mod. New York
* Crohn's disease/ulcerative colitis criteria

* Good response to NSAIDs
* Family history for SpA

* HLA-B27

* Elevated CRP

Sensitivity 82.9%, specificity 84.4%; n = 649 patients with chronic back pain and age at onset < 45 years.
Imaging arm (sacroiliitis) alone has a sensitivity of 66.2% and a specificity of 97.3%.
** Note: Elevated CRP is considered a SpA feature in the context of chronic back pain

Figqure 1: Classification criteria for axSpA by ASAS.

Figure taken from Rudwaleit M, et al. Ann Rheum Dis 2009;68:777-783. Final set of
classification criteria for axSpA selected by ASAS. The criteria encompass both patients
with and without definite radiographic sacroiliitis. According to the criteria, a patient
with chronic back pain (>3 months) and age at onset less than 45 years can be classified
in the presence of sacroiliitis (either definite radiographic sacroiliitis or active
inflammation of sacroiliac joints on MRI, which is highly suggestive of sacroiliitis
associated with SpA) plus at least one typical SpA feature, or in the presence of HLA-
B27 plus at least two other SpA features. ASAS: Assessment of SpondyloArthritis
international Society; axSpA: axial spondyloarthritis; CRP: C-reactive protein; HLA-
B27: human leukocyte antigen B27; NSAID: non-steroidal anti-inflammatory drug;
MRI: magnetic resonance imaging; SpA: spondyloarthritis.
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1.1.2 Evolution of the concept of axSpA

In the past, clinicians observed a group of chronic inflammatory
arthritides that was distinguishable from rheumatoid arthritis. The
group consists of AS, enteropathic arthritis or inflammatory bowel
disease related arthritis, psoriatic arthritis or skin psoriasis-related
arthritis (PsA), reactive arthritis (ReA) or post-infection-related
arthritis and undifferentiated peripheral spondyloarthritis. These
conditions appeared to have overlapping clinical and radiological
features and were given the term “variants of rheumatoid arthritis”.
Further research showed strong familial associations. As these
conditions also tended to be serology negative for rheumatoid
factor and displayed strong clinical and radiological associations
with either AS or sacroiliitis (inflammation at the sacroiliac joints)
as the central feature, the term then evolved to become
“seronegative spondyloarthritides”. There was intense discourse
around the terminologies for this group of conditions but with the
subsequent discovery of a strong association of AS with HLA-B27,
and subsequent genome-wide association studies with other
related conditions, there was a consensus to use the term
“spondyloarthritis” to describe this group of conditions. Over the
last three decades, with further understanding of these conditions,
there has been gradual recognition that these are possible
overlapping conditions on a continuum. The conditions have been
differentiated based on clinical features, between those who have
predominantly axial musculoskeletal manifestations and those
with peripheral musculoskeletal manifestations. Recently, with the

advances in radiological imaging, axSpA has been further subtyped
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into r-axSpA and nr-axSpA as described previously (see Chapter
1.1.1) [19-23].

In today’s understanding, the various conditions can be grouped
together as spondyloarthritis (SpA). Patients with predominantly
axial disease are classified as having axSpA, while those with
predominantly peripheral disease are classified as having
peripheral SpA (pSpA). Figure 2 below illustrates the group of
patients investigated within this thesis - those with both axial

musculoskeletal manifestations and inflammatory bowel disease.

Axial Spondyloarthritis Peripheral Spondyloarthritis
(axSpA) {pSpA)

Figure 2: Venn diagram of axial and peripheral spondyloarthritis with respect to
previously defined disease entities.

Adapted from Raychaudhuri SP, et al. | Autoimmun 2014 Feb 1,48-49:128-33. AS:
ankylosing spondylitis; IBD-SpA: Inflammatory bowel disease related spondyloarthritis;
nr-axSpA: non radiographic axial spondyloarthritis; PsA: Psoriatic arthritis; ReA:
Reactive arthritis; UpSpA: Undifferentiated peripheral spondyloarthritis.
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1.1.3 Concept of early diagnosis and early treatment in axSpA

The symptomatic disease burden appears to be similar in the axSpA
spectrum of disease, from nr-axSpA to AS [24]. The axSpA
community believes that earlier treatment reduces the progression
to irreversible damage (a hypothesis synonymous with the now
well-known concept of a “therapeutic treatment window” in the
rheumatoid arthritis literature). However, as there is still no robust
evidence demonstrating disease regression or termination (i.e. no
imaging progression of disease) with treatment, there continues to
be an ongoing discourse around the concept of early diagnosis and
treatment. Nonetheless, there remains a consensus to early
diagnosis and treatment for the control of both symptoms and

possible disease progression [25-28].

1.1.4 Imaging in axSpA

Despite previous discussions (See 1.1.1 1.1.1 for more details), the
diagnosis of axSpA remains a clinical diagnosis. Radiological
imaging has always been an adjunct to diagnosis but over the years,
with the improvement of imaging technologies, there has been
increasing demand for imaging to provide objective confirmation

of pathology and thus improve diagnostic certainty.

In the appropriate context, imaging evidence of inflammation at the
sacroiliac joints (sacroiliitis) has been traditionally regarded as the
key objective feature in axSpA. In the past, sacroiliitis was only
identified from chronic post-inflammatory changes on
conventional X-ray (see Figure 3A, Figure 4A, Figure 5A). Most

experts would agree that these imaging changes - which usually
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consist of radiological features like erosions and joint ankylosis - are
all features of longstanding disease and post-inflammatory damage
[16,29-31]. These radiographic changes were then included in the
classification criteria for AS during the 1980s [32]. While bone
damage in axSpA is still best visualised by x-ray imaging - with
computed tomography (CT) now gold-standard (see Figures 3B &
3C, Figure 4B & 4C) - developments in MRI technology (see Figure
3D & 3E, Figure 4D & 4E and Figure 5B & 5C) have shown that
earlier inflammatory changes can be visualised without the need
for ionising radiation [29,31,33,34]. This was incorporated into the
ASAS classification criteria for axial spondyloarthritis in 2009 [16]
and MRI has been widely used to assist in confirming a diagnosis
of axSpA. Inrecent years there has been increasing awareness of the
various imaging differentials which can mimic imaging changes
suggestive of axSpA. As the sacroiliac joint abnormalities can vary
with age and aetiology, it is important to take the clinical context
into consideration [35,36]. In addition, the spectrum of abnormal
sacroiliac joint changes in disease can also vary with disease
duration and disease phenotype [37-39]. More recently, further
research has revealed “similar” imaging features in non-axSpA
patients, especially in those who have increased biomechanical
stress and strain to the sacroiliac joints e.g. during pregnancy and
athletes. Thus, guidance around the acquisition and interpretation
of MRI changes has become more formalised [30], to prevent
overdiagnosis and over reliance on imaging [37] for the diagnosis
of axSpA. With regards to specific imaging in patients with IBD, a

recent systematic review looking at the prevalence of axial
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spondyloarthritis based solely on cross-sectional imaging
compatible sacroiliitis, without confirmation of a clinical diagnosis,
concluded that there was much variability and further research was

needed [40].

¥ .'.
\!' lii :‘J ;

Figure 3: 31-year-old female with bilateral active sacroiliitis.

Figure by author. Pelvic radiograph (A), computed tomographic images in the axial (B)
and coronal (C) planes demonstrate bilateral iliac erosions (arrowhead) and subchondral
sclerosis (arrow). Magnetic resonance imaging in the T1-weighted (D) and T2-weighted,
fat-suppressed (E) sequences demonstrate bilateral iliac erosions, subchondral sclerosis
and bilateral osteitis (star, left > right).

28



Figure 4: 45-year-old male with bilateral active sacroiliitis.

Figure by author. Pelvic radiograph (A), computed tomographic images in the axial (B)
and coronal (C) planes demonstrate bilateral iliac erosions (arrowhead) and subchondral
sclerosis (arrow). Magnetic resonance imaging in the T1-weighted (D) and T2-weighted,
fat-suppressed (E) sequences demonstrate bilateral iliac erosions, subchondral sclerosis
and bilateral osteitis (star, left > right).

Figure 5: 25-year-old male with bilateral sacroiliac joint ankylosis.

Figure by author. Pelvic radiograph (A), magnetic resonance imaging in the T1-weighted
(B) and T2-weighted, fat-suppressed (C) sequences demonstrate bilateral sacroiliac joint
ankylosis with left-sided periarticular fat metaplasia (block arrow).
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1.1.5 Inflammatory Bowel Disease

Inflammatory bowel disease (IBD) is an overarching term to
describe two chronic inflammatory gut disorders. The two major
forms of IBD are ulcerative colitis (UC) and Crohn’s disease (CD).
UC is a chronic inflammatory condition that causes continuous
mucosal inflammation of the colon, usually without granulomas on
biopsy. It affects the rectum and to a variable extent the colon in a
continuous fashion and is characterised by a relapsing and
remitting course [41]. CD is a chronic inflammatory condition that
causes discontinuous transmural changes anywhere along the
alimentary tract, usually with granulomas on biopsy. It affects
anywhere from the mouth to anus in a discontinuous fashion and
is characterised by a relapsing and remitting course [42]. The
diagnosis of IBD is based on clinical evaluation by a
gastroenterologist and a combination of endoscopic, histological,
radiological, and/or biochemical investigations after exclusion of

relevant differential diagnoses [41-43].
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1.1.6 AxSpA related IBD spectrum diseases

There is currently no pathognomonic symptom, sign or biomarker
that can accurately and precisely diagnose a patient with axial
spondyloarthritis or inflammatory bowel disease. Both conditions
are still diagnosed clinically. This means that a specialist in
rheumatology or gastroenterology clinically assesses an individual,
taking into consideration the differential diagnoses, based on the
balance of probabilities, organises tests which increase or decrease
these probabilities, and then makes a diagnosis based on “best
guess”. This should not be surprising as this is medicine since the
time of Hippocrates [44]. With the advancement of technologies in
“diagnostic” testing and computing power to help statistical
analysis, the drive towards “evidence-based medicine” is hurtling
at an exponential pace, placing laboratory and imaging biomarkers
at the forefront of diagnosis, but we must not forget the art of
medicine in less well defined conditions like the axial
spondyloarthritis related inflammatory bowel disease (axSpA-IBD)
spectrum diseases. The gold standard as it currently stands is that
the diagnosis of axial spondyloarthritis and inflammatory bowel
disease is made by clinical diagnosis supported by tests and not the

other way around.

In a review in 1992 [45], the authors noted the difficulty in
comparing studies due to the different use of case definition. It may
not be much different in modern times regarding axSpA-IBD
spectrum diseases as studies span the literature between
gastroenterology and rheumatology, with each specialty using their

best understanding of the other’s condition and using a wide range
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of disease definitions. For the axSpA spectrum diseases, diagnoses
include AS, which is defined using the modified New York Criteria
(mNYC), axial SpA using European Spondyloarthropathy Study
Group (ESSG) criteria, axSpA using the ASAS criteria, and a
physician’s clinical diagnosis. For IBD diagnosis, this tends to be
consistently based on a gastroenterologist diagnosis (based on
Lennard-Jones criteria). Due to this, there is some difficulty trying
to define the axSpA spectrum disease in IBD. Nonetheless, the
evidence of a connection between axSpA and IBD has been
accumulating with time. The following paragraphs will explore

these links further.

1.1.6.1 Clinical links

A clear observation can be drawn from the clinical characteristics
described in key epidemiological summative studies [46-50]: the
presence of two diseases in one individual, the presence of different
spondyloarthritis spectrum diseases in one family, the presence of
spondyloarthritis spectrum diseases in family clusters, and the
prevalence of patients with concomitant conditions being higher

than the general population.

1.1.6.2 Biochemical links

Biochemical studies have shown biomarkers which can be found in
both AS and IBD patients such as anti-microbial antibodies [anti-
saccharomyces cerevisiae (ASCA); perinuclear anti-neutrophil
cytoplasmic antibodies (pANCA)] and calprotectin [51-62]. These
biomarkers have triggered speculation about the role of a yet

unproven gut-spine axis in the pathogenesis of both diseases. A
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simplified theory suggests there is a possible susceptibility in gut
permeability, leading to chronic local immune responses to gut
organisms of varying degrees in both conditions. This leads to
microscopic gut inflammation and/or IBD (frank gut
inflammation), and through further mechanisms to a distal immune
reaction (which may become autonomous) in the spine leading to

AS.

1.1.6.3 Genetic links

Genetic studies, historical familial studies, HLA-B27 association
studies, and genome-wide association studies (GWAS) hypothesis-
free studies have shown an overlap of similar disease
polymorphism between AS and IBD. The association of IBD with
AS is unlikely to be the result of one condition being causally
related to another, but rather based on disease susceptibility genes
for one condition predisposing to the other disease [45,63]. As an
example, the HLA-B27 gene which is tightly associated with AS at
a prevalence of 75-95% in AS patients can also be found in 25-78%
of the AS related IBD (AS-IBD) population but remains at
background prevalence of 5-14% in IBD patients without evidence
of AS [64]. On the other hand, the variants of the CARD15 gene,
which encodes the NOD2 protein, increase the risk of Crohn’s
disease and have been linked to the development of sacroiliitis in
IBD patients. Conversely in patients with AS, some variants
(R702W, G908R, or 1007fs) appear to confer higher risk for

subclinical chronic gut inflammation [65,66].
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1.1.6.4 Imaging link

If we assume that sacroiliitis or evidence of inflammation on
imaging of the sacroiliac joints are hallmarks of axSpA, then there
is evidence from the literature of concomitant AS in IBD patients.
McEwen et al showed in 1971 that the radiographic changes in AS
and AS-IBD resemble each other closely and constitute a single
category [67]. Some of these findings were confirmed by Helliwell
et al in 1998 in a similarly designed study [68]. The established bony
changes in AS and AS-IBD populations resemble each other and are
distinct to the spinal changes in reactive arthritis and psoriatic

arthritis [67,68].

1.1.6.5 Ileocolonoscopic studies link

On the assumption that chronic gastrointestinal inflammation on
histology from ileocolonoscopic studies are hallmarks of IBD, then
there is also evidence from the literature that concomitant IBD
occurs in AS patients. A series of ileocolonoscopic studies
undertaken in the 1980s in Ghent showed evidence of subclinical
(i.e. asymptomatic) gut inflammation in patients with SpA. Frank
inflammatory gut lesions (macroscopic; on endoscopy) were found
in about 30% of patients with SpA, with 60% exhibiting microscopic
histological changes. Most of these lesions were chronic and
resembled those of Crohn’s disease. The investigators showed that
on follow up most of the chronic lesions improved, but in those that
persisted, there was also persistence of peripheral articular
symptoms. Moreover, in about 20% of patients there was evolution

to overt IBD and an apparent association with evolution of
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musculoskeletal manifestations into AS [69] (note: here it is possible
that the authors, by nature of their broad case definition of
seronegative spondyloarthritis at the time of the study, may have
inadvertently included cases which today would be classified as
PSpA (including ReA and possibly PsA) thereby leading to the
observation of more inflammatory bowel lesions in those with
peripheral than axial articular involvement). It appears that the
presence of peripheral arthritis and the absence of HLA-B27 in
those with AS conveys a greater risk of developing IBD [70].
Previously, it was thought that this might be a subclinical form of
CD, rather than the prevailing thought now that this possibly
reflects the underlying chronic subclinical gut inflammation
associated with the AS-IBD spectrum diseases [70]. The Mielants
series showed that in SpA, the evolution from non-AS to AS
phenotype, or subclinical gut inflammation to IBD phenotype,
seems to be related to the persistence and chronicity of initial
inflammatory lesions in the gut. IBD or gut inflammation never
develops in those patients with normal histology at baseline. They
also showed the close relationship between the gut and joint, as
clinical remission in joint disease is always correlated with normal
gut histology [71-73]. In my interpretation, the Mielants studies,
especially those comparing non-AS and AS groups, may be
interpreted to suggest that the evolution to AS-IBD is not absolute.
In their AS sub-cohort, there were cases without subclinical gut
inflammation which may suggest that in patients who have more
AS genetic load e.g. more likely to be HLA-B27 positive with early

onset of AS phenotype, there is a tendency to have only intermittent
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bowel changes at the start of their disease and subsequently have
no further evolution of bowel problem, despite a progressive
musculoskeletal phenotype. On the other hand, there are those in
their sample with a non-AS predominant phenotype and chronic
bowel inflammation. This may represent a middle ground, where
patients have both sets of genetic load and eventually express both
phenotypes but to a milder extent. Finally, there are those with an
AS phenotype who also have persistent chronic gut inflammation.
These may represent patients who have susceptible IBD genetics
that predispose them to eventually progress to IBD with time (they
tend to be HLA-B27 negative).
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1.1.6.6  Therapeutic link

The use of modern-day targeted therapeutics has allowed the
scientific community to learn more about the links between the two
diseases using therapeutics as a biological scalpel. Previous non-
biologic trials in axSpA have shown mixed results, with a tendency
for better responses in those with peripheral arthritis. Axial
symptoms appeared to be independent of bowel disease, and the
prevailing perception twenty years ago was that treatment should
primarily target bowel disease in those with both conditions [69].
Modern clinical trials have now shown that there may be common
inflammatory pathways (with Tumour Necrosis Factor [TNF]
inhibitors and Janus kinase [JAK] inhibitors proving effective in
both diseases). However, trials have also shown that there may be
end organ or tissue-specific inflammatory pathways for those
clinical phenotypes at the chronic end of the axSpA-IBD spectrum
diseases. In established IBD and AS, there is a differential response
to targeted therapeutics, for example the targeting of IL-23 versus
IL-17 works for one disease but not the other. In my view, it may
ultimately be the burden of susceptible genetic load which
determines the positioning of one’s disease phenotype on the
axSpA-IBD disease axis e.g. 1. frank IBD with or without
symptomatic sacroiliitis, 2. subclinical gut inflammation with axial
inflammatory arthritis with or without peripheral arthritis or 3.
frank AS with or without subclinical gut inflammation, and thus
resulting in variable responses to targeted biological treatments

[74-82].
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1.1.6.7 Summary

The understanding of a connection between AS and IBD has grown
from early clinical observations in familial studies, traditional
genetics studies and epidemiological studies, through advances in
genome-wide association studies, and the use of therapeutics as a
molecular scalpel. Imaging and ileocolonoscopic studies have
afforded the opportunity to visualise objective inflammation.
There is now improved understanding of these connections and
hence different hypotheses on the pathogenesis of both conditions
are being debated, including the possible presence of a spectrum or

continuum between axSpA and IBD (see Figure 6 ).

Asymptomatic Microscopic Bowel
Sacroiliitis inflammation

Pure IBD nr-axSpA-IBD

Figure 6: Venn diagram of axial spondyloarthritis spectrum diseases in inflammatory
bowel disease.

Figure by author. AS: ankylosing spondylitis; AS-IBD: ankylosing spondylitis related
inflammatory bowel disease; IBD: inflammatory bowel disease; nr-axSpA-IBD: non-
radiographic axial spondyloarthritis related inflammatory bowel disease; nr-axSpA: non-
radiographic axial spondyloarthritis.
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1.2 Prevalence of AxSpA in IBD
1.2.1 Total prevalence

There are many previous studies estimating the total prevalence of
axSpA spectrum of diseases in IBD patients including a few
systematic reviews. The estimated range of prevalence of patients
having a diagnosis of AS in IBD patients is between 1% to 25%
[64,65,83,84], with a recent calculated pooled prevalence of 3% [50].
For axSpA diagnosis in IBD patients, the prevalence range varies
considerably and is reported to be between 4% and 7% [46,49].
Sacroiliitis identified using cross-sectional imaging (symptomatic
and asymptomatic) is common, with a prevalence in IBD patients
ranging from 2.2% to 68% [40,64,65,83,84], and a recent calculated
pooled prevalence of 10% to 21 % [40,50].

1.2.2 Undiagnosed prevalence

Contemporary evidence of prevalence of undiagnosed axSpA is
sparse. Few studies have explored the burden of undiagnosed
axSpA in the IBD population as their main study outcome. Previous
studies included in a recent systematic review showed that most
cross-sectional prevalence studies either collected their data
retrospectively or if collected prospectively, the proportion of
undiagnosed patients was not specified. It also highlights the
absence of adequate contemporary studies that reflect the current

population and practice [50,85-87].
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1.3 Continued delay in diagnosis

AXSpA typically begins in the second and third decades [88]. Delay
to diagnosis is a major problem with a pooled mean delay of about
7 years in a recent systemic review and meta-analysis [89]. This
means that patients often endure intolerable symptoms, and suffer
worse outcomes (disease activity, function, radiographic), despite
the availability of effective new therapies [90]. Early treatment
offers the best chance of drug-free remission and early disease

responds best to Tumour Necrosis Factor inhibitors (TNFi) [91,92].

Sykes et al [93] have recently shown that the delay to diagnosis has
not improved despite advances in modern imaging and new
approaches to diagnosis. They divided 1193 patients with a
physician-verified diagnosis of axSpA into a historical (diagnosed
pre-2009) and current cohort (diagnosed 2009-2013) and found that
the average delay to diagnosis in the historical cohort was 8.53
years, and 9.39 years in the current cohort. They concluded that
there is still a need for further targeted education of health-care
professionals to address the issue of delay to diagnosis. The
National Axial Spondyloarthritis Society (NASS), the only charity
in the United Kingdom dedicated to supporting patients with
axSpA, also concluded in a recent conducted survey of axSpA
patients that the average delay to diagnosis (onset of symptoms to

diagnosis) is still 8.50 years [94].
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1.4 Referral strategies

Despite advances in imaging and improving understanding of the
disease, the early diagnosis of axSpA remains challenging. This is
likely to be one of the reasons contributing to the long delay to
diagnosis and poor long-term outcomes. The international
rheumatology community has been investigating different referral

strategies to identify undiagnosed cases of axSpA [95].

1.4.1 Patients with lower back pain

Chronic lower back pain (CBP) is usually the main presenting
clinical symptom of axSpA; thus, it is the natural starting point for
research into referral strategies in primary care. However, adding
to the difficulty in identifying the right patient group for referral,
we also need to appreciate that lower back pain of an inflammatory
nature is not easy to identify despite the multiple proposed
definitions of inflammatory back pain (IBP) [96]. Also, lower back
pain can present with biomechanical or degenerative characteristics

leading to confusion [96,97].

Referral strategy trials have been proposed to facilitate
identification of axSpA but almost all are primary care referral
strategies based on a combination of inflammatory back pain,
imaging findings, HLA-B27 results and associated clinical features
[12,98,99]. A single “best” strategy seemed elusive until recently
when a European group found, after comparing thirteen referral
strategies, that a composite features referral tool appears to be the
best way of identifying suspected early SpA patients for assessment

in secondary care [95].
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1.4.2 Patients with extra-musculoskeletal manifestations

Besides back and musculoskeletal discomfort, extra-
musculoskeletal manifestations (EMM) including inflammatory
conditions of the eye, bowel and skin such as AAU, IBD and PsO

are common among patients with axSpA.

To address the problem of delay to diagnosis, NASS has developed
the “BACK PAIN PLUS” campaign which is an awareness
campaign targeted at secondary care specialists who manage
patients with common EMM of axSpA. NASS proposes that these
patients should be screened for the presence of chronic back pain
(with inflammatory features) and referred to rheumatology if they
are found to screen positive [100]. This guidance has also been
echoed in the guidelines of the ASAS-endorsed recommendation
for the early referral of patients with suspected axial

spondyloarthritis [101].

In patients presenting with PsO, there have been multiple referral
tools and strategies previously published [102,103]. It is likely that
the phenotype of psoriatic spondyloarthropathy, with visible
peripheral joint and skin disease, makes disease identification more

straightforward. [104-106].

In patients with AAU, Haroon et al and Sykes et al have recently
developed algorithms to direct patients with an acute presentation

of inflammatory eye disease to rheumatology [107,108].

In IBD patients, questionnaires have been developed to identify
spondyloarthritis, using the ASAS classification criteria [109-112].

However, there has been no attempt to develop a clinical referral
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strategy in IBD. As patients with IBD often undergo imaging to
evaluate the presence, extent, and severity of their gastrointestinal
disease, an incidental finding of sacroiliitis could be the trigger for
a more comprehensive assessment aimed at diagnosing axSpA.
Recent evidence has shown that the prevalence of sacroiliitis on CT
performed in patients with IBD for non-musculoskeletal (non-
MSK) indications ranges from 2.2% to 25% [113-116]. In parallel, a
practical CT screening tool has been developed to differentiate
sacroiliitis in (i) patients with axSpA versus controls [117] and (ii)
patients with IBD versus controls [116], therefore this could

potentially be used to identify axSpA in IBD patients.

It is good practice and should be routine practice that symptomatic
IBD patients with incidental Computed Tomography-defined
Sacroiliitis (CTSI) suspicious of axSpA should be referred to
rheumatology for a clinical assessment (including an MRI scan in
the modern diagnostic workup of axSpA) to verify the diagnosis of
axSpA. However, there is evidence that this is not being undertaken

[112,116].
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1.5 Outline and Rationale of Project

To recap, axSpA is known to be closely associated with IBD. The
spectrum of axSpA includes patients with nr-axSpA and r-axSpA
(formerly known as AS). Due to evolving case definitions of axSpA
and differing methodologies used to identify cases, the reported
prevalence of axSpA diagnosis in IBD patients varies widely
between studies. The pooled prevalence of AS diagnosis in IBD
patients has been estimated at 3% [50], whereas the estimated
prevalence of axSpA diagnosis in IBD patients is reported to be
7.7% [118]. Evidence for the contemporary prevalence of

undiagnosed axSpA in IBD patients is sparse [85-87]

AXSpA is a physician-verified diagnosis rather than one based on
the fulfilment of contemporary classification criteria. Despite
advances in imaging technology, improved understanding of the
axSpA concept and awareness campaigns [14,17,119], delay to
diagnosis is still a major problem with an average delay of 7-10
years. Patients often endure intolerable symptoms and worse
outcomes (disease activity, function, radiographic), despite the

availability of effective new therapies [90,94].

Primary care referral strategies have been extensively researched
over the years to identify the cohort of patients presenting with
lower back pain which should be referred for rheumatology
assessment [95]. As extra-musculoskeletal manifestations are also
common among patients with axSpA, there is evolving research
into secondary care referral strategies, and strategies for patients

presenting with AAU have been published. [12,107,120]. Although
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questionnaires have been developed to identify the entire spectrum
of SpA among patients with IBD, these used the ASAS classification
criteria and were not based on a rheumatologist diagnosis [109-

112].

To date, there are no published evidence-based clinical referral
strategies to identify concurrent clinically undiagnosed axSpA in
patients with IBD, reflecting a gap in knowledge. However, before
we can proceed to develop axSpA clinical referral strategies specific
for IBD patients, as has been done in the primary care chronic back
pain population and in patients presenting with AAU [12,107],
there is a need to quantify the ‘hidden burden’ or undiagnosed
prevalence of axSpA in IBD patients in current daily clinic practice.
In addition, there are no published imaging referral strategies for
patients with IBD. There are also no studies reporting the
proportion of IBD patients with CT imaging changes compatible
with axSpA, who have subsequently been diagnosed with axSpA
by a rheumatologist, defined here as a rheumatologist-verified

diagnosis of axial spondyloarthritis (RVD-axSpA).

The research questions above (and the project’s aims and objectives
outlined in Chapter 2) are addressed by two studies labelled under
the umbrella N-ASPIRE (Norfolk - Axial SPa Ibd REferral). The first
is a clinical strategy study named N-ASPIRE Clinical Strategy Study
which will be described further in Chapter 3. The second is an
imaging strategy study named N-ASPIRE Imaging Strategy Study
which will be described further in Chapter 4.
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Chapter 2. Aims and Objectives

2.1

Aims of the project

The principal aims are to estimate the frequency of undiagnosed

axSpA diagnosis in IBD patients in the secondary care setting and

to demonstrate strategies for their identification in contemporary

medical practice.

2.2 Objectives of the project

To estimate the prevalence of undiagnosed axSpA in routine

secondary care IBD patient population.

To estimate the prevalence of undiagnosed axSpA in IBD
patients with CTSI when being investigated with CT scans for

non-MSK reasons.

To demonstrate that there are undiagnosed axSpA cases

through a clinical strategy.

To demonstrate that there are undiagnosed axSpA cases

through an imaging strategy.

To explore if the utility of a validated CT screening tool can
facilitate the identification of undiagnosed axSpA in

symptomatic CTSI patients.
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The aim of the N-ASPIRE Clinical Strategy Study is to estimate the
prevalence of RVD-axSpA in the IBD population (with the aid of
contemporary imaging technologies such as MRI) as the
undiagnosed cases may represent a “hidden burden” of axSpA. I
hope to demonstrate a feasible clinical strategy and framework
which future studies can use to design an evidence-based referral
tool, to improve the identification of axSpA in IBD patients in the

Norfolk population.

The aim of the N-ASPIRE Imaging Strategy Study is to understand
the proportion of people who may have a diagnosis of axSpA in the
IBD population and have imaging-compatible changes in pre-
existing imaging done for non-MSK indications. The undiagnosed
cases may represent a further “hidden burden” of axSpA in IBD
patients. The study will also explore the utility of a known
screening tool [117] as an adjunct to help improve imaging
interpretation and the onward management of these patients. This
may be an additional strategy to identify undiagnosed axSpA in the
IBD population by utilising pre-existing scans which have been
undertaken for non-MSK indications in IBD patients with the

highest diagnostic probability of having axSpA.

This is in line with recent research recommendations from the
National Institute for Health and Care Excellence (NICE) guidance
NG65 on axSpA, calling for evidence based IBD-specific strategies
[121]. This approach may reduce overall healthcare utilisation costs,
reduce delay to diagnosis, and facilitate access to available effective

treatments.
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Chapter 3. N-ASPIRE Clinical Strategy Study

3.1 Introduction

This chapter describes the clinical referral strategy through the
design of the N-ASPIRE Clinical Strategy Study. The study also
estimated the prevalence of the undiagnosed rheumatology-
verified axSpA diagnosis in an IBD population who is attending

routine secondary care - the “Hidden Burden” of disease.

3.2 Methods

This study was conducted in accordance with the Declaration of
Helsinki and was approved by the local ethics committee East of
England - Cambridgeshire and Hertfordshire Research Ethics
Committee (223356 18/EE/0102). All participants gave written

informed consent before study inclusion.

3.2.1 Study design and setting

This was an observational cross-sectional study. Screening
questionnaires (SQ) were sent prospectively to consecutive patients
attending routine IBD clinics between September 2017 and
February 2019 at a large university teaching hospital serving
approximately 3000 IBD patients. Following this, a structured
clinical assessment of a subset of participants (including those with
and without chronic back pain) was conducted to determine the

proportion with undiagnosed RVD-axSpA (see Figure 7).
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S0 sent to consecutive patients attending secondary care
gastroenterology with IBD

(n=470)
1 No reply 1o SQ
| (n=182)
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(n=288)
Declined to participate
(n=97)
Returned a completed SQ - Enrolled
(n=191)
Known Found to not fulfil entry criteria for SQ
axSpA on completed SQ — biologics use for IBD
(n=6) (10}, lack capacity (1), dx not IBD (1)
vl
Valid SQ for w=1
consideration of CA
(n=173) g e - ¥
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Figure 7: Flow chart of N-ASPIRE Clinical Strategy Study.

Figure by author. *Only 40/41 MRI scan had full protocol acquisition. +ve: positive; -
ve: negative; axSpA: axial spondyloarthritis; dx: diagnosis; CA: clinical assessment;
RVD: rheumatologist verified diagnosis; sCBP: self-reported chronic back pain >3
months, age onset <45 years old; SNAC: Screen Negative Assessment Control; SQ:
screening questionnaire.
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3.2.2 Study population

Patients fulfilling the eligibility criteria (gastroenterologist verified
diagnosis, age range 18-80 years old, biologic therapy naive, no
previous diagnosis of axSpA); and a moderate diagnostic
probability of axSpA defined as self-reported chronic back pain >3
months and onset age <45 years were invited for rheumatology
assessment. Patients on biologics unlike other IBD treatments were
excluded because inflammatory lesions may be suppressed and
could interfere with objective assessment and diagnostic
assignment. Patients with pre-existing confirmed axSpA were
verified from their medical records and contacted via telephone to

collect clinical characteristics but were not reassessed.

3.2.3 Screening questionnaire

This was a self-reported questionnaire [122] (see Appendix 1.
Protocol of the N-ASPIRE Clinical Strategy Study) which enquired
about the presence of a previous axSpA diagnosis, presence of back
pain lasting >3 months, age of onset of back pain, nature of back
pain, personal and family history of associated axSpA conditions,
and brief description of their inflammatory bowel disease and

treatment.
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3.2.4 Clinical assessment

This included a medical review, physical examination [including
joint and tender point count, Maastricht Ankylosing Spondylitis
Enthesitis Score (MASES) [123], dactylitis count, Bath AS Metrology
Index (BASMI) [124]], patient-reported outcomes [Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) [125], Bath
Ankylosing Spondylitis Functional Index (BASFI) [126], Bath
Ankylosing Spondylitis Patient Global Score (BASG) [127],
Harvey-Bradshaw Index [128], Partial Mayo Index [129])],
laboratory tests (CRP, ESR, HLA-B27), pelvic X-ray, axSpA protocol
MRI of sacroiliac joints and spine [30], and remote review by a panel

of axSpA rheumatologists.

The Harvey-Bradshaw Index is a simple, non-invasive clinical tool
based on symptoms and clinical findings that is used to assess the
severity of CD. It helps to monitor the progression or remission of
disease and guide treatment decisions. The Partial Mayo Index is a
simplified version of the Mayo Clinic Score, that relies on clinical
and patient-reported data to assess the severity of UC. It allows the
evaluation of disease activity with fewer components, making it
easier to use in clinical practice for monitoring and treatment

decisions.

3.2.5 Interpretation of results

The pelvic X-ray and MRI of the sacroiliac joints and spine were
performed as per the local axSpA protocol, read and reported by
the musculoskeletal radiology team according to routine clinical

practice. Any imaging discrepancies were discussed at a weekly
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radiology multidisciplinary meeting and agreement made by a
consensus majority. Furthermore, grading of radiographic
sacroiliitis was undertaken by two radiology colleagues with
reference to the modified New York criteria [32]. A positive
sacroiliac joint MRI for inflammation was determined with
reference to the ASAS-OMERACT 2009 definition [15]
incorporating recently updated guidance [14]. A positive spinal
MRI for inflammation was made with reference to the ASAS-
OMERACT 2012 definition [130]. Both imaging modalities were

assessed independently from one another.

3.2.6 Rheumatologist-verified diagnosis of axSpA (RVD-
axSpA)
Each subject was discussed in a virtual meeting: an initial
discussion solely based on clinical history and examination
findings, and a second following the availability of laboratory and
imaging results. The panel comprised of three rheumatologists with
a specialist interest in axSpA. Each made either a positive or
negative diagnosis of axSpA. They also indicated their level of
diagnostic confidence on a 10-point Likert scale. RVD-axSpA was
confirmed when at least two of the three rheumatologists agreed.
The level of confidence (LoC) was reflected by an average of the
three Likert scales. A similar process was undertaken when the
results of imaging and laboratory results were available. Any
discrepancy between the pre- and post-investigation diagnosis was
discussed in a further summary meeting, and a final diagnosis
made by a majority consensus vote after a subsequent review of all

clinical, laboratory and imaging information.
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3.2.7 Power calculation and statistical analysis

It was estimated that 73 patients were needed to detect a minimum
axSpA prevalence of 5% at a nominal threshold significance of P =
0.05. Based on the assumption that 50% would respond to the SQ,
and 50% of the respondents [131-133] would have self-reported
CBP (sCBP) of whom 75% would take up an invitation for clinical
review, the study aimed to screen an initial sample of 390
consecutive IBD patients. Descriptive statistics were used for
patient characteristics. Inter-clinician diagnostic agreements were
calculated using the kappa statistic with estimated confidence
intervals. Descriptive statistics were used to present the average
LoC. For calculation of prevalence, the frequency of cases (i.e. RVD-
axSpA) to the base population (i.e. IBD patients who returned a
valid SQ with sCBP and were clinically assessed) was used with a
calculated confidence interval when appropriate. Data analysis was
performed using STATA Version 15 (StataCorp, TX, USA) and
Microsoft Excel 2016 (Microsoft, WA, USA).

3.2.8 Screen negative assessment control (SNAC) group

A sample of consecutively enrolled IBD patient without self-
reported CBP (>3 months and onset age <45 years) were selected
(for every two screen-positive patients assessed, matched as closely
to gender and age as possible) and assessed as per the above clinical
assessment (except pelvic X-ray due to ethical reasons) (see Figure

7).
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3.3 Results

3.3.1 Main patient characteristics

In total, 470 consecutive IBD patients were approached; 288 (61%)
expressed interest, and 191 (66 %) returned a completed SQ of which
173 were valid (see Figure 7, which also lists the number of patients
with known axSpA). Ninety-one (53%) had self-reported CBP >3
months, onset age <45 years, of whom 82 (90%) were eligible for
clinical assessment (see Figure 7, which also lists reasons for
exclusion). Their detailed clinical characteristics are shown in Table

1-3 and Table 4-5 .

The salient clinical characteristics of those assessed in the clinical
assessment are as follows. The mean age was 52 years, 37% were
male, 74% had ulcerative colitis, 26 % Crohn’s disease and 66 % were
in remission. The prevalence of inflammatory back pain was 38%,
35% and 29% fulfilling Calin[134], Berlin [135] and ASAS expert’s
IBP criteria [136], respectively. The frequency of acute anterior
uveitis,  psoriasis and other inflammatory peripheral
musculoskeletal manifestations (i.e., arthritis, enthesitis, dactylitis)
were reported to be 5%, 7% and 16%, respectively. Twenty-nine
(35%) patients had a family history of axSpA-related disorders (of
which 62% IBD, 52% skin psoriasis, 4% axSpA). Mean CRP
(reference range: 0-10) and erythrocyte sedimentation rate (ESR;
reference range: 0-20) were 4.3 mg/1 and 14 mm/h, respectively;
7% were HLA-B27 positive; 4% fulfilled the ASAS definition of a
positive MRI and 6% fulfilled the radiological criteria of the mNYC.
With respect to the four patients with RVD-axSpA and self-

55



reported CBP, three were HLA-B27 positive; there was an average
of two relevant ASAS axSpA features; one fulfilled the ASAS
definition of a positive MRI; and two fulfilled the radiological
criteria of the mNYC.

56



Patient Characteristics?

Eligible patients who
attended the clinical
assessment visit

(n=82)

Demographics and social habits
Age at invitation: years, mean (S.D.) 51.9 (15.0)
Gender: male, n (%) 30 (36.6)
Ever smokers, n (%) 49 (60.0)
Characteristics of chronic back pain
CBP: yes, n (%) 82 (100.0)
Age of onset of back pain, mean (S.D.) 27.0 (9.2)
Rheumatologist’s IBP®, n (%) 16 (19.5)
Presence of inflammatory back pain via -
classification criteria

IBP Calin, n (%) 31 (37.8)

IBP Berlin, n (%) 29 (35.4)

IBP ASAS, n (%) 24 (29.3)
Other relevant axSpA history
Positive personal history of 21 (25.6)
SpA conditions, n (%)
Acute Anterior Uveitis, n (%) 449
Skin psoriasis, n (%) 6 (7.3
Inflammatory peripheral MSK conditions 13 (15.9)
(arthritis, enthesitis, dactylitis): yes, n (%)
Non-inflammatory peripheral 63 (76.8)
MSK condition, n (%)
Positive family history of 29 (35.4)

SpA conditions, n (%)

Table 1: General and axSpA characteristics of participants who attended the clinical

assessment visit of the Clinical Strategy Study (part 1).
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Type of positive -
family history of SpA conditions

IBD, n (%) 18 (62.1)d
Skin psoriasis, n (%) 15 (51.7)d
AS or axSpA, n (%) 1 (3.5)4
Acute Anterior Uveitis, n (%) 0 (0.0)d
Reactive arthritis, n (%) 0 (0.0)4
Number of other co-morbiditiese -
count, mean (S.D.) 21(21)
count, median (IQR) 2(3)
Current use of NSAIDs for 16 (19.5)
MSK symptoms, n (%)
MSK symptoms improved 14 (87.5)d
with NSAIDs, n (%)
Examination, rheumatological measurements and
PROMs
BMI: kg/m2, median (IQR) 27.4 (7.2)
Swollen joint count: max 44, median (IQR) 0.0 (0)
Tender joint count: max 46, median (IQR) 0.0 (2)
MASES score: max 13, median (IQR) 0.5 (2)
Dactylitis count: max 20, median (IQR) 0.0 (0)
Tender point count: max 18, median (IQR) 1.0 (4)
BASMI: max 10, mean (S.D) 2.8 (1.1)
BASDAI: max 10, mean (S.D) 3.8 (2.1)
BASFI: max 10, mean (S.D) 2.8 (2.1)
BASG: max 10, mean (S.D) 4.1 (2.3)
Harvey-Bradshaw Index: remission, n (%) 13 (65.0)d

Table 2: General and axSpA characteristics of participants who attended the clinical
assessment visit of the Clinical Strategy Study (part 2).
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Partial Mayo Index: remission, n (%) 56 (90.3)d

Investigations

HLA-B27 positive, n (%) 6 (7.3)
CRP: crude, mg/L, mean (S.D.) 4.3 (7.2)
ESR: crude, mm/h, mean (S.D.) 13.9 (15.7)
Fulfilled radiological criteria for mNYC, n (%) 5 (6,1)
Fulfilled ASAS MRI SIJ positive criteria, n (%) 3 (3.9)d
Fulfilled ASAS MRI spine positive criteria, n (%) 1 (1.3)4

Table 3: General and axSpA characteristics of participants who attended the clinical
assessment visit of the Clinical Strategy Study (part 3).

*Note that these characteristics were all rheumatologist verified items during dedicated
clinical visit. "Rheumatologist’s IBP is the investigator’s global impression of whether the
back pain is of an inflammatory nature via a medical interview. Number of other co-
morbidities: Number of past and concurrent medical conditions reported at the visit.
aTotal observations use for the calculation of the summary statistic is not n=82.

axSpA: axial spondyloarthritis; ASAS: Assessment in SpondyloArthritis International
Society; CBP: chronic back pain; CRP: C-reactive protein; ESR: erythrocyte
sedimentation rate; HLA-B27: human leucocyte antigen B27; IBP: inflammatory back
pain; imp: impression; mNYC: modified New York criteria; MSK: musculoskeletal; n:
number/count/frequency; PROMs: patient-reported outcome measures; SIJ: SI joint;
SpA: spondyloarthritis.

59



Patient Characteristics?

