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Abstract

Introduction: IBD-related arthritis (spondyloarthropathy) is the most common extraintestinal
manifestation (EIM) of inflammatory bowel disease (IBD) and is often considered a
formidable clinical challenge. Emergence of TNFa-antagonists has revolutionised the clinical
approach to management of IBD-related arthritis and remains the mainstay of the therapy.
However, its use presents several limitations, underscoring the need for new treatment
modalities. Recently, new agents have been approved for the management of IBD, although

their influence on IBD-related arthritis has been scarcely investigated.

Aim of the Study: The aim of the study was to collect and analyse current literature
regarding the efficacy of new agents used for treating IBD-related arthritis.

Methods and Materials: Extensive research was conducted using the PubMed,
ScienceDirect database and Google Scholar, with the primary focus on literature from the past
5 years. Firstly, potential novel treatment options for IBD-related arthritis were obtained. The
names of the drugs were juxtaposed with terms related to “IBD-related arthritis” to gather
data regarding their efficacy in said condition. Additionally, references from selected articles

were included in the analysis.
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Results: Emerging treatment options show promising results in achieving remission of IBD-
related arthritis. However, our study revealed research gap as the current literature lacks large-
scale, prospective studies that assess the efficacy of the aforementioned agents in achieving a
resolution of IBD-related arthritis. Therefore, the results of our study encourage further

research, with special emphasis on large-scale randomised controlled trials.

Keywords: Gastroenterology, Rheumatology, Arthritis, Extraintestinal manifestations, IBD,

Treatment

Introduction

Inflammatory bowel diseases is a group of conditions consisting of Crohn’s disease (CD) and
Ulcerative colitis (UC), caused by dysregulation of intestinal mucosae, leading to an
immunological overresponse to luminal contents. An inappropriate immune reaction causes
damage to the intestinal lining [1]. Chronic and relapsing inflammation within the
gastrointestinal tract is a predominant feature of IBD. However, extraintestinal manifestations
(EIM) may occur, including articular, ocular, cutaneous, hepatopancreatobiliary, pulmonary,
hematologic, renal and neurological conditions. Inflammatory arthropathies are the most
common EIMs, with an estimated prevalence of 10-35% [2]. Articular EIMs exert a
substantial negative impact on the quality of life associated with the health of affected patients
[3]. IBD-related arthropathies can be divided into two subgroups: peripheral and axial
spondyloarthropathies (axSpA). Peripheral spondyloarthropathies, with a prevalence of 5—
20%, are classified as pauciarticular (oligoarticular, type I arthropathy) or polyarticular (type
II arthropathy). The activity of type I arthropathy correlates with inflammation in GI tract,
hence the treatment of underlying IBD is pivotal for the resolution of this specific type of
arthritis. Type I arthropathy involves less than five joints. Type II arthropathy affects five or
more joints and is independent of the course of IBD. Axial spondyloarthropathies manifest as
isolated sacroiliitis, ankylosing spondylitis and inflammatory back pain. These arthropathies
affect 5-22% of patients with CD and 2-6% of patients with UC and do not correlate with
activity of underlying IBD [4,5]. The pathophysiology of EIMs, including articular
manifestation, is still unclear, however, there are two dominant theories that explain the

pathophysiology of extraintestinal inflammation in IBD. The first theory assumes a
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translocation of antigen-specific immunological response from the GI tract to extraintestinal
locations. Possible mechanisms include ectopic expression of gut-specific chemokines and
adhesion molecules, upregulation of non-specific adhesion molecules for T-cells, translocation
of microbial antigen and presence of circulating autoantibodies. The second theory explains
the development of EIMs as an independent inflammation driven by systemic alteration of

immunological response and a shift in inflammatory tone [5].
Management of axial spondyloarthropathy

NSAIDs are first line of treatment in axSpA without concomitant IBD [6]. However, due to
well-established gastrointestinal toxicity of NSAIDs, long-term use in IBD should be avoided
[7]. There is no evidence of correlation between use of NSAIDs and the exacerbation of UC,
but there is a potentially increased risk of CD flare up in patients using NSAIDs [8,9]. The
ECCO guidelines recommend implementing a case-by-case decision model before starting
NSAID treatment, carefully considering the pros and the cons of such treatment. In cases
refractory to standard treatment, the use of TNFa-antagonists is recommended, with the
exclusion of etanercept, due to reported cases of paradoxical gastrointestinal inflammation
[10,11]. ECCO guidelines state that JAK inhibitors may be used in axSpA due to their
efficacy in ankylosing spondylitis [10].

