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The role of ixekizumab in non-radiographic

axial spondyloarthritis

Bon San Koo' and Tae-Hwan Kim

Abstract: Among patients with axial spondyloarthritis (axSpAJ, non-radiographic axial
spondyloarthritis (nr-axSpA] is distinguished from ankylosing spondylitis (AS) by a lack of
obvious radiographic changes in the sacroiliac joint. Tumor necrosis factor inhibitor (TNFi)
has been used as a highly effective treatment in patients with AS and has shown good efficacy
and safety in clinical trials in patients with nr-axSpA. As the pathophysiological mechanism for
axSpA has started to become better recognized, various drugs other than TNFi, all of which
are related to the interleukin-17 (IL-17) axis, are being evaluated in patients with axSpA. IL-17
inhibitors, such as secukinumab and ixekizumab, are effective drugs for patients with AS. A
recent clinical trial reported that ixekizumab, a monoclonal antibody against IL-17A, was also
effective in patients with nr-axSpA. In a COAST-X study, ixekizumab was superior to a placebo
for improving signs and symptoms in patients with nr-axSpA at weeks 16 and 52. The adverse
events were no different from those found in previous ixekizumab studies, and no new safety
signals were identified. However, when considering several IL-17 inhibitors, it is necessary to
obtain sufficient data to identify the exacerbation of extra-articular manifestation. In terms of
effectiveness and safety, ixekizumab may be an appropriate alternative to TNFi in nr-axSpA

patients.
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Introduction

Axial spondyloarthritis (axSpA) is a chronic
inflammatory disease that mainly affects the spine
and sacroiliac joints. The occurrence of axSpA is
closely related to the presence of human leuko-
cyte antigen B27 (HLLA-B27); it also has various
extra-articular manifestations, such as uveitis,
inflammatory bowel disease (IBD), and psoriasis.
Depending on the presence of definitive radio-
graphic sacroiliitis, axSpA is divided into non-
radiographic axial spondyloarthritis (nr-axSpA)
and radiographic axial spondyloarthritis, also
known as ankylosing spondylitis (AS).1-3

To date, the 1984 modified New York classifica-
tion criteria for AS have been used for diagnostic
purposes in clinical practice.* However, it was dif-
ficult to identify and treat patients with axSpA in
the early stages because the condition could be
diagnosed as AS if bilateral grade 2 or unilateral

grade 3 sacroiliitis was present. Therefore, to
avoid incorrect diagnosis, the Assessment of
Spondyloarthritis international Society (ASAS)5:6
proposed the identification of patients with “atyp-
ical disease” that shared the clinical manifestation
of AS.! Nr-axSpA is clinically a relevant subgroup
of axSpA. The diagnosis of nr-axSpA was intro-
duced to identify patients with axSpA who had no
structural changes in the sacroiliac joints.?
Therefore, the concept of nr-axSpA allows
patients with axSpA to be diagnosed even without
definite sacroiliitis on radiographs and treated
with biologics, such as tumor necrosis factor
inhibitor (TNFi) and interleukin-17 (IL-17)
inhibitor.

Various clinical trials in patients with nr-axSpA
have found that TNFi improves symptoms and
reduces the burden of illness.” In addition, IL-17
inhibitors have been introduced among the new
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therapeutic options for AS. IL-17 is a cytokine
that plays an important role in the pathophysiol-
ogy of axSpA. Secukinumab, a monoclonal anti-
body against IL.-17A, is the first IL.-17 inhibitor
to be approved as a treatment for AS.
Furthermore, no radiographic progression [a
change of <2 in the modified Stoke Ankylosing
Spondylitis Spinal Score (mSASSS) from base-
line] was observed in 79% of patients treated
with secukinumab, which was very encouraging.8
Ixekizumab, another monoclonal antibody
against I1.-17A, is also approved for the treatment
of AS. Three phase III studies (COAST-V,°
COAST-W,10 and COAST-X!1) have assessed
the efficacy of ixekizumab in axSpA. The
COAST-X study assessed the efficacy of ixeki-
zumab in TNFi-naive patients with nr-axSpA and
found a significant improvement in the ASAS 40
response compared with the placebo response.!!