Eligible patients who
attended the clinical
assessment visit

(n=82)
IBD characteristics
Type of IBD -
Crohn’s Disease, n (%) 21 (25.6)
Ulcerative Colitis, n (%) 61 (74.4)
Age of IBD symptoms onset: years, mean 31.0 (14.5)
(8.D.)
Age of IBD diagnosis: years, mean (S.D.) 35.0 (14.6)
Duration of IBDP: months, mean (S.D.) 202.4 (158.3)
Majority of UC disease extent: left-sided, n 27 (44.3)d
(%)
Majority of CD disease location: ileal, n (%) 11 (52.4)d
Majority of CD disease behaviour: 12 (63.2)d
inflammatory, n (%)
IBD treatment and disease activity
Previously had IBD treatment, n (%) 80 (97.6)
Currently on IBD treatment, n (%) 70 (85.4)
rectal topical steroids, n (%) 6 (7.3)
oral steroids, n (%) 2(24)
rectal topical 5ASA, n (%) 8 (9.8)
oral 5ASA, n (%) 55 (67.1)
immunosuppression e.g. 23 (28.1)
AZA/MTX, n (%)
biologics, n (%) 0 (0.0)

Table 4: IBD characteristics of participants who attended the clinical assessment visit of

the Clinical Strategy Study (part 1).
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Previously surgery for IBD, n (%) 13 (15.9)
Hospitalisation for IBD, n (%) 38 (46.3)

Patient reported - current IBD disease 40 (48.8)
activity: remission, n (%)

Patient reported - gastroenterologist’s imp of 48 (58.5)
current IBD disease activity: remission, n (%)

Gastroenterologist verified disease activity in 54 (65.9)
the last year: remissionc, n (%)

Table 5: IBD characteristics of participants who attended the clinical assessment visit of
the Clinical Strategy Study (part 2).

*Note that these characteristics were all rheumatologist-verified items during dedicated
clinical wvisit. *"Duration of IBD is period between formal diagnosis of IBD by
gastroenterologist to age at visit. ‘Gastroenterologist-verified disease activity in the last
year: Remission is clinical and/or endoscopic remission for >12 months. 4Total

observations use for the calculation of the summary statistic is not n = 82.

CD: Crohn’s disease; IBD: inflammatory bowel disease; imp: impression; n: number/
count/frequency; UC: ulcerative colitis.
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3.3.2 Agreement of RVD-axSpA and LoC

There was fair agreement (k = 0.25; 95% CI: 0.07, 0.51) with a
median LoC of 7 (IQR 6-8) of RVD-axSpA based on clinical
information before investigative results. After considering
investigation results (i.e. CRP, ESR, HLAB27, X-ray, MRI findings)
and discussion of discrepant cases, the final agreement was almost
perfect (k = 0.92; 95% CI: 0.55, 0.99) with a median LoC of 9 (IQR 8-
9).

3.3.3 Prevalence of undiagnosed and total axSpA

The prevalence of undiagnosed RVD-axSpA was estimated to be
between 1% to 5% in IBD patients. The estimated prevalence of total
RVD-axSpA in all patients who were sent a SQ is 2.3%. See Table 6
for different permutations of various prevalence of
axSpA /sacroiliitis. The fulfilment of various classification criteria
for axSpA were 39% (ESSG), 12% (ASAS) and 5% (mNYC) and are

shown in Table 7.

3.3.4 SNAC group

Forty-one patients were eligible for clinical assessment. The mean
age was 63 years, 44% were male, 76% had ulcerative colitis, 24 %
Crohn’s disease and 68% were in remission. One patient (1/40;
2.5%) had asymptomatic sacroiliitis as shown in Figure 7. A second
patient had undiagnosed RVD-axSpA [prevalence was 1/41 or
2.4% (95% CI10.1,12.9)] as shown in Table 6.
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Case Base IBD Cases, Base, Prevalence?,

definition population n n %
definition

Undiagnosed  Patients ¢/o sCBP 4 82 49

axSpAP who had CA

Undiagnosed  Patients w/o sCBP 1 41 24

axSpA who had CA

Undiagnosed  All patients who 5 123 41

axSpA had CA

Undiagnosed  All patients who 5 173 2.9f

axSpA returned a valid SQe

Undiagnosed  All patients who 5 470 1.1f

axSpA were sent a SQ

All axSpA All patients who 11 470 2.3f
were sent a SQ

Symptomatic ~ Patients c¢/o sCBP 5 82 6.1

sacroiliitisd who had CA

(sCBP but no

axSpA)

Asymptomatic Patients w/o sCBP 1 408 2.5

sacroiliitis who had CA

(No sCBP)

Table 6: Various prevalence of axSpA/sacroiliitis in IBD patients.

*This table explains the prevalence in percentage with reference to Figure 7: Flow chart
of N-ASPIRE Clinical Strategy Study.; Prevalence = Case/Base X 100%. taxSpA refers
to RVD-axSpA. <CA refers to the group that had a clinical assessment for axSpA in the
study. 4Sacroiliitis refers to imaging meeting the radiological criteria of mNYC and/or
ASAS. ¢Valid SQ refers to those who are eligible for CA. fThis estimate assumes that all
other cases in the base population do not have a clinical diagnosis of axSpA. sonly 40/41
MRI scan had Sfull protocol acquisition.

axSpA: axial spondyloarthritis; ASAS: Assessment in SpondyloArthritis International
Society; CA: clinical assessment; ¢/o: complaining of; IBD: inflammatory bowel disease;
mNYC: modified New York criteria; RVD: rheumatologist-verified diagnosis; sCBP: self-
reported chronic back pain >3 months, age onset <45 years old; SQ: screening
questionnaire; w/o: without.
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axSpA definition Cases, Total, Prevalence?,

n n %

Rheumatologist verified diagnosis of 4 82 49
axSpA, n (%)

Fulfilled ESSG criteria® for SpA, n (%) 32 82 39.0
Fulfilled ASAS criteria® for axSpA 9 78¢ 11.5
(clinical or imaging arm), n (%)

Fulfilled ASAS imaging armb only, n (%) 7d 78 9.0
Fulfilled ASAS clinical armP only, n (%) 2 78 2.6
Fulfilled mNYC criteria for ASb, n (%) 4 82 49

Table 7: Prevalence of axSpA using different criterion.

aPrevalence = Case/Iotal x 100%. "The fulfilment of various classification criteria
regardless of the clinical diagnosis is shown only as an illustration. Classification criteria
should not be used as diagnostic criteria. <MRI results were missing in four cases;
these did not have a clinical diagnosis of axSpA. ADistribution: two cases
fulfilled  the ASAS  definition of a  positive MRL  four  cases
fulfilled  mNY  radiological  criteria; one case fulfilled both criteria.

axSpA: axial spondyloarthritis; ASAS: Assessment in SpondyloArthritis International

Society; mNYC: modified New York criteria; n: number/count/frequency; SpA:
spondyloarthritis.
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3.4 Discussion

A link between axSpA and IBD is well established. Despite an
improved understanding of the spectrum of axSpA, there continues
to be a significant diagnostic delay in axSpA. Referral strategies
have been developed to screen the general population and those
presenting with acute anterior uveitis [12,107]. Previous studies
have reported the prevalence of axSpA spectrum disease in IBD in
different care settings, study designs and a range of axSpA case
definitions [50]. Few studies [85-87] have explored the burden of
undiagnosed axSpA in the IBD population as their main study

outcome.

In our observational cross-sectional study, the prevalence of
undiagnosed RVD-axSpA in IBD patients seen routinely in a
hospital setting with self-reported CBP (>3 months), onset age <45
years, is estimated at4/82 (5%). This represents a significant hidden
disease burden as it is 4/10 (40%) of the total RVD-axSpA in our
sample. This study is important for several reasons. Firstly, this
provides the first estimate of undiagnosed RVD axSpA in IBD
patients based on modern axSpA concepts which mirrors standard
daily clinical practice. Previous studies included in a recent
systematic review showed that most cross-sectional prevalence
studies either collected their data retrospectively or if collected
prospectively, the proportion of undiagnosed patients were not
specified [50]. It also highlights the absence of adequate
contemporary studies that reflect the current population and

practice [85,86].
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The diagnoses made by the rheumatology panel had good
agreement and a high level of confidence. If the diagnosis was
based on classification criteria only (see Table 7), our estimates
would have aligned with a previously reported pooled prevalence
of sacroiliitis (mostly defined with imaging) of 10% [1]. AxSpA
remains a clinical diagnosis based on suspicious symptoms
supported by laboratory and imaging investigations; the fulfilment
of classification criteria does not necessarily equate to a diagnosis
of axSpA. In addition, biological therapy should not be given to
patients without a clinical diagnosis of axSpA regardless of imaging

or classification results.

The study found a low prevalence of sacroiliitis and undiagnosed
RVD-axSpA in the asymptomatic sample. AXxSpA typically presents
with a history of chronic back pain [133]. However, asymptomatic
sacroiliitis has been reported in patients with IBD [137] who have
MRI findings resembling axSpA [138]. Results from the SNAC
group found only a single case of asymptomatic sacroiliitis.
Although this is lower than the prevalence reported by previous
studies [137,139-141], it is most likely due to the varying definition
of ‘asymptomatic’ between studies. We used the absence of self-
reported CBP for >3 months and onset age <45 years as
‘asymptomatic” a priori because the clinical probability of RVD-
axSpA is less likely. This is further substantiated as our results
showed that in IBD patients without self-reported CBP, there was
only a single case of undiagnosed RVDaxSpA.
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In the clinical context, it is extremely important to correlate the
clinical phenotype with imaging findings depending on the
clinicians’ pre-test probability of axSpA before arriving at a
diagnosis of axSpA. This is even more important in IBD as there is
a known background prevalence of asymptomatic sacroiliitis as
described above. Our study provides more understanding about
symptomatic sacroiliitis vs a diagnosis of axSpA (see Figure 7).
Previous studies [113,132,139,140,142] have reported symptomatic
sacroiliitis, with prevalence ranging from 3% to 45% (due to broad
range of definitions). It must be remembered that imaging evidence
of sacroiliitis represents supportive evidence of previous or current
inflammatory changes at the sacroiliac joints depending on the
modality and timing of imaging, but this is not a confirmation of an
autoinflammatory or autoimmune cause, without accompanying
clinical context/ evidence. In this study, 5/82 (6.1%) who had self-
reported CBP >3 months and onset age <45 years had symptomatic
sacroiliitis (meeting the radiological criteria of mNYC and/or
ASAS) but did not reach a clinical diagnosis of axSpA as shown in
Figure 7 and Table 6. Also, it is interesting to note that the
prevalence of symptomatic sacroiliitis is higher than undiagnosed
RVD-axSpA (6.1% vs 4.9%, see Table 6). This may suggest that it is
important to seek expert opinion from specialist rheumatologists in
complex cases, as clinical judgement/ experience and consensus are
needed rather than the application of criteria or reliance on imaging

alone when reaching a diagnosis of axSpA in IBD patients.

The presence of back pain alone may not be a reliable indicator of

RVD-axSpA in the IBD population. In the study, the prevalence of
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self-reported CBP (>3 months, onset age <45 years) that might raise
the suspicion of axSpA in IBD patients is 91/173 (53%). This is
higher than the estimate of CBP in the general population, with an
upper limit of 20% in a recent systematic review [143]. When we
apply the Calin, Berlin, ASAS inflammatory back pain criteria, this
translates to 31/91 (34%), 29/91 (32%) and 24/91 (26%),
respectively. However, in patients that were assessed clinically,
82/91 (90%), a majority 78/82 (95%) did not result in a final
inflammatory disease diagnosis. The other diagnoses included
spondylosis 56/78 (72%), fibromyalgia 1/78 (1%), nonspecific
lower back pain 6/78 (8%), no specific differential diagnosis 2/78
(3%), and other overlapping noninflammatory diagnosis 13/78
(17%).

This study has several limitations. Firstly, this was a cross sectional
design. Secondly, some degree of selection bias may have been
introduced as the sample was from a single centre and excluded
patients treated with biologic therapy which could have modified
the symptoms, laboratory biomarkers, MRI findings and
interpretation, as well as the impact on the ability to diagnose
AxSpA with confidence. Also, excluding patients treated with
biologics for IBD may have excluded patients with concomitant
axSpA limiting generalisability. In addition, due to the cut-off age
of onset of chronic back pain in the eligibility criteria, axSpA
patients with late onset IBD (IBD onset >45 years) may have been
excluded. Finally, we did not clinically re-evaluate those with a pre-

existing diagnosis of axSpA, so it is theoretically possible that some
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of these could have been misdiagnosed. Taken together, the

prevalence of undiagnosed RVD-axSpA may be underestimated.

Furthermore, due to ethical and financial constraints, we were
unable to sample the whole population (especially those without
self-reported back pain). However, a sample in the form of the
SNAC group was performed with its limitations. The study
assessment protocol for the SNAC group was the same as those in
the screen positive group except for pelvic radiography due to
ethical concern over radiation exposure. Nonetheless, we had
axSpA-protocoled MRI imaging for all 41 patients who attended the
clinical assessment (except one who did not complete a full protocol
acquisition). In this patient, available imaging was sufficient for
clinical reporting but not ASAS criteria reading. It is unlikely that
we failed to detect any case of sacroiliitis on imaging due to this

process.

Also, as the SNAC group consisted of patients without self-
reported CBP (>3 months and onset age <45 years) it is likely that
the mean age will be older than the screen positive group, thus the
selection for the SNAC group were matched to the nearest age and
sex to ensure that the groups were matched. Due to the small
sample to select from (n = 51), this was not entirely possible. Further
sub-analysis showed that there was no difference in the percentage
of males between the screen positive and SNAC groups (37% vs
44%, P = 0.62), but the mean age of the SNAC group was older
despite best attempts at matching (63 vs 52 years, P < 0.0001). A
difference in age may theoretically result in more age-related MRI

changes at the sacroiliac joints, which may affect the outcome of
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reported asymptomatic sacroiliitis. Nevertheless, the results are
reassuring as there was only one asymptomatic sacroiliitis and one

undiagnosed RVD-axSpA.

We believe that we now have a clearer understanding of the
magnitude of the hidden burden of axSpA in IBD. Further work
will need to focus on reproducing this estimate in other national
and international cohorts and developing screening tools to allow
early identification and referral of IBD patients for rheumatology
assessment. At present, one should still follow the guidance of the
ASAS-endorsed recommendation for the early referral of patients
with suspected axSpA [101]. This should work in parallel with
campaigns and educational strategies to raise awareness of this

disease association.

In conclusion, the results of this study have practical implications,
as they show that there is undiagnosed RVD-axSpA among patients
attending secondary care IBD clinics. To our knowledge, this is the
first attempt to estimate the prevalence of undiagnosed RVD-
axSpA in IBD patients, based on our current understanding of
axSpA in daily clinical practice. The importance of a clinical
diagnosis in axSpA is made clearer by understanding the
background of asymptomatic and symptomatic sacroiliitis in IBD
patients. Appropriate identification of suspected axSpA patients in
IBD clinics offers an opportunity to shorten the delay to diagnosis

in axSpA.
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Chapter 4. N-ASPIRE Imaging Strategy Study

41 Introduction

This chapter describes the imaging referral strategy through the
design of the N-ASPIRE Imaging Strategy Study. The study also
estimated the proportion of IBD patients, with imaging-compatible
changes (when undertaken for non-musculoskeletal indications),
who have undiagnosed axSpA diagnosis verified by a
rheumatologist. In addition, the study assessed the utility of a
known screening tool to facilitate the identification of axSpA

diagnosis in this specific IBD population.

4.2 Methods

This study was conducted in accordance with the Declaration of
Helsinki and was approved by the local ethics committee East of
England - Essex Research Ethics Committee (252117 19/EE/0125).
All participants gave written informed consent before study

inclusion.

4.2.1 Design

The study was a cross-sectional study. Patients with IBD who were
retrospectively identified to have Computed Tomography-defined
Sacroiliitis (CTSI) underwent a prospective clinical assessment, to
determine what proportion have Rheumatologist-Verified
Diagnosis of axial spondyloarthritis (RVD-axSpA). This is shown
diagrammatically in Figure 8, Figure 9 and Figure 10; it will be
described further in the paragraphs below.
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Radiology imaging system
(n = “infinite™)

(n=2757)

Search parameters included: CT abdomen/pelvis;
“colitis”, “crohn*”, “inflammatory bowel disease”,
“IBD™; Jan 2010 - Dec 2017 (8 years)

I

Age 18-55 yrs at time of scan + verified IBD diagnosis;

Most recent CT scan taken as index scan

(n=301)

Service
Evaluation
Project

I

CTSI identified
(n=60)

Review by trained MSK radiology team;

Secreening questionnaire (SQ) sent to patients with CTSI
identified in patients with IBD performed for non-MSK

indications from service evaluation project

(n=60)

Screening
Questionnaire

Clinical
Assessment

[

Replied to SQ
(n=132)

No reply to SQ
(n=28)

(n=27)

Returned a valid completed SQ - Enrolled

Declined to participate
(n=5)

consent +ve (n=3)

(n=135)

Not eligible (IBD w/o sCBP):
exclusion present (n = 0); screen +ve
—— & consent —ve (n = 0); screen —ve &
consent —ve (n = 2); screen —ve &

IBD w/o
—1 sCBP
(n=3)

Consent +ve
(n=14)

Screen +ve (with sCBP)

Known axSpA
(n=8)

(n=3)

Undiagnosed axSpA

No axSpA
(n=11)

Total axSpA
(n=11)

Figure 8: Flow chart of the N-ASPIRE Imaging Strateqy Study.

Figure by author. -ve: negative; +ve: positive; axSpA: axial spondyloarthritis; CT:
computed tomography; CTSI: computed tomography-defined sacroiliitis; IBD:
inflammatory bowel disease; MSK: musculoskeletal; sCBP: self-reported chronic back

pain with duration of > 3 months and age of onset of < 45 years; w/o: without.
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General Population

Chronic back pain
(> 3mth; onset <45 years old)

axSpA diagnosis

IBD diagnosis

axSpA-IBD
with CTSI

Figure 9: Box Venn Diagram of axSpA and 1BD

Figure by author. axSpA: axial spondyloarthritis; CTSI: computed tomography defined
sacroiliitis; IBD: Inflammatory Bowel Disease; mth: month
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General Population

Non verified IBD having CT scan for all indications
over 8 years (n=2757)

Verified IBD having CT scan for non-MSK
indications, age 18-55 (n=301)

CTSI—changes suggestive of axSpA

(n=60)

I Enrolled (n=27) :

I
I
: Asymptomatic
| CTSI (n=5) !

I
I |
Chronic : : ;
back pain | Symptomatic I
(>3mth; CTSI (n=11) I
onset {EIE:: : Known axSpA :

edrs O

! . (n=8) .
I New axSpA !
! (n=3) :

Figure 10: Box Venn Diagram of CTSI and symptoms in the context of axSpA and IBD.

Figure by author. axSpA: axial spondyloarthritis; CT: Computed Tomography; CTSI:
CT-defined sacroiliitis; IBD: Inflimmatory Bowel Disease; mth: month; msk:
musculoskeletal
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4.2.2 Identification of the Study Population

The study population was selected from a service evaluation project
performed at Norfolk and Norwich Hospital. Abdominopelvic CT
scans of patients with verified IBD (Crohn's disease or Ulcerative
Colitis, diagnosed by gastroenterologist via gastroenterology
clinical letter, and supportive histology or radiology results using
electronic medical, laboratory, and radiology records) were
retrospectively identified from the radiology imaging system
between January 2010 to December 2017. The study population was
limited to 18 to 55 years of age, inclusive, at the time of their CT,
with the most recent CT named the index scan. The age range of 18
to 55 years old was chosen as the interval which will be of highest
diagnostic yield, and would capture almost all cases of disease with
symptom onset at or before 45 years old [144] given the diagnostic
delay window of approximately 8-10 years [36,93]. The scans were
reviewed by radiologists trained to identify radiological features of
CTSI using the criteria developed by Chan et al [117], after internal

reliability testing and clarification.

4.2.3 Definition of criteria that define Computed Tomography
defined sacroiliitis (CTSI)

Chan et al [117] developed a pragmatic screening tool for the

identification of sacroiliitis on abdominopelvic CTs. They have

suggested that the criteria can be implemented in the reading of CT

scans of high-risk patients such as those with IBD.

They defined the features of CT sacroiliitis in the following manner.

Surfaces: 4 surfaces - R iliac, L iliac, R sacral, L sacral; Anatomy of
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the sacroiliac joint - Erosions and sclerosis are recorded only if
present along the cartilaginous component. Lesions along the
fibrous component are not counted. Erosions: Erosions had to have
a clear break in subchondral bone with a minimum depth of 2mm;
Large erosions are erosions seen on more than 1 slice; Counting the
maximum number of erosions from the worst slice from each
articular surface; Osseous abnormalities at the transition point from
cartilaginous to fibrous compartment were not scored as erosions;
Subchondral cysts are radiolucent lesions without a clear break in
the subchondral bone and lesions where the break was ambiguous
are not included. Sclerosis: Sclerosis is only read from the coronal
view and defined as an increase in bone density of at least 1cm in
length parallel to the joint line when compared to the midline of the
sacrum and scored as present/ absent; The depth of sclerosis is
evaluated on the slice with the longest visible cartilage length and
noted as extending either >3mm or >5mm perpendicular to the joint
line. Sclerotic segments are only measured in areas of homogeneous
density as patchy density is poorly reproducible. The initial 5mm at
the cranial and caudal ends of the joint where there can be a normal
increase in density are not scored. Ankylosis: Ankylosis was defined
as contiguous bone marrow between the ilium and sacrum >1 cm
in length within the cartilage compartment of the joint. If a joint was
scored as having ankylosis, neither erosion number nor presence of
sclerosis was noted because these changes would be obscured by

the ankylosis.
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4.2.4 Clarification and reliability of the radiological features of
sacroiliitis on CT

Three radiology registrars were trained by an experienced
musculoskeletal (MSK) radiologist with >20 years of experience. All
radiologists were blinded to the clinical information and the
original radiology report. Thirty cases were randomly chosen for

training and scored by the 3 readers over an interval of 2 weeks.

Reliability statistics were calculated using the weighted kappa
coefficient of agreement. The initial interrater reliability was
moderate to substantial (kw = 0.59 - 0.70, 95% CI 0.36 - 0.82 to 0.40
- 1.00). Discordant scores were settled at a consensus meeting
between the readers and the experienced MSK radiologist. From
this, the following points were added to the erosion definition: (a)
Erosions are breaks seen on either the axial or coronal view, (b) The
erosion depth is to be rounded down to Imm if measurement is
</=1.49mm and rounded up to 2mm if measurement is >/=1.5mm,
(c) Erosions are included if they involve the joint proper. Bony
defects/irregularity seen at the inferior margin of the bony pelvis

are excluded.

Following an 8-week interval from the consensus meeting, the same
30 patients were re-scored to assess intra and inter-rater reliability.
This resulted in substantial agreement (kw = 0.66 - 0.77, 95% CI 0.46
- 0.87 to 0.63 - 0.90) with moderate to almost perfect intra-rater
reliability (kw = 0.47 - 0.85, 95% CI 0.20 - 0.72 to 0.74 - 0.97). There
was an improvement in interrater reliability following training and

clarification of the erosion definition.
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After a further 8-week interval from the re-scoring exercise, the
cases were randomly divided between readers to identify
radiological features of CTSI. As our sampled population was
enriched (with IBD diagnosis and age range within the highest
diagnostic yield for axSpA), we selected the criteria which were
shown to have the highest sensitivity (94%) by Chan et al to identify
cases of sacroiliitis that were suspected to co-occur with axSpA, so

that all possible cases were included.

4.2.5 Study Population

Screening questionnaires (SQ) were sent to all patients with (a) CT
performed for non-MSK indications; (b) Age between 18 and 55
years of age inclusive at the time of CT; (c) IBD diagnosis (by
gastroenterologist with supporting histology or radiology results);
(d) Presence of CTSI, defined as the presence of sacroiliac joint
ankylosis, total erosion score (TES) of 23, > 0.5 cm iliac sclerosis
and/or > 0.3 cm sacral sclerosis. Those who replied with a valid
completed SQ and gave informed consent were enrolled. Those
with chronic back pain > 3 months, age onset < 45 years were
invited for rheumatology assessment. Those with pre-existing
confirmed axSpA, verified from their medical records were
contacted via telephone to collect clinical characteristics but were

not reassessed.

78



4.2.6 Clinical Assessment

Clinical assessment included a full medical interview; physical
examination by a rheumatologist, including joint and tender point
count, the MASES, dactylitis count, BASMI; patient-reported
outcomes, including the BASDAI, BASFI, BASG, the Harvey-
Bradshaw-Index, Partial-Mayo-Index; laboratory tests including

CRP, ESR, HLA-B27; and dedicated MRI sequences for axSpA

detection (similar to clinical study, see 3.2.4 Clinical assessment)

4.2.7 Diagnosis Verification

Each subject was discussed in two virtual meetings: an initial
discussion solely based on clinical history and examination
findings, and a second following the availability of laboratory and
imaging results. The panel comprising three expert
rheumatologists with a specialist interest in axSpA were blinded to
the CT findings (sclerosis, erosions and/or ankylosis). Each made
either a positive or negative diagnosis of axSpA. They also
indicated their level of confidence on a 10-point Likert scale. RVD-
axSpA was confirmed when at least two rheumatologists agreed. A
level of confidence (LoC) was reflected by an average of the three
Likert scales. A similar process was undertaken when the results of
MRI and laboratory results were available. Any discrepancy (i.e.
change of diagnostic category or reduced LoC) between the pre-
and post- investigation diagnosis was discussed in a further
summary meeting, and a final diagnosis made by a majority
consensus vote after a subsequent review of all clinical, laboratory

and MRI information.
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4.2.8 Definition of CT Screening Tool and retrospective
analysis
The presence of sacroiliac joint ankylosis or total erosion score (TES)
>3 was defined by Chan et al [117] as sufficient to identify patients
as having sacroiliitis with suspected axSpA that may warrant a
rheumatologist referral. Chan et al highlighted that sclerosis alone
has a lower specificity and lower positive likelihood ratio than the
other features (erosions and ankylosis), thus sclerosis was excluded

from their final definition.

4.2.9 Power calculation and statistical analysis

Estimates of the proportion of RVD-axSpA in those IBD patients
with CTSI were unknown. Instead, sample size was estimated from
symptomatic CTSI (arrange of 3% to 45%) [132,139,140]. It was
estimated that 21 patients were needed to detect a minimum
symptomatic CTSI proportion of 30% (derived from clinical
experience at our institution) at a nominal threshold significance of
P =0.05. Based on the assumptions that 50% of these patients would
respond to the SQ and that 80% of the respondents would take up
an invitation for clinical review, the study aimed to screen an initial

sample of 54 patients with IBD.

Descriptive statistics were used to summarize the patient
characteristics, stratified by symptoms and diagnosis. For
calculation of proportions, the frequency of cases (i.e. RVD-axSpA)
to the base population (i.e. IBD patients with CTSI) was used with
a calculated confidence interval. Inter-clinician diagnostic

agreements were calculated using kappa statistic with estimated
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confidence intervals. Descriptive statistics were used to present the
average LoC. The efficacy of the CT Screening Tool in predicting a
final diagnosis of axSpA was measured in terms of sensitivity,
specificity, positive and negative predictive values. Data analysis
was performed using STATA Version 15 (StataCorp, TX, USA) and
Microsoft Excel 2016 (Microsoft, WA, USA).
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4.3 Results
4.3.1 Service evaluation results

Three hundred and one unique scans of patients with verified IBD
(mean age 36; female 50.8%) were reviewed by the radiology team
(see Figure 8 and Figure 10). A total of 60/301 (19.9%) of these
patients were identified as having CTSI. Among 248 CD and 53 UC
patients, the proportion of CTSI were 51/248 CD (20.6%) and 9/53
UC (17.0%) respectively. The accompanying radiology report of
these 60 positive scans for CTSI were reviewed. Only 15 (25%) of
these cases were reported as showing sacroiliitis with no
recommendation made for onward rheumatological evaluation. Of
the remaining 45 CTSI: 26 were unrecognised despite the report
documenting a bone review, 17 did not mention a bone review, and
2 were unrecognised despite the SI joints having apparently been
reviewed. In summary, 1 in 5 selected patients with IBD had
sacroiliitis suggestive of axSpA but this was not reported in 3 out of

4 scans.
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4.3.2 Study patient characteristics and axSpA diagnosis

In total, 60 patients were sent a SQ. In total, 32 (53%) patients
responded to the invitation to participate and 27 (84%) were
enrolled (see Figure 8 and Figure 10). The detailed clinical
characteristics of these patients are shown in Table 8-10 . Out of 27
patients, 14 (51.9%) were invited for rheumatology assessment, as 8
(29.6%) had a prior diagnosis of axSpA, and 5 (18.5%) did not report
CBP. Out of these 14 patients, 3 (21.4%, 95% CI 4.7-50.8) had
undiagnosed RVD-axSpA. The other diagnoses included
spondylosis (5/14, 36%), fibromyalgia (5/14, 35.7%), and
nonspecific lower back pain (1/14, 7.1%). In total, 11 of the 27
(40.7%, 95% CI 22.4-61.2) enrolled patients had RVD-axSpA. See
Table 11 for different permutations of various proportions of

axSpA /sacrailiitis.
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Characteristicsbs ~ Asymptomatic ~ Symptomatic Known Un- ALL

CTsl CTSIe diagnosed
axSpAd CTsSI
axSpAc
(n=5) (n=11)
=8 =27
(n=8) ) (n=27)
Demographics
Gender: female 1 (20.0) 7 (63.6) 1(12.5) 3 (100.0) 12 (44.4)
Age at CT scan™: 36.6 (6.7) 33.6 (7.6) 43.9 (9.0) 39.0 (6.1) 41.2 (7.0)
years
Age at presentation 43.2(6.1) 39.7 (6.8) 40.8 (14.2) 44.7 (6.1) 41.2(9.2)
to rheumatologye:
years
CBP Characteristics
Presence of CBP*: yes 0 (0.0 11 (100.0) 8 (100.0) 3 (100.0) 22 (81.5)
Age of onset of CBP: - 21.9(5.7) 27.3(9.8)v  31.0(10.5) 249 (8.2)b
years
IBP Calin 0 (0.0 5 (45.5) 4 (50.0) 2 (66.6) 11 (40.7)
IBP Berlin 0 (0.0 4 (36.4) 3 (37.5) 3 (100.0) 10 (37.0)
IBP ASAS 0 (0.0 5 (45.5) 3 (37.5) 1(33.3) 9 (33.3)
Other relevant
axSpA history
Positive personal 0 (0.0 3 (27.3) 5 (62.5) 2 (66.7) 10 (37.0)
history of axSpA
conditions (Not IBD)
Positive personal 0/1 (0.0 0 (0.0 1/5 (20.0) 2 (66.7) 3/20 (15.0)
history of
inflammatory
peripheral MSK
pain: yesh

Table 8: Clinical characteristics of IBD patients with CTSI in the Imaging Strategy Study (part
1).
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Acute anterior

uveitish
Skin psoriasis

Positive family
history of axSpA

conditions

IBD characteristics
Crohn’s Disease
Ulcerative Colitis

Age of IBD
symptoms onset:

years

Age of IBD

diagnosis: years

IBD Dx Delay -
duration between
IBD symptom onset

to diagnosis: years

Duration of IBD -
duration between
IBD diagnosis to
rheumatology

review: years

IBD treatment and

disease activity

Ever use biologics
for any indication

before presentation

Patient reported
current IBD disease

activity: remissionh

0 (0.0)

0 (0.0)

0 (0.0)

3 (60.0)
2 (40.0)

26.6 (6.5)

27.6 (6.2)

1.0 (2.0)

15.6 (6.5)

2 (40.0)

3/4 (75.0)

1(9.1)

2 (18.2)

5 (45.5)

10 (90.9)
1(9.1)

17.6 (6.9)

23.3(73)

3.0 (8.0)

16.4(7.2)

4 (36.4)

5 (45.5)

1/7 (14.3)

3 (37.5)

5 (62.5)

7 (87.5)
1 (12.5)

30.8 (13.5)

31.6 (13.1)

0.0 (1.5)

9.1(12.2)

4 (50.0)

0 (0.0)

1(33.3)

1(33.3)

2 (66.7)
1(33.3)

31.0 (8.2)

34.3 (4.9)

2.0 (8.0)

10.3 (3.5)

1(33.3)

1(33.3)

2/26 (7.7)

6(22.2)

11 (40.7)

22 (81.5)
5 (18.5)

24.7 (10.8)

27.8 (9.6)

2.0 (8.0)

13.4 (8.9)

11 (40.7)

9/18 (50.0)

Table 9: Clinical characteristics of IBD patients with CTSI in the Imaging Strategy Study (part

2).
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Last
gastroenterologist
record of IBD
disease activity:

remissionh

Examination and
PROMs

BMI: kg/m2i
BASMI: max 10i
BASDAI: max 10r
BASFI: max 10h
BASG: max 10i

Harvey-Bradshaw

Index: remissionti

Partial Mayo Index:

remissionii

Investigations and

Classifications

HLA-B27 positiveh
CRP: crude, mg/Li
ESR: crude, mm/hi

Fulfilled ASAS MRI

SIJ positive criteriah

3 (60.0)

9(81.8)  5/5(100.0)

29.0 (8.1) -
2.1 (0.6) -
40 (2.1) 5.8 (1.2)p
3.2(2.7) 3.5 (1.5)
44 (2.8) -

5/10 (50.0) -

1/1 (100.0) -

1/10(91)  3/7 (42.9)
3.0 (3.0) -
7.0 (9.0) -

0 (0.0) 3/6 (50.0)

3 (100.0)

25.8 (6.0)
24(0.7)
49 (2.9)
2222

41(2.0)

2/2 (100.0)

1/1 (100.0)

1(33.3)
2.0 (11.0)
7.0 (15.0)

1(33.3)

20/24 (83.3)

28.3 (7.6)b
2.4 (1.0)
47 (2.1)b
3.1 (2.4)
44 .6)

7/12 (58.3)b

2/2 (100.0)

5/21 (23.8)
2.5 (2.0)
7.0 (9.0)

4/20 (20.0)

Table 10: Clinical characteristics of IBD patients with CTSI in the Imaging Strategy

Study (part 3).

*CT was done for non-MSK indications. vInitial data was collected prospectively via a
questionnaire for all groups. <Symptomatic CTSI and Undiagnosed axSpA group
underwent further clinical assessment prospectively. Data from Known axSpA is
collected from further case mnotes and telephone review. ¢Age at presentation to
rheumatology is taken as the date of first rheumatology assessment for all groups except
Asymptomatic CTSI which was taken to be date of enrolment into study. /Chronic back
pain is defined as intermittent/continuous back pain/stiffness lasting a total duration of
more than 3 months. sExcept where indicated otherwise, values are the n (%), mean
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(5.D.); median (IQR); "Different base total due to missing data, which is excluded from
relative frequency calculation; {Subgroup analysis; iProspective clinical assessment data
only; - No data.

AS: Ankylosing spondylitis; ASAS: Assessment in SpondyloArthritis international
Society; axSpA: axial spondyloarthritis; AZA: azathioprine; BASDAI: Bath Ankylosing
Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondylitis Functional
Index; BASG: Bath Ankylosing Spondylitis Global Score; BASMI: Bath AS metrology
index; BMI: body mass index; CBP: chronic back pain; CD: Crohn’s Disease; CRP: C-
reactive protein; CT: computed tomography; CTSI: CT-defined sacroiliitis; Dx: diagnosis;
ESR: erythrocyte sedimentation rate; ESSG: The European Spondyloarthropathy Study;
HLA-B27: human leukocyte antigen B27; IBD: inflammatory bowel disease; IBP:
inflammation back pain; MASES: Maastricht Ankylosing Spondylitis Enthesitis Score;
MRI: magnetic resonance imaging;, MSK: musculoskeletal; MTX: methotrexate; n:
number/count/frequency; NSAIDs: Non-steroidal anti-inflammatory drugs; PROMs:
patient reported outcome measures; SlJ: sacroiliac joint; SpA: Spondyloarthropathy; UC:
Ulcerative Colitis
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Case Base Cases, Base Proportion?,
Definition Population n  Population, %
Definition n
Undiagnosed All patients 3 14 21.4
axSpAPb who had CA«
Undiagnosed All patients 3 27 11.1
axSpA who returned a
valid SQd
All axSpA All patients 11 27 40.7
who returned a
valid SQ
All axSpA Patients c/o 11 22 50.5
sCBP who had
CA
Asymptomatic ~ All patients 5 27 18.5
CTsI who returned a
(No sCBP) valid SQ
Symptomatic All patients 22 27 81.5
CTsI who returned a
(sCBP) valid SQ
Symptomatic All patients 11 27 40.7
CTsI who returned a
(sCBP but no valid SQ
axSpA)
All axSpA All patients 11 60 18.3¢
who were sent
aSQ
Undiagnosed All patients 3 60 5.0e¢
axSpA who were sent

aSQ

Table 11: Proportions of axSpA/sacroiliitis in patients with IBD.

“Proportions are in reference to the Figure 8; proportion = case / base x 100%.

bAxSpA refers to RVD-axSpA. <CA refers to the group that had a clinical assessment for
axSpA either in the study or previously by a rheumatologist. *Valid SQ refers to the group
that returned a valid completed SQ. ¢This estimate assumes that all other cases in the base
population do not  have a clinical diagnosis of  axSpA.

AxSpA: axial spondyloarthritis; CA: clinical assessment; c/o: complaining of; CTSI:
computed tomography—defined sacroiliitis; IBD: inflammatory bowel disease; RVD:
rheumatologist-verified diagnosis; sCBP: self-reported chronic back pain > 3 months, age
of onset < 45 years old; SQ: screening questionnaire.
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4.3.3 Agreement of RVD-axSpA and LoC

There was moderate agreement (k = 0.42, 95% CI 0.04 - 0.80) with a
median LoC of 6 (IQR 2 - 8) of RVD-axSpA based on only clinical
information before investigative results. Once presented with
investigation results (i.e. CRP, ESR, HLA-B27, MRI findings), the
agreement changed to fair (k = 0.30, 95% CI 0.00 - 0.65) with a
median LoC of 7 (IQR 3 - 9). The agreement was substantial (k =
0.74, 95% CI 0.10 - 0.98) with a median LoC of 7 (IQR 5 - 8) for
discrepant cases after further discussion. For all cases, the final
agreement was almost perfect (k = 0.85, 95% CI 0.35 - 0.97) with a
median LoC of 8 (IQR 5 - 9).
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4.3.4 Performance of the CT Screening Tool

The utility of the CT Screening Tool was explored in different
groups for its performance, retrospectively. The CT Screening Tool
was applied to patients who joined the study regardless of having
self-reported CBP (analysis 1: patients asymptomatic and
symptomatic with CTSI) vs patients with self-reported CBP, CBP
duration of greater than 3 months, and age of onset < 45 years based
on the SQ (analysis 2: patients symptomatic with CTSI). These
results are shown in Table 12 and Table 13. The sensitivity or the
ability of the tool to detect patients with RVD-axSpA, was similar
for both groups at 90.9%. The specificity values for the groups, or
the ability of the tool to correctly reject those without axSpA was
56.3% and 63.6% respectively.
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Clinical Analysis 12, n Analysis 2b, n

Diagnosis Positive ~ Negative Total Positive ~ Negative Total
axSpA 10 1 11 10 1 11
No axSpA 7 9 16 4 7 11
Total 17 10 27 14 8 22

Table 12: Analysis of CT screening Tool: Participants in each analysis group.

a Analysis 1 involved applying the screening tool to the group with or without a history
of chronic back pain who have an age of omset of < 45 yrs (n = 27).
b Analysis 2 involved applying the screening tool to the group with a history of self-
reported chronic back pain who have an age of onset of <45 yrs (n = 22).

AxSpA: axial spondyloarthritis; CT: Computed Tomography.

Sensitivity,  Specificity, PPV, NPV, LR+ LR- DOR

% % % %
Analysis 1a 90.9 56.3 58.8 90.0 2.1 0.2 129
Analysis 2b 90.9 63.6 71.4 87.5 2.5 0.1 17.5

Table 13: Analysis of CT screening Tool: Performance of the screening tool.

a Analysis 1 involved applying the screening tool to the group with or without a history
of chronic back pain who have an age of omset of < 45 yrs (n = 27).
b Analysis 2 involved applying the screening tool to the group with a history of self-
reported chronic back pain who have an age of onset of <45 yrs (n = 22).

CT: Computed Tomography; DOR: diagnostic odds ratio; LR-: negative likelihood ratio;
LR+: positive likelihood ratio; NPV: negative predictive value; PPV: positive predictive
value.
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4.4 Discussion

AXSpA is a clinical diagnosis based on suspicious symptoms
supported by investigations including imaging [18]. Imaging
positive sacroiliitis without symptoms does not automatically
imply a diagnosis of axSpA without physician verification.
Sacroiliac joint abnormalities can occur for other reasons, including
mechanical or degenerative causes, which can manifest as
subchondral sclerosis, vacuum phenomenon, and osteophytosis.
[35,36]. In addition, targeted therapy should not be given to patients
without a clinical diagnosis of axSpA regardless of imaging results.
This highlights the importance of understanding what proportion
of IBD patients with CTSI have RVD-axSpA. Referral strategies
have been published for AAU [107], and questionnaires have been
developed to identify spondyloarthritis, using classification
criteria, among patients with IBD [109-112]. However, there are no
published data on the use of CT as a referral strategy with
subsequent confirmation of a rheumatologist-verified diagnosis of

axSpA.

We identified that 60 out of 301 (19.9%) of patients with IBD
undergoing CT for non-MSK indications had CTSI, and at least 11
out of 60 (18.3%) had RVD-axSpA. In total, 5% (3/60) were
previously undiagnosed, despite a mean interval since the index CT
scan of 5.7 years and mean duration of back pain of 13.7 years. The
validated CT screening tool to identify CTSI was shown to have a
sensitivity of 90.9% and specificity of 63.6% for a clinical diagnosis
of axSpA. Taken together, this suggests that among an IBD cohort,
aged 18 to 55 years, with a CBP duration > 3 months and an age of
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onset < 45 years, the tool would be effective in identifying patients

with IBD at the highest risk of having RVD-axSpA.

Previous clinical-based studies have shown that 3% to 45% of
patients with IBD have symptomatic sacroiliitis seen on plain
radiograph and/or CT using a broad range of case definitions for
sacroiliitis [132,139,140]. These authors also showed that the
proportion of asymptomatic sacroiliitis (i.e. patients with IBD with
sacroiliitis but no back pain) ranged from 13.6% to 32% [139-141].
On the other hand, radiology-based studies found that the
proportion of incidental/coincidental sacroiliitis on CT in patients
with IBD, using various case definitions in IBD patients is between
2.2% and 25% [113-116]. In this study, 22 out of 27 (81.5%) patients
with IBD had symptomatic CTSI: 11 out of 27 (40.7%) had RVD-
axSpA (3/11 were undiagnosed and 8/11 had known diagnosis)
and 11 out of 27 (40.7 %) had symptoms but no RVD-axSpA. We also
found that 5 out of 27 (18.5%) patients with IBD had asymptomatic
CTSI (Figure 10 and Table 11)

This study is important for several reasons. Firstly, the design of the
study is novel. It involves a cross-sectional postal survey of
patients, supplemented by a structured clinical assessment of a
subset of participants to establish the proportion with RVD-axSpA.
This is designed to mirror the real-world clinical pathway, whereby
if an IBD patient is found to have suspicious sacroiliac changes on
imaging, the responsible clinician (the SQ is the surrogate here) will
review the patient before onward referral for rheumatology
assessment. It is for this reason that the clinical assessment was only

performed in those with self-reported CBP > 3 months, onset age <
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45 years (which gives a moderate diagnostic probability of axSpA

in daily clinical practice).