Management of non-axial spondyloarthropathy

The 2016 ECCO guidelines suggest that effective treatment of underlying gut inflammation is
often sufficient to treat peripheral spondyloarthritis. Short-term NSAIDs, short-term
corticosteroids and local steroid injections are indicated for achieving reduction of symptoms
of peripheral SpA [7]. Recent ECCO guidelines recommend the use of TNFa-antagonists in
IBD-related non-axial SpA. Methotrexate, sulfasalazine, ustekinumab and JAK-inhibitors

may be used as additional treatment options [10].
Limitations of TNFa-antagonists

TNFa-antagonists bind and neutralise soluble TNFa, a major pro-inflammatory cytokine, and
demonstrate additional effect against transmembrane TNFa and Fc receptor-expressing cells
[12]. Due to their efficacy in inducing and maintaining remission in IBD as well as in
resolving numerous extraintestinal manifestations, TNFa-antagonists are currently the
mainstay of treatment for patients with EIMs [10,13,14]. TNFa-antagonists are often started
to treat EIMs rather than the underlying IBD and are characterised by superior efficacy in

58



improving symptoms of overall EIMs [15]. However, these agents have several limitations.
Approximately 13-30% of patients with IBD does not respond to the therapy and 23-46% of
initial responders may lose response over time [16]. Therapy with TNFa-antagonists may also
be discontinued due to adverse effects, including serious infections, lupus-like syndrome, and
allergic reactions [13]. Consequently, there is need for alternative treatment options for

patients who do not tolerate or are refractory to TNFa-antagonist treatment.

Methods and Materials

Extensive research was conducted using PubMed, ScienceDirect database and Google Scholar,
with the primary focus on literature from the past 5 years. Firstly, ustekinumab, upadacitinib,
tofacitinib and vedolizumab were recognised as potential novel treatment options for IBD-
related arthritis. The names of the drugs were juxtaposed with terms related to “IBD-related
arthritis” to gather data regarding their efficacy in said condition. Additionally, references

from selected articles were included in the analysis.

Novel treatment options

Janus kinases inhibitors - Tofacitinib and Upadacitinib

Janus kinase inhibitors (Jakinibs) are oral agents that have been shown to be effective in
controlling intestinal inflammation. Jakinibs inhibit the activity of JAKSs, intracytoplasmic
proteins responsible for activation of STAT proteins, which are recognized as central
mediators of inflammatory cytokine signalling. Activated STAT acts as pro-inflammatory

transcription factors in the nucleus [17].

Tofacitinib was approved by the US Food and Drug Administration (FDA) for the treatment
of UC. Upadacitinib received FDA approval for the treatment of UC by the European
Medicines Agency (EMA) and FDA, but its use in CD has only been approved by EMA.
Recent ECCO guidelines suggest the use of Jakinibs in both axial and non-axial

spondyloarthropathies [10].
Tofacitinib

Tofacitinib is a selective inhibitor of JAK-1 and JAK3 proteins. approved for the treatment of
UC. Tofacitinib is also effective in managing other chronic inflammatory conditions, such as

rheumatoid arthritis, ankylosing spondylitis, polyarticular juvenile idiopathic arthritis, and
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psoriatic arthritis. Considering its proven efficacy in managing autoimmune diseases, there is

potential for it to be a viable treatment for IBD-related arthritis [ 18—20].