In this article, we review the pathogenesis of
IL-17 and clinical studies for patients with nr-
axSpA. To clarify the options in nr-axSpA treat-
ment, we discuss the effectiveness, safety, and
benefits of ixekizumab with reference to clinical
studies on IL-17 inhibitors and TNFi in the treat-
ment of nr-axSpA and AS.

The role of IL-17 in the pathogenesis of SpA
There are various diseases in the subgroup of
spondyloarthritis (SpA), including AS, nr-axSpA,
psoriatic arthritis, reactive arthritis, enteropathic
arthritis, and undifferentiated SpA. As they share
a similar pathogenesis, these various types of SpA
show similar articular and extra-articular mani-
festations and share classification criteria and
treatment principles.’? Recent studies on the
genetics of patients with SpA and arthritis animal
models have found that the IL.-23-ILL17 axis is
involved in the pathogenesis of SpA.12

The presence of HLLA-B27 is an important genetic
risk in patients with SpA. Variants in the HLA-
B27 region are associated with the direct presen-
tation of an arthritogenic peptide to cytotoxic
CD8* T cells.13 In addition, variants in this locus
promote HLLA-B27 homodimerization instead of
heterodimerization; HLLA-B27 protein misfolding
can also occur, activating the unfolded protein
response and increasing IL-23 production.!%15
HIA-B27 homodimers bind with increased affin-
ity to the killer cell immunoglobulin-like receptor
3DL2 (KIR3DL2), which is expressed on
IL-17"CD4" T cells from the blood and synovial

fluid of patients with AS.16 These results suggest
that there is an association between major histo-
compatibility complex class I and the IL-23—
I1.-17 axis. In addition, the IL12B, IL23A, and
IL23R loci are also related to the IL-23-11-17
axis.1?

The IL-17 family consists of IL-17A, IL-17B,
IL-17C, IL-17D, IL-17E, and IL-17F. IL-17A is
the most well-known IL-17 subtype that is asso-
ciated with several inflammatory diseases.!?
IL-17A results in the transcription of pro-
inflammatory genes, leading to the secretion of
a range of pro-inflammatory cytokines and
immune cell-attracting chemokines in target cells
such as fibroblasts, epithelial cells, and synovio-
cytes.1”>18 In addition, IL-17A increases levels of
granulocyte colony-stimulating factor and granu-
locyte-macrophage colony-stimulating factor,
both of which are associated with granulopoiesis
in stromal cells, macrophages, and T cells.!® In
inflammatory arthritis, IL-17A induces the pro-
duction of matrix metalloproteinases and the
receptor activator of nuclear factor-«B ligand
and promotes angiogenesis, all of which contrib-
ute to joint and bone destruction.20-22 The func-
tion of ILL-17F is similar to that of IL-17A, but it
has a lower potency.2? Both IL-17A and IL-17F
can be secreted as homodimers as well as an
IL-17A-IL-17F heterodimer.2*

In patients with SpA, IL-17 has been identified
directly in the blood and synovial fluid. IL-17 and
I1-23 levels have been found to be considerably
higher in the serum of patients with SpA such as
AS, reactive arthritis, and undifferentiated SpA
when compared with the serum of healthy sub-
jects.25:26 In patients with AS who had manifesta-
tions of peripheral arthritis, it was observed that
the cytokine profile was different between AS and
rheumatoid arthritis (RA); moreover, the IL-17
cytokine level was high in patients refractory to
both conventional disease-modifying antirheu-
matic drugs and biologics.?” Additionally, the
serum level of IL-17 was found to be directly cor-
related with the measures of disease activity such
as the Bath Ankylosing Spondylitis Disease
Activity Index.2?8 This evidence indicates that the
IL-17 pathway plays an important role in the
pathogenesis of SpA.