Secondly, the diagnosis is made by an experienced panel of
rheumatologists with a special interest in axSpA, with good
agreement and high level of confidence. Given that there is no gold-
standard diagnostic biomarker (laboratory, genetic or imaging), the
current gold standard is expert opinion. When approaching
patients with multisystem complex disease, it can be difficult to
make a diagnosis [145]. There is a need to distinguish if the
aetiology of sacroiliitis, and back pain, is a result of one or more
underlying pathologies. They could include
mechanical/degenerative disease; and/or psychological pain
overlay of a chronic disease; undiagnosed active inflammatory
axial disease; or a combination of both. In this cohort, where the
mean disease duration was > 10 years, only 4 out of 9 (44.4%)
patients with RVD-axSpA and CTSI had active sacroiliac joint
inflammatory lesions on MRI. On the other hand, among patients
with a mean disease duration of 17 years with symptomatic CTSI
but no diagnosis of RVD-axSpA, none (0/11, 0%) had active
sacroiliac joint inflammatory lesions. This could reflect the natural
history of inflammatory lesions and highlights the challenges
around reliance on structural/inflammatory imaging lesions in
making a clinical diagnosis of axSpA in this population. Even in a
recent consensus meeting, where the International Organization for
the Study of Inflammatory Bowel Disease is developing consensus
recommendations for the diagnosis and monitoring of extra-

intestinal manifestations for inclusion in IBD clinical trials, this
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crucial point may have been overlooked, as 83% of the attendees
agreed that the presence of inflammatory back pain with consistent
imaging (in this definition MRI) findings would be sufficient for the
diagnosis of axSpA without a rheumatologist expertise [112,146].

Thirdly, our study was able to explore the usefulness of a validated
imaging tool that may prompt earlier referral to rheumatology,
potentially expediting a diagnosis of axSpA. This study shows that
by utilising an objective tool and a self-reported screening
questionnaire, it is feasible to filter the large numbers of patients
with IBD having CT scans down to those with a high pre-test
probability of axSpA and arrive at a manageable proportion of
patients for clinical assessment. This will ensure that rheumatology
services are not overwhelmed and yet are able to identify some

undiagnosed axSpA.

This study has several limitations. The study had a cross-sectional
design, the sample size was small, and this was a single-centre
study. We focused our sample on the population with the highest
probability of axSpA; therefore, it is possible that we missed other
cases because of selection bias. Also, 33 out of 60 (55%) patients with
CTSI did not complete the SQ or declined to participate (Figure 8),
thus, their data were not captured. This means that the results may
not be generalisable and the prevalence of undiagnosed RVD-
axSpA may have been underestimated. Our design did not allow
for evaluation of those without CBP, some of whom may have had
axSpA; however, it is likely that such patients would have a lower
symptom burden and not require targeted therapy. Finally, we did

not clinically re-evaluate those with a pre-existing diagnosis of
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axSpA, so it is theoretically possible that some of these patients

could have been misdiagnosed.

In conclusion, the results of this study may have practical
implications, as they show that there is still undiagnosed axSpA
among patients with established IBD attending a secondary care
institution. It also explores the possibility of using a pragmatic CT
screening tool to improve disease awareness among radiologists,
aid in axSpA identification, and reduce the delay to diagnosis in
this population. The practicalities of implementing this strategy on

a wider scale in routine practice will need further research.
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Chapter 5. Conclusion

51 Summary

AXSpA is closely associated with IBD, but evidence for the
contemporary prevalence of undiagnosed axSpA verified by a
rheumatologist in IBD patients is sparse. There are referral
strategies in primary care and other extra-musculoskeletal
manifestations of axSpA, but diagnostic delay still exists. Before we
can proceed to develop axSpA referral strategies specific for IBD
patients there is a need to quantify the ‘hidden burden’ or
undiagnosed prevalence of axSpA in IBD patients in current daily
clinic practice. The principal aims of the project were to estimate the
frequency of undiagnosed RVD-axSpA in IBD patients in the
secondary care setting and to demonstrate strategies for their

identification in contemporary medical practice.

The N-ASPIRE clinical strategy study found that the prevalence of
undiagnosed RVD-axSpA in IBD patients seen routinely in a
hospital setting with self-reported CBP, is at least 5%. This
represents a significant hidden disease burden as it is 40% of the
total RVD-axSpA in our sample. The N-ASPIRE imaging strategy
study showed that at least 5% of IBD patient undergoing CT for
non-MSK indications (with CTSI) had previously undiagnosed
RVD-axSpA who may be identified using a validated CT screening

tool.

This project is a testament to potential referral strategies for

undiagnosed IBD patients with suspected axSpA in modern
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medical practice. This can supplement the secondary care referral
strategies to identify undiagnosed axSpA, thereby reducing
diagnostic delay further and allowing early access to treatment (see

Figure 11).

Ophthalmology Gastroenterology

Rheumatology
(?axSpA)

Dermatology

Radiology

(Psoriasis) {Imaging Sacroiliitis in IBD)

Figure 11: Referral Strategies.

Figure by author. AAU: acute anterior uveitis; axSpA: axial spondyloarthritis; DUET:
Dublin Uwveitis Evaluation Tool; IBD: inflammatory bowel disease; PEST: Psoriasis
Epidemiology Screening Tool
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5.2 Critical Appraisal of Project

In retrospect, there are elements of the project which could be

improved. I will discuss these points in the next few paragraphs.

5.2.1 Development of a clinical tool

Given the design of the N-ASPIRE Clinical Strategy Study, it is
possible that one could envision recruiting more patients into the
study to enable the formation of two cohorts, a developmental
cohort, and a validation cohort. One could use the developmental
cohort to establish the prevalence of undiagnosed axSpA verified
by a rheumatology in IBD patient attending routine secondary care
IBD clinics. Following which, the characteristics of the undiagnosed
axSpA versus the non-axSpA group could be used to explore any
significant variables. By using logistic regression, one may be able
to uncover key variables in the clinical referral strategy that could
constitute a clinical referral tool which can subsequently be tested
in the validation cohort. In this way, the clinical referral strategy

would be proven more robustly.

In the current study, we approached 470 patients to find 82 patients
(17%) for a full clinical and imaging assessment which resulted in 4
undiagnosed cases. As this was a low event rate, there would be a
low permutation of outcomes, thus the increase in a single event or
not will greatly influence the test statistics during statistical testing,

leading to erroneous conclusions.

Ideally, we could have greatly increased the number of patients

recruited into the study, but this would be beyond the time and
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budget allocated for this study. On reflection, the task of developing
a clinical referral tool in IBD patients will more likely be a national
level project with contribution from multiple research sites to

increase sample size and thus the event rate.

5.2.2 Assessment of non-axSpA subjects

In the clinical study, we should have assessed all 51 patients
without self-reported chronic back pain instead of trying to match
one patient for every two patients with self-reported chronic back
pain, because eventually there were only 10 patients who were not
selected for clinical assessment. This then led to difficulty in trying
to perform conclusive statistical analysis on this group due to the

unknown data of the missing subjects and matching.

There were ethical and financial constraints in trying to assess all
the patients. Also, we would be unlikely to gain further knowledge,
especially in a group who has self-reported to be asymptomatic for
chronic back pain. In our sample, there was a single undiagnosed
“asymptomatic” patient with axSpA. This patient admitted to the
presence of chronic lower back pain on further detailed questioning
during the clinical assessment, but this symptom was not reported
on the self-reported questionnaire by the patient due to personal

health belief.

In the imaging study, apart from the (33/60) 55% who did not
complete or decline to participate, we were unable to justify, for
ethical reasons, contacting and assessing the other 241/301 (80%)
who had their CT scans for non-musculoskeletal reasons especially

when there were no imaging changes on CT. In an ideal word, it
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would be interesting to understand if there were any back
symptoms in these patients, as we know that CT changes are
usually present after having undiagnosed axial inflammation for a
prolonged duration. These patients who are symptomatic may have
undiagnosed axSpA. We hope that for these patients, the clinical
strategy will be the one that picks up these symptomatic patients

either in secondary care IBD clinics or via primary care.

5.2.3 Screening of axSpA using MRI scans vs CT scans used
for IBD assessment

During the time of development of the imaging study, the MRI
protocol used for diagnosis of axSpA and IBD disease assessment
was very different. It is of common knowledge that although MRI
will eventually be the preferred modality for the assessment of
inflammatory gut disease, the use of CI scans in acute
presentations of inflammatory bowel disease and other acute
situations still exceeds the use of MRI scanning [147-150]. At the
time of development, there were also recent studies by Chan et al
[116,117] who developed a practical screening tool using CT scans
and suggested that it could be used to screen for axSpA patients in
IBD patients. Thus, we used CT as the imaging modality in our
imaging strategy study instead. Moving forward in time, Evans et.
al. under the expert guidance of the late Deepak Jadon [151], have
tried to show the use of magnetic resonance enterography (MRE) as
a screening tool to identify axSpA that have been clinically
diagnosed with a sensitivity of 60% and specificity of 85%. They
concluded that due to the poor sensitivity, the use as a screening

tool is limited.
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5.3 Updates from the passage of time

An editorial [112] and two recent articles [152,153] after the
completion of this project have echoed and agreed with the
concepts discussed in this thesis including: the difficulty in
differentiating axSpA and IBD related disease; the lack of consensus
in definitions and the variability in the current reported data in this
tield; the importance of joint working between other specialties and
rheumatology; the delay in diagnosis in axSpA being an ongoing
problem; and the need for robust evaluation of simple non-
burdensome referral strategies to improve diagnostic delay in
axSpA. The whole project team was also delighted that the work
has been incorporated into a national report [154] that was
produced by the National Axial Spondyloarthritis Society (NASS)
on IBD and axSpA. In June 2023, NASS, in collaboration with
Crohn’s & Colitis UK and with support from the British Society for
Gastroenterology (BSG), launched the findings of their landscape
review into diagnosing axSpA in people living with inflammatory
bowel disease. This is part of their “case for change” reports, where
they provide resources to reduce time to diagnosis in axSpA for
healthcare professionals and the wider health ecosystem in the
United Kingdom to reduce time to diagnosis in axSpA. They have
noted the prevalence rates of chronic back pain (19%) and
undiagnosed axSpA (5%) in IBD patients from our study and will
be working further to estimate the health economics around the
increased referral burden to rheumatology. In addition, they also

recommended a gold standard referral pathway for the referral of
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IBD patients with suspected axSpA, which is not dissimilar from

our proposed clinical referral strategy (see Figure 12).
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Pathway

Gastroenterology team:
Ask patient about back pain
in IBD clinic
(potentially through a questionnaire in advance)

Check if it is inflammatory

Gastroenterology team:

by asking patient to complete
NASS symptom checker

Score of 5 or more

Score of 4 or less

y

If it shows & high likelihood of
IBP / axial SpA then refer to
rheumatology
(via advice & guidance, named clinician or
referral protocol)

Y
-e If it does not show a high
likalinood of IBP / axial SpA
then refer to a community MSK
physiotherapy service to treat the
symptoms (based on local pathwau)

Triage and assess for axial SpA

Rheumatology team:

(in England as per GIRFT pathway,
rest of UK as per local pathway)

axlal SpA confirmed

axlal SpA negative

L\

If a<ial SpA plug IBD confirmed
patient is jointly managed by
gastroenterology and rheumatology

ir axial SpA negative
inform gastroenterology and refer
patient to community MSK
physiotherapy services to
treat the symptoms

Figure 12: NASS IBD referral pathway.

This is taken from the NASS document. DOIL: https;//www.actonaxialspa.com/wp-

content/uploads/2023/06/5620-NASS-IBD-in-diagnosis-of-AS_Digital. pdf
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5.4 Future directions

The results and frameworks from this project are unlikely to be the
final stop, it is likely to be the beginning of a journey. Given the
many challenges around the axSpA related IBD spectrum disease,

there is a need for further research into the following:

e Improving and building on the results and referral strategies
frameworks from this project, and to design a simpler and

effective referral strategy.

e Developing and validating a clinical referral tool based on the
refined referral strategy, so that each referral is more specific

and targeted. This will reduce overall health economics.

e Identifying and improving the wunderstanding of the
characteristics of axSpA-related IBD spectrum disease from the

cohort of referred patients.

e Exploring if there are any similarities or differences between

axSpA-IBD populations vs isolated IBD or axSpA populations.

e With a more defined patient cohort, further exploration of
treatment and management strategies can be formulated and

tested.

e Ultimately the programme of research should ideally result in a
consensus in terminology, classification, referral strategies,
diagnosis, and management. Further clinical science projects
using molecular genetics, GWAS hypothesis free testing and
artificial intelligence, may elucidate the pathophysiology of the
axSpA related IBD spectrum diseases.
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1 Study Summary

Title Actral Spondyloarthritis in Inflammatory Bowel Disease — secondary care cross-scetional
prevalence and development of an evidence-base referral wol [Norfolk - axial SpA IBD
referral Tool (N-ASFIRE Tool)]

Acronym N-ASPIRE Tuol

Study aimsand |« To the preval of physician verified axSpA in an 1BD population and

objectives identify undiagnosed cases as the “hidden burden”™ of axSpA.

+  The assessment of these subjects’ characteristics will facilitate the development of a
referral tool that can aid clinicians to improve identification, reduce diagnostic delay
and enable access to treat t

Study Design Investigator led. cross-sectional. single centre study

Siudy Site Morfolk & Norwich University Hospital

Study Durati 12 months from study co date

Study Timeline

Months N - 1123456 TIRBR]S[10]11]12
Funding =

Etlics '%

Recruitment i

Phas= 1 =

Phase 2 =}

Data Analysis ]

Wte up i

Abstract Submission

Journal Submission

Sample Size
Study
Population

390 subjects (minimum number needed to be screened)
Adults aged 18-80 with physician verified IBD who are not on biologic treatments and

have chronic back pain onset younger than 45 vears old

Primary + Mini preval of physician verified diagnosis of axSpA in [BD subjects
oulcomes o Nimmum prevalence of undiagnosed axSpA in IBD subjects
»  Establish the sensitivity, specificity, positive predictive value, negative predictive
value, positive likelihood ratio, negative likelihood ratio, diagnostics odd ratio of the
N-ASPIRE Tool
Secondary «  Minimum prevalence of CBP in IBD subjects
outcomes +  Mini I I of infl tory back pain (via Calin, Berlin and ASAS
criteria) in IBD subjects
« M prevalence of ASAS classified axSpA (clinieal vs nr-axSpA vs AS) m [BD
subjects

+  Minimum prevalence of axial SpA via ESSG criteria in IBD subjects

Minimum prevalence of AS via mNY C criteria

Minimum prevalence of symptomatic sacroiliitis (without a physician verified

diagnosis of axSpA)

Quantity, type, frequency and duration of use of NSAIDS in IBD subjects with CBP

Prevalence of HLA-BE27 in the above categories

Minimum prevalence of arthritis, enthesitis, dactylitis in [BD subjects with axSpA

Minimum prevalence of asymptomatic sacroiliitis (in IBD subjects without CBF)

Difference between the characteristics of subjects: TRD with CBP vs TRD without

CEP

+ Difference between the characteristics of subjects: IBD with axSpA vs IBD with CEP
but no axSpA diagnosis vs IBD without CBP or axSpA diagnosis

+  Difference between the characteristics of subjects: IBD with axSpA vs IBD without
chronic back pain

e Difference between the characteristics of subjects: IBD with axSpA vs IBD witheut

..

" 8 80

axSpA
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1.1 Study Overview Flow Chart

Figure | — Studv Overview Flow Chart

Consecutive patients with gastroenterologist verified IBD attending secondary care
gastroenterology clinics identified

¥

g ™
Phase 1: Screening — invitation letter, patient information Screen positive & Decline to
leaflet and screening questionnaire sent out be contacted
. d Screen negative & Decline to
‘ be contacted
s ™)
Screen positive & Consent Screen negative &
to be contacted Cansent to be contacted
(SMAC Group)
- * J
-
Phase 2: Clinical A = 1 ent,
clinical lab y test, imaging test |
\ /
‘ End of Participant
- -
All diagnosis and results will be communicated by a letter to Involvement
patient +/- GP .
\ J
[ N-ASPIRE Tool Development J

&
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2. Introduction

2.1 Background

Axial spondyloarthritis (axSpA) is a chronic inflammatory arthritis predominantly mvolving
the spine and sacroiliac joints, with or without extra-spinal musculoskeletal manifestations
(peripheral arthritis. enthesitis, dactylitis) and extra-articular manifestations (iritis / anterior
uveitis, psoriasis and inflammatory bowel disease) (1). AxSpA has a disease spectrum. This
includes non-radingraphic axSp4 — individuals with axSpA features but without established
radiographic changes, and radiographic axial spondyloarthritis (commonly known as
Ankylosing Spondylitis) — individuals with axSpA features and radiographic sacroiliitis (2).

AxSpA is diagnosed clinically based on suspicious clinical features supported by laboratory
tests (Human Leucocyte Antigen B27. raised C reactive protein) and imaging (Magnetic
Resonance Imaging and/or X-ray). Advances in MRI have enabled earlier diagnosis of axSpA
via the identification of bone marrow oedema compatible or highly suggestive of axSpA in the
sacroiliac joints and/or spine prior to the development of structural changes on radiographs (3
7). Classification eriteria for axSpA (see Figure 2) based on a combination of imaging or
clinical criteria in patients with chronic back pain with onset belore 45 vears of age has been
developed by the Assessment of SpondyloArthritis interational Society (8,9). These are useful
for research purposes but are not diagnostic criteria.

Figure 2 — ASAS Classification Criteria for Axial Spondyloarthritis (axSpA) (9)

In patients with = 3 months of back pzain and age at onset < 45 years old
Sacrailiitis on imaging * AND oR HLA-B27 AND
21 SpA feature** 22 other SpA features **
** SpA features: * Sacroiliitis on imaging:
+ Inflammatory back pain * Active acute inflammation on MRI
* Arthritis highly suggestive of sacroiliitis
* Enthesitis (heel} associated with SpA
e Uyeitis * Definite radiographic sacroiliitis
* Dactylitis according to modified New York criteria
* Psoriasis
* Crohn's/Colitis
& Good response to NSAIDS
« Family history for SpA
* HLA-B27
« Elevated CRP

Axial SpA typically begins in the 2nd and 3rd decade (10). Delay to diagnosis is a major
problem with an average delay of between 8-10 vears. This means that patients often endure
intolerable symptom, linked to worse outcomes (disease activity, function, radiographic),
despite the availability of effective new therapies (11). Early treatment offers the best chance
of drug free remission and early disease responds best to TN inhibitors (12,13). Svkes et al
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(14) have recently shown that the delay 1o diagnosis has not improved despite the advances in
modern imaging and new approaches to diagnosis. They divided 1193 patients with a
physician-verified diagnosis of axSpA into a historical (diagnosed pre-2009) and current cohort
(diagnosed 2009-2013) and found that the average delay to diagnosis in the historical cohort
was 8.33 vears, and 9.39 years in the current cohort. They concluded that there is still a need
for further targeted education of health-care professionals in order to address the issue of delay
to diagnosis. National Ankylosing Spondylitis Society (NASS), the only charity in the United
Kingdom dedicated to supporting patients with axSpA, concluded in a recent conducted survey
of axSpA patients that the average delay to diagnosis (onset of symptoms to diagnosis) is still

8.50 years (15).

In an attempt 1o address the problem of delay to diagnosis, the National Ankylosing Spondylitis
Society has developed the “BACK PAIN PLUS™ campaign which is an awareness campaign
targeted at secondary care specialist who manage patients with common extra-articular
manifestations of axSpA: acule anterior uveitis (AALD, inflammatory bowel discase (IBD),
and psoriasis. It is proposed that these patients should be screened for the presence of chronic
back pain (with inflammatory features) and referred to rheumatology if they are found to screen
positive (16).

As mentioned carlier, axSpA is associated with extra-articular manifestations such as AAT
IBD and psoriasis. The estimated range of prevalence o’ AS in IBD patients is 1% to 25%, with
a recent ealeulated pool prevalence of 3% (17). The prevalence range varies considerably and
is reported to be between 4% to 7% in axSpA (18.19). Radiographic sacroiliitis (symptomatic
and asvmptomatic) is common, reported to be prevalent in IBD patients between a range of 1%
to 45% (20) with a recent calculated pool prevalence of 10% (17). It has been shown that about
4% of patients with IBD presents before the diagnosis of AS and twenty years later these
percentages doubled to about 7.5% while the risk of developing 1BD in patients with AS when
compared with the general population is increased by 3.3-fold (21) (22). In addition, there is
inereasing evidenee from genome-wide association studies that there is a relationship between
AS and gut inflammation which may explain the close association of the two conditions. Shared
genetics may contribute to a common inflammatory pathway (23.24).

Referral strategy trials have been proposed to facilitate identification of axSpA but almost all
are primary care referral strategies based on a combination of inflammatory back pain, imaging
lindings, HLA-B27 results and associated clinical features (4.25-27). In secondary care
referral, Haroon et al have recently developed an algorithm to dircet AAU referrals to
rheumatology (28). Also, Gotler et al and Leclerc-Jacob et al have both shown that 9.1% to
16.7% of IBD patients have MRI sacroiliitis (as defined by the ASAS Classification Criteria)
but no co-relation with a clinical verified diagnosis of axSpA (29,30) has been reported.

2.2 Rationale

We propose that it is important to understanding the prevalence of physician verified axSpA in
the IBD population (with the aid of contemporary imaging technologies such as MRI) as the
undiagnosed cases may represent a “hidden burden™ of axSpA. This will then allow the
assessment of their characteristics 1o facilitate the development of a referral tool to improve
identification, thereby reducing the diagnostic delay and enable the access to available effective
ireatments.
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3. Aims and Objectives
3.1 Aims

A single centre prospective observational estimation of the prevalence of undiagnosed axial
spondyloarthritis in existing secondary care inflammatory bowel disease population and the
development of a referral tool to facilitate carlier detection.

3.1 Objectives
Stream 1:

+ To estimate the prevalence of physician verified axial spondyloarthritis in inflammatory
bowel disease.

+ To estimate the prevalence of undiagnosed physician verified axial spondyloarthritis in
inflammatory bowel disease — the “Hidden Burden™ of disease.

Stream 2:

o To develop a referral tool for detection of undiagnosed axial spondyloarthritis in
infl tory bowel disease patients — the N-ASPIRE Tool.

3.1 Primary Qutcomes

Stream 1:

*  Minimum prevalence of physician verified diagnosed axSpA in IBD subjects (See
Figure 4 — Statistics Flow Chart in Section 7. Statistical Methods)

«  Minimum prevalence ol undiagnosed physician verified diagnosed axSpA in IBD
subjects

Stream 2:

» Establish the sensitivity. specificity, positive predictive value, negative predictive
value, positive likelithood ratio, negative likelihood ratio, diagnostics odd ratio of the

N-ASPIRE Tool
3.2 Secondary Outcomes
Stream 1:
«  Minimum prevalence of CBP in IBD subjects

o Minimum prevalence of inflammatory back pain (via Calin, Berlin and ASAS criteria)

in IBD subjects

«  Minimum prevalence of ASAS classified axSpA (clinical vs nr-axSpA vs AS) in IBD
subjects

*  Minimum prevalence of axial SpA via ES8G criteria in IBD subjects

12
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«  Minimum prevalence of AS via mNYC criteria

*  Minimum prevalence of symptomatic sacroilittis (without a physician verified

diagnosis of axSpA)
o Quantity. type. frequency and duration of use of NSAIDS in IBD subjects with CBP
*  Prevalence of HLA-B27 in the above categories
«  Minimum prevalence of arthritis, enthesitis. dactvlitis in [BD subjects with axSpA
*  Minimum prevalence of asymptomatic sacroiliitis (in IBD subjects without CBF)
+ Difference between the characteristics of subjects: IBD with CBP vs IBD without CBP

*  Difference between the characteristics of subjects: IBD with axSpA vs IBD with CBP

but no axSpA diagnosis vs [BD without CBP or axSpA diagnosis

*  Diflerence between the characteristics of subjects: IBD with axSpA vs IBD without
chronic back pain

*  Difference between the characteristics of subjects: IBD with axSpA vs IBD without

axSpA
4. Study Design

4.1 Study description

N-ASPIRE Tool will include two design st with compl tary methodology.

Stream 1: A cross-sectional survey of patients with IBD in secondary care, supplemented by a
structured assessment of a subset of participants (to include those with and without chronic

back pain).

Stream 2: An evidence-based development of a referral tool to facilitate earlier detection of

undiagnosed axial spondyloarthritis in IBD patients with chronic back pain: the N-ASPIRE
Tool (Norfolk - Axial SPa Ibd Rlferral Tool)

Stream 1 will consist of two phases outline below (Section 4.1.1 to 4.2). Stream 2 only consist
of data analysis and will be described in Section 7.3.
4.1.1 Phase 1: Screening
Recruited subjects meeting the inclusion criteria for phase 1 (See Section 5.1) are sent an
invitation package. The $Q is a modification of a validated questionnaire by Hamilton et al
@31).
The invitation package contains:

1. Invitation cover lelter by the gastroenterology team (See Appendix A)

2. Participant Information Sheet (PIS) (Sce Appendix C)

3. Secreening Questionnaire (SQ) (See Appendix F)

13
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4. NNUH Plain X-ray Patient Information (See Appendix I)
5. NNUIT Magnctic Resonance Imaging (MRI) Patient Information (Sec Appendix T)

A second invitation letter is sent out after one month. A prepaid return envelope will be
provided with the invitation package.

4.1.2 Phase 2: Clinical assessment

The following subjects will be invited to attend a clinic appoi t at the rh logy
department for clinical assessment:

1. Screen POSITIVE subjects: All subjects who have completed phase 1 and meet the
inclusion eriteria for phase 2 (See Section 3.2) will then be invited to attend a clinic
appointment at the rheumatology department for clinical assessment if they have given
consent to be contacted in the screening questionnaire.

2. Secreen NEGATIVE subjects: A sample [Screen Negative Assessment Control (SNAC)
Group] from the control group (IBD subjects without chronic back pain) will be
selected for clinical assessment. These are the first X consecutive subjects who have
completed phase 1 and do not meet the inclusion eriteria for phase 2 will be invited to
attend a clinic appointment at the rheumatology department for clinical assessment if

maire. X will be ina

they have given consent 1o be contacted in the screening questi
ratio of 1:2 screen positive subjects. The sample will be age and sex matched to the first
X consecutive screen positive subjects.

Formal consent will be obtained at the clinic appointment. Clinical assessment will include a
structured history, structured physical examination and rheumatological outcome
measurements using a paper Case Report Form (CRF). Laboratory test will include HLA-
B27. CRP and ESR using the trust’s standard routine pathology protocol. Imaging studies
will include an anterior-posterior radiograph of the sacroiliac joints and MRT using the trust’s
standard X-ray and axSpA imaging protocol respectively.

A physician verified diagnosis (PVD) will be made via virtual Multi-Specialist Team (MST)
meetings. The final PVD and results of the investigations will be communicated to the patient
and their GP if consent have been previously given. their trial involvement will then end.

Participants will receive reimbursement for reasonable travel expenses (based on car mileage
or train/bus ticket) up to a maximum of £10 pounds per participant per visit. No additional
payments or incentives above the travel expenses will be offered.

Subjects who are unable to complete the Clinical assessment, Laboratory test or MRI will be
will not continue with Phase 2. A letter communication will be sent to the patient and their GP
if consent have been previously given, and their trial involvement will then end.

Subjects who have completed phase 1 and do not meet the inclusion criteria for phase 2 will
have their data included in the control group if consent was given in their screening
questionnaire. All subjects NOT invited for a clinical assessment will be sent a letter of
appreciation (See Appendix B) and their study involvement will then cease.
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4.1.3 Imaging Protacol

The technical language of the trust’s standard imaging protocol for anlerior-posterior
radiograph of the sacroiliac joints is “Subject supine on the table with legs internally rotated,
Fixed Focal Distance (FFD) 115 em, image fo include crests superiorly, both greater
trochanters laterally and proximal femur inferiorly”.

The technical language of the trust’s standard imaging protocol for MRI axSpA protocol is
“Sagittal T1 Lumbar(lL)-spine, Sagittal T2 Fatsat L-spine, Axial T2 L-spine as appropriate,
Sagitial T1 Thoracic(T)-spine, Sagittal T2 Faisal T-spine, Axial T2 T-spine as appropriale,
Coronal oblique T1 SIT, Coronal oblique T2 Fatsat SLT.

4.1.4 Pregnancy Safety Screening
A subject will be screened for the possibility of pregnancy throughout the study.

IF a subject is eligible for Phase 2 of the study. the subject will be asked aboul the possibility
of pregnancy during the telephone contact. If unable to provide a verbal confirmation that
there is no chance of pregnancy. then the patient will not proceed with Phase 2. A letter of’
appreciation will be sent out to them and their study involvement will end.

During the consent process, a subject will be asked again about the possibility of pregnancy.
If unable to provide a verbal and written confirmation that there is no chance of pregnancy,
then the patient will not proceed with Phase 2. A letter communication will be sent to the
patient and their GP if consent have been previously given. and their trial involvement will
then end.

During imaging studies, radiology statt will tollow their routine imaging policy:

o If'female subject aged 12-55 is able to confirm that there is no chance of pregnancy
than the radiographer will proceed with the X-ray examination.

« If'they are unsure, they will discuss their last menstrual period (LMPY; if the imaging
is within 28 days of their last LMP the radiographer will proceed with the X-ray
examination.

*  As this will be a research imaging requirement rather than a clinical requirement, the
radiographer will postpone the X-ray examination and discuss with the research team
if any doubt arises.

# There has been no reported effect from MRI to the unborn child, but the above
general rule should also be followed.

All patients unable to complete the study imaging due to the above pregnancy safety concerns
will not continue with Phase 2. A letter communication will be sent to the patient and their
GP if consent have been previously given, and their trial involvement will then end.
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4.1.5 Assessment of the SNAC Group

A minimum sample of [BD patients without chronic back pain will be selected and assessed.
This group is known as the Screen Negative Assessment Control (SNAC) Group. AxSpA
typically presents with a history of chronic back pain (32) but there is evidence of
asymptomatic sacroiliitis in patients with IBD (33), who have MRI results similar to that of
axSpA (29). It is therefore important to understand the underlying frequency of this
phenomenon in our population to serve as a baseline frequency.

To ensure that those volunteering to participate in this group is well informed, they are initially
contact by telephone by an investigator before given a clinical appointment. They will be made
aware that they are in the screen negative group but are eligible for a cli
further investigations. It will be explicit that their participation is voluntary and under routine
care a screening assessment will not normally be performed as the clinical significance of
positive findings (if present) in their assessments is not known without the symptom of chronic
back pain.

| assessment and

If they wish to participate and give informal consent to a structured history, structured physical
examination, theumatological oulcome measurements, laboratory test and MRI a formal
invitation for clinical assessment will be given subsequently.

Formal consent and further counselling will be obtained and conducted at the clinic
appointment. Clinical assessment will be performed as above protocol in Section 4.1.2 without
an anterior-posterior radiograph of the sacroiliac joints as the risk of exposure to radiation
likely to be ethically unacceptable in this group.

4.1.6 Treatment of results

All results will be treated as “real world” routine clinical practice. HLA-B27 status is either
positive or negative as provided in the lab report. CRP and ESR are abnormal if they are outside
the laboratory reference range. The sacroiliac joints radiography and MRI of the sacroiliac
joints and spine using the NNUH axSpA protocol will be read/supervised by a musculoskeletal
radiologist with appropriate experience and reported as per routine clinical practice. Any
discrepancies will be discussed in a weekly radiology multidisciplinary meeting and agreement
will be by a consensus majority. Grading of radiographic sacroiliitis of the sacroiliac joints is
made according to guiding reference to grading according to the modified New York criteria
(34), while a positive sacroiliac joint MRI for inflammation is made according to guiding
reference with the ASAS-OMERACT 2009 definition (7) with its recent update and guidance
(6). A positive spinal MRI for inflaimmation is made according to guiding reference with the

ASAS-OMERACT 2012 definition (35).
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4.1.7 Physician verified diagnosis of axSpA

Each subject will be discussed in a virtual Multi-Specialist Team (MST) meeting before and
after the laboratory and imaging results. The MST will be made up of a panel of 3
rheumatologist of varying experience (post-CCT research fellow, junior consultant and senior
consultant) to simulate real world situation. Climeal data for each patient will be presented as
per “raw data” collected in the CRF. After discussion of the clinical data, each rheumatologist
will make either a positive or negative diagnosis of axSpA and indicate the level of confidence
of the diagnosis on a 10 point Likert scale on the Rheumatologist Diagnosis Sheet (RDS; See
Appendix H). The definition of a PVD in this study is when a positive axSpA is made in 2 of
3 rheumatologist and the level of confidence will be reflected by the average of the three Likert
scale. A sirmilar process will follow when the results of imaging and laboratory results are made
known to them. Any discrepancy between the before and after investigation revelation PVD
will be re-discussed in the MST and a final PVD made by a majority consensus vote of 2 of 3
rheumatologist. An alternative diagnosis will be snggested if possible when no final PVD of
ax3pA 1s made.

4.2 Stream 1 FLOW CHART
Figure 3 — Stream 1 Flow Chart
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—

17

123



124

N-ASPIRE Tool Protocol Version 2.0 3" May 2018

5. Study Population

The study population will be conseculive patients allending secondary care gastroenterology
outpatient clinics in a single university hospital (NNUH).

5.1 Inclusion criteria for Phase 1 (Screening)

Gastroenterologist verified diagnosis of infl tory bowel di {Crohn’s discase
or Ulcerative colitis, with either endoscopie, radiological or histological evidence of
disease based on established eriteria(36))

Age = 18 and = 80 years old
Patient willing and able o participate in the study

Including known/previous diagnosis of AS or axSpA

5.2 Inclusion criteria for Phase 2 (Clinical assessment)

Chronic back pain (= 3 months)
Omset of back pain before 45 years old

Including known/previous diagnosis of AS or axSpA (if unable to verify diagnosis
retrospectively)

5.3 Exclusion criteria

Any type of biologic therapy for (previous or current) treatment of IBD (the reason
being the effects of biological therapies on the natural course of axSpA is still unknown
(37), thus the inclusion of these subjects would bias the study findings)

Unable to tolerate MRI scanning (e.g. current history of claustrophobia) or contra-
indication to MRI scanning (including but not limited to ¢.g. pacemaker, pregnancy,
metallic or conducting foreign body. ete.)

Age <18 or =80 years
Patients lacking in capacity and/or unable to give informed consent

Patients unable to understand English to sufficient degree to be able to complete a
questionnaire

lliteracy
Prisoners

Patients unwilling to take part in the study
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6. Recruitment and Enrolment

6.1 Identifying participants

Consccutive patients attending secondary care gastroenterology clinics with the following
characteristics are identified as potential subjects for the study:

o Gastroenterologist verified diagnosis of IBD (CD or UC)
+ Noton biologic therapy for IBD
+ Regardless of IBD activity

*  Regardless of known previous diagnosis of AS/axSpA

6.2 Screening participants

Eligible patients for Phase 1 will be sent a screening questionnaire (which is part of the
invitation package). The completed sercening questionnaire will be returned via a prepaid
return envelope included with the invitation package. If the patient declines to participate in
the study. they will be encouraged to return the screening questionnaire, so that they wish are
respected and a second reminder letter will not be sent out to them.

If the patient meets the eligibility criteria (See Section 5). and has given written consent to be
contacted for Phase 2, they will be contacted via telephone by the researcher and a clinic
appointment at the rheumatology department will be arranged. If the patient meets the
eligibility criteria (See Section 5), and has declined to be contacted for Phase 2. a letter of
appreciation will be sent out to them and their study involvement will end.

If the patient does not meet the eligibility criteria (See Section 3), and has given written consent
to be contacted for Phase 2, they will be contacted via telephone by the researcher and a clinic
appointment at the rheumatology department will be arranged — i’ they are included in the
SNAC Group. If the patient does not meet the eligibility criteria (See Section 5), and has given
written consent to be contacted for Phase 2, a letter of appreciation will be sent out to them and
their study involvement will end — if they are NOT included in the SNAC Group.

During any contact over the telephone, the screening of eligibility criteria (especially the
exclusion criteria and pregnancy) will be check verbally before an appointment is offered. 1f
there are any exclusion criteria present. the patient will not proceed with Phase 2. A letter of
appreciation will be sent out to them and their study involvement will end.
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6.3 Consenting participants

Every eligible patient will be senl a participant information sheet (PIS). They will be given
approximately four weeks to review the information on the PIS (See Appendix C), which will
contain the contact information for the study team should they have any queries.

The patient will be given the opportunity to indicate their wish to participate in the study by
completing statements in the screening questionnaire (See Appendix F). They will give written
consent to be contacted by the research team for Phase 2 of the study. They will also give
written consent [or data access and storage, and involvement of their GP. They will be
considered to be enrolled in Phase 1 of the study on return of the screening questionnaire.

The participant who meet the eligibility criteria for both Phase 1 and Phase 2 (See Section 5)
and have given permission to be contacted for Phase 2 (including selected subjects inthe SNAC
Group). will be contacted by the research team who will arrange a clinic appointment in the
rheumatology department.

Formal written consent (See Appendix D) will be obtained at the clinic appointment after
further discussion if needed. More time will be allowed if required by the participant to make
the decision to take part in Phase 2 of the study. They will also indicate their consent to share
their participation and results with their GP (See Appendix E).
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7. Statistical Methods

7.1 Flow Chart
Figure 4 — Statistics Flow Chart

i with verified 180] EE)
(@ & Q) e Phase 1: Screening
i Tatal IBD pati ligible (n=
clinics (n = A} ot patients slghlu (=€)
Total positive 0 in fn=C}
@ In=e AS o their E
I retrospectively via clinical notesl I
Phase 2: Clinical Assessment V: Control Group
W: Total CBP group (n =D} =No CBP {n =1}
[n = d is those whao fulfil IBP classification criteria)

O A 4

| Total participants responded to screening | Screen Negative Assessment Control

] ire and clinically assessed (n = E} (SNAC) Group {n =1}
X: Physician Dx of axSpA (n=F) | ¥: IBD with CBP but w/o Z1: Physician | | 22:1BD w{o CBP ar Dx
— PR— i is of axSpA (n = G) Dx axSpA of axSpA(n=L)
b 0= [fulfil the €553 mriteria) w/o CBP ze g e
[ ootk e v ottt " sl ry ([ Dol

-ASPIRE Tool
Algarithm devel spment

Algarithm testing

N

Primary outcome {Stream 1}:

= Minimum prevekenes of tetal physcdan verified dyaSpa in IBD patients = (Fac® / B)
[l of physician vertfi 1] = F/E (hidden burden)

Sccondary outcomes (Stream 1):

» bt the charas ef subjects: IR0 with CBP vs IR0 witheut CBP = {Group W v Group V)
- ety the of subjects: IED with axSpA vs IBD with CBP but no axSpA diagnosis vs IBD without
CHP = Group X vs Group ¥ vs Group 7}
*  Minimum prevalence of CBP In 18D patients = (B/B)
- dence of infl v back pain {via Calin, Berlin and ASAS criteria} in IBD patients = {4/B}
Minimum previkenoe of ASAS clssified axSpa {clinical + ne-axSpA + AS] in [BD patients = [I/B}
Miniruem previdence of axial Sph via ESSG criteria in 18D patients = {7*/8)
Minlmum prevalence of AS via mMYC = [f4B)
Minimum prevalence of acrofliitls jwithout a diagnosis of axSpA) = (g/B)
Quantity, type, frequency and duration of use of NSAIDS in 18D patients with CBP
Prevalence of HLA-BE2T in the above categonies
[ of artheitls, enth 3 Al 180D subjects with axSpa
Minlimum prevalence of asymptomatic sacrolliits {in IBD subjects without CBP) = {I/B}

21

127



128

N-ASPIRE Tool Protocol Version 2.0 3" May 2018

7.2 Power Calculation

The estimated prevalence of axSpA in IBD is assumed o be 5%. The power calculation based
on the anticipated 5% prevalence with a confidence limits of £0.05 would be 73 (E) subjects
(See Figure 4). If it is assumed that only 75% will agree to participate in clinical assessment
then 97.3 (D) subjects are needed to participate in Phase 2 of the study. Assuming that only
50% (38-40) will have CBP after screening then 194.6 (C) subjects will need to reply to the
screening questionnaire. /As the response rate to a postal questionnaire is typically around 50%,
then 389.4 = 390 (B) patients will need 1o be screened. Assuming that only 75% will be suitable
for recruitment into the study after identification, then 518.9 = 520 (A) minimum patients will
he needed for an adequately powered study.

This study is feasible as personal communications with local IBI) specialists reports an average
attendance of 22 patients follow up per clinic per week in 2-3 specialised 1BD ¢linies in NNUH
from an estimated [BD population of 3500 patients in Norfolk.

In summary. the total minimum number needed to be screened from patients attending
secondary care gastroenterology clinic is approximately 390 assuming the prevalence of axSpA
in IBD subjects of 5%, with a conflidence level of 95%.
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7.3 Proposed Analysis and N-ASPIRE Tool Development

For the caleulation of prevalence of TOTAL and NEW axial spondyloarthritis (with known
diagnosis of IBD), simple proportion/percentage of the frequency of those with the diagnosis
to those without the diagnosis will be used (see Section 7.1, Figure 4).

Descriptive statistics will be used for patient characteristics, while difference in variables will
be investigated using t tests for continuous variables and Chi-squared test and Fisher exact tests
for categorical data. The association of different clinical variables with the diagnosis of axSpA
will be determined using univariate and multivariate logistic regression analysis. Odd ratios
and associated Cls will be used to measure the association between different variables. This
evidence based will be used to inform and improve a test referral tool (Test Tool).

Efficacy of the test referral tool in predicting a diagnosis of axSpA will be measured in terms
of sensitivity and specificity. Positive and negative predictive values including likelihood ratios
and diagnostics odd ratio will also be determined. Further simple stepwise adjustment of the
test referral tool will be undertaken with the view to improving its sensitivity and specificity,
resulting in the production of the final referral tool (N-ASPIRE Tool) — See Figure 5.

Figure 5 — Test and N-ASPIRE Tool
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8. Funding

The study lunding has been reviewed by the NNUH Research Olfice, and deemed sufficient o
cover the requirements of the study.