Several case reports seem to support this theory. In their 2019 case study, Wang et al. have
reported remission of synovitis and underlying IBD in patient with UC after the combined use
of tofacitinib and vedolizumab (VDZ). Prior use of vedolizumab was ineffective in achieving
long-lasting remission of arthritis [21]. Similar findings by Le Berre et al. further support the
efficacy of combined therapy with VDZ and tofacitinib in a UC patient with axial and
peripheral arthropathy [22]. Majumder et al. report remission of IBD-related arthritis in joints
of the lower extremity and UC after combined therapy with tofacitinib, methotrexate (MTX)
and mesalazine. The prior use of sulfasalazine, etanercept, adalimumab and infliximab was
ineffective in achieving remission of abdominal and joint symptoms. The authors have also
reported a case of a patient with CD and CD-related arthritis of the lower extremities and
hands, who after unsuccessful treatment with naproxen, prednisolone, sulfasalazine and MTX
experienced a significant improvement after starting tofacitinib treatment [23]. Another case
study showcased the efficacy of tofacitinib in patient with IBD-related, steroid refractory
peripheral arthritis, in whom treatment attempts with salazopyrine and golimumab were

discontinued [24].

Post-hoc analysis of OCTAVE trials, which evaluated the efficacy of tofacitinib in patients
with concomitant EIMs, reported an improvement in arthritis symptoms in several patients
with UC and SpA. The OCTAVE trials consisted of OCTAVE induction 1 and 2, which were
phase III, double blinded RCTs, evaluating the efficacy and safety of tofacitinib as induction
therapy in UC, while OCTAVE Sustain, a phase III, double blinded RCT, evaluated the
efficacy and safety of tofacitinib maintenance therapy in UC after a successful induction
phase. At the beginning of the OCTAVE induction study, 127 (11.2%) patients had active
peripheral arthritis. At week 8, a similar proportion of patients in the placebo and tofacitinib
treatment group had an improvement of arthritis symptoms, 14.3% and 15.6%, respectively.
In contrast, at week 52 of the OCTAVE sustain study, only patients allocated to the tofacitinib
treatment group showed improvement in arthritis symptoms, 1 (16.7%) treated with 5 mg of
tofacitinib and 1 (33.3%) treated with 10 mg of tofacitinib. The remaining subgroups reported
no change in symptoms. Of the placebo group, 2 study subjects (18.2%) have experienced a
worsening of SpA symptoms, and 9 study subjects (81.8%) reported no change [25]. Owing to
a low number of patients with SpA at baseline of OCTAVE Sustain, presented results should

be treated with caution. The presented results, combined with the abundance of case reports
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and the common use of tofacitinib in treating other autoimmunological conditions, make
tofacitinib a reasonable candidate for further studies as a potential treatment option for

articular EIMs.
Upadacitinib

Upadacitinib is an oral selective JAK-1 inhibitor, approved for use in UC by both the FDA
and the EMA, and gained the approval of EMA for CD. Upadacitinib is effective in treating
rheumatoid arthritis, ankylosing spondylitis and psoriatic arthritis, thus it potentially may be

used in the treatment of articular EIMs [26-28].

U-ENDURE, a randomized, double blinded trial assessing the efficacy of upadacitinib in
maintenance therapy of CD, revealed that subjects on a 30 mg/day upadacitinib regimen were
significantly more likely to achieve a resolution of EIMs than patients in the placebo group. A
total of 26 out of 73 patients (35.6%) experienced a resolution of EIMs. This dependence was
not statistically significant in a group treated with a lower dose of upadacitinib (15 mg). This
finding may potentially be explained by the presence of a dose-response relationship. Due to
lack of precise information on the exact type of EIMs in each patient, no definitive
conclusions can be drawn. However, when considering the high prevalence of arthritis among
EIMs, it may be assumed that upadacitinib was effective in some cases of arthritis

resolvement [29].

Data collected from U-ACHIEVE induction, U-ACHIEVE maintenance and U-
ACCOMPLISH studies (phase III, multicentre, double blinded RCTs) support assumption that
upadacitinib is effective in resolving EIMs, including articular manifestations in patients with
UC. In the induction phase, 41 out of 75 patients (54.7%) treated with upadacitinib on a 45
mg/day regimen, achieved resolution of peripheral or axial arthropathy. In comparison, only
16 out from 38 patients (42.1%) in placebo group achieved resolution. In the maintenance
study, 10 out of 15 patients (66.7%) patients treated with UPA on a 30 mg/day regimen and 5
out of 13 patients (38.5%) receiving UPA 15 mg/day regimen achieved a resolution of
peripheral or axial arthropathies, compared the placebo group where only 4 out of 18 patients

(22.2%) had a remission [30].