Biologics targeting IL-17 in SpA
Secukinumab is a fully recombinant human
immunoglobulin G (IgG)1 kappa monoclonal
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antibody that directly inhibits IL-17A.
Secukinumab was first approved for the treat-
ment of AS by the European Medical Agency
(EMA) in March 2015, and by the Food and
Drug Administration (FDA) in January 2016.2°
The FDA and EMA approved secukinumab for
the treatment of nr-axSpA in June and April
2020, respectively.

Ixekizumab is an IgGG4 monoclonal antibody that
has an affinity to the homodimer IL-17A and the
heterodimer IL-17A/F. Ixekizumab was also
approved by the EMA and FDA in August 2019
for the treatment of AS.3° Recently, the COAST-X
phase III study!! showed ixekizumab to have effi-
cacy in treating patients with nr-axSpA.
Ixekizumab was approved for the treatment of nr-
axSpA by the FDA and the EMA in June 2020.

Brodalumab is a human monoclonal antibody
that binds with high affinity to human IL-17
receptor A and can be a significantly efficacious
therapeutic alternative for psoriasis and psoriatic
arthritis.31:32 Although adverse psychiatric events
were observed in patients with psoriasis, a clinical
study is underway with AS.33:3¢ The trial has pre-
sented meaningful results and shows that broda-
lumab still has potential for the treatment of
axSpA.

Bimekizumab is a humanized monoclonal anti-
body that selectively neutralizes IL-17A and
IL-17F. It is being studied as a treatment for pso-
riasis, psoriatic arthritis, and AS.3538% A 48-week
phase IIb study was recently published on patients
with active AS. A significant dose response com-
pared with that of the placebo was observed, and
a phase III study is being conducted in patients
with AS and nr-axSpA.38

Current evidence-based treatment for

patients with nr-axSpA

Using the ASAS classification criteria, axSpA has
been divided into AS and nr-axSpA. This distinc-
tion depends on whether a definitive structural
change to the sacroiliac joint is seen on a plain
radiograph.? Usually, if a radiographic change is
observed, AS is diagnosed.* However, patients
with early disease cannot be classified according
to the 1984 modified New York criteria for AS.
Therefore, it is essential to differentiate between
AS and nr-axSpA. Due to the classification of the
disease spectrum, obtaining approval to use TNFi
for treating AS could enable additional labeling

for nr-axSpA; TNFi can then be used to treat all
patients who manifest severe clinical features of
AS.1:39 In a 10-year follow-up study of cases of
undifferentiated SpA with radiographs, 35.7%
showed the development of AS, and HLA-B27
and buttock pain were meaningful predictors of
progression.*? In a recent retrospective study,
26% of nr-axSpA patients progressed to AS dur-
ing the 15-year follow-up period.4! Not all
patients with nr-axSpA developed radiographic
sacroiliitis, which suggested that nr-axSpA may
not simply be an initial stage of AS. This evidence
motivates the active treatment of patients with
nr-axSpA.

In the 2016 update of the ASAS-EULAR man-
agement recommendation for axSpA, a single set
of management recommendations was provided
for patients with the whole spectrum of axSpA
disease including AS and nr-axSpA.*? Recently,
the Spondylitis Association of America and the
Spondyloarthritis Research and Treatment
Network released updated recommendations for
the treatment of axSpA, which comprises AS and
nr-axSpA.43 As the research on nr-axSpA did not
show sufficient clinical evidence, clinical drug
studies conducted in patients with AS were refer-
enced. Similar to the treatment for AS, non-ste-
roidal anti-inflammatory drugs (NSAIDs) and
physical therapy are mainstays of treatment for
patients with nr-axSpA. For patients who do not
show an adequate response to NSAIDs, clinical
trials have shown that various TNFi treatments
have been effective in the treatment of nr-
axSpA.3%4447 The known predictors for a good
response to TNFi were male sex, a low Bath
Ankylosing Spondylitis Functional Index, high
C-reactive protein (CRP) levels, short disease
duration, HLLA-B27 positivity, and magnetic res-
onance imaging (MRI) changes.2:48:49