NHS costs will be supported via NNUH and/or NNUH Rheumatology Department (F110
Patient Rheumatology Bone Fund in NNUIL NHS Foundation Trust Charitable Fund
(10481707)

The research costs [or the study have been supported by National Ankylosing Spondylitis
Society (NASS) and/or NNUH Rheumatology Department (F110 Patient Rheumatology
Bone Fund in NNUH NHS Foundation Trust Charitable Fund {1048170)).

9. Data Collection and Management

9.1 Data collection, transfer, and recording

Data will be collected by research team. on paper forms which include the Screening
Questionnaire (8Q). Case Report Form (CRF), and Rheumatologist Diagnosis Sheet (RDS).
These will be supplemented with data from patient notes, electronic letters and electronic
investigation results to complete any missing data if needed. The data collected will be
entered onto an electronic Excel spread sheet. A full list is detailed below.

Screening Questionnaire (See Appendices I)

*  Subject’s details and consent:
< Q1: Full name, date of birth, age, address. main contact number, gender
< Q2: Statement — Decline to join the study
o Q3: Statement — Consent to be contacted for Phase 2 of study
< Q4 Statement — Consent to data access and storage
< Q5: Statement — Involvement of General Practitioner

*  Subject’s previous diagnosis:

o Q6: Statement — Previous diagnosis of AS or axSpA, with free text to provide
further details

+  Main questionnaire:

o Q7: Question — Back pain last more than 3 months, with diagram to indicate
site of pain

o Q8: Question — Age of onset of back pain
o Q9: Question — Mode of onset
< 0Q10: Question — Radiation of pain to legs

< Q11 Question — Alternating buttock pain
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Q12: Question — Night pain

Q13: Question — Pattern of back pain/stiffness with time of day

Q14: Choice — Time taken for improvement of back pain

Q15 Question — Effect of exercise on back pain

Q16: Question — Effect of rest on back pain

Q1T: Question — Effect of NSAIDS on back pain

Q18: Question — Other musculoskeletal pain, with diagram to indicate site
Q19: Choice — Indication of family history of associated axSpA conditions

Q20 Choice — Previous personal history of associated axSpA conditions

o Briel Inflammatory Bowel Disease (IBD) questionnaire

Q

Q21: Choice — type of IBD

Q22: Question — Age of symptoms onset and age of diagnosis by
gastroenterologist

J23: Question — Duration of IBD diagnosis

Q24: Choice — Current treatment for 13D, with area for free text
25: Choice — Previous surgery or hospitalisation due to 1BD
Q26: Question — Participant description of current IBD activity

Q27: Question - Participant description of gastroenterologist impression of
their current IBD activity

Case Report Form (See Appendices G)

*  Section 1: Structured History

Q

a

[

ITEM 1: Demographics & habits

ITEM 2: Deseription of back pain: Judgement on IBP

ITEM 3: Back pain pattern graph

ITEM 4: Details of axSpA associated conditions

ITEM 3: Other past medical history / Co-morbidity

ITEM 6: Allergies and current medications (including NSAIDS)
ITEM 7: Family History and Social History

ITEM &: Any other relevant symptoms/history/notes

+ Section 2: Structured Examination

Q

ITEM 9: General Examination & BMI
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Bh

o ITEM 10: 44 Swollen / 46 Tender Joint Count
< ITEM 11: Maastricht Ankylosing Spondylitis Enthesitis Score (MASES)
< ITEM 12: Dactylitis Count
< ITEM 13: Tender points examination (41)
Section 3: Rheumatological Outcome Measures
< ITEM 14: BASMI (42), Chest expansion, Occiput-to-wall distance

o ITEM 135: Patient report outcome measures (PROMS) — BASDAI (43), BASFI
(44). BASG (45)

Section 4: Gastroenterology Disease Activity Outcome Measures

o ITEM 16: Disease Activity for Crohn’s Disease — HBI (Harvey-Bradshaw
Index) (46-48)

< ITEM 17: Disease Activity for Ulcerative Disease — PMS (Partial Mayo
Score) Disease Activity for Ulcerative Discase — PMS (Partial Mayo Score)

(49-52)
Section 5: Investigation Resulis
o ITEM 18: Laboratory Results — HLA-B27, CRP, ESR

ITEM 19: Imaging Results — Radiograph of 511, MRI of 511 and spine, MDT
discussion notes

Section 6: Diagnosis
o ITEM 20: PVD of axSpA OR Allemative diagnosis
Section 7: Classification (only when there is a PVD of axSpA)
o ITEM 21: IBP Classification [Calin (53), Berlin {34), ASAS IBP criteria (55)]

o ITEM 22: axSpA Classification [ESSG axSpA criteria (56). ASAS axSpA (9)
criteria, mNYC AS criteria (34)]

tologist Diagnosis Sheet (See Appendices H)

Is there a diagnosis axSpA before reviewing investigations (YES / NO) and Level of
confidence (1) = not confident; 1} = very confident). Offer an alternative diagnosis if
there is no diagnosis of axSpA (il possible).

Is there a diagnosis of axSpA after reviewing investigations (YES / NO) and Level of
confidence (0 = not confident; 10 = very confident). Offer an alternative diagnosis if
there is no diagnosis of axSpA (il possible).
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9.2 Data Management

During the study, any paper notes will be stored in study files in a room with restricted
access. The data collected on paper (Sereening Questionnaire. Case Report Form, ete.) will
be transcribed to an Excel spreadsheet on NHS computers and stored on NHS Trust Network
Drive with standard NHS information technology security and data management.

Identifiable data (Screening Questionnaire, Consent Forms, paper blood results and imaging
results print out) will be stored separately from other study documents in a locked filling
cabinet in a room with restricted access, Participants will be identilied by a unique Participant
Identification Number (PIN) for all other paper study documents. Only the linking documents
(Screening Questionnaire and Consent Forms) will have both identifiable data and PIN.
Participants” electronic data will be coded by a unique Data Number. Only an electronic Data
Key will link the PIN and Data Number (i.e. electronic database). The electronic Data Key
will be stored separately from the electronic database.

Access to collated participant data will be restricted to the Chief Investigator and/or
appropriate qualified personnel from the rescarch team. Computers used to collate the data
will have limited access measures via user names and passwords, The accumulated electronic
data will be analysed in a coded or anonymised manner.

Access to participants’ personal/identifiable data may be required by appropriately qualified
personnel from the research team (who may be different from those usually involved with the
patient’s care), sponsor company. the ethics committee and others responsible for overseeing
research studies. This information is specified in the Patient Information Sheet, Screening
Questionnaire and Patient Consent Form. Patients will give their written informed consent for
the above personnel to have access to their data.

The storage and use of data after the end of the study will be describe in Section 16: Study
Record Retention / Archiving, This section should also be read with Section 11.2: Good
Clinical Practice — Confidentiality and Section 11.3: Data Protection.

10. Risk Assessment and Safety
10.1 Blood test

Blood tests have a wide range of uses and are one of the most common types of medical test.
It is likely that a patient with 1BD would have prior experience with blood test. The blood test
may cause pain, bruising and rarely a vasovagal reaction. These adverse effects are normally
short lived and reversible. Most subjects will normally experience some discomfort but will be
accepting of this test.

10.2 Radiograph of sacroiliac joints

Current clinical guidance (57) still recommends conventional radiography of the sacroiliac
joints as the first imaging method for the diagnosis of sacroiliitis (an imaging feature of
axSpA).

Although inflammatory lesions seen on MRI is becoming a contemporary method for
visualising early active sacroiliitis in axSpA. many patients with longstanding disease (which

27

133



134

N-ASPIRE Tool Protocol Version 2.0 3" May 2018

may be as vet undiagnosed) may have diagnostic sacroiliitis on X-ray — hence the importance
of doing N-ray first. In addition, the Modified New York criteria for the classif
Ankylosing Spondylitis (34) use an AP radiograph of the pelvis for grading of sacroiliitis. Due
to the above prevailing evidence, we have also included an AP radiograph of the pelvis at part
of the evaluation of suspecied axSpA.

ation of

Radiographs will expose the subject to radiation and a radiograph of the pelvis has a tvpical
effective dose of 0.7 millisievert which is equivalent to 4 months of natural background
radiation. This has an estimated lifetime additional risk of fatal cancer per examination of 1 in
30,000 (58).

This risk will be communicated with the patient during the consent process. The patient may
opt out of this investigation if they consider the risk unacceptable but will still be eligible to
participate in the other aspects of the study. A standard NNUH Plain X-ray Patient Information
leaflet will be provided to participant for more information (See Appendix I).

10.3 MRI Scans

MRI scans are safe and painless. although they can be uncomfortable — especially for some
patients, Iving still for long periods of time. The MRI scan using the trust axSp A protocol. will
required the participant to be in the scanner for approximately 30mins. This is well within
what is considered a tolerable period even for patients with known diagnosis of ankylosing
spondylitis. Many patients will have previously experienced longer scan times, for e.g. whole-

spine MRI or CT abdomen & pelvis.

In routine clinical diagnostic workup of a patient with suspected axSpA. MRI imaging will
only be done if X-ray of the 811 is normal or there is another reason preventing the use of X-
ray. In this study, as the diagnostic process
diagnosis can be considered by a virtual MST meeting before and after investigations, it is
possible that subjects may be imaged with MRI scan even with a diagnostic X-ray. However,
it should be balanced with the fact that in routine ¢linic practice, an MRI scan is also done
usually at diagnosis to ascertain the activity and extend of the disease in order to plan prognosis
and treatment.

is compartmentalised so that the probability of a

Patients may be excluded from the study if they have contraindications to MRL due to safety
concerns — these are as per standard clinical practice, and are listed above (See section 5.3
Exclusion criteria). A standard NNUH MRI Patient Information leatlet will be provided to
participant for more information (See Appendix J).

10.4 Incidental findings

Once a radiographer has completed the X-ray and MRI scan, the images will be reviewed by
the local radiologist who will produce a clinical report. We would expect the clinical reports
1o be sent back to us within 2 weeks.

It the scans (or blood test) identifies something of clinical concern, the participant and their
general practitioner will be notified as per usual NHS care (this will be highlighted in the
Participant Information Sheet and Participant Consent Form). The patient’s subsequent care
will be directed by the participant’s general practitioner.
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10.5 Adverse Events and justification of non-reporting

An adverse event is any unloward medical event affecting a clinical trial participant. This is
normally included in study protocols such as CTIMPs and observational studies where patients
are reviewed sequentially. This study is a prospective, cross-sectional and non-interventional
observational study. It is the observation of a symptomatic participant in a point interval in
time utilising a single clinical visit with routine investigations as per standard of care (similar
assessment would be done if they have been identified later via their general practitioner or
specialist doctor). This information and adjunctive information through the postal screening
questionnaire will help to decide on the probability of an undiagnosed associated condition in
a patient already under routine primary/sccondary care review. As such it is not feasible to
adopt usual adverse event reporling procedures.

However, if any adverse events do occur within the confines of the study point interval (this is
liken to a routine NHS clinic appointment where clinical assessment is followed by a period of
investigation leading to a possible diagnosis or no diagnosis), and comes to our attention, the
researchers will notified the patient’s current responsible routine primary and/or secondary care
teams to relay the any necessary information as per usual NHS care. so that further appropriate
care for the patient can be planned. by their responsible physician.

Adverse events

The investigators agree with the Sponsor that non-serious adverse events will not be reported
1o the Trust R&D depariment because there is no intervention in this study. However, non-
serious adverse events will be recorded by the rescarchers and must continue to be reported
into the Trust’s clinical risk systems, for example. adverse events which may occur during the
normal routine procedures for the patient pathway i.e. during blood draw, x-ray and MRI.

Expected serious adverse events

The investigators agree with the Sponsor that this study is a prospective, cross-sectional and
non-interventional observational study, where the focus of the study is to help to decide on the
probability of detecting an undiagnosed associated condition in a patient already under routine
primary/secondary care review. It is expected that this patient population may require
hospitalisation. experience new medical problems and deterioration of existing medical
problems. In recognition of this, events fulfilling the definition of a serious adverse event will
not be reportable in this study. These events will be recorded by the researchers, but will not
be subject to expedited reporting to the Research Ethics Committee (REC) but will be reported
annually to the REC (in the annual progress report).

10.6 New diagnosis

Distress may be caused by receiving a letter in the post suggesting that their IBD diagnosis
could be linked to another condition. The results of the assessment/scan could be distressing
for some patients, if diagnosed with a new chronic condition. However, patients who are
diagnosed with IBD are routinely given information from the charity CORE (59) by the
gastroenterology team about their condition and they will be aware that inflammation in the
gut may also trigger inflammation outside the intestine leading to arthritis, eye inflammatory
or skin complaints (See Appendix K).
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They should be relieved when they visit for the appointment and are assessed and investigated.
The distress should be balanced against the benefits of an earlier diagnosis and potential
treatment of their symptoms. This is highlighted in the Participant Information Sheet.

11. Good Clinical Practice
11.1 Ethical Conduct of the Study

The study will be conducted in accordance with the principles of good clinical practice.

In addition to Sponsorship approval. a favourable ethical opinion will be obtained from the
appropriate REC and appropriate NHS R&D approval(s) will be obtained prior to
commencement of the study.

11.2 Confidentiality

We will obtain study information from consented study participants. However, we will not
undertake any of these activities during the idemtification of potential participants. The
gastroenterology team (this is the direct healthcare team) will have a list of patients identified
for recruitment with personal identifiable data. These patients will then be sent an invitation
package to their home address. The returned Screening Questionnaire will contain personal
identifiable information. By returning the questionnaire 1o the rheumatology department. the
patient gives implied consent to the research team to know their details. The patient is then
enrolled as a participant and a unique Participant Identification Number (PIN) will be issued.
The signed Consent Form at the clinical assessment visit will also contain patient identifiable
information with the linking PIN.

From this point onwards, all further data collecting physical forms (e.g. Case Report Form,
Rheumatologist Diagnosis Sheet, ete.) will use the PIN instead of personal identifiable data. A
Data Key will be used to convert the PIN to a Data Number. All electronic data will be coded
using the Data Number instead of the PIN. The data collected on paper (Screening
Questionnaire, Case Report Form, ete.) will be transcribed to an Excel spreadsheet. Further to
this, the accumulated electronic data will be analysed in a coded or anonvimised manner.

The researchers are contractually bound by their terms of employment to ensure that personal
data remains confidential, in adherence with the NHS Code of Confidentiality. Identifiable data
will only be held on patients who have given consent as this is a condition of entry into the
trial. Clinical information will not be released without the written permission ol the participant,
except as necessary for monitoring and auditing by the Sponsor or its designee. The CI and
study statt’ involved with this study will not disclose or use for any purpose other than
performance of the study, any data. record. or other unpublished. confidential information
disclosed to those individuals for the purpose of the study. Prior written agreement from the
Sponsor or its designee will be obtained for the disclosure of any said confidential information
to other parties.

11.3 Data protection

The CI and study staff involved with this study will comply with the requirements of the Data
Protection Act 1998 with regard to the collection, storage, processing and disclosure of
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personal information and will uphold the Act’s core principles. Access to collated participant
data will be restricted to the Cl and appropriate study staff. Computers used to collate the data
will have limited access measures via user names and passwords. Published results will not
contain any personal data that could allow identification of individual participants.

12. Trial Management & Governance

12.1 General Management and Roles

The trial will be overseen by the Chiet Investigator / Principle Investigator who will be
responsible for the day-to-day management of the trial. He/she will co-ordinate all routine
study procedures — in particular (a) ensuring that all ethics and research governance approvals
are adhered to; and (b) training of investigators: and (¢) responsible for checking the CRFs for
completeness, plausibility and consistency. Any queries will be resolved by the CI or delegated
member of the study team. If the CI is not available the Co-Principle Investigator will take on
the role of “acting CI™.

The Principle Investigators will ultimately be responsible for the relevant clinical care of the
participants for the duration of their participation. A study-specific delegation log (See
Appendix L) will be prepared d 2 the responsibilities of each member of staff working on
the study.

12.2 Governance and Monitoring
The CI and PIs will permit study related monitoring, audits, and REC review. The CI agrees

to allow the Sponsor or, representatives of the Sponsor, direct access to all study records and
source documentation. Monitors will be given access to the CRFs and database (on a read
only) basis.

The Chief Investigator will inform the sponsor should he/she have concerns which have arisen
from monitoring activities, and/or if there are problems with oversight/monitoring procedures.

13. Training

The Chief Investigator will review and provide assurances of the training and experience of all
staff’ working on this study. Appropriate curriculum vitae and training records (e.g. GCP
training, See Training Log — Appendix P) will be maintained in the study files.

14. Insurance and Indemnity

Norfolk & Norwich University Hospital NHS Foundation Trust (NNUH) is the lead sponsor
of the studyv. The University of East Anglia (LUEA) is the co-sponsor. The KIS indemnity
scheme will apply to the potential liability of the sponsor for harm 1o participants arising from
the management and conduct of the research. The University of East Anglia (UEA) hold
insurance on the academic aspects of the study.
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15. Protocol Amendments and Deviations

The CI will seek approval for any amendments 1o the Protocol or other study documents from
the Sponsor, REC and NHS R&D Office(s). Amendments to the protocol or other study
documents will not be implemented without these approvals.

Substantial protocol amendments (e.g. changes to eligibility criteria, outcomes, sample size
calculations, analvses) will be confirmed by the Sponsor. Both substantial and minor
amendments will follow the submission and approval process outlined on the TIRA website

Is dments/ 1i pproval/). All amendments will

(https:/www. hra.nhs.uk/approv
be submitted to the research office(s) for approval before they are implemented. All staff
working on the study will be updated of the approved amended documents and previous
versions will be kept and marked as “superseded” for reference.

In the event that a CI needs to deviate from the protocol, the nature of and reasons for the
deviation will be recorded in the CRF, documented and submitted to the Sponsor. If this
necessitates a subsequent protocol amendment. this will be submitted to the Sponsor [or
approval and then to the appropriate REC and lead NHS R&D Office for review and approval.

16. Study Record Retention / Archiving

The investigators agree to archive and/or arrange for secure storage of study materials in
accordance with NNUH UEA SOP 900 - Storage and Retention of Research Documents,
Documents/Data will be kept for a minimum of 5 years after the end of the study, including the
identity of all participating patients (sufficient information to link records, Screening
Questionnaire and original signed Participant Consent Form), to enable evaluations and/or
audits from regulatory authorities.

Any paper data will be stored in a secured location with restricted access as determined by the
Sponsor or, representatives of the Sponsor. Electronic data will be kept on the Sponsor’s
electronic data network with standard NHS information technology security. Access will be
restricted to the Data Custodian or another appropriate person as determined by the Sponsor
or, representatives of the Sponsor. Computers for access of the data will have limiled access
measures via user names and passwords.

Final study data set without any identifiable data or PIN or Data Number may be shared with
the wider research community for ethically approved future studies when deemed appropriate
by the Data Custodian or another appropriate person as determined by the Sponsor or,
representatives of the Sponsor. This should be done in consultation with the Sponsor or,
representatives of the Sponsor and should always conform to contemporary legal. ethical and
regulatory framework including appropriate acknowledgement.

17. End of study

The participant”s involvement in the study ends when they receive a final letter communicating
cribe in Section 4:

the diagnosis and all relevs
Study Design. The patient’s subsequent care will be directed by the participant’s general

practitioner. For patients who did not go through the clinical assessment, their active

t investigation results to patient (and GP) as des
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participation will end when they receive the letter of appreciation for completing the screening
questionnaire.

The end of recruitment is at the end of the 2

estimated to be at the end of the 3" month post start of study. The last letter of appreciation or
final communication letter is estimated 1o be sent (at the latest) 6™ month post start of study.
The end of study is defined as 12 months after the start of study.

maonth post start of study. The last MRI scan is

The Sponsor and CL have the right at any time to terminate the study for clinical or
administrative reasons.

The C1 shall notify the REC and the Sponsor in writing within 90 days of the study conclusion,
or of the early termination of a study, using the NRES Declaration of the End of Trial Form
available from the HRA website (hup:/www.hranhs.uk)., The CI will ensure thal any
appropriate follow up is arranged for all participants.

The C1 shall work with the Sponsor to prepare and submit to the REC and Sponsor a summary
of the study within 12 months of the end of the study.

18. Publication and Dissemination

Authorship policy

Ownership of the data arising from this study resides with the CI and his/her respective
emplover. On completion of the study, the study data will be analysed and tabulated, and a
clinical study report will be prepared.

Intellectual property

All intellectual property rights and know-how in the protocol and in the results arising directly
from the study, shall belong to the C1 and his/her respective employer.

Publication

The clinical study report will be used for publication and presentation at scientific meetings.
The CI will have the right to publish orally or in writing the results of the study. Summaries of
results will also be made available to stakeholders for dissemination (where appropriate and
according 1o their discretion).

Publication plan

The intention is to publish in a specialist rheumatology journal. An initial abstract of the study
with initial data on prevalence of CBP and IBP in IBD patients which may suggest a diagnosis
of axSpA will be available approximately from the 10" ta 11" month post start of study. The
final abstract and journal submission will full data will follow approximately from 12" month
post start of study depending on data analysis and administrative processes. This is only a
tentative timeline outline which mav be subjected to changes depending on the study’s
progress.

Recognition and Acknowledgement

All publications, communications, presentations. posters and broadcasts (or any other material)

relating to the study will acknowledge the funders support.

33

139



140

N-ASPIRE Tool Protocol Version 2.0 3" May 2018

Peer review

The project has been peer-reviewed in the following ways:

The project has been reviewed by the NASS Medical Advisory Board and NASS
Council of Management as part of the process in securing external funding
competitively from the NASS (National Ankylosing Spondylitis Society) Research
Grant in the 2017/2018 application.

The project has been externally peer reviewed by Dr Raj Sengupta, Consultant
Rheumatologist, Royal National Hospital for Rheumatic Diseases.

¢ The project has also been reviewed internally in the rheumatology department,

gastroenterology  department (Dr Mark Tremelling) and by Dr Karl Gaffney
(Clinical/Educational  supervisor) and by Professor Alexander MacGregor
(Academic/Educational Supervisor).

Reporting

Reports will be produced for Sponsor, REC and R&D as agreed in contracts and approval

letters.
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e G Norfolk and Norwich University Hospitals [ I “%“S

Unhversityof East Anglia

CONSULTANTS GASTROENTEROLOGY DEPARTMENT
Dr. Mark Tremelling MNaorfolk & Norwich University Hospital
Colney Lane

Norwich

NR4 7UY

Direct dial 01603 288230
Direct fax: 01603 288368
Switchboard: 01603 286288

Patient Name:
Address:
Date of Birth: Attach Patient Label

n Fat
NHS Number:

Hospital Number:

Dear Sir/Madam,

Re: Recruitment To The N-ASPIRE Tool Study

We are undertaking a research project, with our colleagues in the rheumatology
department, for patients who are being seen in the gastroenterology clinic with a
diagnosis of inflammatory bowel disease (Crohn's Disease or Ulcerative Calitis).
They are particularly interested in people who have also suffered from back pain,
elther recently, or for a significant amount of time in the past. This could be a
symptom of arthritis related to your inflammatory bowel disease.

Please find enclosed more information about the study. If you have any questions
please contact the rheumatology department using the details in the PIS
(Participant Information Sheet).

We would be grateful if you could complete the enclosed questionnaire and return
itin the stamped addressed envelope.

Yours sincerely

Veerified Electronically
Gastroenterology Department
Encs

« Participant Information Sheet
+ Screening Questionnaire
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T i Norfolk and Nerwich University Hospitals [ I %’

Universitycf East Anglia

CONSULTANTS CLINICAL RESEARCH NURSES RESEARCH TEAM
Dr.J. Karl Gaffney Celia Whitehouse Rheumatology Departm ent
Gearging Glister MNorfolk & Marwich U niversity Hospital
CLINICAL RESEARCH FELLOW Calney Lane
Dr Echiin Lirm RESEARCH SECRETARY Norwich
Eleanar Sykes NR4 TUY

Direct dial 01803 287821
Direct fax 01603 287004
Switchboard: 01803 286286

email: eleanor sykes@nnuh.nhs. uk

LETTER OF APPRECIATION

Patient Name:
Address:

Date of Birth: Attach Patient L
NHS Number:

Hospital Number:

Axial Spondyloarthritis in Inflammatory Bowel Disease — secondary care
cross-sectional prevalence and development of an evidence-base referral tool
[Norfolk - axial SpA IBD referral Tool (N-ASPIRE Tool)]

Dear Sir/Madam,
Thank you for completing the questionnaire for the above study.

On review of the questionnaire, you did NOT fulfil the eligibility criteria OR decline to
he contacted for the next phase of the study. As such, your participation will now
end.

We value your time and effort in the participation of the study. Thank you.

If you have any questions please contact the Rheumatology Research Team.

Yours sincersly,

Dr Chong Seng Edwin Lim
Senior Research Fellow (Rheumatol ogy)

Dr Karl Gaffney
Rheumatology Consultant
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Norfolk and Norwich University Hospitals EEEE[ I ‘%\S

University of East Anglis
CONSULTANTS CLINICAL RESEARCH NURSES RESEARCH TEAM
Dr.J. Karl Gaffney Celig Whitehouse Rheumatology Department
Geargina Glister MNorfolk & Morwich University Hos pital
CLINICAL RESEARCH FELLOW Calney Lane
Dr Eclwin Lim RESEARCH SECRETARY W orwic h
Eleanor Sykes NR4 7UY
Direct dial 01803 287821
Direct fax: 01803 287004

Switchboard: 01603 286286

email: eleanor sykes@nnuh.nhs uk

PARTICIPANT INFORMATION SHEET

You are being invited to take part in a research study. Before you decide if you would
like to take part it is important for you to understand why the research is being done
and what it will involve. Please take time to read the following information carefully and
discuss it with others if you wish. Feel free to contact us if there is anything that is not
clear or if you would like more information. Take time to decide whether or not you
wish to take part. See Flow Chart for an overview on page 6.

Study Title

Axial Spondyloarthritis in Inflammatory Bowel Disease — secondary care cross-
sectional prevalence and development of an evidence-base referral tool [Norfolk -
Axial SPa Ibd REferral Tool (N-ASPIRE Tool)]

Study Title Explanation

A study to investigate the prevalence of axial spondyloarthritis (axSpA) in patients with
known inflammatory bowel disease {(IBD) such as Crohn's Disease (CD) and
Ulcerative Colitis (UC). Using information from the study to develop a tool to facilitate
referral of patients with suspected axSpA in patients with 1BD to a rheumatology
specialist.

What is the purpose of the study?

IBD can sometimes be associated with an arthritis called axSpA. The arthritis causes
inflammation in the spine resulting in back pain, stiffness or reduced range of
movement of the spine.

AxSpA is often diagnosed late because it is relatively uncommon cause of back pain
and there are many other causes of back pain which may be investigated by your
doctor first. It is, however, important to make this diagnosis as early as possible in
order to receive the most effective treatment.

This study is to find out how many people with IBD also have axSpA. Further study of
these participants’ characteristics will help us to develop a tool to guide investigations
in patients with IBD. This will reduce the time to diagnosis and enable earlier access
to available treatments.
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Why have | been chosen?

You have been under the care of the Gastroenterology Department at the Norfolk and
Norwich University Hospital (NNUH) with IBD (CD or UC). Because you attended the
gastroenterology department with a diagnosis of IBD, you have been invited to take
part in this study.

We are interested in people who have had back pain at any point in the past, or who
have ongoing back pain. However, even if you have never had back pain, we would
be grateful if you could still return the attached questionnaire, indicating that you do
not wish to take part, so that we don't send you a 2" invitation letter.

Do | have to take part?

It is up to you whether you decide to take part or not. If you do decide to take part,
then you should keep this information sheet and you will be asked to sign a consent
form at a later stage.

If you would prefer not to take part in the study, we would still be grateful if you could
return the enclosed questionnaire, ticking the “I would prefer not to take part in the
study” box so that we do not send you a second invitation letter. A decision not to take
part will not affect the standard of care you would otherwise receive within the NHS.

What will happen to me if | take part?

If you agree to take part, firstly you would need to complete the questionnaire enclosed
with this letter and return it in the stamped envelope. See Flow Chart for an overview
on page 6.

1. If the information provided on this guestionnaire does NOT suggest that you
could have axSpA, your participation will end at that point.

2. If the information provided on this questionnaire suggests that you could have
axSpA or you are a selected control patient*, you will be asked to attend a clinic
appointment in the rheumatology department. At this appointment you will be
asked some questions and be examined by a rheumatology specialist doctor.

*The voluntary participation from a small proportion of patients who may not show
typical features of the axSpA (e.g. chronic back pain) will be requested if a completed
questionnaire have been returned and have agreed to be contacted for the clinical
assessment phase of the study. These are the control patients. You will be contacted
individually by the research team with more details. An X-ray of the pelvis will NOT be
performed in this group.

At the appointment with the rheumatology doctor, you will undergo a medical interview,
physical examination and rheumatological measurements. You will then have some
blood taken (which will be discarded after analysis) and be booked for a radiograph
(X-ray) of your pelvis. You will attend a Magnetic Resonance Imaging (MRI) scan in
the radiclogy department at a second visit after the initial rheumatology clinic visit. The
scan will last around 30 minutes and will look at your mid-to-lower back and pelvis,
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whilst your head will stay out of the scanner. You will find a NNUH patient information
leaflet on X-ray and MRI scanning enclosed.

Your travel expenses for attending the study visits will be reimbursed (maximum of
£10 pounds per participant per visit).

We will inform you and your General Practitioner (GP) of the diagnosis including any
unexpected results. Your participation in this study will end at that point. Any further
care you may require will be arranged through your GP.

What are the possible benefits of taking part?

You will have an opportunity to find an explanation for your back pain. If you are found
to have inflammation in your spine or other potentially treatable causes of back pain,
we will recommend that your GP refer you to the main rheumatology clinic and you
may be given treatment to help manage your symptoms.

What are the possible disadvantage and risks of taking part?

\We may be able to diagnose you with having axSpA which may have implications for
your day-to-day life (as being diagnosed with any chronic disease would) but we hope
that the opportunity to start treatment earlier would outweigh any distress of this
findings.

There are some risks and discomfort associated with the study procedures outlined
below:

+ Blood collection: For most pecple, needle puncture for blood withdrawal do not
cause any problems. However, sometimes they may cause bleeding, bruising,
discomfort, infections, and/or pain where the skin is punctured. You may also

feel dizzy.

s X-rays: You will have 1 (one) X-ray of your pelvis during the study. You will be
exposed to a small amount of radiation during the test. The radiation that you
receive from this test is about the same as what you would be exposed to in 16
weeks normally from all sources (natural and man-made). The x-ray may be
slightly uncomfortable, as you may have to lie on your back. You may opt out
of this investigation if the risk is deemed unacceptable to you. See attached
MNMNUH Plain X-ray Patient Information leaflet for more information.

+ MRI: The risks associated with having an MRI of the spine and pelvis are very
minimal. However, if you are claustrophobic (have a fear of closed spaces) or
have had any metal placed in your body (for example, during a surgery), you
should let us know if we contact you to arrange a clinic appointment. See
attached NNUH MRI Patient Information leaflet for more information.

As with any test, we would like to make you aware that there is a possibility that the
results of the above investigations may identify another cause for your symptoms
which may be unrelated to the study. This information will be forwarded to you and
your general practitioner who will decide on your further care.
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What will happen if | don’t want to carry on with the study?

You can withdraw from the study at any time without giving a reason if you wish and
this will not affect your standard of care. If you do withdraw from the study, we will
destroy all of your identifiable personal data, but unless you specifically ask
otherwise, we will retain and use any anonymised research data collected as part of
the study, up to that point.

Will my taking part in this study be kept confidential?

Yes. All study materials will be kept confidential and we will use a unigue study number
to identify you. Your name and contact details will be stored separately from all other
study materials and all data storage (both paper and electronic) will be kept secure at
all times - only study personnel who need to will have access to your data. Electronic
data will be kept securely on Trust computers with password-protected access and we
will comply with all Data Protection legislation.

If you consent to take part in the research, any of your medical records may be
inspected by the institution/company funding or sponsoring the research for purposes
of analysing the results. They may also be locked at by people from the
institution/company, regulatory authorities and hospital trust to check that the study is
being carried out correctly. Your name, however, will not be disclosed outside the
hospital.

We would routinely inform your GP that you have agreed to take part in the study and
we would also inform your GP of the results of the study. In Phase 1 (Questionnaire)
of the study you can choose to opt out of this process.

Your personal data and research data will be keep for a minimum of 5 years after the
end of the study according to the Trust's policy.

What will happen to the results of the study?

You will be contacted by letter with your individual results and a copy of this letter will
also be sent to your GP.

The final study report will be published in a medical journal or at a medical conference.
The final report will NOT include any personal details, and NO individual participants
will be identified.

We will ask your permission for your anonymised data (this data that will NOT include
any personal details, and NO individual participants will be identified) to be shared with
the wider research community for ethically approved future studies.

Who is organising and funding the research?

The research is being organised by the Rheumatology Department of Morfolk and
Norwich University Hospital NHS Foundation Trust in collaboration with the University
of East Anglia (UEA). The funding for the study has been partly provided by the charity
NASS (National Ankylosing Spondylitis Society) and the NNUH Rheumatology
Department.
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Who has reviewed the study?

All Research in the NHS is looked at by an independent group of people, called a
Research Ethics Committee, to protect your interests. This study has been reviewed
and given a favourable opinion by the East of England — Cambridgeshire and
Hertfordshire Research Ethics Committee.

What if something goes wrong?

Independent advice is available from the Patient Advocacy and Liaison Service
(PALS) and the Independent Complaints Advisory Service (ICAS).

PALS: PALS Office
Level 2 West Outpatient
Morfolk and Norwich University Hospital
01603 289045

ICAS: 01273 229 002

Contacts for further information

If you require any additional information, please do not hesitate to contact either Dr
Edwin Lim or Dr Karl Gaffney.

Rheumatology Department

Morfolk and Norwich University Hospital NHS Foundation Trust,
Colney Lane,

Norwich NR4 7UY

01603 647835 or 01603 287119

What happens next?

If you would like to take part in the study, please complete the enclosed questionnaires
and return it in the envelope provided.

Thank you for your consideration in taking part in this study
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Flow Chart — Your Journey

You have attended a gastroenterology clinic at NNUH and have a diagnosis of
Inflammatory Bowel Disease.

You have received this letter from your gastroenterologist asking if you would
like to join this research study looking at pati with back pain.
¥

Phase 1 (Questionnaire)

Read the Patient Information Sheet
to decide if you would like to join the study.

Phase 1 & 2 of the study.

1 of the study. the study.

¥ L 2
[ Indicate your preference in Q1, Q2, Q3, Q4, Q5 ] Indicate your preference in Q2

& slgn, print, date at the end
and return the questionnaire,

Iwould like to join the [I would like to join Phase} 1 would NOT like ta join

Complete the guestionnaire and return it using
the prepaid envelope provided.

Your participation will end.

Phase 2 (Clinical Assessment)

[The Research team will ook at your returned questionnaire answers to see if you quaii‘fv]

for Phase 2 of the study
£ o
I yeu qualify AND indicated If you DO NOT qualify ANG If you DO NOT qualify AND
that you weould like to join indicated that you would like indicated that yeu would
Phase 2 to join Phase 2 NOT like to join Phase 2
Rp— P—
(A reszarch team member will
A research team member contact you and discuss if you

will get in contact with you, would like to be a selected contral
patient for the study,
A date to attend a clinic
appointment, at the
rheumnatelogy departrent
will be arranged.

A clinic appointment will be
arranged if you agree to
particlpate. An ¥-ray of your pelvls

\\_ L s net needed in this group.
¥ ¥
You will attend the clinic ap A farmal for
Phase 2 will be taken, You will undergo a medical interview, physical
and You will then have
some blocd taken and be booked for a radiograph [X-ray) of your pehvis.

2 3

[ You will attend in a sep for your MRl scan, |

Your participation will
end.
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§ O Norfolk and Norwich University Hospitals INHS!| l I 3
L e iove the mast NHS ion Trusf i

University of East Anglia
CONSULTANTS CLINICAL RESEARCH NURSES RESEARCH TEAM
Dr. J. Karl Gaffney Celia Whitehouse Rheumnatology Department
Georgina Glister Morfolk & Naorwich University Hospital
CLINICAL RESEARCH FELL OW Colney Lane
Dr Edwin Lim RESEARCH SECRETARY MNorwich
Eleanor Sykes NR4 7UY

Direct dial 01603 287621
Direct fax 01603 287004
Switchboard: 01603 286286

email: eleanor. sykes@nnuh.nhs.uk

PARTICIPANT CONSENT FORM

Study Title: Axial Spondyloarthritis in Inflammatory Bowel Disease — secondary
care cross-sectional prevalence and development of an evidence-hase
referral tool [Norfolk - axial SpA IBD referral Tool (N-ASPIRE Tool)]

Investigators:  Dr Chong Seng Edwin Lim; Dr Karl Gafiney

Patient Full Name:

Personal ldentification
Number (PIN)

Please read the followihg statements and put your initials in the box to
show that you have read and understood them and that you agree with
them.

Please initial
each box

I confirm that | have read and understand the information sheet Version

1 dated for the above studly. | have hadthe opportunity
to consider the information and ask questions and have had these answered
satisfactorily.

I understand that my involvement is voluntary and that | am free to withdraw
2 | atany time, without giving any reason and without my medical care or legal
rights being affected.

| understand that relevant sections of any of my medical notes and data
collected during the study may be looked at by responsible individuals, from
3 the research team, from the Sponsor or authorised by the Sponsor, from

regulatory authorities or from the NHS Trust, where it is relevant to my
taking part in this research. | give permission for these individuals to have
access to my records.

| agree to be contacted by the study team for ethically approved future
4 studies that they may be undertaking. | understand that identifiable contact

information will be kept after the end of this study and this information will
be held in accordance with data protection legislation.

5 1 agree for my data (paper or electronic) to be stored and retained according
to the data standard operation procedures of the sponsor institution.

6 | agree for anonymised data to be shared with the wider research
community for ethically approved future studies.

ONE copy for patient, ONE copy for medical notes, DRIGINAL to be file in Study File
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Opting out of pelvic radiography (X-ray). Choose one of the two options befow.

(NOT needed for SNAC Group)

7a

After considering the risk and benefit, | AGREE to a pelvic radiograph.

7b

After considering the risk and benefit, | prefer NOT to have a pelvic
radiograph

Involvement of your General FPractioner (GF).

| agree to my GP being informed of my participation in the study and the
results of any investigations including unexpected findings or an adverse
event,

Additional statement for SNAC Group only.

I understand | am in the Screen Negative Assessment Control {SNAC)
Group and have understood the counselling given. | understand that
screening can lead to positive findings in the assessment but may not have
any clinical significance.

Pregnancy Status for female subjects only.

10

I confirm that there is NO chance of pregnancy.

To be completed by the participant

| freely agree to take part in the above study

Your name Date (Day/Month/Y ear) Signature

To be filled in by the person obtaining consent (investigator)

Is participant in SNAC Group (circle response): | Yes / No

| confirm that | have explained the nature, purposes and possible risk and
benefit the research study to the person whose name is printed above, They
agreed to take part by signing and dating above,

Your name

Date (Day/Month/Year)

Signature

ONE copy for patient, ONE copy for medical notes, ORIGINAL to be file in Study File
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6 ?33':“1’:"”":" Norfolk and Norwich University Hospnals INHS|
Tt e ot et e -

Universityof East Anglia
CONSULTANTS CLINICAL H H TEAM
Dr. J. Karl Gafiney Ceia Whitehouse Rheumatclogy Department
Georgina Glister Morfolk & Norwich University Hospital
CLINICAL RESEARCH FELLOW Coney Lane
Dr Edwin Lim RESEARCH SECRETARY Merwich
Eleanor Sykes NR4 TUY

Direct dial: 01603 287621
Drect fax: 01603 287004
Switchboard: 01603 286206

emall; eleanor.sykesg@nnuh.nhs uk

GP Information Sheet

Patient Name:
Address:

Date of Birth: Attach Patient Label
NHS Number:

Hospital Number:

Axial Spondyloarthritis in Inflammatory Bowel Disease — secondary care
cross-sectional prevalence and development of an evidence-base referral tool
[Norfolk - axial SpA IBD referral Tool (N-ASPIRE Tool)]

The above named patiert is known to the gastroenterology team at the Morfolk and MNorwich
University Hospital with a diagnosis of Inflammatory Bowel Disease (IBD).

As |BD is often zssociated with axial spondyloarthritis (axSpA), this study has been propesed to
investigate the hidden prevalence of axSpA in this group of patients.

This man/women has been contacted and has agreed to take part in the study

Last paragraph will be added depending on scenario (Delete as necessary):

= We will the patient in the rh tology department and inform you of the
results afterwards. (Screen positive and agree for contact in Fhase 2 or SNAC Group)

= The patient has ¢ I da ( ire but has not agreed to join the
clinit:al phase of the study. Their parllcipatlon has ended. {Screen positive but decline far
participation in Phase 2)

+ The patient has completed a screening questionnaire but is not eligible for the clinical
phase of the study. Their participation has ended. (Screen negative regardiess of interest
to participation in Phase 2 or screen positive but has exclusion/pregnancy status uncertain)

Yours sincerely,

Dr Chong Seng Edwin Lim
Senior Research Fellow (Rheumatclogy)

Dr Karl Gaffney
Rheumatology Consultant
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Norfalk and Norwich University Hospitals [IZIEI[ I ..@,.!
NHS F ion Trust

Universityof Esst Anglla

PIN

Please kindly fill in ALL the BLANKS and mark the O with acrROSSM as you go

Our Vision
To

vide

SCREENING QUESTIONNAIRE

through the questionnaire sequentially.

Subject’s details and consent

Version 1.0 (1* March 2018)

Q1 About yourself (all information will be strictly confidential)
Full Name:
Date of Birth: [Age: |
Address:
Main contact number:
Gender: Male O | Fermale O | Prefer not to say ]

Q2 | havereadthe attached Participant Information Sheet and | would prefer NQT to take part in the m)
Study’.
If you have Indicated that you prefer NOT to take part in the sitdy, there is NO need to complete the
rastof the guestionnaire. Please sign and ate the fonn at the end. Kindly retum & o us in the prepafd
envelope. Thank you.

3 | have read the attached Participant Information Sheet- (Choose ONE option below)

= | am happy fo complete this guestionnaire AND {0 be confacted for an appoiniment to attend the
rheumatology depariment for ciinical assessment (Phase 2 of study). O

= lam happy to compleie this questionnaive BUT | prefer NOT fo fake paii in the clinical assessment O
(Phase 2 of studh)

Q4 Data Access and Storage- (Select ALL that apply)

s | give permission for the researchers to access and use all my relevant medical information for the
purpose of this study. O

o understand ihal my medical notes and information collected during the study may be Jooked al by
respansible individuals (Research Team, Sponsors, Requiatory Autharities, NHS Trust) where If is
relevant fo my taking part in this research. | give permission for these individuals {o have access a
o my records.