Similarly, an analysis of data from the CELEST study (phase II, multicentre, double-blinded
RCT) suggests a beneficial influence of UPA on articular EIMs in patients with CD. After 16
weeks of induction therapy 10 out of 24 (41.7%), 3 out of 12 (25.0%), 3 out of 7 (42.9%), 9
out of 16 (56.3%), 6 out of 11 (54.5%) patients treated with 3 mg/day, 6 mg/day, 12 mg/day,
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24 mg twice daily, 24 mg once daily regimens, respectively, achieved a resolution of

arthropathy [31].

In summary, while the current data supporting the efficacy of JAK inhibitors in the treatment
of IBD-related arthritis is limited, both tofacitinib and upadacitinib emerge as a promising
candidates for inclusion in the future armamentarium for articular EIMs. Notably, more
selective JAK inhibitors are tested in IBD (Filgotinib) and rheumatological disorders
(Baricitinib) [32,33]. Such discoveries may further broaden the future perspectives of IBD-
related arthritis treatment. Further research consisting of large prospective studies, including

RCTs, will be crucial for placing JAK inhibitors in treatment algorithms for articular EIMs.
Ustekinumab

Ustekinumab is a fully human monoclonal antibody that binds the p40 subunit, common for
IL-12 and IL-23, which are involved in Thl and Thl7-mediated immune responses [34].
Ustekinumab has been approved by the FDA for the treatment of moderate to severe, TNFa-
refractory CD, and moderate to severe UC. Ustekinumab is also approved by the FDA for the

use in psoriatic arthritis and plaque psoriasis, which exhibit pathogenesis similar to IBD [35].

A prospective cohort study by Biemans et al. describing the efficacy and safety of
Ustekinumab in patients with CD revealed that 44 out of 221 enrolled patients reported
arthralgia. During the follow-up period 24 out of 44 patients (54.5%) experiencing symptoms
at baseline achieved remission. However, in 37 patients new onset of arthralgia was observed,
predominantly in patients who did not achieve clinical remission of underlying CD [36]. The
prospective design of this study, substantial cohort size and extended follow-up period are
notable strengths of this study in evaluating the impact of Ustekinumab on articular EIMs. On
the other hand, the limitation of the study lies in the absence of differentiation between
arthralgia without arthritis and arthralgia as a symptom of IBD-related arthritis, thereby
limiting the possibility of drawing definitive conclusions about the efficacy of ustekinumab in

treating articular EIMs.

A retrospective study by Liefferinckx et al. evaluated the efficacy of Ustekinumab in patients
with CD refractory to biology treatment. The study reported complete resolution of arthralgia
in 34 out of 44 patients (82.6%) who experienced arthralgia at baseline after 52 weeks of
ustekinumab treatment. Notably, effectiveness in ankylosing spondylitis was not observed
[37]. While the results suggest the efficacy of ustekinumab in resolving arthralgia, caution is

advised due to the lack of a clear distinction between arthralgia and IBD-related arthritis, the
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absence of an evaluation by a rheumatologist, and an omission of an assessment of arthritis

intensity based on a VAS scale.

Post-hoc analysis of the UNITY trials, which evaluated the use of ustekinumab as induction
and maintenance therapy of moderate to severe CD, did not reveal a superior efficacy of
ustekinumab in the resolution of overall EIMs compared to placebo. However, in the
maintenance phase, 89 out of 129 patients (68.99%) with arthritis or arthralgia at baseline
experienced a resolution of symptoms [38]. Due to the lack of distinction between arthritis

and arthralgia in this study, the interpretation of the results is not unequivocal.