The effect of TNFi treatment on structural dam-
age in patients with nr-axSpA was investigated. In
a small sample study, treatment with adalimumab
in patients with nr-axSpA showed no significant
change in the mSASSS after about 2 years of fol-
low-up.5° In the RAPID-axSpA study of patients
with AS and nr-axSpA, a 4-year radiographic
change was evaluated in patients treated with cer-
tolizumab pegol.’! The mean mSASSS changes
were 0.06 from baseline to week 204; —0.01 from
baseline to week 96; and 0.07 from week 96 to
week 204. Overall, 4.5% of patients with nr-
axSpA fulfilled the modified New York criteria at
week 204. It is impossible to compare with
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controls, but it may be helpful in significantly
reducing the radiographic progression in patients
with nr-axSpA. However, we are aware that not
all patients with nr-axSpA will develop radio-
graphic sacroiliitis.

In the recommendations of biologics for patients
with axSpA, TNFi is recommended over secuki-
numab or ixekizumab as the first biologic to be
used, and secukinumab or ixekizumab is recom-
mended over the use of a second TNFi in patients
with a primary nonresponse to the first TNFi.
Treatment with secukinumab or ixekizumab was
strongly recommended over no treatment with
either in patients with AS, while the use of these
medications was conditionally recommended in
nr-axSpA because clinical trials in nr-axSpA have
not been reported.43

Clinical trials of ixekizumab in patients with
nr-axSpA

Efficacy

Deodhar ez al. reported the efficacy and safety of
ixekizumab in patients with nr-axSpA.ll
COAST-X was a multicenter, randomized, dou-
ble-blind, placebo-controlled, parallel-group,
phase III trial. In particular, the institutions par-
ticipating in the study were distributed among
various regions.

Patients with nr-axSpA were defined as adults
(aged =18years) with active axSpA without defi-
nite radiographic sacroiliitis, objective signs of
inflammation (via MRI or CRP level), and an
inadequate response or intolerance to NSAIDs.
Patients were randomly assigned (1:1:1) to
receive subcutaneous 80mg ixekizumab every
4weeks (Q4W), every 2weeks (Q2W), or a pla-
cebo. The primary endpoints were the ASAS40
response at weeks 16 and 52.

In the evaluation of the primary endpoint, the
ASAS40 response at 16 and 52weeks showed a
statistically significant difference in the ixeki-
zumab Q4W and Q2W treatment groups com-
pared with the placebo group (Figure 1). Overall,
290 (96%) of 303 patients completed the first
16 weeks, and 265 (87%) completed the whole
52weeks. Among them, 34 (35%) of 96 patients
in the ixekizumab Q4W group (p=0-0094 versus
placebo), 41 (40%) of 102 patients in the ixeki-
zumab Q2W group (p=0-0016 wversus placebo)
and 20 (19%) of 105 patients in the placebo

group achieved ASAS40 at week 16. In total, 29
(30%) of 96 patients in the ixekizumab Q4W
group (p=0-0045 versus placebo), 32 (31%) of
102 patients in the ixekizumab Q2W group
(p=0-0037 versus placebo), and 14 (13%) of 105
patients in the placebo group achieved ASAS40
at week 52. These results were similar to the
ASAS40 response in the PREVENT study,
which was a randomized controlled trial evaluat-
ing the efficacy and safety of secukinumab 150 mg
in anti-TNF-naive patients with nr-axSpA
(Figure 1).52 Notably, a higher ASAS40 response
rate was seen in ixekizumab treatment groups at
week 1 [13 (14%) of 96, p=0-0077, for ixeki-
zumab Q4W and 12 (12%) of 102, p=0-0123, for
ixekizumab Q2W wversus one (1%) of 105 for pla-
cebo]. In addition, they showed a greater reduc-
tion in the sacroiliac joint and Spondyloarthritis
Research Consortium of Canada (SPARCC)
scores than those of the placebo group. The least
square mean change (SE) was —0.31 (0.54) in the
placebo group, —3.38 (0.55) in the Q4W group,
and —4.52 (0.53) in the Q2W group at week 16
and —-1.92 (0.87) in the placebo group, —4.40
(0.73) in the Q4W group, and —6.16 (0.71) in the
Q2W group at week 52.