» [agree to be contacted by the study feam for fuiure studies. | understand that identifiabie coniact
information will be kept after the end of this study and this Information will be held In accordance O
with data protection legisiation.

e [ agree for my informaiionvdata (paper or eiectroniz) o be sfored and refained according to the o
spansor's standard operating procedures

e [ agree for my daia to be shared with the wider research community for future studies it | cannof
be identified in ihe data. a

Q5  Invalvement of your General Practioner {GP)- {Choose ONE option below)
» [AGREEt0 my GF being informed of my pariicipation in ihe study (m|
e would prefer that my GFwas NOT informed of my pariicipation in ihe study. O
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Subject’s previous diagnosis

Q6 |already have a diagnosis of:

Anklyosing Spondylitis
Axial sponlyloarthritis/sponlyloarthropathy
If yes, please provide further details in the box below (e.g. who made the diagnosis,
whether you attend hospital outpatients appointments, when ¥ was diagnosed).
We will review your medical records and if we are able to verify this then you do not
need to continue with the Phase 2 of the study. Thank you.
Main guestionnaijre
Q7 Have you had back pain or stifiness lasting for at least 3 months?
YES
NO
If yes, please mark the site of pain on the diagram
&
y ;
(S
W 4
f \Y ¥
ﬂ L o i
|
2

oo

oo
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Q12

Q13

Q14

N-ASPIRE Tool - Screening Questionnaire

How old were you when the pain started?

Less than 18 years old
18 - 25 years old
26 — 33 years old
34— 40 years old
41 — 44 years old
more than 44 years old

Did the pain or stiffness start:

Gradually
Suddenly (e.g. after falling / lifting / twisting)

Have you had pain or numbness spreading down your legs?

YES
NO

Have you had buttock pain which moves from side to side?

YES
NO

Are you woken up by back pain or stiffness?

First half of the night
Second half of the night
Throughout the night
Not woken up

What happens to your pain/stifiness as the day goes on?

Gets better
Gets worse
No change

If it gets better, how long does this take:

Within 15 mins
Within 30 mins
Within 60 mins
Within 2 hours
More than 2 hours

Version 1.0 (1% March 2018)

oooo ao oo oo oooooo

ooo

gpoooo

159



160

Q15

Qlé

Q17

Q18

N-ASPIRE Teol —Screening Questionnaire Version 1.0 {1® March 2018}

What effect does exercise have on your back pain and stiffness?

Increases pain/stifiness
Decrease pain/stiffness
No effect on pain/stiffness

What effect dose resting have on your back pain or stiffness?
Increases pain/stiffness
Decrease pain/stiffness

No effect on pain/stifiness

What effect do anti-inflammatory drugs {e.g. ibuprofen, diclofenac, naproxen) have on
your back pain?

Increases pain/stifiness
Decrease pain/stifiness

No effect on pain/stiffness

| havent taken anti-inflammatories

Have you had pain in any other places e.g. joints, heels?

YES
NO

If YES, please mark on diagram (below):

o

_eE
41
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Q19

Q20

N-ASPIRE Tool - Screening Questionnaire

Do any close relative (parents, children, brothers or sisters) have:

Anklyosing Spondylitis or Axial sponlyloarthritis/sponlyloarthropathy
Anterior Uveitis / Iritis

Psoriasis

Inflammatory Bowel Disease

Reactive Arthritis

Have you ever been diagnosed with any of the following conditions

Reactive Arthritis

Achilles Tendinitis (Enthesopathy) or Plantar fasciitis
Dactylitis

Psorasis

Anterior Uveitis / Iritis

Brief Inflammatory Bowel Disease (IBD) gquestionnaire

Q21

Q22

Q23

Please indicate the type of IBD you are diagnoses with?

Crohn's Disease
Ulcerative Colitis

What was the age when your IBD symptoms started and diagnosed by your
gastroenterologist?

Age symtpoms started (give an estimate rounded number):

Age diagnosis made by gastroenterologist (give an estimate rounded number):

How long have you been had you diagnosis of IBD?

Duration of your IBD diagnosis:
(Give an estimate rounded number in months e.g. 1 yr + 1 mth =13 months)

Version 1.0 (1% March 2018)
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Q24

Q25

Q26

Q27

N-ASPIRE Tool - Screening Questionnaire

Please indicate the types of treatment you are currently on for the treatment or
manaintence of your IBD (select as many as needed)?

Rectal topical steriods e.g. hydrocortisone, etc
Rectal aminosalicylate (5-ASA) medications e.g. mesalazine, etc
Oral steriods e.g. budesonide, prednisolone, beclometasone, etc

Oral aminosalicylate (5-ASA) medications e.g. mesalazine, olsalazine, sulfasalazine, etc

Immunomodulator therapy e .g. azathioprine, mercaptopurine, methotraxate, etc
Biological therapy e.g. infliximab, adalimumab, vedolizumab, ustekinumab, etc
None. | am not on any treatment.

Others. Not stated in the groups above. Please describe in the box below:

Version 1.0 (1" March 2018)

Please indicate i you had the following due to your Inflammatory Bowel Disease?

Previous surgery for your Inflammatory Bowel Disease?
Hospitalisation due to your Inflammatory Bowel Disease?

How would you describe your current Inflammatory Bowel Disease activity?

Remission (NOT active)
Mild

Moderate

Severe

Unsure

Do you know what your gastroenterologist think about your current IBD activity?

Remission (NOT active)
Mild

Moderate

Severe

Unsure

Thank you.
You have come to the end of the questionnaire.
Please return it in the prepaid envelope.

Signature:
Print Name:
Today's Date:

oooooooo
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N-ASPIRE Tool — Case Report Form (CRF)
Our Vision
é To provide every patert
with e Care we want
for thane we love the mes!

PIN

Section 1: Structured Histo

ITEM 1 | Demographics & Habits

NHS Founda

Version 2.0 (3™ May 2018)

Norfolk and Norwich University Hospitals IEB‘[ I +: x
tion Trust

CASE REPORT FORM

University of East Anglla

DATE SEEN:

Gender:

Age:

Alcohol:

Smaking:

ITEM 2 | Description of back pain

Age of 1% onset of back pain

Site of back pain?

cenvical /thoracc [lumbar 7 mixed /nat

around spine
Radiation to legs? yes/no
Alternating buttock pain? yes i no
Gradually onset? yes i no
Duration of back pain 2 3mth yesine

\When is the back pain/stiffness worse?

meming / aflemaon / evening / whole day

Are you woken by back pain/stifiness?

1% Vot might 1 27 ¥ of night / whole night 7
Mot woken up

What happens to your pain/stiffness as the day goes on?

better / worse { no change

If it gets better, how long does this take?

15730 /60 / 120 4 =120min

What effect does exercise have on your back pain and stiffness?

increase | decrease f none

What effect dose resting have on your back pain or stiffness?

Increase [ decrease fnone

What effect do anti-inflammatory drugs have on your back pain?

Mcrease { decreass | none [ not taken ant-
inflammatories

Do you think there is IBP (inflammatory back pain)

yes i no

Description & Comments (free text):

ITEM 3 [ Back Pain Pattern Graph

A A
| 10 - Maximum Severity |

5-MediumSeverity | |

Severity

0 - No pain at all

[ onset |
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N-ASPIRE Tool — Case Report Form (CRF)

PIN

Version 2.0 (3™ May 2018)

ITEM 4 [ Details of axSpA associated conditions

Previous/Current diagnosis of arthritis, enthesitis or dactylitis

yes/no ,A/E/D

Previous/Current diagnosis of other muculoskeletal problems?

yes/no

Muculoskeletal problem details:
{Diagnosis, number, locaticn, treatment)

Previous/Current diagnosis of anterior uveitis? yes/no
Previous/Current diagnosis of eye problems? yes/no
Eye problem details:

{Diagnosis, number of episodes, treatment received within past year)

Previous/Current diagnosis of psoriasis? yes/ no
Previous/Current diagnosis of skin problems? yes/no
Skin problem details:

(Diagnosis, current status, reatment received within past year)

Previous/Current diagnosis of IBD? yes/no
Type (CD or UC)? co/uc
Age of symptom onset (estimation in years)?

Age of diagnosis (estimation in years)?

Duration of disease since diagnosis (estimation in months)?

Did you receive treatment for your IBD previously? ves /no
Are you current on treatment for your IBD? yes /no
Are you currently on steriods? yes /no
Are you on biolegical therapy? yes /no
Previous operations for IBOD? yes /no
Previous hospitalisation for IBD? yes/no

Do you know your gastroenteriologist's impression of your current IBD

activity?

remission / mild / moderate /
severe / unsure

How do you rate your current IBD activity?

remission / mild / moderate /
severe

IBD and Treatment details:

of IBD di is [2] extend or classifi of d [3] current di: activity)

{Previous & Current Treatment deLa_iIs; e_lher qum patient or medical records or re-verified with gastroentericlogist [1] basis

ITEM 5 [ Other past medical history / Co-morbidity




N-ASPIRE Tool — Case Report Form (CRF) Version 2.0 (3™ May 2018)

PIN

ITEM 6 ] Allergies and current medications

Do you use NSAIDS for your musculoskeletal symptoms? yes/ no

Type Dose Frequency Effect on pain/stiffness

increase / decrease / none

Others medications & analgesia:

ITEM7 ] Family History and Social History

Do any close relative (parents, children, brothers or sisters) have Anklyosing
Spondylitis or Axial sponlyloarthritis/sponlyloarthropathy; Psoriasis; Anterior yes/no
Uveitis; Reactive Arthritis; Inflammatory Bowel Disease?

Details / Any other significant family history?

Occupation / Others?

ITEM 8 | Any other relevant symptoms/history/notes

Section 2: Structured Examination

ITEM 9 ] General Examination

«  Weight, Height, EMI
= Skin = check for psoriasis espically elbows, nails, natal clef or flexure of breast
» GALS screen

= Eyes, CVS, Resp, Abdo, Neuro
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N-ASPIRE Tool — Case Report Form (CRF)

PIN

Version 2.0 (3™ May 2018)

ITEM 10 | 44 Swollen / 46 Tender Joint Count

Swollen Joints 144

Tender Joints 146

ITEM 11 | Maastricht Ankylosing Spondylitis Enthesitis Score (MASES)

Site L
u} Q 1% Costochondral
/‘ & /" e 7" Costochondral
Jhe " ) 1|
f f 'l\ IfJ ;l fl Anterior superior iliac spine
HEAN S\
¢ '\ L3 [ lliac Crest
a l\ | W ﬂf} 1] \
| |l |III ; Posterior superiour iliac spine
[ |
\ \ { LS spinous process
Py
r.q Proximal achilles tendon insertion ‘
MASES n3
ITEM 12 | Dactylitis Count
Number of digits with clinical dactylitis 120
Details:
{name the digit, record tenderness yes/ng)
4




N-ASPIRE Tool — Case Report Form (CRF)

PIN

Version 2.0 (3™ May 2018)

ITEM 13 | Tender points examination (ACR 1990 Fibromyalgia Classfication Criteria)

\ N,
=
AT

1N
L

Site

R| L

Suboccipital

Lower cervical (laterall by the C5-
CB8 tranverse processes)

At the midpoint of the upper
Trapezius border

Suprapinatus by its orgin medially
in the sugrasg'nalus fossa

Intercoastal space above the 2™ rib
and just lateral to the
costochrondral junction

2cm distal to the lateral epicodyle

In the centre of the upper lateral
quadrant of the gluteal region

Greater tronchanter

Medially on the medial femur
condyle, just proximal to the joint
ling

Total number of tender point that
are positive

ns

Evidence of widespread pain (4
quardants of the body) for > 3
months

yes/no

Clinical impression of fibromyalgia

yes/ no
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N-ASPIRE Tool = Case Report Form (CRF) Version 2.0 (3 May 2018)

PIN

Section 3: Rheumatological Outcome Measures

ITEM 14 | BASMI & Other Measurements

Category Measurements

Chest expansion

(x2 difference reacing, level of

the 4" intercoastal level, higher
of the two reading recorded)

Occiput-to-wall distance

(x2 readings, lower of the two & 2nd Best

readings recorded)

e
=)

Best

Category BASMI Measurements Scors

Tragus-to-wall distance

(x2 readings, lower of the two
readings recorded, REPEAT, R1 R2 Best L L2 Best Mean
mean of the lower reading of

each side recorded)

Lateral spinal flexion

{x2 readings, higher ofthe two
readings recorded, REPEAT, R1 R2 Best L L2 Best Mean
mean of the higher reading of

each side recorded)

Lumbar flexion (Modified
Schobers)

(x2 difference reading, level of
the lumbosacral junction,
higher of the two reading
recorded

st 2w Best

Cervical rotation

{x2 readings, higher ofthe two
readings recorded, REPEAT, R1 R2 Best L1 L2 Best Mean
mean of the higher reading of

each side recorded)

Intermalleolar distance
(x2 readings, higher ofthe two e 2™ Best
readings recorded)

BASMI =

ITEM 15 | Patient report outcome measures (PROMS)

BASDAI Notes:
BASFI
BASG
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N-ASPIRE Tool — Case Report Form (CRF) Version 2.0 (3 May 2018)

PIN

Section 4: Gastroenterology Disease Activity (Depends on Type of IBD)

ITEM 16 [ Disease Activity for Crohn's Di — HBI (Harvey-Bradshaw Index)
No. Details Scaore
A General wellbeing
(Q=very well.1=slightly below par, 2=pocr, 3=very poor. 4=temible)
B Abdominal pain
(O=none, 1=mild, 2=moderate, 3=severe)
c MNumber of liquid stools per day
D Abdominal mass
(0=none, 1=dubious, 2=definite, 3=cefinite and tender
Complications: arthralgia, uveitis, erythema nodosum, aphthous ulcers, pyoderma
E gangrencsum, anal fissure, new fistula, abscess
(score 1 per item).
TOTAL Score =
Score Definition =
Calculation:
- Calculation formwla: sum of the scores of il § parameters.
- A score below 5 is I idered as clinical ission, A reduction of 3 points is considered as relevant to define clinical
response,
Seoring definition:
- Remission < 5: Mild Disease 57, Moderate Disease 8-16; Severe Disease >15

- Harvey RF, Bradshaw JM. A simple index of Crohn's-disease activity. Lancet Lond Engl. 1980 Mar & 1{81567):514.

. Sandborm WJ, Feagan BG, Hanauer SB, el al. A réview of activity indices and efficacy endpoints for clinical Irials of medical
therapy in adults with Crohn's disease. Gastroenterology 2002; 122: 512-530.

- Info HEI | Hai -bradshaw index [Internel]. [ciled 2018 Feb 28]. Available from: hitp: www igibdscores it/en/finfio-h bi html

ITEM 17 | Disease Activity for Ulcerative Disease — PMS (Partial Mayo Score)

Mo Details Score

1 Stool Frequency {per day)
[G=ncrmal number of stool, 1=1-2 more than normal, 2=3-4 more than normal,
3=25 more than normal]

2 Rectal Bleeding (indicate the most severe bleeding of the day)

[0=ncne, 1=streaks of blood with stcol in less than half of the cases, 2=cbvious
blood with stools in most cases, 3=blood alone passes]

3 Physician's global assessment
[O=ncrmzl,_1=mild disezse, 2=moderate disease, 3=severe disease]
TOTAL Scare =
Score Definition =
Calculation:
- Calculalion formula. sum of lhe scores the hree paramelers.
Scoring definition:
+  Remission <2: Mild Disease 2-4: Moderate Disease 5-7; Severe Disease =7

Source!
«  Schroeder KW, Tremaine W, listrup OM: Coated oral S-aminosaleylic acid therapy for mildly to moderately active ulcerative
coliis. N Eng J Med 1987; 317 (26): 1625-1629.
+  Rulgeents P, Sandborn W, Feagan BG, Reinisch W, et al. for i and therapy for colitis.
M Engl J Med. 2005 353 (23): 2462-2476.
+  Lewis JO. Chuai S, Nessel L, Lichtenstein GR. Aberra FN. ENenberg JH. Use cf the noninvasive components of the Mayo score
1 clinical resp in editis. Inflamm Bowel Dis. 2008; 14 {12). 1660-1656.

« Info MAYQ | Partial [internet) [cited 2018 Feb 28], Available from: http-/fwww.igibdscores iten/infe-ma: artial. htm|
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N-ASPIRE Tool — Case Report Form (CRF)

PIN

Section 5: Investigation Results

Version 2.0 (3™ May 2018)

ITEM 18 | Laboratory Results

HLA B27 | positive / negative
CRP mg/L
ESR mm/hr

ITEM 19 [ Imaging Results

A-ray of AP pelvis

MRI of Sacroiliac Joints & Spine

Radiology MDT discussion notes (if imaging have been discussed)

Section 6: Diagnosis

ITEM 20 ] PVD of axSpA OR Alternative diagnosis

Section 7. Classification

ITEM 21| IBP Classification ITEM 22| axSpA Classification
Meet Calin IBP Criteria ”ﬁz" Meets mNYC AS criteria yes/no
Meet Berlin IBP Criteria “’ﬁi‘r Meets ESSG axSpA criteria yes/no
Meet ASAS IBP Criteria “’ﬁz‘r Meets ASAS axSpA criteria yesi! no
MNotes:

8




N-ASPIRE Tool - Rheumatologist Diagnosis Sheet Version 1.0 (1* March 2018)

6 U:mf“ Norfolk and Norwich University Hospitals E‘EB[ I +’
fox thse we e the most NHS Foundation Trust

University of East Anglia

RHEUMATOLOGIST DIAGNOSIS SHEET

Rheumatologist initials:

BLGTEERR ctl)-nef\i,detlar?ze PHiAlEs conLﬁedv:rllge {0
PIN before (0=not Offer an alternative after reviewing e Offer an alternative
Rioals | tainiio. | DutpesHe | b | conam oo | D sk
very confident) very confident)
1
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N-ASPIRE Tool = Rheumatologist Diagnosis Sheet

Rheumatologist initials:

Version 1.0 (1* March 2018)

Level of Level of
Dx o'f axSpA confidence Offer i el ative Dxof axSpA | confidence (0 Offe an alemative
PIN wio 1% (0 =not Dx. if ibl with Ix =not Dx if bl
(YES/NO} | confident; 10 = ESRED S (YES/NO) | confident; 10= il possine
very confident) very confident)
2




with the cane we want
for therse we bove the mast NHS Foundation Trust

é To o every gt Norfolk and Norwich University Hospitals [\"/Z&1

DEPARTMENT OF RADIOLOGY

Plain X-ray Information J

The leaflet tells you about having an X-ray. It explains what is involved and what the
possible risks are. It is not meant to replace informed discussion between you and your
Doctor, but can act as a starting point for such discussions. If you have any questions
about the procedure please ask the Doctor or healthcare professional who has referred
you for the test, or the department which is going to perform it.

The Radiology department

Radiologists are doctors specially trained to interpret the images and carry out more
complex examinations. Radiographers are highly trained professionals and carry out X-
rays and other imaging procedures. A Radiographer will perform your X-ray, with a
Radiologist or Reporting Radiographer interpreting the image afterwards.

What is an X-ray?

An X-ray is a picture of the internal structures of the body produced by exposure to a
controlled source of X-rays. Images are recorded in digital form, shown on a computer
screen.

Are there any risks?

There are risks involved with X-rays, but a plain X-ray uses a small amount of radiation,
usually equivalent to that which we all receive from the atmosphere over a pericd of days
to years (depending upon the area being X-rayed).

Female patients who are or might be pregnant must inform the Radiographer. Depending
on which body part is to be X-rayed, the Radiographer will discuss with you whether it is
appropriate for you to have the X-ray. They may ask that you have a pregnancy test.

Are you required to make any special preparations?
No. However, please notify the Radiology department if you have had a similar X-ray
recently or if you are a woman who is or might be pregnant.

Can you bring a relative/friend?
Yes, but for reasons of safety, they will not be able to accompany you into the examination

room, except in very special circumstances or in the case of young children.

When you arrive
You should go to the reception desk in the on Level 2, East Block, after which you will be
shown where to wait until collected by a Radiographer or other member of staff.

The procedure for your examination will be explained to you. For certain X-ray
examinations, you will be asked to undress and/or remove jewellery for the procedure.
You will be shown to a private cubicle where you will be asked to put on the gown
provided. You will be asked to place your clothes and personal items in a basket, which
you will keep with you. Depending on what part of your body is being X-rayed, you may
also be asked to remove your glasses, dentures or piercings as well.

Authar: EKY January 2013 1
Reviewed, EKY November 2016 version 3 Review date: EKY/JHR November 2018
Adapted from the Royal College Of Radiologists lezflet "Information for patients having an X-ray” (2010)
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What happens during the X-ray?

The Radiographer will first ask you your date of birth and address to confirm your identity.
They will give you instructions throughout the examination and position you in order to take
a number of images. Although the Radiographer will go behind a screen, you will be seen
and heard at all times. The X-ray should not be uncomfortable or painful.

How long will it take?

This will vary, depending upon the body part being examined and the complexity of the
images requested, in order to take diagnostic images. Waiting times will also vary,
depending upon whether you have a booked appointment or not, and the number/type of
clinics in the hospital.

Are there any side-effects?
None at all.

When will you get the results?

The images will be examined after your visit by a Radiologist or reparting Radiographer. A
written report on the findings will be sent to your referring Doctor or healthcare
professional Please discuss the findings of your X-ray with your Doctor. If you have been
sent from clinic as a walk in patient, your hospital doctor will discuss the findings of the
images with you directly.

Finally

Some of your guestions should have been answered by this leaflet, but remember that this
is only a starting point for discussion about your treatment with the Doctors/healthcare
professionals looking after you. Make sure you are satisfied that you have received
enough infarmation about the procedure.

Access to Radiology

How to find us: | East Qutpatients entrance and follow the signs to Level 2 or 3
Radiology (more information will be on your appointment letter). For
appointments at Cromer Hospital, follow signs to Radiology.

You can find more information at: www.nnuh.nhs uk

Hospital . .
transport; To enquire about hospital transport telephone 0333 240 4100
Contact details: | Telephone: 01603 286048 (Outpatients) / 01603 286544 (GP

patients)

Email: radiology@nnuh.nhs uk

Website: www.nnuh.nhs.uk

communication for all

Author: EKY January 2013 2

Reviewed: EKY Novemnber 2016 version 3 Review date: EKY/JHR November 2018
Adapted from the Royal College Of Radiologists leailet “Informaticn for patients having an X-ray” (2010
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DEPARTMENT OF RADIOLOGY
[ Magnetic Resonance Imaging (MRI) }
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What is an MRI scan?
MRI (Magnetic Resonance Imaging) creates high resolution images of the body on a
computer using a powerful magnet and radio frequency waves. MRI is a very safe
way of producing images that can diagnose medical conditions. Unlke CT
(Computed Tomography) it does not use X-rays and has not been shown to have
any harmful side effects.

What does it involve?

The MRI scanner is a long open ended tube, surrounded by a large magnet present
in the circular area. You will be asked to lie on a scanning table, which will be
moved slowly so the part of your body being scanned is in the centre of the scanner.
It is important that you remain as still as possible, so that we can get the best
images. You will be positioned either head first or feet first depending on the area to
be scanned. You will be given ear protection because the scanner makes a loud
drumming noise. During the scan, the radiographer will be able to see you from the
control room, and hear you via a two-way intercom.

Sometimes an injection will be required to give clearer pictures of certain tissues or
organs being examined, but this will be discussed with you if it is necessary.

Will | feel anything?
MRI is entirely painless. You should not feel any discomfort during the scan and
experience no after effects.

How long will the scan take?

The length of the scan depends upon the part of the body being imaged and the
information your doctor needs. The scanning time can range from 10 minutes being
the shortest scan time to 2 hours in length. Although we try our best to keep to
appointment times, there can sometimes be unexpected delays.

How do | prepare for my scan?

Most MRI scans need no special preparation. You should continue with any
medication. Instructions will be detailed in your appointment letter if necessary. You
may eat and drink normally after the procedure.

MR Information Sheet Version 3
Reviewed: CN (November 2016)

Review due: CN (November 2018) 1
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Our Vision 3 . . .
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with the care we want L
for those we love the most NHS Foundation Trust

What happens when | arrive?

You may be asked to change into a gown. Storage may be provided for valuables,
but it is advisable to leave them at home. You will not be permitted to take them into
the scan room with you.

Prior to your appointment, you will be sent an MRI Safety Questionnaire to complete.
This will be checked by the radiographer before your scan to ensure you are safe to
have the procedure.

Safety Precautions:
It may not be possible for certain patients to have this examination due to the strong
magnetic field produced by the MRI scanner. This can be dependent on implants
within your body or operations you have had.
Please contact the MRI department if you have any doubts about your suitability for
an MRI scan
You will need to remove the following before your appointment:

o Jewellery

+ Body piercings

Can pregnant women have MR scans?

There have been no repoerted effects from MRI to the unborn child. We advise
against scanning in the first trimester as a precaution. In certain critical cases, it may
be necessary to be scanned during pregnancy when a more invasive diagnostic test
would otherwise have to be performed.

Results of the scan:

The radiographers are qualified MRI professicnals who specialise in obtaining high
quality images, but are not trained to diagnose problems from the scans. A
radiclogist is a doctor training in reading MRI scans, they will examine the images
after your test and complete a report of your scan.

The results of your MRI scan will be sent to the referring doctor who will arrange a
follow up appointment.

If you have any questions regarding the scan please contact the MRI
appointments office:

Telephone: 01603 286107 (Norfolk & Norwich)
01603 646163 (Cromer)

E-mail: radiolo nnuh.nhs.uk

Website: www.nnuh.nhs.uk

IN 4
W TRAN

communication for all

MRI Information Sheet Version 3
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CROHN'S DISEASE

Crohn's Diseasa Is an Hiness in which inNammation develops in parts of the gut
leading to symploms such as diarrhoea, abdominal pain and tiredness.

The infiammation can be mild in many cases but can sometimes be severe
requiring strong medication or an operation to remov atfected part of the
intestine. Crehn’s Disease is one of the two conditions known as Inflammatery
Bowel Diseases (IBD); with the other being uicerative calilis. The symptoms and
effects are similar to those of gastroenteritis (food poisoning) buk differ in that
they are not due to an infection and persist for a fong time or until treated,

WHO GETS CROHN'S DISEASE?

The tiseass slfssis mainly yourg aclle
bt can affect teanagers or youngsr
chilcien and can wurrelimes star lakr in
e Men and women are affected equaly.
Crohn's Diseas sfects about 1 in 1000
el {mast pEopl know one parson
alfectad by te condfian. Crohn's Dissase
and uleerative aelitis can un'n familos
bt one fith of peaple wih the co-diton
will have anather famiy rresiber afiectse)!,

WHICH PART OF THE BODY DOES
CROHN'S DISEASE AFFECT?

Ay part of toe gut can be £ffected in
Crohn's Disease. The most common

aroa is o b part of fe srall infestine
ierminal lsum) and th first part of

the large intestine for ‘oolon'), ~sar e
appendie’, In s pacalk, only e solor
s effectec, in & pattern similsr 1o lcerative
anllis. b athars, multipts pans of the gur
ave alfecied. Rarcly, the meuth, guiict

or stomach iy be involved. Howeve,
in snme pacpls. the inllammiatian in the
qui akso
Ihe: inlosioe beading to s, eye
inflaiation or skin compla nts

'WHAT CAUSES IT?

tis bioughL 21 Orokn's Disezge develoas

as aresult of he immune e7gtem in the

intassiry oting abiramally fo baclera '
al tre surface of the gut. [his abnormal

immung reacton is lkehy 10 D8 intertad

wilh & number of genes that may coriibule

16 CAuSing Sroh's Dissase having row

bean iGeniting, wich are Tostly imsolued

i rew e hendle bacaecia in ihe gu

ILis slill ~al known ¢ one, a lew ¢ Tary
types of bacteria ars invcleed, Orher factors
aftsci the chaness of petting Crohr's
Disesse, wih smokirg being 1

important risk factor?, Many paients ask
whether there is & distary cause bul hers 5
o firn avidence af this*

2+ INFORNATION ABOUT CROHN'S DISEASE - "

HOW DOES CROHN'S AFFECT
THE INTESTINE?

One form of Cmhn'e Hiseasa resule o
palches of infammatan in the lining of
I inlesbie with groups of smal uleers,
similar to mourh leers, In moderzle o
sevars Grohn's Dissase; these ulcers
Become mush lamger and deeper with a kit
of surounding redness. The inflammarion
oan make the intesting becorms thickanad,
the passage of digested food. In
Eome cases, desf Wears braak through
the wall of tre Intasting causing infectic:
culslds the bows an abscoss) and this
can then sproad o he skin o a earby
péit of e by, This 's knoen as a fistta,
Thesn most frsquertly coour aroud the
Az, As the inflarmimaticn heals. scar
“fissun may o v AN SIS Casos
aleo leas k2 2 blockage in the in‘estinz.

WHAT ARE THE SYMPTOMS?

The rrain symptoms of Oehn's Disease:
are diarhoga and abdorringl pain. Tare
ey be same alead o Mucus i e
fgeges, espacialy when fhe lowest parl of
the gut is atacted. Digested food o faeces
UGG Up in narrewes of infarnes 3 sas
oftsn aGRLIANG &N hour or so afier sating
sually czuge the pan, Somelimss. thor

s Atignl biockags in the inesting g
sevore, giiping shdominal pais ator cafng,
with swelling of the akdemsn E
Losig) walght is commen when thers is a
Iotal Friiermation, s aaing s pin
A1 Mmany prapis win e conditior lee:
excessily fired. Sorre aeoplé 3150 Nave
aterperatiire o sweals 2 night. Thers
iy alsa e vore, red sy, saclien pa il
[nints ardl sin rashes®, Some patsrts gat
parianai Crehn'e disease wh 2 means thet
the irdflzimmation coours aruns the Iawer
bacel and nue

y B0 Rueysas0a mmm

HOW IS IT DIAGNDSED?

WWhen somaana visits -heir decion wilh
symptars of persistonl diarhees e
abdnminal pain, ey vl ry c decice

r spemialtes:s are nesced te look
for the possitility of Crohin's Dizease and
Uleerate colits. Thers are many causcs
o diarrlibea = yourg acts including
the iritable bowal syndronne (185), and
infection Gorexarmale ater travel ateoad).
The contor wil listen fa the symploms a~d
agk about any of the relred sy nploms
dosaribad abave and also whather there i
anyona in e family wih Srohn's D seasa
a iearstve colle,

£ examination will e nd out 1 e
ar any signs ol inflar malio~ (sush 2
wenderiiess in the abdemen or & )
ard wheher Ihars ars any gencral
signs of flness such s locking el

arf Undenweigt, A blnod tost rright be
i there ars changes

1 Band which s_ggest infamimetiont.

I the docior suspecs el Cohi's Dizeasa
iz a possitiliy, & rferal will be mada o a
soccial st for fuither lests.

WHICH TESTS ARE USED 1O
DIAGNOSE CROHN'S DISEASE?

I he: most baquent test use ta diagross
Cromn's Dizease is & colnascopy:
irwakees the passage o & fubz wih avides
«camera 2 he and amund the colon and,
«whers possibie, it - last perLof the small
alesting, Lonatvo preparston s needer!
ainfar the sxarnination o clesr the bowel
and allow good views of e inng of the
Irtesting®. Ir rrost cases, sedation is givan
hvough & wan 6l 12 S ¢ 178 prosar.eo
ta e mome feefinge of discomiort
associaled win Passage of the fube along
Lhe colon.
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By ciing this fost. cociors can ge very
ancurste pictires o e stote of the fining
of the iestine and take samps lor
examnnaion he laboratory. f e color
Al It part o the smal nlestine 2e soon
1000 o, Crone Disease 5 Vory.
inikely te b present.

Irzame cases, other Lesie ara also needed.
e esample. & biariun foliow Thiaugh
examinzior allows [he whois of the sl
rugsling Lo be sh test ieuid
oaiurn s swalloee and X Fays s

Eoans such g5

abseass or probems o the
sulsice o e Hieating a7 st

- Colsriinge:

e
———Gdan

Sqmid

Roour

HOW |5 CROHN'S DISEASE TREATED?

Teamiets for Grahn s Distase aim o
fecl e or heal o
I\\[?"inﬁ andtadea

he cisease, sk as weig
Fﬂmlwt‘"ﬂnn% The mll2rmaton &
Teneed wikh mece o es ot

tvery infiained
O NG saeions of ntestine

4 - INFORMATION ABOUT CROHN'S DISEASE

DOES CROHN'S DISEASE AFFECT MY
CHANCES OF HAVING CHILDREN?

Oversi, Crohr's Disease does not nave
significent elfert an the chanoes of bacoming
pregnan or camying a baby!". Ina smak
number of cases. inflarmetion or infecdcn in
the palis. ar surgery b this area, con attect
the Guaries, Tallopan fies or LS reckeing
fetily. The commonly used crugé uses in
Crotnts Disease g safe duling pregrsecy.
Itz atess st alk Lo your speoiaist i you
hawe Croer's Dhaass ane dre planning &
pregnancy or Bl e2cly pregaant

CAN | EXPECT A NORMAL LIFE IF
| HAVE CROHN'S DISEASE?

Inmost cases, Dromn's Diseass does nat
bz much impaet on gty lils, the azilty
1 wirk 0 1o enjoy an ackve socsl lile, bt
dees taee some gelling used 0. When | s
5 diarhced and
abciorinial pain ofte Feq.iis lrme ey
Trom wiork, college el and make 1 dificull
to caps at ~oma or go cul, | lowever,
treirrant us ally makes lhe syptoms
better within daiys or wanks so ek and
horne life is restored cute quicks:

Tae Ghances o* cying if yeu bav Cron's
Disease ars no diferent o if you don't heve
I disesse 2 Thete are many oums anc-
support groups aeund o7 those who suller
Jrom Cioer's Disease b join, help and fing
cu.rrore information Fom. Ore example is
wonas coch siorum cory

WHAT CAN BE BONE TO PREVENT
CROHN'S DISEASE?

" guidance 2y aalicular
hangs  dlist o fioatyle car prever
Crahi's Dises. ol snioking, o
wrioking, s perhacs the most mpalnt of
all the shings o do. Althcugh lerwm

it Fiokes sense te sl & balanood Feahy
et ruring e
arocessod foods

& - INFORMATION ABOUT CROHII'S DISERSE

bty patiants ask ahieitsl they sho. id
changn their dist, but thers s no proven
speefic dict for Crohn's Dissass. There

are, howee, <igts for cortain stualions:

The mest freguent cictars crange
recuction in fitre and indigestitde foods,
which Gause pain wher e is & nancdrig

and reduce inflammati
enpecially 1 cnloEn whe
cronlh NG i is very important

Medicistes used 1 treat Crohn's Disease
are mainly directed at Lhe imARE system
in the intasfine

(suer asmeiiicazole] can oe
the bageris which

TL-’I’BaIm\I\:Iu‘ frmimalion or reduce te shanges of
fogumance fior gyl afer 2 apeEda Holal
ol el 1 s 6.

« Staroias [praanisolans, byecorissszl ac much
songer drugs usor fu supgvess infammation
‘whess 12 Systoms 4 more s2vers. Slerids
are very v joul

0% respons2) but have @

rohi's [ sk
fom of starmic
o sidle af
i mn Ihwu il

o, imrnns Rssie

d 10 fedur: in‘lammation cver
llow sterid Lo be stopped
o 6 a2 ais e most

‘WHAT RESEARCH IS NEEDED?

Tz cause of Grohn's Uisease remains.
. Howsyer, cur undersfanding

of how and why the conelition develops

is increasing all he firme. In paniculas,
researciiers are looking info how [
haraditary (enelic) aspecis of Grohn's
Dizease rignt charye the way f immunc
syt in Ihe Infesting desls wih bactenz
and alher dietary sastancos aresent

at the surface o Lhe gut, This & very
mportant rasearch and et is nopa frat
L wil, boefors toc long, lesd to much bstter
renis and rayde ovon a cure.
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fianuently preseribed and aund s
pelients have & 5 s
canzaur an il
e o haw reyuar blood 1
pmge, vt peliznts tlorats e s el
and tie remain the mog e malizive for
weeoing Cr's Distast undar canirol.
« MG i alien immLosypprsshe
T2 feating hed at d s
ki 1he niex choice i* azalhioprine or

pe Spatiaily dovenpe
are s i block e olfscts
3 T are irsokec 1

e inflamr o i the gt vl Ths
Best-known Rislogios herapies lergel

a substare caled lrow necicsls
acsor TTNFIF anc are gven by & ragular
intrenous 1 0 i ijestion U-dlar e

asa havs side
rats o ineetion anc
50 ey & -sserved for
[+ sovere Crohn's Jis
when cier medicinges (e rat worksd
They e i be usec under care of
hospital specialists,

Surgical operalions an a vy irrpodart
o U bsatrment o Grehn's Disedss
sl ot
ol e et will ey em i cperelicn
iz The mier resson
5 b ren e Bicker,

caboseopy can b USad o opan U

naromed secios fuith spoial diaing
Lalloons 2. this is only pessitle -+ colain
cases, Sugery is also needec wher: Lacky
sffece pats of the inteatine hewve
e abmonss o fisuka, Such fisula can ooor
on the aboomen or i the pesanal aiea.
Ancperabion can sumeimas bethe
opdion wher ssvere Crahn's D
respanding [ thug iwatment.

DOES SURGERY MEAN HAVING
A STOMA BAG?

Mary pecrle presume
 Crohn's Diseass moans hawing 3
paramo st i 117t stomas

olte~ ke a tarporary stoma sbove

o g then Ay a1t 8 second
smeller oporafion a fow ronths laler
I cann paricularly whan suM=ore 5
st or taking steroids which
tho aniity of body dssues o heal

DOES CROHN'S DISEASE COME
BACK AFTER SURGERY?

vioe s there I n cure for Crohe's Dise

siraliers sompsron s e
ich s an
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YOU CAN HELP COMBAT GUT AND LIVER
DISEASE BY MAKING A DONATION.

Cancilions that affect e .1, the ve:
and the pancreas (collectively knowr as
digesiive disoases) ar widsspread but
Tl krvzram, | hoy can case sgnilcant
nath prodlarms o pecple wha live with
trem and, sadly, they ae  Taginr in 110
5 UK racths, Cure is the only nafional
Eharty wordng to chargs this by fighting
al digesive tiseases, 55 a craty, Cors

= Supports inrpersnl medwal researcs
trat I for cores and forways of
improwing the lives of matients;

+ Prevides suidenos-basec nlomaion

et enables patients anc kaniies
undzrstand and cantre! el conel fion;

“+ Vorks 10 raies dwarctoss of these

condiions, their symatems anc rpect.
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THERE ARE MANY WAYS YOU CAN
SUPPORT OUR WORK NOW:

+ Callus on 020 7486 0341
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1070070
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+ Donale via cur websia af
www.corecharity.org.uk

Yo canfind o infmran an ko
desiive diseasos and sbout Care's
ek By ViSfing) o wepsite Bl

W coreoharity.orgak o by caling
020 7486 0341 Curing cfice hours

e 20751 . 3 0 e TG s e
s s o i Y120 [ilor 304 P o £t ™1

it T bl




LM NOLLYIOSEY NI

& & 240

ULCERATIVE COLITIS

Wicerative Colitis (UE) is a disease of the rectum and the colon (otherwise
kngwn as the large intestine), i is one of the two conditions that are known as
Inflammatory Bowel Biseases (IBB) - the ether being Crokn's Diseass.

Any medical term that ends in -itis means that there is inflammation or damage to
that part of the hedy. The term ‘colitis’ means the colon has become inflamed and,
if this becomes severe enough, the lining of the celon can be breached and ulcars
may form. The term ‘wicerative cofitis’ can seem confusing, as many patients never
actually develop wicers because the degree of inftammation I8 not that advanced.
it's best to thank of UC as a disease in which there is wide variation in the amount
of inflammation 2o that in mild cases tha colon can look almast Rormal but when
the inflammation is bad, the bowel can leok very diseased and can contain ulcers.

One study, from the UK, found that UG affects around 14 people per 100,000

with average incidence being around 10 per 100,000 people’. The peak age of
incidence between 15-25 years old with a smaller peak occurring between the age
0f 55 and 65 years old but it can occur at any age”, It is mere COMMOR in certain
populations® (Ashkenazi Jews and Seuth Asians).

2 + INFORMATION ABOLIT ULCERATIVE COLITIS
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HOW MUCH OF THE COLON CAN
BEGDME DISEASED?

Ulcergiiue collis! always atects tre
rectum —thar part of theiage bows, whic™
lizs just reicle the anus. Sorvetimes the
inamration is limites just 20 e reclur,
swhich s kncen as proclis. as seenin the
prcture belov Fowese, 12 inflaniration
nincive 2 var el lengt~ at fhe sale-.
wihien e whole oo onis sftectzd this is
caller, pan-cal 15 o foral cellis, We con L
krow why the emount of inflzred bowel
waries v ek elween indivauas

H
ks

'WHY DOES UG HAPPEN?

Vil dorit know the cause of u cerative Soltis
— it mostlikely te sl from 8 oomb aron
chtacor’. Doetors have inoked hard o
fing: aither an infecion o potential dietary
couses, bt have drawn a. . For & while
i seermed tar Ulosraiive colis might be one
ol the diseases whera 1he body seers o be
atteciing kel Vo now tr i ar Fis s vary
iniikezy, bt there i ne deutat that sareehing
rrust o8 caeing darnage o lhe g of e
large mestre,
el duetors now think e cause of
UG saizlea o o pariants feastta 1re
apoarently hermless bacteria *hat averyane
b ir: their ootan, Inmast pecolz, the
bacioria thed le in = colon de net
any damege el indeed car be cuite
Uisesil. Thy 8k SOMELT 56 k)Gwm &6
‘rarcly’ baviena, | kawever, palienis with
ulce iy 2O N 250 e 25 Deing a2
all fienlly and when fhe lining 6 fre large

i 0 batle with thess aaclarie,

naomous resesich el is under way
L i et ety 2 Sith ukesraive colile
appes b eac bady 1 bactera fra: cor't
neimally S50 Ay A i ohors
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'WHAT ARE THE SYMPTOMS?

e thice mest esmrmen syrepiens of

@ yanhoes,
 Eloeding Fom e bac Faseage,
@ Paninthe gdoien.*

Hpate, Symptants 63 vary am one
AT I8 NEKT 50 ATy NG o
i e all thres of Fsese 10gethar Fir

axample, somie parenls mey usl ol
fhat they prss: bloce when they coen heir
hewwels, Others mey nos hawe disrhoes but
feel ral~er constipated. To Acenain ate,
e syrplrs eperd e Fow moch

polen i afiected by ihe discase. v ght
Iess is a feartre of sover

For surmie people. e sy npton's can e a
nuisanee bl iay bo lolerzole. Hor olhers
e eandiicn oz -oally riortor wih ooy
‘o=clay lite which can become crganized
AreanG vighs 1o 1he wied ks rat only

just the numier af In'es this can apen
each aay bul thohuary niwhicn semo
patents nasd A tors ean alse be sdramaly
dslressing, A5 symploms g ofin al ei
warstin he mering, s can me:
wart at the day can be cuie an o

.
Eome paems pass consideraiis quantiies
af Tugue when ey oen treir bavels
il cibers Gan be gaaly ok by
i M peter
ther ueual seit ane ey (o their famly a~d
fiencs] neica ey have becorms . plain
irtable, Sorietines there sie s
autsde 176 aladorman - Buch a5
painil joints ard sk n <zshas.