A case report by Matsumoto et al. described a patient with CD-related sacroiliitis and
peripheral arthritis with IBD-related skin rash and scleritis, who after unsuccessful treatment
with NSAIDs was started on ustekinumab. The authors reported a rapid resolution of
cutaneous and ocular EIMs, and a gradual remission of articular manifestations [39]. Notably,
treatment with ustekinumab led to resolvement of sacroiliitis, which is one of the
presentations of axial SpA. It is particularly interesting, as ustekinumab is not recommended

in treatment of IBD-related axial-SpA [10]

Another case study by Matsumoto et al. presented a patient with paradoxical psoriasis as a
result of infliximab treatment and simultaneous peripheral IBD-related arthritis of the knee
joint. Treatment with ustekinumab led to a rapid remission of arthritis and the resolvement of

cutaneous symptoms within 2 months of treatment [40].
Vedolizumab

Vedolizumab (VDZ) is a humanized monoclonal antibody against integrin osf37, approved by
FDA for maintenance treatment of Crohn’s disease (CD) and Ulcerative Colitis (UC) [41].
VDZ binds to the integrin a4f7 expressed on gut-homing T lymphocytes, blocking its
interaction with mucosal addresin cell adhesion molecule 1 (MAdCAM-1 ). Due to
preferential expression of MAdCAM-1 on mucosal endothelial cells VDZ allows for a
targeted therapy of the gastrointestinal tract [42]. However, it is currently unknown whether
gut-selective mechanism of action is optimal for controlling EIMs, including IBD-related
arthritis [43,44]. Based on assumption that development of IBD-related arthritis is caused by
inflammation of intestinal mucosa, selective treatment targeting mucosal inflammation with

VDZ could be potentially effective. On the other hand, if IBD-related arthritis is driven by
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systemic immune activation, TNF antagonists or corticosteroids might prove more effective

than VDZ [43].

The 2023 ECCO guidelines on Extraintestinal Manifestations in Inflammatory Bowel Disease
do not recommend use of VDZ in both Axial and non-axial spondyloarthropathy due to
occurrence of paradoxical arthritis and deterioration of existing arthropathy [10,45-47]. Our
literature review on the efficacy and safety of VDZ in treatment of IBD-related arthritis has

identified studies with conflicting results.

A multicentre cohort study nested in the OBSERVE-IBD cohort by S. Tadbri et al. suggests
potential benefit of VDZ treatment in patients with IBD-related arthritis [44]. At baseline, 47
of 294 enrolled patients presented arthritis or arthralgia. At week 52 of VDZ therapy, 21
(44,7%) patients achieved complete remission, 10 patients (21,3%) were symptomatic and 16
(34%) discontinued VDZ due to lack of response. Multivariate analysis revealed significant
association of arthritis or arthralgia remission with clinical remission of IBD (OR=1.89
1C95% [1.05-3.41], P = 0.03)) and recent onset of inflammatory arthralgia/arthritis (OR=1.99
1C95% [1.12-3.52], P = .02) [44]. Such outcomes may support the theory, that active
inflammation of mucosae is the driving factor of articular EIM, therefore VDZ may prove
efficient in their treatment. On the other hand, the same study reports that in 34 patients (after
excluding 47 patients with inflammatory arthritis or arthralgia at baseline) symptoms of
arthritis or arthralgia were observed, of whom 22 (64,7%) suffered from arthralgia without
arthritis. Occurrence of new onset arthritis or arthralgia may indicate that use of VDZ in

treatment of IBD-related arthritis is not safe.

In contrary to study above, a real life, multicentric cohort study, by Cara De Galan et al.
which evaluated impact of vedolizumab and ustekinumab on articular EIM in UC and CD,
suggests that use of VDZ is safe for patients with IBD-related arthritis. In total, 584 patients
received treatment with VDZ, of whom 39 had pre-existing arthropathy. Condition
deteriorated in 14 patients (35,9%) during 2 year follow-up, however a multivariate regression
model did not reveal a statistically significant association between received treatment and
deterioration (aOR VDZ: 1.95 IC95%: [0.61-6.21]; p=0.258). New onset of arthropathy was
diagnosed in 11 patients (2%) receiving VDZ, but neither was it identified as risk factor in a
multivariate regression model, assessing new onset arthropathy during the 2-year follow-up
(aOR: 0.82 1C95%: [0.30-2.29]; p=0.708). The authors conclude, that patients with articular
EIMs can be treated safely with VDZ [48]. The large sample size, a long-follow up period, a
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clear distinction between arthritis and arthralgia and careful consideration of numerous

confounders in multivariate regression model contribute to the high quality of the study.