In the post hoc analysis of COAST-X based on
HILA-B27 status and disease duration, there was
a significant ASAS40 response rate at 16 weeks in
the ixekizumab Q4W and Q2W groups compared
with that in the placebo group for patients with
positive HLA-B27 (38% and 44% wversus 22%,
respectively) and in patients with a disease dura-
tion less than 5years (both 42% versus 18%,
respectively).>* However, if more patients were
recruited, patients with a negative HLA-B27 or a
disease duration of 5 years or more may also show
a significant ASAS40 response in the ixekizumab
group. In the evaluation of enthesitis, the ixeki-
zumab treatment group showed improvement in
the SPARCC enthesitis score in patients with nr-
axSpA. In addition, among patients who achieved
complete resolution of enthesitis, the ixekizumab
Q4W and Q2W groups showed improvement of
ASAS40 compared with that in the placebo group
(52.2% and 57.7% versus 31.3%, respectively).>3

In the subgroups stratified by baseline CRP and
sacroiliac joint MRI status (CRP>5mg/L. and
SPARCC score =2; CRP <5mg/L. and SPARCC
score =2; CRP >5mg/L and SPARCC score <2),
ASAS40 and ASDAS<2.1, BASDAI50, and
Short Form-36 physical component scores were
greater in the ixekizumab treatment group than in
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Figure 1. The findings of the Assessment of Spondyloarthrtis International Society-40 in clinical trials for
the treatment of adalimumab,*’ certolizumab,*> and etanercept* at 12weeks and that of golimumab,4¢
secukinumab,® and ixekizumab'" at 16 weeks in patients with nr-axSpA. The certolizumab group had 400 mg
certolizumab administered every 4weeks, and the secukinumab group was a loading dose group.

the placebo group.5%57 In addition, fatigue, spinal
pain, spinal pain at night, and stiffness were
improved at 16 and 52 weeks.58

Safety

The biologics, including TNFi and IL-17 inhibi-
tors, affect host immunity and therefore cannot be
free from all safety issues in patients with axSpA.
The frequency of the treatment-emergent adverse
events (TEAEs) was similar in the three groups
[60 (57%) in the placebo group, 63 (66%) in the
ixekizumab Q4W group, and 79 (77%) in the
ixekizumab Q2W group]. Moreover, the fre-
quency of serious adverse events and discontinua-
tion were also similar among the three groups.
The common TEAEs were nasopharyngitis that
occurred in eight (8%) patients in the placebo
group, 18 (19%) in the ixekizumab Q4W group,
and 16 (16%) in the ixekizumab Q2W group.
Injection-site reaction occurred in four (4%)
patients in the placebo group, 11 (11%) in the
ixekizumab Q4W group, and 17 (17%) in the
ixekizumab Q2W group. The incidence of head-
ache, upper respiratory tract infection, and hyper-
tension was similar among the three groups. When

considering that IL-17 is associated with increased
granulopoiesis,!® ixekizumab may induce neutrope-
nia. However, only one (1%) patient had grade 4
neutropenia in the placebo group. In the
COAST-W study, one patient had grade 4 neu-
tropenia in the ixekizumab Q4W group. In the
COAST-V study, there was no grade 3 or 4 neu-
tropenia in the ixekizumab group. The occurrence
of infection was not significantly different either
among the three groups. Herpes zoster occurred
in one patient (1%) in the placebo and two patients
(2%) in the ixekizumab Q4W, but none in the
ixekizumab Q2W groups. Importantly, reactiva-
tion of tuberculosis did not occur in any patient in
the three groups. Tuberculosis reactivation did
not occur in the patients in the COAST-V and
COAST-W studies either. In a systematic review
of tuberculosis reactivation in treatment with
IL-17 inhibitors for psoriasis, there were no cases
of tuberculosis reactivation.>®