Hormal Caion Calan with UC

179



WHAT IS YOUR DOCTOR LIKELY TO DO? sennt o e e dnztar il el 1 s
Loctors s three lesas b o o by e 50
5 orecie dingnosis thesy willisten tre 1708 i Ly 114 BONN s of color
0T SEPLITS A0 A3k yan Junetions ek
s Pt s s celledd ki v hisiy

an ey oo

WHAT IS & COLONOSCOPY?
Acnonzseops s ambe which is kg
2noush but slficiently fledble to b
s your b
1wl gt o e o Yo a0 b
or Ly esked 1o illow 2 zpecial dietard slsatn
Snerrrather noe whe the ety Sranas Kes s ol poserl el
gEnly o U ey iwhih can ke 3300 hedee: r“.|- A1 10 T AR S e el
ofinflar-imerion m the solor]. Thiry, 11y wl it

SO O 27 ANAne

Prombly ask you 0 Undeneo s 155t ot i 0 s any
sdisnarrtor that iright o6 caussd - b, an
WHAT TESTS MIGHT 1 NEED? araes hete is 0 0odd vy

g2 all of the watare

o sty aior e
ienedl, A oo onnacopy

Ut sions and your
erve [y dre L\'uLeLeh =
S eheter yer iness s il corrf i the diagnusis of vicer
00,580 e W»'-!‘Of\‘-rﬁl"\hnwl.\'_n'r\nmL oolis ane Arwvices de lea farrnation on
hagreala the degres s anc tha the: edert and sevarty of iTbammaticn i
o the profoin ! e rio ssuere e U-a s e, B e aften uscd
inflermraion i ey o 6, Uoclo's so
w2 g bivod lesie celled FSR and
assune 2 e cleiee of
il rrtion, Yous iy e caked b g sl
b

sure bare e e sigus of ary sowd infection
'WHAT OTHER INVESTIGATIONS COULD
BE 7

Tha reast inpasant investigation [s ta ok
wirgely &l he g of 1he large iems
Sornalinas Ihe coclor wil choose w ca
.4 5ueh an erarminarics in the oulosls

oy ancl

e Ihe case of ulerslve
e e e b, imcrant g
far pammest sty ot che cetuse is
et g gt unlik
e 5 mschsines e will s 1 2onelitrn
sizcondlly, all rosbrioris v e al uresen

i g the armo: e
el nlleinmativn in e fosel

coven, Sofvalits: Lopsizs [ty | 2ses

ot ntring o1t Ja7s lsken at shs
gnwidescapy anc anaksed L rids

A mmicscope 1 alabarstany: | loweser

4 IHFORMATHIN ABOUF ULCERATIVE COLITIS

Ahet 10 s U 1 o) nows s Tl owe
paoms b rernose zancer 5 2Ll an UneeTImon SormE <2l on
hr disaasod coln and retum a7 lhen af Ihe clissase g at your cacton il
riet & pouch ofsmall testine el acls koep oy onye_ Bowel (guine Ferally;
WU eruch ke the reet_m g ving no meed o by perareing oolonoscopy 3l el
akbag imenals) o derect po Nalgrer chenges
inthie lining o” the Lowal at a sage well
Lerure carcer hag yel developed .

-y AM | LIKELY TO: DIE OF THIS DISEASE?
S Mo,

L WHAT RESEARCH IS NEEDED?

Wit st fid the causs of Lhe d seass,
LAl e, i Pt f ey a8 much dg
possibie about al tha ateps bl lead lhe
inflarneat on in UC s cdeveloe. This wil
et 103 1 deve opement o” beffer dugs 1o
controlthe conztton. Beirg able 1 target
UGS dirRctly ACRING e caLses of te
illasrunat on in UG i sroving te b veny
waluaole in Geusliging e TeaTREms,
The Crorns and Golitis UK, group e
Ay cesailen natiets on | ving wit JC fne
Crohng} sspecially elares (G erplare,
wabilily ane ettty They 5o provi
inlonrialicn: aboul ualier

g o bag 1o wear on your ummy.
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1o be wmaw]
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ps an:
selurteoting coparurles. Thess are ound
1 www.crohnsandoolitis.org Uk
m
i i erwsn A0 G P
- \m Manmnm B M
CAN ULCERATIVE COLITIS CAUSE £
COMPLICATIONS? _

Al urier of patients oo havs 5 etveeriveolbs
cormpications fhat ezt UC n el -
as zres |l o7 their €. mmlr;«rlrwnw';\I.V—p!ﬂml‘\mumwlH
56 Wnen you attond ins Rospizl, Lt o e
ol el . mum-ﬂuw:mmmw»w.,

il be menitores o son fany o fhose
el s hat they 1A G s . W EL A0 1%
atec. You ey e esnd el P ES

et w1 LZ 7N AN noreased risd of i S Moot i
GPING bzl Garcors, The bad news 5
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& tha Eynesd 1
Dma o find Iz drugs thi wrk besl
or you, Your dactors wil firstty iy to o
searne thalwill brng e disesse
corvmey. Then ey will work o finging a
TrATTRn: 2 koo you bt iy

BRINGING ULCERATIVE
COLITIS UNDER CONTROL
o shoilor o el b i phase s
Purting your diszase info remissics” anc
an-w tachere of Teatmen
e e senerly
e large bowvel 1T
1% ilammetion 5 confinect o T och
sl e o
wll e 2 reciosion thal yo
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Ui wiay choee mean ther the ampy
s sy HLEI; dfirse e fight against s
inflamed part ol e bewel, Treatnenl czn
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Enermas can also bo sseful if th disnase
e 1o of e largs: bows! 1ar just
the rmeturm alers, bul @ e sflaee nalicn
iivthe bessel is stans cnoch o o
e Whan B af 18 soian 1Lz 8 50 kaly
it o, wll e drescrived Labisls L ke
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i taking fish oils.

WHAT DRUGS ARE AVAILABLE?

The antiinf ammatory drugs rekie

arr nesalcy oo i milasr ceses and
steroids | s inflarmmatios s ieore ssuer
Iheres zre & warety OF 2mieos et

SR A MO AINEinG] e Yo dOCTE W
clisose the preparation: 1oy s 5 best for
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oo They are usual y edienr ey sala 10 wie
Shovee s isuch as predniss one’ are oe
penusrll o cootors arc eathor roluctar ‘o
paianls o ke o s for moeo the
il vierks 5L e wetause of e rigk of
e etouts. Howeaen most
bester wih thess teat orts

HOW MIGHT A RELAPSE BE
PREVENTED?
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WHAT WILL HAPPEN IF TREATMENT
WITH MEDICINES FAILS?
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YOU GAN HELP COMBAT GUT AND LIVER
DISEASE BY MAKING A DONATION.
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cigasiive disoascal
it &ncser
hezlin prabisrs for peopse who lve Wi
then e, sacly they i

8 UK deathis, Gors 102 oy naticngl
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The Bath Ankylosing Spondylitis Global Score (BAS-G)

TOTAL /10

How have you been over the last week?

VERY GOOD VERY BAD

How have you been over the last six months?

VERY GOOD VERY BAD

TOTAL OUT OF 20

TOTAL / 2 (BAS-G SCORE)

BAS-G Score

Scores from the 2 questions are calculated using a ruler and added. This figure is divided by 2 to
obtain an average, this is the BAS-G score. The higher the BAS-G score, the more severe the
effect of AS an the patient's life.

Please Note:

When using visual analog scales of a set length (10cm in the case of the Bath Indices), great care
must be taken in reproducing assessment paperwork as repeated photocopying, for example, may
distort the length of the lines and therefore will affect the accuracy of the scoring.

Referrence: Jones SD, Steiner A, Garrett SL, Calin A. The Bath Ankylosing Spandylitis Patient Global Score (BAS-G).
Br J Rheumatol. 1996 Jan;35(1):66-71.
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The Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)

a  Wyou are currently taking medication for your AS, please give the name and dose that is on the
bottle/packet.

b Please mark on the line below to indi the effecti of the medication in relieving your
symploms.
NO EFFECT VERY EFFECTIVE

Please draw a mark on each line below to indicate your level of ability with each of the following
activities during the past week

SCOREN0O

1 How would you describe the overall level of fatigue/tiredness you have experienced?

NONE VERY SEVERE

2  How would you describe the overall level of AS neck, back or hip pain you have had?

NONE VERY SEVERE

3  How would you describe the overall level of pain/swelling in joints other than
neck, back or hips you have had?

NONE VERY SEVERE

4 How would you describe the overall level of discomfort you have had from any
areas tender to touch or pressure?

NONE VERY SEVERE
5  How would you describe the overall level of discomfort you have had from the

time you wake up?

NONE VERY SEVERE

6  How long does your morning stifiness last from the time you wake up?

] Ye 1 1% 2 or more hours

MEAN OF 5&6

TOTAL OF 1 TO 4 ADDED TO MEAN OF
586 (TOTAL OUT OF 50)

TOTAL /5 (BASDAI SCORE)

BASDAI Score Calculation

Score from all questions are calculated using & ruler. The mean measurement (score) of questions Sand 6 is
added to the scores from questicns 1 to 4 This tetal is then divided by 5 to give the average. This is the
BASDAI score. The higher the BASDAI score, the more severe the paftients disability due to their AS.

Please Note:

When using visual analog scales of a set length {10em in the case of the Bath Indices), great care must be
taken in reproducing assessment paperwork as repeated photocopying, for example, may distort the length
of the lines and therefore will affect the accuracy of the scoring.

Garrett S, T, LG, H P, Calin A. A new approach to defining discase status in

pondylitis: the Bath Ankylosing itis Disease Activity Index. J Rheumatol. 1994 Dec;?4(12):2286-94.
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The Bath Ankylosing Spondylitis Functional Index (BASFI)

Please draw a mark on each line below to indicate your level of ability with each of

the following activities during the past week

HCW DO YOU FIND: score out
of 10

1  Putting on your socks or tights without help or aids (eg sock aid)?
EASY IMPOSSIBLE

2  Bending forward from the waist to pick up a pen from the floor without an aid?
EASY IMPOSSIBLE

2 Reaching up to a high shelf without help or aids (eg Helping Hand)?
EASY IMPOSSIBLE

4 Getting out of an arm-less dining chair without using your hands or any help?
EASY IMPOSSIBLE

§  Getting up off the floor - without help - from lying on your back?

EASY IMPOSSIBLE
6  Standing pported for ten mi without discomfort?
EASY IMPOSSIBLE

7 Climbing 12-15 steps without using a handrail or walking aid (one foot on each step)?
EASY IMPOSSIBLE

8  Leoking over your shoulder without turning your body?
EASY IMPOSSIBLE

8  Doing physically demanding activities (eg physio exercises, gardening, sport)?
EASY IMPOSSIBLE

10 Doing a full day's activities at home or at work?
EASY IMPOSSIBLE

TOTAL OUT OF 100

TOTAL / 10 (BASFI SCORE)

BASFI Score Calculation

Score from all questions are calculated using a ruler and added. This figure is divided by 10
to obtain an average. This is the BASF| score. The higher the BASF| score, the more severe
the patient's limitation of function due to their AS.

Please Note:

When using visual analog scales of a set length (10cm in the case of the Bath Indices), great
care must be taken in reproducing assessment paperwork as repeated photocopying, for
example, may distort the length of the lines and therefore will affect the accuracy of the
scoring.

Reference: Calin A, Garrett S, Whitelock H, Kennedy LG, O'Hea J, Mallorie P, ot al. A now approach to defining functional ability in
pondylitls: the of the Bath Ankylosing § F Index. J 1984 Dec;21(12):2281-5.




N-ASPIRE Tool - TRAINING LOG

with Tie Care we wart
for thase e lowve the mest

Version 1.0 (1% March 2018)

é e sy pta Norfolk and Norwich University Hospitals [HIB[ I +: x

TRAINING LOG
(Including Delegation Checklist)

University of East Anglia

Study: N-ASPIRE Tool
Principle investigator: Chong Seng Edwin Lim
Site: MNorfolk and Norwich University Hospital
Training Topics / Checklist
1. Curriculum vitae (CV)
2. Good Clinical Practice (GCP)
3. Review of Study Protocol
4, |dentifying participant and providng/fverifying |IBD specific data for consented enrclled patients
3. Phase 1 activities — receipt and processing of returned guestionnaires. data entry in electronic database
6. Phase 2 aclivities — checking digibility crileria, telephone cortact & irvitation, informed consent process, clinical

assessment, request of investigations, review & interpretation of results, data entry in paper and electronic

database

7. Process of Physician Verified Diagnosis (PVD) and familiarisation with Rheumatologist Diagnosis Sheet (RDS)

8. Cther (write in):

9. Cther (write in):

10. Other (write in):

Method of Training / Evidence

1. Document(s) showing previous achievement as

5. Self Study — Additional protocol specific summary

evidence materials
2. Live Training & Coaching by Pl 6. Other (Explain):
3. Self Study — Paper protocol review 7. Cther (Explain):
4. Self Study — Electronic protocol review 8. Other (Explain):
. List of topic: Comman
W P L sl;:;":: ';1""1‘;:'“ nulnb(:; ::uu:m Method of training | (e.g. Dats ol’lé\f & C‘l’l'r"':{l;':‘:"fﬂhzlﬁ
during training GCP, slc)
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N-aspire Tool — General Study Letter Template

O "

Top it
w e w

fo those we lve the st

CONSULTANTS
Dr.J. Karl Gaffney

CLINICAL RESEARCH FELLOW
Dr Edwin Lirm

Patient Name:
Address:
Date of Birth:
NHS Number:

Hospital Number:

Version 1.0 (1% March 2018)

Norfolk and Norwich University Hospitals NHS| l I ‘&}_!
NHS Foundation Trust i

CLINICAL RESEARCH NURSES
Celia Whitehouse
Geargina Glister

RESEARCH SECRETARY
Eleanaor Sykes

Universtty of East Anglia

RESEARCH TEAM

Rheumnatology Departmernt

MNorfolk & Norwich University Hospital
Colney Lane

Morwich

NFR4 7UY

Direct dial 01603 287821
Directfax 01803 287004
Switchboard: 01803 286286

email eleanaor.sykes@nnuh.nhs uk

Attach Patient Label or T

e in template

Axial Spondyloarthritis in Inflammatory Bowel Disease — secondary care
cross-sectional prevalence and development of an evidence-base referral tool
[Norfolk - axial SpA IBD referral Tool (N-ASPIRE Tool)]

Dear (Insert Patient's Name),

Insert Appropriate Details e.g. appointment details, result letter, etc

Yours sincerely,

Dr Chong Seng Edwin Lim
Senior Research Fellow {Rheumatol ogy)

Dr Karl Gaffney

Rheumatology Consultant



2. Protocol of the N-ASPIRE Imaging Strategy Study

N-ASPIRE CT Strategy Protocol Version 2.0 25" April 2019
Qur Vighan N N . N
é s e Norfolk and Norwich University Hospitals
B et +
Unilversity of East Anglia

N-ASPIRE CT Strategy Protocol

What proportion of patients with Inflammatory
Bowel Disease have Axial Spondyloarthritis — An
imaging referral strategy utilising Computed
Tomography defined Sacroiliitis

[Norfolk - Axial SPa Ibd REferral Computed Tomography Strategy
(N-ASPIRE CT Strategy)]

N-ASPIRE CT Strategy

Dr Chong Seng Edwin Lim

MBBS, MRCP (UK) (Rheumatology)
Senior Research Fellow (Post-CCT)
Norfolk and Norwich University Hospital

Chief Investigators

Support / Funder AbbVie

Norfolk & Norwich University Hospital NHS Foundation
Sponsor Trust (NNUH) - Lead Sponsor

University of Fast Anglia (UEA) — Co-sponsor

Document type Final Protocol
Version number 2.0
Date 25" April 2019

This protocol does not have regard to the HRA guidance and order of content
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N-ASPIRE CT Strategy Protocol Version 2.0 25" April 2019

Protocol Version

Document type Version No. Version Date Person Reason
Final 1.0 060219 Dr CSE Lim Initial
Final 20 2510419 Dr CSE Lim Amendments

Study Identifier

R&D / Sponsor Reference Number 252117 (1353-10-18)

Support / Funder Reference Number SA-00196

[IXAS Project 11 Mumber 252117

REC Reference Number 19/EED125

International Standard Randomised ISRCTMN11108086

Controlled Trial Number (ISRCTN) hitp:www isretn com/ISRCTN 11108086

Study Contact Information

Chief Investigator / Dr Chong Seng Edwin Lim
Principle Investigator: Senior Research Fellow (Post-CCT)

Co-Principle Investigator:  Professor Karl Gaffney

Consultant Rheumatologist

Co-Investigators: Professor Andoni Toms
Consultant Radiologist
Dr Louise Hamilton
Consultant Rheumatologist

Contributors: Dr Samantha Bee Lian Low
Speciality Trainee in Radiology
Dr Baljeet Dhillon
Speciality Trainee in Radiology
Dr Shin Azegami
Speciality Trainee in Radiology

Address: Research Team
Rheumatology Department
Norfolk & Norwich University Hospital
Colney Lane. Norwich NR4 TUY

Telephone: 01603 287621
Fax: 01603 287004
Correspondence: Dr Chong Seng Edwin Lim

Rheumatology Department
Norfolk & Norwich University Hospital
Colney Lane, Norwich NR4 TUY

Telephone: 01603 647835
Fax: 01603 287488
Email: edwin.lim@nnuh.nhs.uk



N-ASPIRE CT Strategy Protocol

Academic Supervisor 1:
Address:

Email:
Telephone:

Academic Supervisor 2:
Address:

Email:

Telephone:

Fax:

Lead Sponsor:

Contact information:

Co-Sponsor:

Contact information:

Support/Funder:

Contact infor

Version 2.0 25" April 2019

Prof. Alexander MacGregor

Universily of East Anglia

MNorwich Research Park, Norwich NR4 711
AMacgregor@uca.ac.uk

01603 593570

Professor Karl Gaffney

Rheumatology Department

Norfolk & Norwich University Hospital
Colney Lane. Norwich NR4 7UY
karl.gaffneyi@nnuh.nhs.uk

01603 287119

01603 287488

Julie Dawson

(Rescarch Service Manager, Sponsor representative)

R&D Office. Level 3 East Block. Norfolk & Norwich University
Hospitals NHS Foundation Trust, Colney Lane, Norwich, Norfolk
NR4 7UY

Email: julic.dawson@nnuh.nhs.uk

Tel: 01603 647882

Tracy Moulten

(Contracts Manager)

Research and Innovation Services (RIN)

Registry, University of East Anglia, Norwich Research Park.
Norwich, NE4 7TT

Email: tmoultonf@uea.ac.uk

Tel: 01603 591482

Virginia Holmes
(AbbVie Study Contact, Senior Medical R h Assistant)
Medical Division

AbbVie Ltd.

AbbVie House

Vanwall Road

Maidenhead, Berks 51.6 4UB
Email: virginia holmesi@abbvie.com
Tel: 01628 561090
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List of Abbreviations & Definitions

AAL Acute Anterior Uveitis
AP Anteroposterior
AS Ankylosing Spondyloarthritis
ASAS Assessment of Spondyloarthritis Intemational Society
axPsA Axial Psoriatic Arthritis
axspA Axial Spondyloarthritis
AS Ankylosing Spondyloarthritis
BASDAL Bath Ankylosing Spondylitis Disease Activity Index
BASFI Bath Ankylosing Spondylitis Functional Index
BASG Bath Ankylosing Spondylitis Global score
BASMI Bath Ankylosing Spondylitis Metrology Index
CBP Chronic Back Pain
CCT Certification of Completion of Traming
CcD Crohn’s Disease
Cl Confidence Interval
CI Chief [nvestigator
CORE Fighting Digestive Diseases
CRF Case report form
CRP C reactive protein
T Computed Tomography
CTAS] Computed Tomopraphv defined Abnormal Sacroiliac Joint
CTIMP Clinical Trial of an [nvestigational Med 1 Product
CTsI Computed Tomography defined Sacroiliitis
Dix Diagnosis
EAM Extra-Articular Manifestations
ESR Ervthrocyte Sedimentation Rate
ESSG European Spondyloarthropathy Study Group
GCP Geod Clinical Practice
GP General Practitioner
HLA-B27 Human Leucocyte Antigen B27
IBD Inflammatory Bowel Disease
153P Inflammatory back pain
ICE Integrated Clinical Environment
MSK Musculoskeletal
MST Multi-Specialist Team
mNYC Modified New York Criteria
MRI Magnetic Resonance Imaging
NASS National Ankylosing Spondylitis Society
MNHS National Health Service
NNUH Norfolk & Norwich University Hospital
nr-axSpA non-radicgraphic axial spondyloarthritis
NSAIDS Nensteroidal Antiinflammatory Drugs
PCF Participant Consent Form
M Principle Investigator
PIN Participant Idenufication Number
PiS Participant Information Sheet
PROMS Patient report outcome measuras
PsSpA Bsoriatic Spondylearthropathy Spondyloarthritis
R Research and Development
0 Radiographic Axial Spondyloarthritis
Rheumatologist Diagnosis Sheet
Ji¢ h Ethics Committee
Radwlogy Imaging System
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25" April 2019

RVD Rheumatologist Verified Diagnosis
SLT Sacroiliac joint

SOP Standard Operating Procedure

SQ Screening Questionnaire

TNF Tumour Necrosing Factor

X-ray Radiograph / Radiographic

uc Ulcerative Colitis
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N-ASPIRE CT Strategy Protocol

Version 2.0 25" April 2019

1. Study Summary

Title What proportion of patients with Inflammatory Bowel Disease (IBD) have Axial
Spondyloarthritis (axSpA) - An imaging referral strategy utilising Computed
Tomography defined Sacroiliitis (CTSI) [Norfolk - Axial $Pa Ibd REferral Computed
Tomography Strategy (N-ASPIRE CT Strategy)]

Acronym N-ASPIRE CT Strategy

Study aims
and objectives

L. To estimate what proportion of IBD patients with incidental CTSI (undertaken for
loskeletal (MSK) indications) have axSpA.
2. To assess the wtility of a CT ing tool to Lacilit

the identification of axSpA

— the N-ASPIRE CT Strategy.

Study Design
study

Investigator led, single centre. observational (cross-sectional), non-interventional

Study Site Norfolk & Norwich University Hospital

Study 10 1l cment date

Duration

from study ¢

Study Timeline

Menths Al 3
Funding + R&D

Ethics

Recruitment

Phase 1: Postal Survey

Phase 2: Clinical assessment

Data analysis

Start of Study

T Tool assessment

Wi P

Abstract Submission

Joumal Submission

Sample Size

54 subjeets (minimum number of CTSI needed to be screened)

Study Adults aged 18-55 with IBD, identified with incidental CTSI from a service
Population evaluation.

Primary e Proportion of IBD patients with incidental CTSI who have a theumatologist
outcomes verified diagnosis of axSpA.

Secondary + Proportion of patients who fulfil the ASAS classification criteria for axial axSpA
outcomes *  Proportion of symptomatic vs asymptomatic incidental CTSI




M-ASPIRE CT Strategy Protocol Version 2.0 25% April 2019

1.1 Study Flow Chart

Figure | — Study Flow Chart

1BD with CTSI identified from a service evaluation {n =

¥

Patients who meet the inclusion criteria for Phase 1 will be sant an invitation package by the radiclogy team (n =

¥

Phase 1(Postal Survey)

R T
o
L )

¥ 2
Total i i i i{n=C)
ralsere n =t Decline to join study
[Those with existing c of AS or axspA are i their ebe can E:u:m: i m';;;l"m“::"‘
be verified retrospectively via clinical notes}
Scnum POSITVE kruon
{Parﬂclpamm meet the inclusion criteria for Phase 2} NEGATIVE
IBD wlthaut CBP
IBD with CBP [1I=G) End of Participant
{n=0j
Der.llnebe be contacted Invohierment
fr.l Phase 2

clinical assessment by the research team

Phase 2 (Clinical Assessment)

[ Participants whn meet the inclusion criteria for Phase 2 & consent to be contacted will be invited to attend for J
[ Total participants responded to screening guestionnaire and are clinically assessed {n = £] ]

Rheumatologist Dx of axSpA

n=F) No Dx of axSpA

¥ ¥
All diagnosis and results will be communicated via a letter to patient & GP;
End of Participant Involvement
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N-ASPIRE CT Strategy Protocol Version 2.0 25" April 2019

2. Introduction

2.1 Background

AxSpAis a chronic inflammatory arthritis predominantly involving the spine and sacroiliac
joints, with or without extra-spinal MSK manifestations (peripheral arthritis, enthesitis,
dactylitis) and extra-articular manifestations (acute anterior uveitis (AAU). psoriasis and
inflammatory bowel disease) (1). AxSpA has a disease spectrum. This includes non-
radiographic axSpA — individuals with axSpA features but without established radiographic
changes, and radiographic axial spondyloarthritis {(commonly known as  Ankylosing

Spondylitis (AS)) — individuals with axSpA features and radiographic sacroiliitis (2).

AxSpA is diagnosed clinically based on suspicious clinical features supported by laboratory
tests (Human Leucocyte Antigen B27 (HLA-B27). raised C-reactive protein (CRP)) and
imaging (Magnetic Resonance Imaging (MRI) and/or X-ray). Advances in MRI have enabled
earlier diagnosis of axSpA via the identification of bone marrow oedema compatible or highly
suggestive of axSpA in the sacroiliac joints and/or spine prior to the development of structural
changes on radiographs (3-7). Classification eriteria for axSpA (see Figure 1) based on a
combination of imaging or clinical criteria in patients with chronic back pain with onset before
45 years of age has been developed by the Assessment of SpondyloArthritis international
Society (8,9). These are useful for research purposes but are not diagnostic criteria.

Figure 1 — ASAS Classification Criteria for Axial Spondyloarthritis (axSpA)(9)

In patients with >3 months of back pain and age at onset < 45 years old
Sacrailiitis on imaging * AND oR HLA-B27 AND
21 SpA feature** 22 other SpA features **
** SpA features: * Sacroiliitis on imaging:
+ Inflammatory back pain * Active acute inflammation on MRI
* Arthritis highly suggestive of sacroiliitis
* Enthesitis (heel} associated with SpA
e Uyeitis * Definite radiographic sacroiliitis
* Dactylitis according to modified New York criteria
* Psoriasis
* Crohn's/Colitis
& Good response to NSAIDS
« Family history for SpA
* HLA-B27
+« Elevated CRP

AxSpA typically begins in the 2nd and 3rd decade (10). Delay to diagnosis is a major problem
with an average delay of between 8-10 years. This means that patients often endure intolerable
symptoms, linked to worse outcomes (disease activity, function, radiographic), despite the
availability of effective new therapies (11). Early treatment offers the best chance of drug free
remission and ecarly disease responds best to TN inhibitors (12,13). Sykes et al (14) have

10



N-ASPIRE CT Strategy Protocol Version 2.0 25" April 2019

recently shown that the delay to diagnosis has not improved despite the advances in modern
imaging and new approaches to diagnosis. They divided 1193 patients with a rheumatologist-
verified diagnosis of axSpA into a historical (diagnosed pre-2009) and current cohort
(diagnosed 2009-2013) and found that the mean delay to diagnosis in the historical cohort was
8.53 years. and 9.39 years in the current cohort. They coneluded that there is still a need lor
further targeted education of health-care professionals in order to address the issue of delay to
diagnosis.

There is a close association between [BD and the axSpA disease spectrum. This is evident from
previous and emerging literature in epidemiology. imaging and genetics. The estimated
prevalence of AS in IBD patients is between 1% to 25%. with a recent calculated pool
prevalence of 3% (15). The prevalence range varies considerably and is reported to be between
4% to 7% in axSpA (16,17). Radiographic sacroiliitis (symplomatic and asymptomatic) is
common, reported 1o be prevalent in IBD patients between a range of 1% to 45% (18) with a
recent caleulated pooled prevalence of 10% (15). In addition, there is increasing evidence from
genome-wide association studies that there is a relationship between AS and gut inflammation
which may explain the close association of the two conditions. Shared genetics may contribute
to a common inflammatory pathway (19.20).

Clinical referral strategy trials have been proposed to facilitate identification of axSpA but
almost all are primary care referral strategies based on a combination of inflammatory back
pain, imaging findings, HLA-B27 results and associated clinical features (21) (4)(22) (23). In
secondary care referral strategies, Haroon et al’s group in Ireland and Svkes et al (from our
institution, NNUH) have recently investigated pathways for direct AAU referrals to
rheumatology for assessment (24.25). As IBD patients tend to undergo imaging evaluation for
various assessments of their gastrointestinal disease. there may be an opportunity to utilise
existing scans to trigger further assessment for the diagnosis of axSpA in those with suspected
sacroiliitis.

CT is one method lor identilying sacroiliitis. Recent evidence have shown that the prevalence
of sacroiliitis in CT done in patients with IBD for non-MSK indications is between 2.2% and
25% in non-UK mstitutions (26-29). Identifving imaging sacroiliitis is an important
component of both rheumatologist verified diagnosis and axSpA classification. However,
sacroiliac joint abnormalities can vary with age and cause, so it is important o take clinical
context into consideration (30.31). In axSpA, CT changes suggest structural (posi-
inflammation) changes. The spectrum of abnormal sacroiliac joint changes may vary with
disease duration and disease phenotype (32-34). There have been recent elforts in using a CT
screening tool to differentiate sacroiliitis in (i) AS and controls (35) and (ii) IBD and controls
(29). However, there are no studies in the literature reporting what proportion of IBD patients,
identified with CT imaging sacroiliitis suggestive of axSpA/AS, will actually have a
rheumatologist verified diagnosis of axSpA.
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2.2 Rationale

It is good practice and routine practice that IBD patients with incidental CTSI suspicious of
axSpA should be referred to rheumatology and have a clinical assessment (including a MRI
scan in the modern diagnostic workup of axSpA) to verify the diagnosis of axSpA. However,
there is evidence that this is not being undertaken (29).

We propose that it is important to understand the “hidden burden™ of axSpA in this population.
We will also explore the utility of a screening tool (35) as an adjunct to help improve imaging
interpretation in the onward management of incidental CTSI. This may be an additional
strategy to identify undiagnosed axSpA in the IBD population by the utilising existing C'T scans
which have been undertaken for non-MSK indications. This is in line with recent research
recommendation from the National Institute for Health and Care Excellence (NICE) guidance
NG65 on axSpA calling for evidence in IBD specific-referral rules (36). This approach may
reduce healtheare utilisation costs, reduce delay to diagnosis, and facilitate access to available
elfective treatments.

3. Aims and Objectives
3.1 Aims

A single centre prospective observational non-interventional usual-standard-of-care study to
estimate what proportion of axSpA in existing secondary care 1BD population who have
incidental CTSI seen on a pre-existing CT scan imaging done for non-MSK indications and the
assessment of the utility of a validated CT screening tool to facilitate the identification of
axSpA in symptomatic incidental CTSI patients.

3.2 Objectives

1. To estimate what proportion of IBD patients with incidental C'T'SI {undertaken for non-
MSK indications) have axSpA.
2. To assess the utility of a CT screening tool to facilitate the identification of axSpA

the N-ASPIRE CT Strategy.

3.3 Primary Outcomes

+ Proportion of IBD patients with incidental CTSI who have a rheumatologist verified
diagnosis of axSpA.

3.4 Secondary Outcomes
+ Proportion of patients who fulfil the ASAS classification criteria for axSpA

*  Proportion of symptomatic vs asvmptomatic incidental C'T'S1
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4. Study Design
4.1 N-ASPIRE CT Strategy study description

The study includes:

1. A postal survey of patients with IBD in secondary care who have been identified with
incidental CTSI on a pre-existing C'T done for non-MSK indications

2. A structured assessment (undertaken by a group of experienced rheumatologists) of a
subset of participants (those with chronic back pain) in order to establish what
proportion of these participants have axSpA.

The study will consist of two phases outlined below (Section 4.2 to 4.6).

4.2 Phase 1: Postal survey

Recruited subjects meeting the inclusion criteria for phase 1 (See Section 5.1) are sent an
invitation package. The sereening questionnaire is a modification of a validated questionnaire
by Hamilton et al (37).

The invitation package contains:
1. Invitation cover letter by the radiology team (See Appendix A)
2. Participant Information Sheet (PIS) (See Appendix C)
3. Screening Questionnaire (8Q) (See Appendix F)
4. NNUH Magnetic Resonance Imaging (MRI) Patient Information (See Appendix I)

A second invitation letter is sent out after one month. A prepaid return envelope will be
provided with the invitation package.

4.3 Phase 2: Clinical assessment

Subjects who have completed phase 1 and meet the inclusion criteria for phase 2 will then be
invited to attend a clinic appointment at the rheumatology department for clinical assessment
il they have given consent to be contacted in the screening guestionnaire.

Formal consent will be obtained at the clinic appointment. The clinical assessment carried out
in¢cluding the biochemical and imaging investigations are routine standards of care for any
patient with a suspected diagnosis of axSpA in NNUH. Clinical assessment will include a
structured  history,  structured physical examination and rheumatological outcome
measurements using a paper Case Report Form (CRF). Laboratory tests will include HLA-B27,
CRP and ESR using the trust’s standard routine pathology protocol. Imaging studies will
include an MRI using the trust’s axSpA imaging protocol. A rheumatologist verified diagnosis
(RVD) will be made via virtual Multi-Specialist Team (MST) meetings.

The final RVD and results of the investigations will be communicated to the patient and their
GP via a formal letter. This will include an interpretation of test results and diagnosis. The

letter will also include a recommendation that participants discuss the findings with their GP.
It will be stated clearly that the letter will be copied to their GP, so that their GP is aware of

13
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their individual outcome of the study. The patient’s subsequent care will be directed by the
participant’s general practitioner and their trial involvement will then end.

Subjects will receive reimbursement for reasonable travel expenses (hased on car mileage or
train/bus ticket) up to a maximum of £10 pounds per subject per visit. No additional payments
or incentives above the travel expenses will be offered.

Subjects who are unable to complete the Clinical assessment, Laboratory test or MRI will be
will not continue with Phase 2. A letter communication will be sent to the patient and their GP,
and their trial involvement will then end.

Subjects who have completed phase 1 and do not meet the inclusion criteria for phase 2 will
have their data included in the “TBD without chronic back pain™ group if consent was given in
their screening questionnaire. All subjects NOT invited [or a clinical as:
letter of appreciation (See Appendix B) and their study involvement will then cease.

nent will be sent a

4.4 Tmaging Protocol

This is the imaging protocol used in NNUH for any patients with a suspected diagnosis of
axSpA.

The technical language of the trust’s standard imaging protocol for MRI axSpA protocol is
“Sagittal 11 Lumbar(L)-spine, Sagittal T2 Fatsat L-spine, Axial 12 L-spine as appropriate,
Sagittal T1 Thoracic(T)-spine, Sagittal T2 Fatsat T-spine, Axial T2 T-spine as appropriate,
Coronal oblique T1 81J, Coronal oblique T2 Fatsat SIT”.

4.5 Interpretation of results

All results will be treated as “real world” routine clinical practice. HLA-B27 status is either
positive or negative as provided in the lab report. CRP and ESR are abnormal if they are outside
the laboratory reference range. The MRI of the sacroiliac joints and spine will be undertaken
using a standardised axSpA protocol and will be interpreted by an experienced MSK radiologist
and reported as per routine clinical practice. Any discrepancies will be discussed in the weekly
radiology multidisciplinary meeting and agreement will be by consensus majority. A “positive
MRI™ will also be defined using the ASAS 2009 MRI delinition (7) with its recent update and
guidance (6). A positive spinal MRI for inflammation will be established according to guiding
reference with the ASAS-OMERACT 2012 definition (38).

4.6 Rheumatologist verified diagnosis of axSpA

Each subject will be discussed in a virtual MST meeting, an initial discussion solely based on
clinical history and examination findings and re-discussed following the availability of
laboratory and imaging results.

The MST will be made up of a panel of 3 expert rheumatologists with a specialist interest in
axSpA of varying experience (post-CCT research fellow, junior consultant and senior
consultant) to simulate real world situation. Clinical data of each patient will be presented as
per “raw data” collected in the CRF. After discussion of the clinical data, each rheumatologist
will make either a posilive or negative diagnosis of axSpA and indicate the level of confidence
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of the diagnosis on a 10-point Likert scale on the Rheumatologist Diagnosis Sheet (RDS; See
Appendix H).

The definition of a RV in this study is when a positive axSpA diagnosis is made by 2 of 3
rheumatologists and the level of confidence will be reflected by the average of the three Likert
scale. A similar process will follow when the results of imaging and laboratory results are made
known to them. Any discrepancy between the pre- and post- investigation revelation RVD will
be discuss in the MST and a final RVD made by a majority consensus vote of 2 of 3
rheumatologists. An alternative diagnosis for subjective symptoms will be suggested when no
final RVD of ax8pA is made. Details of the findings of the sacroiliac joints on previous CT
scans during the service evaluation are blinded to the MST until a final RVD is made and at
the analysis stage of the study.

5. Study Population

The study population will be patients with existing 1BD who have incidental CTSI of their
sacroiliac joints identified on CT performed for non-MSK indications in a single university
hospital (NNUH)

5.1 Inclusion criteria for Phase 1 (Postal Survey)

¢ CT scan performed for non-MSK indications

*  Age between 18 and 55 years old inclusive at the time of CT scan. Almost all cases of
disease would be captured if symptom onset is chosen at or before 45 years old (39).
Given the diagnostic delay window of approximately 8-10 years (14,31), the age range
of 18 to 55 years old was chosen as one which will be of highest diagnostic yield

*  Verified IBD diagnosis (by gastroenterologist via gastroenterology clinical letter +/-
supportive histology / radiology results using electronic medical, lab, radiology
records)

*  Presence of incidental CTSI which is defined as the presence of sacroiliac joint
ankylosis or total erosion score (TES) of 23 or = 0.5 em iliac sclerosis or = 0.3 cm sacral
sclerosis from current literature (35). We selected the criteria with the highest
sensitivity (94%) as this sample is already an enriched population (IBD diagnosis &
age range with the highest diagnostic vield)

5.2 Inclusion criteria for Phase 2 (Clinical assessment)
»  Chronic back pain (> 3 months)
»  Onset of back pain before 45 years old

o Including known/previous diagnosis of AS or axSpA (il unable to verily diagnosis
retrospectively)
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5.3 Exclusion criteria

Unable to tolerate MRI scanning (e.g. current history of claustrophobia) unless
excepling of sedation as per routine clinical practice or contra-indication to MRI
scanning (including but not limited to e.g pacemaker, pregnancy. metallic or
conducting foreign body, ete.)

Age <18 or =55 years
Patients lacking in capacity and/or unable to give informed consent

Patients unable to understand English to sufficient degree to be able to complete a
questionnaire

Iliteracy
Prisoners

Patients unwilling to take part in the study

6. Recruitment and Enrolment

6.1 Identifying participants

Patients are identified using a combined radiclogy-rheumatology service evaluation project.
Patients with incidental CTSI identified in patients with IBD performed for non-MSK
indications are obtained from a service evaluation project. This service evaluation was
undertaken to explore the standards of sacroiliac joint reporting in patients with existing IBD
whao had CT scans undertaken for non-MSK indications at the Norfolk and Norwich University
Hospital.

6.1.1 Summary of Service Evaluation Project

The characteristics of this sample were:

CT abdomen, CT pelvis, C'T abdomen-pelvis done in patients with “colitis”, “Crohn*~,
“inflammatory bowel disease”, “IBD™, were identified from the radiology imaging
system (RIS) retrospectively

The resulting results were filtered to the population with the highest diagnostic yield

i.e. 18-35 years old (14,30.31)

The resulting scans were then cross-referenced with the electronic clinical letters and
histology/radiology results to ensure that only existing IBD patients were included. IBD
patienls are patients with a Gastroenterology diagnosis of Crohn’s disease or Ulcerative
Colitis, supported by endoscopic/histological or radiological reports/statements.

If there were multiple scans. the most recent C'T scan was used as the INDEX scan for
review and analysis
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+  Time frame of search was from Jan 2010 to Dec 2017 (8 vears). We tried to include
all eligible patients and this was the maximum time frame where the RIS was index
accurately.

& Scans were reviewed by radiology team colleagues with appropriate experience in
assessing the sacroiliac joints on CT to identify incidental CTSI as per current literature
35).

* In general, contrast-enhanced CTs are performed for the above indications unless there
is known contrast allergy or renal impairment. However, differentiation of scans with
and without the use of contrast was not specifically recorded as contrast enhancement
does not add value to the assessment of bone lesions on C'ls (40.41).

6.2 Screening participants

Eligible patients for Phase 1 will he sent a sercening questionnaire (which is part of the
invitation package). The completed screening questionnaire will be returned via a prepaid
return envelope included with the invitation package.

If the patient declines to participate in the study. they are still encouraged to return the screening
questionnaire for notification purposes, and a subsequent reminder letter will not be sent.

If the patient meets the eligibility criteria (See Section 5) and has given written consent to be
contacted for Phase 2, they will be contacted by the researcher and a clinic appointment at the
rheumatology department arranged.

If the patient meets the eligibility criteria (See Section 3), and has declined to be contacted for
Phase 2, a letter of appreciation will be sent out to them and their study involvement will end.

If the patient does not meet the eligibility eriteria (See Section 3), a letter of appreciation will
be sent out to them and their study involvement will end.

During any telephone contact, the screening of eligibility criteria (especially the exclusion
eriteria) will be checked verbally before an appointment is offered. If any exclusion criteria
are present, the patient will not proceed to Phase 2. A letter of appreciation will be sent out to
them and their study involvement will end.

6.3 Consenting participants

Every eligible patient will be sent a participant information sheet (PIS). They will be given
approximately four weeks to review the information on the PIS (See Appendix C), which will
contain the contact information for the study team should they have any queries.

The patient will be given the opportunity to indicate their wish to participate in the study by
completing statement

n the sereening questionnaire (See Appendix F). They will give written
consent to be contacted by the research team for Phase 2 of the study. They will also give
written consent for access and use of their medical data relevant to the study. They will be
considered to be enrolled in Phase 1 of the study by the retum of the screening questionnaire.

The participants who meet the eligibility criteria for both Phase 1 and 2 {See Section 5) and
have given permission to be contacted for Phase 2, will be contacted by the research team who
will arrange a clinic appointment at the rheumatology department.