A prospective, observational study by Macaluso et al. indicates effectiveness of VDZ in
reducing symptoms of articular EIMs. After 10 weeks of treatment, a response on arthritis was
reported in 17 out of 43 (39.5%), 2 out of 4 (50%) and 2 out of 11 (18.2%) study subjects
diagnosed with peripheral SpA, axial SpA and both peripheral and axial SpA, respectively. Of
the 22 patients with articular EIMs who reached 22 weeks of follow-up, 8 out of 14 (57.1%)
with peripheral SpA and 2 out of 8 (25.0%) patients with both peripheral and axial SpA,
achieved an improvement of symptoms. A univariate logistic regression analysis indicated
statistically significant correlation between the resolution of articular manifestations and the
improvement of intestinal symptoms after VDZ treatment [49]. This correlation further
supports theory, that mucosal inflammation is driving factor of EIMs, however does not
exclude possible direct effect of VDZ on joints. The study was limited in several ways. Firstly,
the follow-up period was short, spanning only 22 weeks. Furthermore, at week 10, 47% of
patients with articular manifestations required the simultaneous use of concomitant steroids.
Although none of the patients were still on steroids by week 22, previous use of steroids may

have had a bearing on results, especially taking length of follow up into consideration.

A chart review study by Uri Kopylov et al. demonstrates efficacy of VDZ in achieving
resolution or improvement in peripheral spondyloarthritis. After 12 months of treatment with
VDZ, resolution of symptoms was observed in 7 of 21 patients (33.3%) with peripheral
spondyloarthritis. On the contrary, in a group of 10 patients with axial spondyloarthritis, no
resolution has been observed. Additionally, in a group of 69 patients diagnosed with arthralgia,
resolution was observed in 18 patients (26.1%) after 12 months of treatment with VDZ. The
data presented in this study are not sufficient to draw definitive conclusions due to a small
number of study subjects. The use of concomitant medications for peripheral arthritis (COX-2

inhibitors and aspirin) can further limit the interpretation of the results [50].

Several case studies have demonstrated therapeutical success in the treatment of articular
EIMs. Treatment with VDZ led to resolution of ankylosing spondylitis (SpA) and sacroiliitis
in CD, polyarthritis in CD, joint and back pain in UC and polyarticular arthropathy in UC [42].
The resolution of articular EIMs corresponded to good control of luminal IBD in all presented
patients. The reported resolution of SpA is particularly notable, as this condition is thought to

be uncorrelated with the activity of luminal IBD. Although case reports are considered the
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have the lowest level of evidence, they may unveil the potential efficacy of VDZ in treating

articular EIMs.

In summary, available data suggest that VDZ may be potentially beneficial in treatment of
patients with IBD-related arthritis, especially patients who achieve resolution of luminal
disease with VDZ. However, currently available literature does not allow to formulate clear
conclusions about efficacy and safety of VDZ in articular EIMs. Conflictive data in
retrospective cohort studies and lack of large prospective studies including RCTs highlights

need of further research.
Conclusions

Articular manifestations are a frequent challenge for physicians managing patients with IBD.
Although TNFa-antagonists are effective for the treatment of IBD-related arthritis, alternative
treatment modalities are needed, especially for refractory and severe cases. Novel biological
agents (vedolizumab, ustekinumab) and small-molecule JAK-inhibitors (tofacitinib,
upadacitinib) have proven effective in the treatment of IBD, suggesting a potential for their
application beyond current indications. Tofacitinib and upadacitinib have demonstrated
efficacy in the treatment of IBD-related axSpA and peripheral spondyloarthropathies, whereas
ustekinumab has shown potential in the treatment of IBD-related peripheral arthropathies.
Although potentially effective in both IBD-related axSpA and peripheral arthropathies, the
use of vedolizumab remains controversial due to the possible occurrence of paradoxical
arthritis. However, the majority of available data stems from post-hoc analyses of
retrospective cohort studies, which may be riddled with inherent limitations. Our research
revealed a gap in the existing literature, particularly the absence of large, prospective studies
assessing the efficacy of new agents in IBD-related arthritis. Therefore, conducting further
research, with a particular emphasis on large-scale RCTs, is crucial for resolving the
controversies regarding vedolizumab and in confirming the efficacy of ustekinumab,

upadacitinib, and tofacitinib.
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