Anterior uveitis and inflammatory bowel

disease

Although IL-17 has an important role in the patho-
genesis of uveitis, clinical trials of secukinumab
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treatment for non-infectious uveitis have been
withdrawn because they did not meet the primary
end points.%0 In previous clinical trials of patients
with AS, it was questionable whether secuki-
numab was effective for treating uveitis.?:62 In a
2019 treatment recommendation, secukinumab
and ixekizumab are not recommended in patients
with IBD or recurrent uveitis, because TNFi
monoclonal antibodies are better options.43
Recently, in a large population of patients with AS
treated with secukinumab from three phase III
MEASURE trials that were conducted over
4years, secukinumab did not increase the risk of
uveitis (the exposure-adjusted incidence rate of
uveitis was 1.4 per 100 patient-years).%3 Regarding
treatment with ixekizumab, one patient with a his-
tory of anterior uveitis in the COAST-V study and
five patients (three in the Q2W and two in the
Q4W group) in the COAST-W study had anterior
uveitis. Since the COAST-W study was con-
ducted on patients who did not respond to TNFi,
the incidence of uveitis would have been higher
than that seen in the COAST-V or COAST-X
study. As aresult, in the COAST-V and COAST-X
studies, uveitis did not develop significantly com-
pared with that in the placebo group. Long-term
real-world studies are needed to assess the rela-
tionship between treatment with IL-17 inhibitors
and flare-ups of uveitis.

In IBD, the control of the IL-23-I1.-17 axis may
have a paradoxical effect in the intestine.
Anti-IL-23 antibody reduces T helper 17 autoim-
munity, thereby improving colitis, whereas IL.-17
inhibitors impair intestinal wall integrity and
exacerbate the disease.®* In clinical trials of IBD,
secukinumab had no effect on moderate-to-severe
Crohn’s disease.% In addition, secukinumab does
not appear to be related to IBD exacerbation in a
pooled secukinumab safety analysis with psoria-
sis, psoriatic arthritis, and AS treated with secuki-
numab (21 clinical trials).%¢ Therefore, caution
should be exercised when prescribing secuki-
numab to patients with IBD or a personal history
suggesting IBD. In the COAST-V study for ixeki-
zumab, one patient had Crohn’s disease in the
ixekizumab Q2W group. In the COAST-W study,
one patient in the placebo group and three in the
ixekizumab Q4W group had IBD events. In the
COAST-X study, two patients had IBD events; a
flare of ulcerative colitis in a patient from the pla-
cebo group who had pre-existing ulcerative colitis
and a case of Crohn’s disease in a patient with
pre-existing diarrhea in the ixekizumab Q4W

group. There are still insufficient data to conclude
a relationship between IL-17 inhibitors and IBD
exacerbation.

Depression

Depression-related events occurred in four
patients (4%) in the ixekizumab Q2W group only.
Among them, a serious event of major depression
occurred in a patient with pre-existing anxiety.
The other three cases were non-serious: one
patient had worsening pre-existing depression,
one had recurrent depression on the day of the
injection, and one had an adverse event of altered
mood that resolved after 3 days without treatment.
All four remained on the ixekizumab treatment
until the study was completed. In the COAST-V
study, none of the patients had complications
such as depression.® In the COAST-W study, five
patients had a depressive episode in the placebo
group (5.8%), one in the Q2W (1%) group, and
none in the Q4W group.®” With respect to the
long-term safety of secukinumab, no cases of sui-
cide-related adverse events were reported in the
AS studies on secukinumab treatment, but there
were several cases in psoriasis and psoriatic arthri-
tis.®® Long-term studies are needed, but ixeki-
zumab is unlikely to be associated with depression
in patients with r-axSpA or AS.