17
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Formal written consent (See Appendix D) will be obtained at the clinic appointment after
further discussion if needed. More time will be allowed if required by the participant to make
the decision to take part in Phase 2 of the study. They will also indicate their consent to share
their participation and results with their GP (See Appendix E).

7. Statistical Methods

7.1 Power Calculation

There are no reported studies of comparable design. There are no previous reports of the
prevalence of rheumatologist verified diagnosed axSpA in a cohont of IBD patients who have
incidental CT defined sacroiliitis (suggestive of axSpA) done for non-MSK indications.

Previous studies in the literature have estimated symptomatic CTSI to be between 3% and
45%. We know from our clinical practice that at least 30% of patient with CTSI will have
symptoms (clinical experience).

If we assume that 30% of the subjects in the population have symptomatic CTSI and thar all
will agree to participate in Phase 2 (n = D, See Figure 1 — Study Flow Chart), the number of
participants who will have to respond positively to the questionnaire is 21 for estimating the
expected proportion with a total width of confidence interval of 42% and 95% confidence
level (n = C, See Figure 1 - Study Flow Chart).

It we assume that only 80% will participate in Phase 2 of the study. then the number of
participants who will have to responded positively to the questionnaire is 27. Assuming a
50% response rate to questionnaires. a minimum number of 54 subjects will have to be
screened for the study (i.e. n = B, See Figure 1 - Study Flow Chart). This is a minimum
estimation as we are expecting to identify more patients via our service evaluation.

In summary, using the Binomial “exact™ calculation due to likely small sample size:
» Confidence interval = 95%
+ Expected population = 30%
o Total width of confidence interval = 42%
«  Sample size = 21
*  Expected positive results in sample = 6

*  Source = hitp://'www.sample-size.net/sample-size-conf-interval-proportion

e Further assumptions:
< Sample size = 27 (correcting for those declining to join Phase 2)

< Sample size = 54 (correcting for those not replying to questionnaire)
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7.2 Proposed Analysis and CT Screening Tool Assessment
Descriptive statistics will be used for patient charactenstics.

For the calculation of what proportion of IBD patients with incidental CTSI have a
rheumatologist verified diagnosis of axSpA, simple proportion of the frequency of those with
the diagnosis of axSpA {r = F) to the frequency of those subjects who are chimcally assessed
in phase 2 (n = E) will be used; with a calculated confidence interval for the proporfion (see
Study flow chart, Figure 1). The proportion of patients ful filling ASAS classification eriteria
for axSpA will be calculated in an identical manner.

For the calculation of symptomatic vs asymptomatic CTSI in IBD patients with incidental
CTSI, this refers to the proportion of those with CBP (n = D) relative to all subjects who
responded to the sereening questionnaire (n = C) vs proportion of those without CBP (n = G)
relative to total subjects who responded to the screening questionnaire (n = CY), with a calculated
confidence interval for the proportion (see Study flow chart, Figure 1),

The utility of the CT Screemng Tool (See Appendix () in aiding a final diagnosis of axSpA
will be measured in terms of sensitivity and specificity. Positive and negative predictive values
including likelihood ratios and diagnoestics odd ratio will also be determined. This analysis is
done retrospectively after the completion of participant involvement. There is no additional
intervention or procedures and will not affect the participant’s further care. The calculation is
shown in Figure 2.

The estimated sensitivity is [a/(a+¢)], specificity is [d{b+d)], positive predictive value is
[a/{a+b)], negative predictive value is [¢/{(c+d)], LR+: positive likelihood ratio is
[a/{a+c))/[b/(b+d)], LR-: negative likelihood ratio is [ef{a+e)]/[d/(b+d)]. and diagnostics odd
ratio is [LRHLE-] of the CT screening tool to aid with the identification of axSpA in
symptomatic incidental CTSI

Figure 2 — CT Screening Tool Assessment
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CT Screening Tool
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8. Funding
The study is being funded by AbbVie. The study funding has been reviewed by the NNUH
Resecarch Office. and deemed sufficient to cover the requirements of the study.

9. Data Collection and Management

9.1 Data collection, transfer, and recording

Data will be collected by research team. on paper forms which include the Screening
Questionnaire (8Q). Case Report Form (CRF), and Rheumatologist Diagnosis Sheet (RDS).
These will be supplemented with data from patient medical notes, electronic letters and
electronic/paper investigation resulis to complete any missing data il needed. The data
collected will be entered onto an electronic Excel spread sheet. A full list is detailed below.

Screening Questi ire (See Appendix F)

*  Subject’s details and consent:

o Q1: Full name. date of birth, age, address. main contact number. gender

o)

2: Statement — Decline 1o join the study
< Q3: Statement — Consent to be contacted for Phase 2 of study
o Q4 Statement — Consent to data access and storage
o Q5: Statement — Involvement of General Practitioner

*  Subject’s previous diagnosis:

o Q6: Statement — Previous diagnosis of AS or axSpA, with free text to provide
turther details

»  Main questionnaire:

< QT: Question — Back pain last more than 3 months, with diagram to indicate
site of pain

o Q8 Question — Age of onset of back pain
< 09 Question — Mode of onset
o Q10: Question — Radiation of pain to legs
< Q11 Question — Alternating buttock pain
< 0Q12: Question — Night pain
o Q13 Question — Pattern of back pain/stiffness with time of day
< Q14 Choice — Time taken for improvement of back pain
Q15 Question — Effect of exercise on back pain

o Q16: Question — Effect of rest on back pain
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o QI1T: Question — Effect of NSAIDS on back pain

o Q18: Question  Other MSK pain, with diagram to indicate site

< Q19: Choice — Indication of family history of associated axSpA conditions

< Q20: Choice — Previous personal history of associated axSpA conditions
Brief Inflammatory Bowel Disease (IBD) questionnaire

< Q21 Choice — type of 1BD

o Q22: Question — Age of symptoms onset and age of diagnosis by
gastroenterologist

< Q23 Question — Duration of 1BD diagnosis

Q24: Choice — Current treatment for IBD, with area for free text
o Q25 Choice — Previous surgery or hospitalisation due 1o 1BD
< Q26: Question — Participant description of current IBD activity

< Q27 Question — Participant description of gastroenterologist impression of
their current IBD activity

Case Report Form (See Appendix G)

Section 1: Structured History
< ITEM 1: Demographics and habits
o ITEM 2: Deseription of back pain: Judgement on IBP
o ITEM 3: Back pain pattern graph
ITEM 4: Details of axSpA associated conditions
ITEM 3: Other past medical history / Co-morbidity
< ITEM 6: Allergics and current medications (including NSAIDS)
o ITEM 7: Family History and Social History
o ITEM 8: Any other relevant symptoms historv/notes
Section 2: Structured Examination
o ITEM 9: General Examination & BMI
< ITEM 10: 44 Swollen / 46 Tender Joint Count
ITEM 11: Maastricht Ankylosing Spondylitis Enthesitis Score (MASES)
o ITEM 12: Dactylitis Count
< ITEM 13: Tender points examination (42)

Section 3: Rheumatological Outcome Measures

21

207



208

N-ASPIRE CT Strategy Protocol Version 2.0 25" April 2019

o ITEM 14: BASMI (43), Chest expansion, Occiput-to-wall distance
< ITEM 15: Patient report outcome measures (PROMS) -~ BASDAI (44). BASFI
(45), BASG (46)
Section 4: Gastroenterology Disease Activity Outcome Measures
o ITEM 16: Discase Activity for Crohn’s Disease — HBI (Harvey-Bradshaw
Index) (47-49)
ITEM 17: Disease Activity for Ulcerative Disease — PMS (Partial Mayo
Score) Disease Activity for Ulcerative Disease — PMS (Partial Mayo Score)
(50-53)
Section 5: Investigation Results
o ITEM 18: Laboratory Results — HLA-B27, CRP, ESR
o ITEM 19: Imaging Results — MRI of S1J and spine, MDT discussion notes
Section 6: Diagnosis
< ITEM 20: RVD of axSpA OR Alternative diagnosis
Section 7: Classification (only when there is a RVD of axSpA)
< ITEM 21: IBP Classification [Calin (54), Berlin (55), ASAS IBP criteria (56)]
o ITEM 22: axSpA Classilication [ESSG axSpA criteria (57), ASAS axSpA (9)
criteria, mNYC AS criteria (58) — the radiographic criterion is based on the
radiologists’ consensus opinion/grading at a Radiology MDT of the latest
available X-ray of the AP pelvis/S1J or any latest CT imaging of the S1J based

on the modified New York criteria (58) in a retrospective manner only in

subjects with a RVD of axSpA]

tologist Diagnosis Sheet (See Appendix H)
Is there a diagnosis axSpA before reviewing investigations (YES / NO) and Level of
confidence (0 = not confident; 10 = very confident). Offer an alternative diagnosis if
there is no diagnosis of axSpA (il possible).
Is there a diagnosis of axSpA afier reviewing investigations (YES / NO) and Level of
confidence (0 = not confident; 10} = very confident). Offer an alternative diagnosis if’
there is no diagnosis ol axSpA (il possible).

9.2 Data management

During the study, any paper notes will be stored in study files i a room with restricted
access. The data collected on paper (Screening Questionnaire, Case Reporl Form, ete.) will
bhe transcribed to an Excel spreadsheet on NHS computers and stored on NHS Trust Network
Drive with standard NHS information technology security and data management.

Identifiable data (Screening Questionnaire, Consent Forms, paper blood results and imaging
resulis print out) will be stored separately from other study documents in a locked filling
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cabinet in a room with restricted access. Participants will be identified by a unique Participant
Identification Number (PIN) for all other paper study documents. Only the linking documents
(Screening Questionnaire and Consent Forms) will have both identifiable data and PIN.
Participants’ electronic data will be coded by a unique Data Number. Only an electronic Data
Key will link the PIN and Data Number (i.e. electronic database). The elecironic Data Key
will be stored separately from the electronic database.

Access to collated participant data will be restricted to the Chief Investigator and/or
appropriate qualified personnel from the research team. Computers used to collate the data
will have limited access measures via user names and passwords. The accumulated electronic
data will be analysed in a coded or anonymised manner.

Ageess to participants’ personal/identifiable data may be required by appropriately qualified
personnel from the research team (who may be different from those usually involved with the
patient’s care), sponsor company. the ethics committee and others responsible for overseeing
research studies. This information 1s specified in the Patient Information Sheet, Screening
Questionnaire and Patient Consent Form. Patients will give their written informed consent for
the above personnel to have access to their data.

The storage and use of data after then end of the study will be deseribe in Section 16: Study
Record Retention / Archiving. This section should also be read with Section 11.2: Good
Clinical Practice — Confidentiality and Section 11.3: Data Protection.

10. Risk Assessment and Safety
10.1 Blood test

Blood tests have a wide range of uses and are one of the most common types of medical test.
Tt is likely that a patient with IBD would have prior experience with blood tests. The blood test
may cause pain, bruising and rarely a vasovagal reaction. These adverse effects are normally
short lived and reversible. Most subjects will normally experience some discomlort but will be
accepting of this test.

10.2 MRI Scans

MRI scans are safe and painless. although they can be uncomfortable — especially for some
paticnts, lying still for long periods of time. The MRI scan using the trust’s axSpA protocol,
will require the participant to be in the scanner for approximately 30mins. This is well within
what is considered as a tolerable period even for patients with known diagnosis of ankylosing
spondylitis. Many patients will have previously experienced longer scan times, for e.g. whole-
spine MRI. Patients may be excluded from the study if they have contraindications to MRIL,
due to safety concerns — these are as per standard clinical practice and are listed above (See
section 5.3 Exclusion criteria). A standard NNUH MRI Patient Information leaflet will be
provided to the participant for more information (See Appendix I).
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10.3 Incidental findings

Once a radiographer has compleled the MRI scan, the images will be reviewed by the local
radiologist who will produce a clinical report. We would expect the clinical reports to be sent
back to us within 2 weeks.

It the scans (or blood tests) identify something of clinical concern, the participant and their
general practitioner will be notified as per usual NHS care (this is highlighted in the Participant
Information Sheet and Participant Consent Form).

At the end of the study, the participants that have completed the Phase 2 (Clinical Assessment)
will be sent a formal letter. This will include an interpretation of test results and diagnosis
including any incidental findings. The letter will also include a recommendation that
participants discuss the findings with their GP. It will be stated clearly that the letter will be
copied to their GP. so that their GP is aware of their individual outcome of the study. The
patient’s subsequent care will be directed by the participant’s general practitioner. The
participant’s GP will be responsible for any subsequent follow-up of the incidental findings.

10.4 Adverse Events and Justification of non-reporting

An adverse event 1s any untoward medical event affecting a clinical trial participant. ‘This 1s
normally included in study protocols such as CTIMPs and observational studies where patients
are reviewed sequentially. This study is a prospective, cross-sectional and non-interventional
observational study. It is the observation of a symptomatic participant in a point interval in
time utilising a single clinical visit with routine investigations as per standard of care (similar
assessment would be done if they have been identified later via their general practitioner or
specialist doctor). This information and adjunctive information through the postal screening
questionnaire will help to decide on the probability of an undiagnosed associated condition in
a patient already under routine primary/secondary care review. As such it is not feasible to
adopt usual adverse event reporting procedures.

However, if any adverse events do occur within the confines of the study point interval (this is
liken to a routine NHS clinic appointment where clinical assessment is followed by a period of
investigation leading to a possible diagnosis or no diagnosis), and comes to our attention, the
researchers will notify the patient’s current responsible routine primary and'or secondary care
teams to relay the any necessary information as per usual NHS care, so that further appropriate
care for the patient can be planned, by their responsible physician.

Adverse events

The investigators agree with the Sponsor that non-serious adverse events will not be reported
to the Trust R&D department because there is no intervention in this study. However, non-
serious adverse events will be recorded by the researchers and must continue to be reported
into the Trust’s clinical risk systems. tfor example. adverse events which may occur during the
normal routine procedures for the patient pathway i.e. during blood draw, x-ray and MRL

Expected serious adverse events

The investigators agree with the Sponsor that this study is a prospective. cross-sectional and
non-interventional observational study, where the focus of the study is to help to decide on the
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probability of detecting an undiagnosed associated condition in a patient already under routine
primary/
hospitalisation, experience new medical problems and deterioration of existing medical
problems. In recognition of this. events fulfilling the definition of a serious adverse event will
not be reportable in this study. These evenis will be recorded by the researchers, but will not
be subject to expedited reporting to the Research Ethics Committee (REC) but will be reported
annually to the REC (in the annual progress report).

ccondary care review. It is expected that this patient population may require

Additional Statement from Funders

Safety Signal: Information arising from one or multiple sources, including observations and
experiments, which suggesis a new polentially causal association, or a new aspect of a known
association between an intervention and an event or set of related events, cither adverse or
beneficial. that is judged to be of sullicient likelihood 1o justify verilicatory action. New
aspects of a known association may include changes in the frequency, distribution (e.g.
gender, age and country), duration, severity or outcome of the adverse reaction.

Sponsor must report to AbbVie any potential new safety signal in their data collection which
may have potentially causal association or a new aspect of a known association with AbbVie
product and therefore justifies further analysis. within 15 calendar days of identification.

All safety data: Serious AEs, non-serious AEs, product complaint, all special situations
including pregnancy

If safety data is collected by Sponsor, summarize in the final report. Timeline for provision of
[inal report to Abbvie to align with study end as specified in contract.

The Sponsor will do the above with cooperation from the Chief Investigators and'or Principle
Investigators.

10.5 New diagnosis

Distress may be caused by receiving a letter in the post suggesting that their IBD diagnosis
could be linked to another condition. The results of the assessment/scan could be distressing
for some patients, i’ diagnosed with a new chronic condition. However, patients who are
diagnosed with IBD are routinely given information from the charity CORE (59) by the
gastroenterology team about their condition and they will be aware that inflammation in the
out may also trigger inflammation outside the intestine leading to arthritis, eve inflammatory
or skin complaints (See Appendix T).

They should be relieved when they attend the rheumatology appointment as this would provide
an opportunity for any concerns or queries to be addressed while being assessed and
investigated by a specialist. The distress should be balanced against the benefits of an carlier
diagnosis and potential treatment of their symptoms. This is highlighted in the Participant
Information Sheet.
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11. Good Clinical Practice
11.1 Ethical Conduct of the Study

The study will be conducted in accordance with the principles of good clinical practice.

In addition 1o Sponsorship approval, a favourable ethical opinion will be obtained from the
appropriate REC and appropriate NHS R&D approval(s) will be obtained prior to
commencement of the study.

11.2 Confidentiality

We will obtain study information from consented study participants. However, we will not
undertake any of these activities during the identification of potential participants. The
radiology team (this is the direct healtheare team) will have a list of patients identified for
recruitment with personal identifiable data. These patients will then be sent an invitation
package to their home address. The returned Screening Questionnaire will contain personal
identifiable information. Patients will return their gquestionnaire to the rheumatology
department. providing consent for the research team to make contact with them. The patient is
then enrolled as a participant and a unique Participant Identification Number (PIN) will be
issued. The signed Consent Form at the clinical assessment visit will also contain patient
identifiable information with the linking PIN.

I'rom this point onwards, all further data collecting physical forms (e.g. Case Report Form,
Rheumatologist Diagnosis Sheet, etc.) will use the PIN instead of personal identifiable data. A
Data Kev will be used to convert the PIN to a Data Number. All electronic data will be coded
using the Data Number instead of the PIN. The data collected on paper (Screening
Questionnaire, Case Report Form, ete.) will be transeribed to an Excel spreadsheet. Further to
this. the accumulated electronic data will be analysed in a coded or anonvmised manner.

The researchers are contractually bound by their terms of employment to ensure that personal
data remains confidential. in adherence with the NHS Code of Confidentiality. Identifiable data
will only be held on patients who have given consent as this is a condition of entry into the
trial. Clinical information will not be released without the written permission of the participant,
except as necessary for monitoring and auditing by the Sponsor or its designee. The CI and
study stall involved with this study will not disclose or use for any purpose other than
performance of the study, any data, record, or other unpublished, confidential information
disclosed to those individuals for the purpose of the study. Prior written agreement from the
Sponsor or its designee will be obtained for the disclosure of any said confidential information
to other parties.

11.3 Data protection

The CI and study staff involved with this study will comply with the requirements of the
General Data Protection Regulation and Data Protection Act 2018 for health and care research,
with regard to the collection, storage, processing and disclosure of personal information and
will uphold the Act’s core principles. Access to collated participant data will be restricted to
the CI and appropriate study staff. Computers used to collate the data will have limited access
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measures via user names and passwords. Published results will not contain any personal data
that could allow identification of individual participants.

12. Trial Management & Governance

12.1 General Management and Roles

The trial will be overseen by the Chiel Investigator / Principle Investigator who will be
responsible for the day-to-day management of the trial. He/she will co-ordinate all routine
study procedures — in particular (a) ensuring that all ethics and research governance approvals
are adhered to; and (b) training of investigators; and (¢) responsible for checking the CRFs for
completeness. plausibility and consistency. Any queries will be resolved by the CI or delegated
member of the study team. If the CI is not available the Co-Principle Investigator will take on
the role of “acting CI".

The Principle Investigators will ultimately be responsible for the relevant clinical care of the
participants for the duration of their participation. A study-specific delegation log (See
Appendix K) will be prepared detailing the responsibilities of each member of staff working
on the study.

12.2 Governance and Monitoring
The CT and PIs will permit study related monitoring, audits, and REC review. The CI agrees

to allow the Sponsor or, representatives of the Sponsor, direct access to all study records and
source documentation. Monitors will be given access to the CRFs and database (on a read
only) basis.

The Chief Investigator will inform the sponsor should he/she have concerns which have arisen
from monitoring activities, and/or if there are problems with oversight/monitoring procedures.

13. Training
The Chiet Investigator will review and provide assurances of the training and experience of all

staff” working on this study. Appropriate curriculum vitae and training records (e.g. GCP
training, See Training Log — Appendix O) will be maintained in the study files.

14. Insurance and Indemnity

Norfolk & Norwich University Hospital NHS Foundation Trust (NNUH) is the lead sponsor
of the study. The University of East Anglia (UEA) is the co-sponsor. The NHS indemnity
scheme will apply to the potential liability of the sponsor for harm to participants arising from
the management and conduct of the research. The University of East Anglia (UEA) hold
insurance on the academic aspects of the study.

15. Protocol Amendments and Deviations

The CI will seek approval for any amendments to the Protocol or other study documents from
the Sponsor, REC and NHS R&D Office(s). Amendments to the protocol or other study

documents will not be implemented without these approvals.
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Substantial protocol amendments (e.g. changes to eligibility criteria, outcomes, sample size
calculations, analvses) will be confirmed by the Sponsor. Hoth substantial and minor
amendments will follow the submission and approval process outlined on the HRA website
(https:/www.hra.nhs.uk/approvals-amendments/amending-approval/). All amendments will
be submilled to the research office(s) for approval before they are implemented. All stall
working on the study will be updated of the approved amended documents and previous
versions will be kept and marked as “superseded” for reference.

In the event that a CI needs to deviate from the protocol. the nature of and reasons for the
deviation will be recorded in the CRF, documented and submitted to the Sponsor. If this
necessitates a subsequent protocol amendment. this will be submitted to the Sponsor for
approval and then to the appropriate REC and lead NHS R&D Office for review and approval.

16. Study Record Retention / Archiving

The investigators agree to archive and/or arrange for secure storage of study materials in
accordance with NNUH UEA SOP 900 - Storage and Retention of Research Documents.
Documents/Data will be kept for a minimum of 5 years afier the end of the study, including the
identity of all participating patients (sufficient information to link records, Screening
Ouestionnaire and original signed Participant Consent Form), to enable evaluations and/or
audits from regulatory authorities.

Any paper data will be stored in a secured location with restricted access as determined by the
Sponsor or., representatives of the Sponsor. Electronic data will be kept on the Sponsor’s
electronic data network with standard NIIS information technology security. Access will be
restricted to the Data Custodian or another appropriate person as determined by the Sponsor
or, representatives of the Sponsor. Computers for access of the data will have limited access
measures via user names and passwords.

Final study data set without any identifiable data or PIN or Data Number may be shared with
the wider research community for ethically approved future studies when deemed appropriate
by the Data Custodian or another appropriate person as determined by the Sponsor or,
representatives of the Sponsor. This should be done in consultation with the Sponsor or,
representatives of the Sponsor and should always conform to contemporary legal. ethical and
regulatory framework including appropriate acknowledgement.

17. End of study

The participant’s involvement in the study ends when they receive a tinal letter communicating
the diagnosis and all relevant investigation results to patient (and GP) as describe in Section 4:
Study Design. The patient’s subsequent care will be directed by the participant’s general
practitioner. For patients who did not go through the clinical assessment, their active
participation will end when they receive the letter of appreciation for completing the screening
questionnaire.

The end of recruitment (date of last invitation package being sent out) is at the end of the 19
month post start of study (date of completion of an appropriately completed screening
questionnaire received by the research team). The last MRI scan is estimated to be at the end
of the 4" month post start of study. The last letter of appreciation or final communication letter
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is estimated 1o be sent (at the latest) 3™ month post start of study. The end of study is defined
as 10 months after the start of study.

The Sponsor and CI have the right at any time to terminate the study for clinical or
administrative reasons.

The Cl shall notify the REC and the Sponsor in writing within 90 days of the study conclusion,
or of the early termination of a study, using the NRES Declaration of the End of Trial Form
available from the HRA website (http:/www hranhsuk). The Cl will ensure that any
appropriate follow up is arranged for all participants.

The C1 shall work with the Sponsor (o prepare and submit to the REC and Sponsor a summary
of the study within 12 months of the end of the study.

18. Publication and Dissemination

Authorship policy

Ownership of the data arising from this study resides with the CI and his/her respective
employver. On completion of the study. the study data will be analysed and tabulated. and a

clinical study report will be prepared.

Intellectual property

All intellectual property rights and know-how in the protocol and in the results arising directly
from the study, shall belong to the C1 and his/her respective employer.

Publication

The clinical study report will be used for publication and presentation at scientific meetings.
The CI will have the right to publish orally or in writing the resulis of the study. Summaries of
results will also be made available to stakeholders for dissemination (where appropriate and
according 1o their discretion).

Publication plan

The intention is to publish in a specialist rheumatology journal. An initial abstract of the study
with initial data will be available approximately from the 9" month post start of study. The
final abstract and journal submission will full data will follow approximately from 10" month
post start of study depending on data analysis and administrative processes. 'This is only a
tentative timeline outline which may be subjected to changes depending on the study’s
progress.

Recognition and Acknowledgement

All publications, communications, presentations, posters and broadcasts (or any other material)
relating to the study will acknowledge the funders support.

Peer review

* The project has been reviewed by the AbbVie Investigator-Initiated Study Programme
Review Panel during the funding application process before funding is awarded.
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The project has also been peer-reviewed internally by the Rheumatology Department,
Radiology Department (Professor Andoni Toms), Research Team, Clinical/Educational
Supervisor (Professor Karl Gaffney) and Academic/Educational Supervisor (Professor
Alexander MacGregor).

Reporting

Reports will be produced for Sponsor, REC and R&D as agreed in contracts and approval
letters.
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c.) Norfolk and Norwich University Hospitals EZE[ I .@_!

University of East Anglla

CONSULTANTS RADIOLOGY DEPARTMENT
Professor Andoni Toms Morfolk & Morwich University Hospital
Colney Lane

Morwich

NR4 7UY

Direct dial: 01603 286154
Direct fax: 01603 286148
Switchhoard: 01603 286286

Patient Name:
Address:

Date of Birth:
NHS Number:

Hospital Number:

Dear Sir/Madam,
Re: Recruitment To The N-ASPIRE CT Strategy Study

We are undertaking a research project, with our colleagues in the rheumatology
department, in patients who had Computer Tomography Scan (CT Scans) of their
abdomen and/or pelvis done in the past for their inflammatory bowel disease
(Crohn's Disease or Ulcerative Colitis). They are particularly interested in people
who have also suffered from back pain, either recently, or for a significant amount
of time in the past. This could be a symptom of arthritis related to your inflammatory
bowel disease.

Please find enclosed more information about the study. If you have any questions
please contact the rheumatology department using the details in the PIS
(Participant Information Sheet).

We would be grateful if you could complete the enclosed questionnaire and return it
in the stamped addressed envelope.

Yours sincerely
Verified Electronically

Radiology Department

Encs
» Participant Information Sheet
+ Screening Questionnaire
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c.) Our Vision Norfolk and Norwich University Hospitals E"LTE[ I %\S

University of East Anglis

CONSULTANTS RESEARCH TEAM
Prof. J. Karl Gaffney Rheumatology Department

MNorfolk & Morwich University Hos pital
CLINICAL RESEARCH FELLOW Calney Lane
Dr Edluiin Lim Morwich

NR4 7UY

Directdial 1: 01803 287821

Directdial 20 01603 847835
Switchboard: 01603 286286

LETTER OF APPRECIATION

Patient Name:
Address:

Date of Birth: Aftach Patient Label
NHS Number:

Hospital Number:

What proportion of patients with Inflammatory Bowel Disease have Axial
Spondyloarthritis — An imaging referral strategy utilising Computed
Tomography defined Sacroiliitis [Norfolk - Axial SPa Ibd REferral Computer
Tomographic Strategy (N-ASPIRE CT Strategy)]

Dear Sir/Madam,
Thank you for your completing the questionnaire for the above study.

On review of the questionnaire, you did NOT fulfil the eligibility criteria OR decline to
be contacted for the next phase of the study. As such, your participation will now
end.

We value your time and effort in the participation of the study. Thank you.

If you have any questions please contact the Rheumatology Research Team.

Yours sincerely,

Dr Chong Seng Edwin Lim
Senior Research Fellow {Rheumatology)

Professor Karl Gaffney
Rheumatology Consultant
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Norfolk and Norwich University Hospitals ( “ %_!

{HS Foundation Trus

Univarsity of East Anglia
CONSULTANTS RESEARCHTEAM
Prof. J. Kan Gaffney Rheumatology Department
Norfalk & Monwich University Hospital
CLINICAL RESEARCH FELLOW Colney Lane,
DrEdwin Lim Norwich NR4 TUY

Direct dial 1: 01603 287621
Direct dial 2 01603 647835
Switchboard: 01603 286236

PARTICIPANT INFORMATION SHEET

We would like to invite you to take parl in a research study. Before you decide, it is important for you to
understand why the research is being done and what it will involve. Please take time to read the following
information carefully and discuss it with others if you wish. Feelfree to contact us if there is anything that is not
clear or if you would like more information. Take time to decide whether or not you wish to take part. See the
Fiovy Chart for an overview on page 5.

Study Title

What proportion of patients with Inflammatory Bowel Disease have Axial Spondyloarthritis — An imaging referral
strategy utilising Computed Tomography defined Sacroiliitis [Norfolk - Axial SPa Ibd REferral Computed
Tomography Strategy (N-ASPIRE CT Strategy)]

Study Title Explanation

How commen is axial spondylearthritis (axSpA, an inflammatory back disease) picked up in patients with
inflammatory bowel disease (IBD) such as Crohn's Disease (CD) and Ulcerative Celitis (UC) who have
undergone Computed Tomography (CT) scans for their bowel symptoms?

What is the purpose of the study?

IBD can sometimes be associated with an arthritis called axial spondyloarthritis (axSpA). The arthritis causes
inflammation in the spine resulting in back pain, stiffness or reduced range of movement of the spine.

This condition is often diagnosed late because back pain is common and this conditien is a relatively uncommeon
cause of back pain. It is important to make this diagnosis as early as possible in order to receive the most
effective treatment.

The aim of the study is to find out the following:

1. The number of people with IBD (who have changes on a previous imaging done for the assessment
their bowel disease) who have an additional diagnosis of axSpA.

2. The results will also help to assess the usefulness of a screening tool that may help to guide further
management of IBD patients. This will reduce the time to diagnosis and enable the eatlier access to
available treatments.

Why have | been invited?

You previously had a CT Scan of the abdomen and/for pelvis at the Radiology Department at the Norfolk and
Norwich University Hospital (NNUH) for your IBD (CD or UC). This may be a considerable time ago. Patients
who have changes of their sacreiliac joints (a joint between the spine and the pelvis) on the scan will be invited
to take part in this study.

We would like to invite people who have had back pain at any peint in the past, or who have ongeing back pain.
However, even if you have never had back pain, we would be grateful if you could still return the attached

223



224

N-ASPIRE CT Strategy — Patient information sheet [IRAS D 252117] Version 2.0 {25™ April 2019)

questionnaire as the informaticn can still be helpful to us. In addition, it will inform us of your wishes so that you
are not disturbed with a 2™ invitation letter.

Do | have to take part?

The decisicn to paricipate depends on the individual. If you do decide to take par, then you should keep this
information sheet and you will be asked to sign a consent farm at a later stage

If you would prefer not to take part in the study, we would still be grateful if you could return the enclosed
questionnaire, ticking the *I would prefer not to take part in the stucy” box so that we do not send you a second
invitation letter. Please note that a decision not to take part will not affect the standard of care you would
otherwise receive within the NHS.

What will happen to me if | take part?

If you agree to take part, firstly you would need to complete the questionnaire enclosed with this letter and return
it in the stamped envelope, See Flow Chart for an overview on page 5.

1. If the informaticn provided on the questionnaire does NOT suggest that you could have the condition,
your participation will end.

2 Itthe irformation provided on the questionnaire suggests that you could have the condition, you will be
invited to attend a clinic appointment organised by the rheumatology department.

At this appointment:

« A rheumatologist specialist doctor will explore your symptoms and medical history. There will be a
physical examination and measurements of your spinal movements. The appointment will take about
ane hour,

+ You will then have blood taken (single sample for three bettles; which will be discarded after analysis)
for adjunctive dizgnosis markers — CRP (C-reactive protein), ESR (Erythrocyte Sedimentation Rate),
HLA-B27 (Human Leucocyte Antigen B27). The procedure will take about 10 minutes.

Following the appointment, a Magnetic Rescnance Imaging (MRI) scan in the radiology department will be
organised for you at 2 second visit to the hospital. The scan will last around 30 minutes and will look at your
mid-to-lower back and pelvis. You will find a NNUH patient information leaflet on MRI scanning enclosed.

Your travel expenses for attending the study visits will be reimbursed (maximum of £10 pounds per participant
per visit).

We will inform you and your General Practitioner (GP) of the diagnosis including any unexpected test results if
present. Your participation in this study will end at that point. Any further care you may require will be arranged
through your GF

During the analysis part of the study, we will review your final diagnosis against a set of known definitions
regarding changes at your sacroiliac joint seen on your previous CT Scan. This is done to determine if these
set of definitions (CT Screening Tool) will be useful to identify future patients with axSpA.

What are the possible benefits of taking part?

You will have an opportunity to find an explanation for your back pain. If you are found to have inflammation in
your spine or other potentially treatable causes of back pzin, we will recommend that your GF refer you {o the
rheumatology clinic and you may be given some different treatment to help manage your symptoms.

What are the possible disadvantage and risks of taking part?

We may be able to diagnose you with having axSpA which may have implications for your day-to-day life (as
being diagnosed with any chronic disease would) but we hope that the opportunity to start treatment is likely to
outweigh any distress of this findings.
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There are some risks and discomfort associated with the routine procedures which are undertaken to diagnose
axSpA, these are:

* Blood collection: For most people, needle punctures for blood withdrawal do net cause any bad
problems. However, sometimes they may cause bleeding, bruising, discomfort, infections, andfor pain
where the skin is punctured. You may also feel dizzy.

+ MRI: The risk associated with having an MR of the spine and pelvis is very minimal. However, if you
are claustrophobic (have a fear of closed spaces) or have had any metal placed in your body (for
example, during a surgery), you should let us know if we contact you to arrange a clinic
appeintment. See attached NNUH MRI Patient Information leaflet for mare information

By taking part in this study we will not expose you to any risks which would be cutside of your usual care, As
with any test, we would like to make you aware that there is a possibility that the results of the above
investigations may identify another cause for your symploms that may be unrelated to the study. This
information will be forwarded to you and your general practitioner who will decide on your further care

What will happen if | don't want to carry on with the study?

You can withdraw from the study at any time without giving a reason if you wish and this will not affect your
standard of care. If you do withdraw from the study, we will destroy zll of your icentifiable personal data, but
unless you specifically ask otherwise, we will retain and use any anonymised research data collected as part of
the study, up to that point.

Will my taking part in this study be kept confidential?

Yes. All study materials will identify you using only a unique identification number. Your name and contact
details will be stored separately from all other study materials and all data storage (both paper and electronic)
will be kept secure at all times — only study perscnnel who need to will have access to your data. Electronic
data will be kept securely on Trust computers with password-protected access and we will comply with all Data
Protection legislation.

If you consent to take part in the research, relevant parts of your medical records and information collected may
be inspected by the institution/company funding or sponsaring the research for purposes of analysinghiverifying
the results and safetyfregulatory investigation. They may also be looked at by people from the
institution/company, regulatory authornities and hospital trust to check that the study is being carried out correctly.
Your name, however, will not be disclosed outside the hospital.

We would routinely inform your GP that you have agreed to take part in the study and we would also inform
your GP of the results of the study. In Phase 1 (Questionnaire) of the study you can choose to opt out of this
process

Your personal data and research data will be kept for a minimum of 5 years after the end of the study according
to the Trust's policy

What will happen to the results of the study?
You will be contacted by letter with your individual results and a copy of this letter will also be sent to your GP

The final study report will be published in a medical journal or at a medical conference. The final report will NOT
include any personal details, and NO individual participants will be identified.

We will ask your permission for your anonymised data (this is data that will NOT include any personal details,
and MO individual participants will be identified) to be shared with the wider research community for ethically
approved future studies.

Who is organising and funding the research?

The research is being arg2nised by the Rheumatology Department of Morfolk and Norwich University Hospital
MHE Foundation Trust in collaboration with the University of East Anglia (UEA). The funding for the study has
been provided by the pharmaceutical company AbbVie. The company will not have access to any of your
personal identifiable data.
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Who has reviewed the study?

All Research in the NHS is looked at by an independent group of people, called a Research Ethics Committee,
to protect your interests. This study has been reviewead and given a favourable opinion by the East of England
- Essex Research Ethics Committee.

What if something goes wrang?

Independent advice is available from the Patient Advocacy and Liaison Service (FALS) and the Independant
Complaints Advisory Service (ICAS).

PALS FALS Office, Level 2 West Qutpatient, Norfolk and Morwich University Hospital
01603 289045

ICAS: 01273 229 002
Contacts for further information

If you require any additional information, please do not hesitate to contact either Dr Edwin Lim or Prof Karl
Gaffney.

Rheumatology Department

Morfalk and Morwich University Hospital NHS Foundation Trust,
Colney Lane, Norwich NR4 7UY

01603 647835 or 01603 287119

What happens next?

IF you would like to take part in the study, please complete the enclosed gquestionnaires and return it in the
envelope provided.

Thank you for considering taking part in this study



N-ASPIRE CT Strategy — Patient information sheet [IRAS |D 252117]

Flow Chart — Your Journey

You previously had a CT scan at NNUH Radiology Department and have a diagnosis of
Inflammatory Bowel Disease.

You have received this letter from the NNUH Radiology Department asking if you would
like to join this research study looking at patients with back pain.

& dpn, print, date at the end
and return the questionnaire,

Complete the questionnaire and return it using
the prepaid envelope provided.

—_— Read the Patient Information Sheet
= to decide if you would like to join the study.
2
c I would like to join the I would like to join Phase I would NOT like to join
2 Phase 18& 2 of the study. 10f the study. the study.
wy
w
g ¥
o [ Indicate your preference in Q1, G2, O3, Q4, Q5 ] Indicate your pmmmin a2
S
—
@
wy
m
£
o

Your participation will end.

Phase 2 (Clinical Assessment)

The Research team will look at your returned questionnaire answers to see if you qualify
for Phase 2 of the study

If you qualify AND indicated
that you would like to join

IFyou DO NOT qualify OR
indicated that you would
NOT like to join Phase 2

Phase 2

Aresearch team member will get in contact with you,

A date to attend a clinic appeintment, at the
rheumnatelogy department will be arranged.

| 2

You will attend the clinic appointment,
A formal written consent for Phase 2 will be taken.

ou will undergo a medical interview, physical examination and
rheumatological measurements. You will then have some blood taken.

4

[ Youwillattendina for your MRI scan. |

Your participation will
end.

Version 2.0 {25 April 2018}
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Additional information on
PATIENT INFORMATION AND HEALTH AND CARE RESEARCH

All NHS organisations (including Health & Social Care in Northern Ireland) are expected to participate and
support health and care research. The Health Research Authority and government departments in Morthern
Ireland, Scotland and VWales set standards for NHS organisations to make sure they protect your privacy and
comply with the law when they are invoived in research. Our research ethics committees
(hitps /fwwav. hra.nhs. uk/about-usiwhat-we-do/how-we-regulate-health-and-social-care-research/) review
research studies to make sure that the research uses of data about you are in the public interest, and meet
ethical standards.

Health and care research may be exploring prevention, diagnosis or treatmeant of disease, which includes health
and social factors in any disease area. Research may be sponsored by companies developing new medicines
or medical devices, NHS organisations, universities or medical research charities. The research sponsor
decides what information will be collected for the study and how it will be used

Health and care research should serve the public irterest, which means that research sponsors have to
demonstrate that their research serves the interests of society as a whole. They do this by following the UK
Puolicy Framework for Health and Social Care Research (https/ffwww. hra nhs uk/planning-and-improving-
research/policies-siandards-legislation/uk-policy-framework-health-social-care-researchi). They also have to
have a legal basis for any use of personally-identifiable information.

How patient information may be used for research

When you agree to take part in a research study, the sponsor will ccllect the minimum personally-identifiable
information needed for the purposes cof the research project Information about you will be used in the ways
needed to conduct and analyse the research study. NHS organisations may keep a copy of the information
collected about you. Depending on the needs of the study, the information that is passed to the research sponsor
may include personal data that could identify you. You can find out mare about the use of patient information
for the study you are taking part in from the research team or the study sponsor. You can find out who the study
sponsor is from the information you were given when you agreed to take part in the study.

For some research studies, you may be asked to provide information about your health to the research team,
for example in a questionnaire. Sometimes information about you will be collected for research at the same time
as far your clinical care, for example when a blood test is taken. In other cases, information may be copied from
your health records. Information from your health records may be linked to infarmation from other places such
as central NHS records, or information about you callected by other organisations. You will be told about this
when you agree to take part in the study.

Keeping information for future research

Information about you that is collected during a research study may be kept securely to be used in future
research in any disease area, including research looking at social and econemic factors atfeching health. This
may include combining it with information about you held by other heaith cr government organisations such as
NHE  Digital  (hitps./digital. nhs uk/about-nhs-digitalfour-work/keeping-patient-data-safe/how-we-look-after-
your-health-and-care-information). Usually the information is combined together by maiching information that
has the same NHS number (https.//idigital. nhs.uk/services/nhs-number). Doing this makas maximum use of the
information you have provided and allows researchers to discover more.

Researchers may not be able to specify all the possible future uses of the information they keep. It could include
providing the information to other researchers from NHS organisations, universities or companies developing
new treatments or care. Wherever this happens it will be done under stnct legal agreements. The infarmation
about you will be depersonalised wherever possible so that you cannot be identified. Where there is a risk that
you can be identified your data will only be used in research that has been independertly reviewed by an ethics
committee

On rare occasions NHS organisations may provide researchers with confidential patient information from your
health records when we are not able to seek your agreement to take part in the study, for example because the
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number of patients involved is too large or the NHS organisation no longer has your contact details. Researchers
must have special approval before they can do this.

Your choices about health and care research

If you are asked about taking part in research, usually someone in the care team looking after you will contact
you. People in your care team may look at your health records to check whether you are sutable to take part in
a research study, before asking you whether you are interested or sending you a letter on behalf of the
researcher.

In some hospitals and GF practices, you may have the opportunity to sign up to a register to hear about suitable
research studies that you could take part in. If you agree to this, then research nurses, researchers or
administrative staff authorised by the organisation may look at your health records to see if you are suitable for
any research studies.

It's impertant for you to be aware that if you are taking part in research, or information about you is used for
research, your rights to access, change or move informaticn about you are limited. This is because researchers
need to manage your information in specific ways in order for the research to be reliable and accurate. If you
withdraw from a study, the sponsor will keep the information about you that it has already obtained. They may
also keep information from research indefinitely.

If you would like to find out more about why and how patient data is used in research, please visit the
Understanding Patient Data website.

hitps:#understandingpatientdata.org. ukiwhat-vou-need-know

Further information is available, depending on where in the UK you live:
England

In England you can register your choice to opt out via the NHS website (http:/Mwww. nhs. uk/my-data-choice). If
you do choose to opt out you can still agree to take part in any research study you want to, without affecting
your ability to opt out of other research. You can also change your choice about opting cut at any time.

Northem Ireland

If you would like to find out more about how and why your information is used,

including for research purposes, please visit the Department of Health website (hitps /ifwww health-
ni.gov. ukfarticles/privacy-notice-doh).

Scotland

Members of the public in Scotland have their rights and responsibilities set out in the Patients’ Rights

(Scotland) Act 2011. For information on confidentiality

of data (including in research) please visit the NHS Inform website (hitps./iwww. nhsinform . scot/care-support-
Sl i fi izlityfconfi lity-when- -the-nh

Wales

If you would like to find out more about how and why your information is used,

including for research purposes, please visit NHS Direct Wales
hitpffwww.nhsdirect wales. nhs. uk/lifestylewellbeing/vourinfoyourrights).

What to do if there is a problem

If you wish to raise a complaint on how any research organisation has handied your personal data, you can
contact the relevant Data Protection Officer who will investigate the matter. If you are not satisfied with their
response or believe they are processing your personal data in a way that is not lawful you can complain to the
Information Commissicner's Office (ICO) (hitps Mco org ukf).
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Norfolk and Norwich University Haspitals [T2K] l I *é,: §

Switchbaard:

Universityof East Anglia

CONSULTANTS RESEARCH TEAM
Prof. J. Karl Gaffney Rheumatology Department

Morfolk & Nonaich University Hospital
CLINICAL RESEARCH FELLOW Colney Lane
Cr Edwin Lim MNarwich NR4 TUY

Directdial 1: 01603 287621

Directdial 22 01803 647835

01603 286286

PARTICIPANT CONSENT FORM

Study Title: What proportion of patients with Inflammatory Bowel Disease have Axial
Spondyloarthritis — An imaging referral strategy utilising Computed Tomography
defined Sacroiliitis [Norfolk - Axial SPa Ibd REferral Computed Tomography
Strategy (N-ASPIRE CT Strategy)]

Investigators: Dr Chong Seng Edwin Lim
Prof Karl Gaffney

Patient Full Name:

Personal Identification
Number (PIN)

Please read the following statements and put your initials in the box
to show that you have read and understood them and that you agree
with them.

Please initial
each box

I confirm that | have read and understand the information sheet Version dated
1 for the above study. | have had the opportunity to consider the
information and ask questions and have had these answered satisfactorily

| understand that my involvement is voluntary and that | am free to withdraw at any
2 | time, without giving any reason and without my medical care or legal rights being
affected.

| understand that relevant sections of any of my medical notes and data collected

3 during the study may be looked at by responsible individuals (Research Team,
Sponsors, Regulatory Authorities, NHS Trust) where it is relevant to my taking part in

this research. | give permission for these individuals to have accessto my records.

4 | agree to the processing of my data as described and further explained in the Patient
Information Sheet.

1 agree to my GP being informed of my participation in the study and the results ofany
investigations including unexpected findings or an adverse event.

ONE copy for patient, ONE copy for medical notes, DRIGINAL to be file in Study File
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Optional Statements

Please read the following statements and put your initials in the box to show that
you have read and understood them and that you agree to opt in.

I agree to be contacted by the study team for ethically approved future studies that
& they may be undertaking. | understand that identifiable contact information will be
kept after the end of this study and this information will be held in accordance with
data protection legislation.

7 | agree for anonymised data to be shared with the wider research community for
ethically approved future studies.

To be completed by the patient

| freely agree to take part in the above study

Your name Daie (Day/Month/Y ear) Swwre

To befilled in by the person obtaining consent (investigator)

| confirm that | have explained the nature, purposes and possible risk and benefit the
research study to the person whose name is printed above. They agreed to take part
by signing and dating above.

Your hame DaE} (Day/Month/Y e.'ir) Swmre

ONE copy for patient, ONE copy for medical notes, ORIGINAL ro be file in Study File
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6 e Norfolk and Norwich University Hospitals
Pk +

Universityof East Anglia
CONSULTANTS RESEARCH TEAM
Prof. J. Karl Gafiney Rheumatology Depanment
Morfolk & Morwich University Hospital
CLINICAL RESEARCH FELLOW Colney Lane
Dr Edwin Lim HNorwich
NR4 7TUY

Direct diel 1; 01603 267621
Direct ezl 20 01603 647835
Switchboard: 01603 286286

GP Information Sheet

Patient Name:
Address:

Date of Birth: Attach Patient Label
NHS Mumber:

Hospital Number:

What proportion of patients with Infl tory Bowel Di have Axial
Spondyloarthritis — An imaging referral strategy utilising Computed Tomography
defined Sacroiliitis [Norfolk - Axial SPa Ibd REferral Computed Tomography Strategy
(N-ASPIRE CT Strategy)]

The above named patient is known to have a previous CT abdomen andfor pelvis scan (with changes
at the sacroiliac joints) done at the radiology department at the Norfolk and Morwich University
Hospital with a known diagnosis of Inflammatory Bowel Disease (IED)

As |BD is often associated with axial spondyloarthritis (axSpA), this study has been propesed to
investigate the mdden prevalence of axSpA in this group of patients

This man/women has been contacted and has agreed to take part in the study.
Last paragraph will be added depending on scenario (Delete as necessary):

+  We will the patient in the ri tology department and inform you of the
results afterwards. {Screen positive and agree for contact in Phass 2)

+ The patient has completed a screening questionnaire but has not agreed to join the
clinical phase of the study. Their participation has ended. (Screen positive but deciine for
participalion in Fhase 2)

* The patient has completed a screening questionnaire but is not eligible for the clinical
phase of the study. Their participation has ended. (Screen negalive regardiess of inferest
to participation in Phase 2)

Yours sincerely,

DOr Chong Seng Edwin Lim

Senior R A Fellow (R slogy)
Professor Karl Gaffney

Rhsumatology Consultant




N-ASPIRE CT Strategy — Screening Questionnaire Version .0 (25 April 2019)

c.) i Norfolk and Norwich University Haspitals INHS| l I n@.‘
for thers MHS F ion Trust "

Universityof East Angila
PIN SCREENING QUESTIONNAIRE

*  For Q1 to Qb — Please select those options that apply to you.
s For the rest of the questionnaire, please kindly fill in ALL the BLANKS and mark the
boxesO with 2 crRoSS Il if applicable a5 you go through the questionnaire sequentially.

Subject's details and consent
Q1 About yourself (all information will be strictly confidential)

Full Mame:
Date of Birth: [ Age: |
Address:
Main contact number:
Gender Male L [Female L | Prefer notto say K
Q2 | have read the attached Participant Infarmation Sheet (Version dated ]
and | would prefer NOT to take part.
Tfyou have Indlcated that you prefer NOT to take part In the study, there Is NO need to complete the rest
of the questlonnalre. Please sign and date the form at the end. Kindly return It to us In the prepald
envelope. Thank you.

Q3 | have read the attached Participant Information Sheet (Version dated )
- {Choose ONE option below)
e | am hapoy to complete this questionnaire AND [0 be contacted for an appointment to aftend the O
rheurmaiology departrment Tor clinical assessment (Phase 2 of study).

» [ amhappy to complete this questionnaire BUT | prefer NOT {0 take part in the clinical assessment (Phase [
2 of study)

Q4 Data Access and Storage:- (Select ALL that apply)

s [ give permission for the researchers to access and use all my relevant medical information for the purpoze [
of this study.

s [ undersiand thal refevant sedlions of any of my medical noles and dafa collecled during the siudy mey be O
looked! at by responsible Incividuals (Research Tearn Sponsors, Reguiatory Authorliies, NHS Trust) where
it is refevant to ry taking part in this research. | glve permission for these individuals io have access o my
recards.

s /agree tobe contacied by the study team for fufure studies. Funderstand ithat identifiadie contact nformation [
will be kept after the end of this study and this information will be held in accordance with dala proteclion

legistation.

s [agree for my dafa fo be shared with the wider research community for fiure sfudies f f cannot beigentiied [
inthe data.

» [ agreefo the processing of my data as described and flrther explained in the Patlent infarmation Sheet. O

Q5 Involvernent of your General Practioner (GP)- [Choose ONE option below)

s [AGREE {0 my GF being informed of my participation In the questionnaire.
o [ would prefer that my GP was NOT Informed of my padicioation in the questionnaire

00
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Subject’s previous diagnosis

Q6 |already have a diagnosis of:

Anklyosing Spondylitis

Axial sponlyloarthritis/sponlyloarthropathy

if yes, please provide further details in the box below (e.¢. who made the diagnosis,
whether you attend hospital outpatients appointments, when it was diagnosed).

We will review your medical records and if we are able fo verify this then you do not need to
continue with the Phase 2 of the study. Thank you.

Main guestionnaire

Q7 Have you had back pain or stifiness lasting for at least 3 months?

YES
NO

If yes, please mark the site of pain on the diagram
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Qs

Q9

Q10

Qn

Q12

Q13

Q14

M-ASPIRE CT Strategy — Screening Questionnaire

How old were you when the pain started?

Less than 18 years old
18 — 25 years old
26 — 33 years old
34 - 40 years old
41 — 44 years old
more than 44 years old

Did the pain or stiffness start:

Gradually
Suddenly (e.g. after falling / lifting / twisting)

Have you had pain or numbness spreading down your legs?

YES
NO

Have you had buttock pain which moves from side to side?

YES
NO

Are you woken up by back pain or stiffness?

First half of the night
Second half of the night
Throughout the night
Not woken up

What happens to your pain/stiffiness as the day goes on?

Gets better
Gets worse
No change

If it gets better, how long does this take:

Within 15 mins
Within 30 mins
Within 60 mins
Within 2 hours
More than 2 hours

Version 2.0 (25 April 2019)
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Q15

Q16

a17

Q18

N-ASPIRE CT Strategy — Screening Questionnaire

Version 2.0 {25™ April 2019}

What effect does exercise have on your back pain and stifness?

Increases pain/stifiness
Decrease pain/stifiness
No effect on pain/stiffness

What effect does resting have on your back pain or stiffness?

Increases pain/stifiness
Decrease painfstifiness
No effect on pain/stiffness

What effect do anti-inflammatory drugs (e.g. ibuprofen, diclofenac, naproxen) have on your

back pain?

Increases pain/stifiness

Decrease painfstifness

No effect on pain/stifiness

| havent taken anti-inflammatories

Have you had pain in any other places e.g. joints, heels?

YES
NO

If YES, please mark on diagram (below):

—
-
1)

q\(\\\?

i
\,

ooo ooo

oooo

oo



N-ASPIRE CT Strategy — Screening Questionnaire Version 2.0 (25" April 2019)

Q19 Do any close relative (parents, children, brothers or sisters) have:

Anklyosing Spondylitis or Axial sponlyloarthritis/sponlyloarthropathy
Anterior Uveitis / Iritis

Psoriasis

Inflammatory Bowel Disease

Reactive Arthritis

Q20 Have you ever been diagnosed with any of the following conditions

Reactive Arthritis

Achillies Enthesopathy or Plantar fasciitis
Dactylitis

Psorasis

Anterior Uveitis / Iritis

Brief Inflammatory Bowel Disease {IBD) guestionnaire

Q21 Please indicate the type of IBD you are diagnoses with?

Crohn's Disease
Ulcerative Colitis

Q22 What was the age when your |IBD symptoms started and diagnosed by your
gastroenterologist?

Age symtpoms started (give an estimate rounded number):

Age diagnosis made by gastroenterologist (give an estimate rounded number):

Q23 How long have you been diagnosed with IBD?

Duration of your IBD diagnosis since diagnosis:
(Give an estimate rounded number in months e.g. 1 yr + 1 mth = 13 months)

ooooo ooooo

][] oo

1
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Q24

Q25

Q26

Q27

N-ASPIRE CT Strategy — Screening Questionnaire Version 2.0 (25" April 2019)

Please indicate the types of treatment you are currently on for the treatment or
manaintence of your IBD (select as many as needed)?

Rectal fopical steriods e.g. hydrocortisone, ete [}
Rectal aminosalicylate (S-ASA) medications e.g. mesalazine, etc (]
Oral steriods e.g. budesonide, prednisolone, beclometasone, etc O
Oral aminosalicylate (5-ASA) medications ¢.g. mesalazine, olsalazine, sulfasalazine, etc O
Immunomodulator therapy e.g. azathioprine, mercaptopurine, methotraxate, etc [m}
Biological therapy e.qg. infliximab, adalimumab, vedolizumab, ustekinumab, etc O
None. | am not on any treatment. O
Others. Not stated in the groups above. Please describe in the box below: [m}
Please indicate if you had the following due to your Inflammatory Bowel Disease?

Previous surgery for your Inflammatory Bowel Disease? [m}
Hospitalisation due to your Inflammatory Bowel Disease? [m}
How would you describe your current Inflammatory Bowel Disease activity?

Remission (NOT active) O
Mild ]
Moderate [m}
Severe [m}
Unsure [m}
Do you know what your gastroenterologist think about your current I1BD activity?

Remission (NOT active) [m}
Mild O
Moderate [m}
Severe O
Unsure [m}
This q ire will be r d to the rh logy research team who are conducting the trial

and any further correspondence regarding the study will be with this team.

Thank you. You have come to the end of the gquestionnaire. Please return it in the prepaid envelope.

Signature:

Print Name:

Today's Date:




N-ASPIRE CT Strategy — Case Report Form (CRF)

Our Vision

To provide every patert
with the Care we want
for Bhase e e the most

Version 1.0 (28" January 2019)

Norfolk and Norwich University Hospitals

NHS Foundation Trust

CASE REPORT FORM

PIN

Section 1: Structured Histo

“LEN

University of East Anglla

DATE SEEN:

| ITEM 1 | Demographics & Habits

Gender:

Age:

Alcohol:

Smaking:

ITEM 2 | Description of back pain

Age of 1% onset of back pain

Site of back pain?

cenvical /thoracc [lumbar 7 mixed /nat

around spine
Radiation to legs? yes/no
Alternating buttock pain? yes i no
Gradually onset? yesino
Duration of back pain 2 3mth yes /no

When is the back pain/sliffress worse?

meming / aflemaon / evening / whole day

Are you woken by back pain/stifiness?

19 Vo olnight 1 27 %, of night  Whcle raght 1

Mot woken up
\What happens to your pain/stifiness as the day goes on? better / werse { no change
If it gets better, how long does this take? 15730 /50 / 120/ >120min

What effect does exercise have on your back pain and stiffness?

increase | decrease f none

What effect dose resting have on your back pain or stiffness?

What effect do anti-infammatory drugs have on your back pain?

Mcrease { decreass | none [ not taken ant-

Increase [ decrease fnone

inflammatories

Do you think there is IBP (inflammatory back pain)

yes i no

Description & Comments (free text):

ITEM 3 [ Back Pain Pattern Graph

A Y

10 - Maximum Severity

5 - Medium Severity

Severity

0 - No pain at all

>

[ onser |

[current |
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N-ASPIRE CT Strategy — Case Report Form (CRF) Version 1.0 (28" January 2019)

PIN

ITEM 4 | Details of axSpA associated conditions

Previous/Current diagnosis of arthritis, enthesitis or dactylitis yes/no ,A/E/D

Previous/Current diagnosis of other muculoskeletal problems? | yes/no

Muculoskeletal problem details:
{Diagnosis, number, locaticn, treatment)

Previous/Current diagnosis of anterior uveitis? yes/no

Previous/Current diagnosis of eye problems? yes/no

Eye problem details:

{Diagnosis, number of episodes, treatment received within past year)

Previous/Current diagnosis of psoriasis? yes/ no

Previous/Current diagnosis of skin problems? yes /no

Skin problem details:

(Diagnosis, current status, reatment received within past year)

Previous/Current diagnosis of IBD? yes/no

Type (CD or UC)? coruc

Age of symptom onset (estimation in years)?

Age of diagnesis (estimation in years)?

Duration of disease since diagnosis (estimation in months)?

Did you receive treatment for your IBD previously? yes/no

Are you current on treatment for your IBD? yes /no

Are you currently on steniods? yes/no

Are you on biological therapy™? yes /no

Pravious operations for IBD? yes /no

Previous hospitalisation for IBD? yes /no

How do you rate your current IBD activity? remission / mild / moderate /
severe / unsure

Do you know your gastroenteriologist's impression of your current IBD remission / mild / moderate /

activity? severe / unsure

IBD and Treatment details:
{Previous & Current Treatment details, either from patient or medical records or re-verified with gastroentericlogist [1] basis
of IBD di is [2] extend or classification of di [3] current di: activity)

ITEM 5 [ Other past medical history / Co-morbidity

240



N-ASPIRE CT Strategy — Case Report Form (CRF) Version 1.0{28™ January 2019)

PIN

ITEM 6 ] Allergies and current medications

Do you use NSAIDS for your musculoskeletal symptoms? yes/ no

Type Dose Frequency Effect on pain/stiffness

increase / decrease / none

Others medications & analgesia:

ITEM7 ] Family History and Social History

Do any close relative (parents, children, brothers or sisters) have Anklyosing
Spondylitis or Axial sponlyloarthritis/sponlyloarthropathy; Psoriasis; Anterior yes/no
Uveitis; Reactive Arthritis; Inflammatory Bowel Disease?

Details / Any other significant family history?

Occupation / Others?

ITEM 8 | Any other relevant symptoms/history/notes

Section 2: Structured Examination

ITEM 9 ] General Examination

«  Weight, Height, EMI
= Skin = check for psoriasis espically elbows, nails, natal clef or flexure of breast
» GALS screen

= Eyes, CVS, Resp, Abdo, Neuro

241
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N-ASPIRE CT Strategy — Case Report Form (CRF)

PIN

Version 1.0 (28" January 2019)

ITEM 10 | 44 Swollen / 46 Tender Joint Count

Swollen Joints 144

Tender Joints 146

ITEM 11 | Maastricht Ankylosing Spondylitis Enthesitis Score (MASES)

Site L
u} Q 1% Costochondral
/‘ & /" e 7" Costochondral
Jhe " ) 1|
f f 'l\ IfJ ;l fl Anterior superior iliac spine
HEAN S\
¢ '\ L3 [ lliac Crest
a l\ | W ﬂf} 1] \
| |l |III ; Posterior superiour iliac spine
[ |
\ \ { LS spinous process
Py
r.q Proximal achilles tendon insertion ‘
MASES n3
ITEM 12 | Dactylitis Count
Number of digits with clinical dactylitis 120
Details:
{name the digit, record tenderness yes/ng)
4




N-ASPIRE CT Strategy — Case Report Form (CRF)

PIN

Version 1.0 (28" January 2019)

ITEM 13 | Tender points examination (ACR 1990 Fibromyalgia Classfication Criteria)

\ N,
=
AT

1N
L

Site

R| L

Suboccipital

Lower cervical (laterall by the C5-
CB8 tranverse processes)

At the midpoint of the upper
Trapezius border

Suprapinatus by its orgin medially
in the sugrasg'nalus fossa

Intercoastal space above the 2™ rib
and just lateral to the
costochrondral junction

2cm distal to the lateral epicodyle

In the centre of the upper lateral
quadrant of the gluteal region

Greater tronchanter

Medially on the medial femur
condyle, just proximal to the joint
ling

Total number of tender point that
are positive

ns

Evidence of widespread pain (4
quardants of the body) for > 3
months

yes/no

Clinical impression of fibromyalgia

yes/ no
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N-ASPIRE T Strategy — Case Report Form (CRF)

PIN

Section 3: Rheumatological Outcome Measures

Version 1.0 (28" January 2019)

ITEM 14 | BASMI & Other Measurements

Category

Measurements

Chest expansion
(x2 difference reacing, level of
the 4" intercoastal level, higher

of the two reading recorded,

e

Best

Occiput-to-wall distance
(x2 readings, lower of the two

readings recorded)

Best

Category

BASMI Measurements

Score

Tragus-to-wall distance

(x2 readings, lower of the two
readings recorded, REPEAT,
mean of the lower reading of

each side recorded)

R1

R2

Best

K] L2 Best

Mean

Cervical rotation

{x2 readings, higher ofthe two
readings recorded, REPEAT,
mean of the higher reading of
each side recorded)

R1

R2

Best

R} L2 Best

Mean

Lateral spinal flexion

(x2 readings, higher ofthe two
readings recorded, REPEAT,
mean of the higher reading of

| each side recorded) _

R1

R2

Best

K] L2 Best

Mean

Lumbar flexion (Modified
Schobers)

(x2 difference reading, level of
the lumbosacral junction,
higher of the two reacing
recorded

g

Best

Intermalleolar distance
(x2 readings, higher ofthe two
readings recorded)

o

Best

BASMI =

ITEM 15 | Patient report outcome measures (PROMS)

BASDAI

BASFI

BASG

Notes:




N-ASPIRE CT Strategy — Case Report Form (CRF) Version 1.0{28™ January 2019)

PIN

Section 4. Gastroenterology Disease Activity (Depends on Type of IBD)

ITEM 16 | Di Activity for Crohn's Di — HBI (Harvey-Bradshaw Index)

No. Details Score
General wellbeing

(O=very well_1=slightly below par, 2=poor, 3=very poor, 4=temible)

Abdominal pain

(0=none_1=mild, 2=moderate_3=severe)

Number of liquid stools per day

Abdominal mass

(0=none, 1=dubious, 2=definite, 3=cefinite and tender

Complications: arthralgia, uveitis, erythema nodosum, aphthous ulcers, pyoderma
gangrencsum, anal fissure, new fistula, abscess

(score 1 per item).

o0 o] >

m

TOTAL Scare =
Scaore Defintion =

Caleulation:
+  Calculation formula: sum of the scores of ell § parameters.
+  Ascore below S is as clinical A of 3 points is censiderad o5 relevant to define clinical
TE500NSE.
‘!cmng definition”
Remission < 5: Mild Disease 5-7; Moderate Disease &-16: Severe Disease >16

+  Harvey RF. Bradshaw JM. A simple index of Crohn's-disease activity. Lencet Lond Engl. 1980 Mar 8:1(8157):514.
+  Sandbom WJ, Feagan BG. Hanauer B, et al. A review of activity indices and efficacy endpoints for clinical inigls of medical
therapy in adults with Crohn's disease, Gastroentemlcgy 2002; 122: 512-530.

ITEM 17 | Disease Activity for Ulcerative Disease — PMS (Partial Mayo Score)

MNo. Details Score
1 Stool Frequency {per day)

[0=ncrmal number of stool, 1=1-2 more than normal, 2=3-4 more than normal,
3=25 more than normal]

2 Rectal Bleeding (indicate the most severe bleeding of the day)

[O=ncne, 1=streaks of blood with stool in less than half of the cases, 2=obvious
blood with stocls in most cases, 3=blood alore passes]

3 Physician's global assessment
[O=ncrmal, 1=mild disease, 2=moderate disease, 3=severe disease]
TOTAL Score =
Score Defintion =
Calculation:
- Calculation formwla: sum of the scores the three parameters.
Sccnng definition:

Remission < 2: Mild Disease 2-4: Moderate Disease 5-7; Severe Disease >7

SOLIC&:
. Schroeder KW, Tremaine W, lstrup DOM: Coaled oral S-aminosaleylic acid herapy for mildly Lo moderalely aclive ulceralive
cdlitis, N Eng J Med 1987 317 (26): 1625-1629,

= Rulgeerts P, Sandbom WJ, Feagan BG. Reinisch W, et al. Inflixi for and mai therapy for uls tive colitis.
N Engl J Med. 2005; 353 (23): 2462-2476.
. Lewis JO, Chual S, Nessel L. Lichtenstein GR, Aberra FN, g JH. Use cf the = of the Mayo score

lo assess clinical response in ulcerative colitis. Inflanm Bowe! Dis. 2008; 14 (12) 1650-1656.
= Info MAYQ | Partial [internet) [cited 2018 Feb 28], Available from: http-ifwww.igibdscores itéen/info-ma: artial_himl
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N-ASPIRE T Strategy — Case Report Form (CRF)

PIN

Section 5: Investigation Results

Version 1.0 (28" January 2019)

ITEM 18 [ Laboratory Results

HLA B27 | positive / negative

CRP mg/L

ESR mm/hr

ITEM 19 [ Imaging Results

MRI of Sacroiliac Joints & Spine

Radiology MDT discussion notes (if imaging have been discussed)

Section 6: Diagnosis

ITEM 20 | RVD of axSpA OR Alternative diagnosis

Section 7: Classification

ITEM 21 [ IBP Classification

ITEM22 [axSpA Classification

Meet Calin IBP Criteria Vﬁi’ Mests mNYC AS criteria BESe
Meet Berlin IBP Criteria Vﬁi’ Meets ESSG axSpA criteria yes./ o
Meet ASAS IBP Criteria VeS| Meets ASAS axSph criteria yesid no
Notes:

8




N-ASPIRE CT Strategy — Rheumatologist Diagnosis Sheet Version 1.0 (28" January 2019}

Our Vision . i . )
6 To poide ey patient Norfolk and Norwich University Hospitals

with the care we want

for those we love the most NHS Foundation Trust +

University of East Anglia

RHEUMATOLOGIST DIAGNOSIS SHEET

Rheumatologist initials:

Level of Level of
Dx of axSpA Dx of axSpA L
PIN before c:;gﬁ_dt:lg‘ce Offer an altemative after reviewing conffl:r;fe e Offer an alternative
reviewing Ix conﬂd;nt' 10= Dx, if possible Ix conﬁ;ent' 10= Dx, if possible
(YES/NO) very confident) (YES/NO) very confident)
1
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N-ASPIRE €T Strategy — Rheumatologist Diagnosis Sheet Version 1.0 (28" January 2019)

Rheumatologist initials:

Level of Level of
D of axSpA confidence Dx of axSpA | ormgence (0 .
PIN I?efqre ‘ 0 =not Ofﬂ;)r(&\l? ailer_nb?twe after relwewmg e Oﬁg;ﬂ;l allel%Tt|ve
reviewing Ix - , if possible x e , if possible
(YES /NO) confident; 10 = (YES/ NO) confident; 10 =
very confident) very confident)
2
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6 %ﬁ.'u&‘z‘:iwu-lm Norfolk and Norwich University Hospitals INHS|

for these we love the mast NHS Foundation Trust

DEPARTMENT OF RADIOLOGY
Magnetic Resonance Imaging (MRI)

—
=t

-
MRI (Magnetic Resonance Imaging) creates high resoclution images of the body on a
computer using a powerful magnet and radio frequency waves. MRI is a very safe
way of producing images that can diagnose medical conditions. Unlike CT
(Computed Tomography) it does not use X-rays and has not been shown to have
any harmful side effects.

s -
The MRI scanner is a long open ended tube, surrounded by a large magnet present
in the circular area. You will be asked to lie on a scanning table, which will be
moved slowly so the part of your body being scanned is in the centre of the scanner.
It is important that you remain as still as possible, so that we can get the best
images. You will be positioned either head first or feet first depending on the area to
be scanned. You will be given ear protection because the scanner makes a loud
drumming noise. During the scan, the radiographer will be able to see you from the
control room, and hear you via a two-way intercom.

Sometimes an injection will be required to give clearer pictures of certain tissues or
organs being examined, but this will be discussed with you if it is necessary.

?

MRI is entirely painless. You should not feel any discomfort during the scan and
ex perience no after effects.

How long will the scan take?

The length of the scan depends upon the part of the body being imaged and the
information your doctor needs. The scanning time can range from 10 minutes being
the shortest scan time to 2 hours in length. Although we try our best to keep to
appointment times, there can sometimes be unexpected delays.

How do | prepare for my scan?

Most MRI scans need no special preparation. You should continue with any
medication. Instructions will be detailed in your appointment letter if necessary. You
may eat and drink normally after the procedure.

MR Informaticon Sheet Version 3
Reviewed: CH [November 2016)
Réview dus: CN (Novembar 2018) 1
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Qur Vision

6 Toprice ey pater Norfolk and Norwich University Hospitals INHS|

for these we love the mast NH3 Foundation Trust

?

You may be asked to change into a gown. Storage may be provided for valuables,
but it is advisable to leave them at home. You will not be permitted to take them into
the scan room with you.

Prior to your appointment, you will be sent an MRI Safety Questionnaire to complete.
This will be checked by the radiographer before your scan to ensure you are safe to
have the procedure.

It may not be possible for certain patients to have this examination due to the strong
magnetic field produced by the MRI scanner. This can be dependent on implants
within your body or operations you have had.
Please contact the MRI department if you have any doubts about your suitability for
an MRI scan.
You will need to remove the following before your appeointment:

o Jewellery

* Body piercings

Can pregnant women have MR scans?
There have been no reported effects from MRI to the unborn child. We advise
against scanning in the first trimester as a precaution. In certain critical cases, it may

be necessary to be scanned during pregnancy when a more invasive diagnostic test
would otherwise have to be performed.

Results of the scan:

The radiographers are qualified MRI professionals who specialise in obtaining high
quality images, but are not trained to diagnose problems from the scans. A
radiclogist is a doctor training in reading MR scans, they will examine the images
after your test and complete a report of your scan.

The results of your MRI scan will be sent to the referring doctor who wall arrange a
follow up appointment.

If you have any questions regarding the scan please contact the MRI
appointments office:

Telephone: 01603 286107 (Norfolk & Norwich)

01603 646163 (Cromer)
E-mail: radiology@nnuh.nhs.uk
Website: www nnuh.nhs Uk

IN 4\
W TRAN

communication for all

i Version 3
wd. CM [Movember 2016)
Réview dus: CN (Novembar 2018) 2
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N-ASPIRE CT Strategy — DELEGATION LOG

ur vision
Toproude vy et
i e et
fo e e v he s

Norfolk and Norwich University Hospitals

DELEGATION LOG

Version 1.0 (31% January 2019)

E\

Universityof East Anglla

(Site signatures and delegation of responsibility log)
Study: N-ASPIRE CT Stralegy
Principle investigator Cheng Seng Edwin Lim
Site: Neorfolk and Nerwich University Hospital

Legend

115 [Bgend 10 Comets the Gensral DUes Colunm. FOF each Mdhidar (S1ed in the ame collm, enter 108 JNEITS) (20, 4 ¢, € Font e fegend below Ial comespond 10 thew frotocol-

Use
reisted duties in ihe General Duties Celurn. If there are sianific

int protocal refated duties that are ot akeady included i the

& loentifying panicpant

gend, add them in tie empiy spaces provided befow.

E. Providingiverifying radicltgy Speciic data for consented

T Phase 1 acivilles — receipl and processing of

retmed

D. Phase 2 activities — checking eigibity crteria.

E_ Prase 2 activiies — elepnone contact & invitation

F_Phase 2 activilies — ifomed consent process

. Phase 2 aclhilles — cinical assessment

. Phase 2 actviles — request of Investigalions, review &
of resuts.

T_Phase 1/2 achvilies — dala eniry In paper and electrant

dstabase
T Frooess of Rhewmalologist Veriled Diagnasis (PVD) K. Phiehotamy L. Adminsiration (prining, sending mal, typing Fehiers, eicy
M M o
Date of Duties Principal
Name Ganeral Dutlos Dato of PI
Trial Role Initials Signature
{please print) {see legend) From T e Signature
Statement

1 have reviewed the information an this fog and have found it to be securate. Afl defegated duties were performed with my authorisstion.

Principle Investigator
Signature:

Site Start Date.

Site End Date:
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The Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)

a I you are currently taking medication for your AS, please give the name and dose that is on the

bottle/packet.

b Please mark on the line below to indicate the effecti of the ication in relieving your
symptoms.
NG EFFECT VERY EFFECTIVE

Please draw a mark on each line below to indicate your level of ability with each of the following

activities during the past week
SCOREN0
1 How would you describe the overall level of fatigue/tired you have experi d?
NONE VERY SEVERE

2 How would you describe the overall level of AS neck. back or hip pain you have had?
NONE VERY SEVERE

3  How would you describe the overall level of pain/swelling in joints other than
neck, back or hips you have had?

NONE VERY SEVERE

4 How would you describe the overall level of discomfort you have had from any
arcas tender to touch or pressurc?

NONE VERY SEVERE

5  How would you describe the overall level of discomfort you have had from the
lime you wake up?

NONE VERY SEVERE

&  How long does your morning stiffness last from the time you wake up?

4] L] 1 1% 2 or more hours

MEAN OF 5&6

TOTAL OF 1 TO 4 ADDED TO MEAN OF
5&6 (TOTAL OUT OF 50)

TOTAL /5 (BASDAI SCORE)

BASDAI Score Calculation

Score trom all guestions are calculated using a ruler. The mean 1t (score) of i SandBis
added to the scores from questions 1 to 4. This tetal is then divided by 5 1o give the average. This is the
BASDAI score. The higher the BASDAI score, the more severe the patients disability due to their AS

Please Note:

When using visual analog scales of a set length {10cm in the case of the Bath Indices), great care must be
taken in reproducing assessment paperwork as repeated photocopying, for example, may distort the length
of the lines and therefore will atfect the accuracy of the scoring

: Garrett 5, T LG, H, P, Calin A. A new approach to defining disease status in
i i dylitis: the Bath dylitis Disease Activity Index. J Rheumatol. 1954 Dec;21(12):2286-91.
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The Bath Ankylosing Spondylitis Functional Index (BASFI)

Please draw a mark on each line below to indicate your level of ability with each of
the following activities during the past week

HCW DO YOU FIND: score out
of 10

1  Putting on your socks or tights without help or aids (eg sock aid)?
EASY IMPOSSIBLE

2  Bending forward from the waist to pick up a pen from the floor without an aid?
EASY IMPOSSIBLE

2 Reaching up to a high shelf without help or aids (eg Helping Hand)?
EASY IMPOSSIBLE

4  Getting out of an arm-less dining chair without using your hands or any help?
EASY IMPOSSIBLE

5  Getting up off the floor - without help - from lying on your back?

EASY IMPOSSIBLE
6  Standing pported for ten mi without discomfort?
EASY IMPOSSIBLE

7 Climbing 12-15 steps without using a handrail or walking aid {one foot on each step)?
EASY IMPOSSIBLE

8 Looking over your shoulder without turning your body?
EASY IMPOSSIBLE

8  Doing physically demanding activities (eg physio exercises, gardening, sport)?
EASY IMPOSSIBLE

10 Doing a full day's activities at home or at work?
EASY IMPOSSIBLE

TOTAL OUT OF 100

TOTAL /10 (BASFI SCORE)

BASFI Score Calculation

Score from all questions are calculated using a ruler and added. This figure is divided by 10
to obtain an average. This is the BASFI score. The higher the BASFI score, the more severe
the patient's limitation of function due to their AS.

Please Note:

When using visual analog scales of a set length (10cm in the case of the Bath Indices), great
care must be taken in reproducing assessment paperwork as repeated photocopying, for
example, may distort the length of the lines and therefore will affect the accuracy of the
scoring.

Reference: Calln A, Garrett 5, Whitelock H, Kennedy LG, O'Hea J, Mallorle P, et al. A new approach to defining functional abllity in
pondylitls: the t of the Bath A g S F Index. J 1994 Dec;24(12):2281-5,
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The Bath Ankylosing Spondylitis Global Score (BAS-G)

TOTAL /10

How have you been over the last week?
VERY GCCD VERY BAD

How have you been over the last six months?

VERY GCCD VERY BAD
TOTAL OUT OF 20
TOTAL /2 (BAS-G SCORE)
BAS-G Score

Scores from the 2 questions are calculated using a ruler and added. This figure is divided by 2 1o
obtain an average, this is the BAS-G score. The higher the BAS-G score, the more severe the
effect of AS on the patient's life.

Please Note:

When using visual analog scales of a set length (10cm in the case of the Bath Indices), great care
must be taken in reproducing assessment paperwork as repeated photocopying, for example, may
distort the length of the lines and therefore will affect the accuracy of the scoring.

Referrence: Jones SD, Steiner A, Garrett 5L, Calin A. The Bath Ankylosing Spondylitis Patient Global Score (BAS-G).
Br J Rheumatol, 1995 Jan;35(1):65-71.
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N-ASPIRE CT Strategy — TRAINING LOG

Our Vision

O

To provide every patert
wih Tie Lare we wart
e thase we lowe the mest

Norfolk and Norwich University Hospitals

NHS Foundat

Version 1.0 (28" January 2019)

TRAINING LOG
(Including Delegation Checklist)

on Trust

“LEN

University of East Anglla

Study:

N-ASPIRE CT Strategy

Principle investigator:

Chong Seng Edwin Lim

Site:

Morfolk and Norwich University Hospital

1. Curriculum vitae (CV)

Training Topics / Checklist

2, Good Clinical Practice (GCP)

3. Review of Study Protocol

4. ldertifying participant and providing/verifying radiclogy specific data for consented enrolled patients

5. Phase 1 activities — receipt and processing of returned questionnaires, data entry in electronic database

6. Phase 2 activities — checking eligitility criteria, telephone contact & invitation, informed consent process, clinical
assessment, request of investigations, review & interpretation of results, data entry in paper and electronic

database

7. Process of Phy

sician Verified Diagnosis (PVDY and familiarisstion with Rheurmnatologist Diagnosis Sheet (RDS)

8. Other (write in):

9. Other (write in):

10. Other (write in)

Method of Training / Evidence

1. Document(s) showing previous achievement as

evidence

5. Self Study — Additional protocol specific summary

materials

2. Live Training & Coaching by FI

6. Cther (Explain):

3. Self Study — Paper protocol review

7. Cther (Explain):

4. Self Study — Electronic protocol review

8. Cther (Explain):

. List of topics Commants
Name and Title of Trainee initials, ‘Confirmation by Pl
: numbers covered Method of training {e.9. Date oT CV & .
Trainee signature and date Suring trainin GCP, etc {initials & date)
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N-ASPIRE CT Strategy — General Study Letter Template Version 1.0 (28" January 2019)

6 S Norfolk and Norwich Unlversﬁy Hospltals m l I ‘é"-!
1 W a NHS Foundation

Univarstty of Esst Anglia
CONSULTANTS RESEARCH TEAM
Prof. J. Karl Gaffney Rheumatology Department
N orfolk & Morwich University Hospital
CLINICAL RESEARCH FELLOW Calney Lane
Dr Edluiin Lim Morwich
NFR4 7UY

Direct dial 1. 01603 2878621
Direct dial 2 01603 847835
Switchboard: 01603 286266

Patient Name:
Address:

Date of Birth: Attach Patient Label or Type in template
NHS Number:

Hospital Number:

What proportion of patients with Inflammatory Bowel Disease have Axial
Spondyloarthritis — An imaging referral strategy utilising Computed Tomography
defined Sacroiliitis [Norfolk - Axial SPa Ibd REferral Computer Tomographic Strategy
(N-ASPIRE CT Strategy)]

Dear (Insert Patient's Name),

Insert Apf

Ails e.g. appointment detalls, result letter, etc

Yours sincerely,

Dr Chong Seng Edwin Lim
Senior Research Fellow {Rheumatology)

Professor Karl Gaffney
Rheumatology Consultant



N-ASPIRE Tool — CT SCREENING TOOL Version 1.0 {25™ April 2019)
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POCS-II_;IIVE The presence of one or mora of the following criterion.
Sacroiliac joint ankylosis
Criteria
Total arosion scorae (TES) of 23
Term Definitions

Surfaces and
anatorny of
sacrailiac joint

4 sutfaces —right iliac, laft lliac, right sacral, left sacral
Anatamy of the sacroiliac joint (S1J) - Erosions are recorded anly if present along the
cartilaginous companent. Lasions along the fibrous component are not countad

Erosions

Erosions hadto have a clear break in subchondral bone with 2 minimum depth of 2rmm.

o Erasions are breaks seen on either the axial ar coronal view

a The erosian depth is to be rounded dawn to Tmm if measurement is <=1.48mm
and rounded up to 2mrm if measurement is ==1.5mm

) Erasions are included if they involve the joint proper. Bony defectsfirregularity

seen at the inferiar margin of the bony pelvis are excluded
Large erosions are erosions seen on more than 1 slice.
Caunting the maximum number of erosions fram the worst slice from each articular suface.
Total erosion score (TES) is sum of the maximum number of erosions from the worst slice from
each articular surface
Mote:
a Osseous abnormalities at the transition point from cartilaginous to fibrous
compartment are not scored as erosions
a Subchondral cysts are radiolucent lesions without a clear breakin the
subchondral bone and lesions where the break was ambiguous are not included

Ankylosis

Ankylosis is defined as contiguaus bane marrow between the ilium and sacrum = 1 om in length
within the cartilage compartrnent of the joint

If a joint was scored as having ankylosis, neither erosion number nor presence of sclerosis was
noted because these changes would be abscured by the ankylosis.

Sclerasis

Sclerosis is anly read fram the coranal view and defined as an increase in bane density of at
least Ternin length parallel to the joint line when compared to the midline of the sacrum and
scored as present/ absent

The depth of sclerasis is evaluatad on the slice with the longest visible cartilage length and
noted as extending either »3mm or >5mm parpendicular ta the joint line

Sclerctic segments are anly measured in areas of homogeneous density as patchy density is
poarly reproducible

The initial Smm st the cranial and caudsl ends of the joint where there can be a normal
increase in density are not scared

Freference £ Adaptaion

Chan J, Sari |, Salonen D, Inman RO, Haroon M. Development of 3 Screening Tool for the |demification of Sacrailitis in Computed Tomography Scans ofthe Abdomen . J
iR}
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Glossary

AAU: acute anterior uveitis

AS: ankylosing spondylitis

ASAS: assessment of spondyloarthritis international society
AS-IBD: ankylosing spondylitis-related inflammatory bowel disease
axSpA: axial spondyloarthritis

axSpA-IBD: axial spondyloarthritis related inflammatory bowel disease

BASDALI: bath ankylosing spondylitis disease activity index
BASEFTI: bath ankylosing spondylitis functional index
BASG: bath ankylosing spondylitis patient global score
BASMI: bath AS metrology index

CARD15: caspase activating recruitment domain 15
CBP: chronic back pain

CD: crohn's disease

CRP: c-reactive protein

CT: computed tomography

CTSI: computed tomography defined Sacroiliitis
EMM: extra-musculoskeletal manifestations

ESR: erythrocyte sedimentation rate

ESSG: European Spondyloarthropathy Study Group
GWAS: genome-wide association studies

HLA-B27: human leukocyte antigen B27

IBD: inflammatory bowel disease

IBP: inflammatory back pain

JAK: janus kinase

LoC: level of confidence

MASES: maastricht ankylosing spondylitis enthesitis score
mNYC: modified New York Criteria

MRI: magnetic resonance imaging

MSK: musculoskeletal

N-ASPIRE: Norfolk - Axial SPa Ibd REferral

NASS: national axial spondyloarthritis society

NICE: national institute for health and care excellence
NOD2: nucleotide-binding oligomerization domain-2
nr-axSpA: non-radiographic axial spondyloarthritis
OMERACT: outcome measures in rheumatoid arthritis clinical trials
PsA: psoriatic arthritis

PsO: skin psoriasis

PSpA: peripheral spondyloarthritis

r-axSpA: radiographic axSpA

ReA: reactive arthritis
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RVD-axSpA: rheumatologist-verified diagnosis of axial spondyloarthritis
sCBP: self-reported chronic back pain

SpA: spondyloarthritis

SQ: screening questionnaires

TNFi: tumour necrosis factor

UC: ulcerative colitis

X-ray: radiography
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