Ixekizumab can be an alternative to TNFi
Patients with nr-axSpA have a substantial burden
of illness, with self-reported disease activity and
functional impairments comparable with those in
patients with AS, although they have lack of radi-
ographic changes.” In recent treatment trials, bio-
logics have been effective in reducing the disease
activity of nr-axSpA as well as improving the
quality of life. 44454750 Ag with TNF inhibitors,
patients with nr-axSpA had a good response to
ixekizumab. In addition, there was a significant
reduction in the change in MRI findings of the
sacroiliac joint. Although there are not enough
data associated with IL-17 treatment in patients
with nr-axSpA, referring to the data associated
with ixekizumab in the COAST-W study and
secukinumab in the MEASURE 2 study on
patients with AS may be an appropriate alterna-
tive in patients who do not respond to TNFi.

One of the things we noticed in the studies on
ixekizumab is the safety against tuberculosis reac-
tivation. Management of latent tuberculosis
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infection must precede TNFi treatment to pre-
vent tuberculosis reactivation. However, there are
still patients with reactivation at the early stage of
TNFi treatment; the situation is very serious in a
few patients. IL-17 inhibitors may be preferred
over TNFi in patients with a high risk of tubercu-
losis reactivation or in a region with a high preva-
lence of tuberculosis.®®72 In addition, it is
necessary to study further whether an IL-17
inhibitor may be an alternative treatment for
patients who presented with tuberculosis reacti-
vation during TNFi therapy.”3:74

The evidence that IL-17 inhibitors are effective
for extra-articular manifestation such as psoriasis
may also be a reason for treatment with ixeki-
zumab.”%7¢ However, more research is needed in
extra-articular manifestation, such as uveitis,
IBD, enthesitis, and peripheral arthritis.

Finding the best biologics for patients with
nr-axSpA

Various biologics and targeted synthetic disease-
modifying antirheumatic drugs are used in RA
treatment. In patients with RA, when primary
drugs are ineffective, patients can be switched to
drugs with a different mechanism of action.”7-7°
Moreover, several studies have attempted to iden-
tify biomarkers in patients with RA that could pre-
dict treatment outcomes and therefore could guide
physicians in their decision to prescribe the most
suitable biologics.® In addition to TNFi, biologics
that have been used for a long time in AS and vari-
ous II-17 inhibitors have been released as new
therapeutic drugs. As in RA, axSpA requires
research into new and diverse treatment strategies.
An attempt to find a biomarker that can predict the
therapeutic response of biologics in axSpA can also
improve symptoms and prognosis and can reduce
medical costs.8! Although the response rates of
TNFi and IL-17 inhibitors are similar in the clini-
cal trials of patients with nr-axSpA, there will be
some patients who respond better to IL-17 inhibi-
tors than to TNFi. Therefore, in nr-axSpA, it is
necessary to divide the group of patients respond-
ing to TNFi or IL-17 inhibitors, to distinguish
potential responders, and to derive an optimal
strategy of switching to TNFi or an II.-17 inhibi-
tor.82 Research on the selection of optimal biologics
for individual patients should be actively conducted
in AS and nr-axSpA, as various studies are
attempted to select the most effective drug for each
individual among various classes of drugs in RA.

Conclusion

IL-17 is a cytokine that is closely related to the
pathogenesis of axSpA including nr-axSpA.
Ixekizumab is an effective drug for early improve-
ment of symptoms and inflammation and for pre-
venting disability by inhibiting the IL.-17 cytokine
in patients with nr-axSpA and is as effective as
TNFi. Ixekizumab may have an advantage over
TNFi for tuberculosis reactivation, but more data
are needed to address the concerns regarding
uveitis and IBD. Therefore, ixekizumab is suita-
ble as an effective treatment in patients with
axSpA and nr-axSpA.
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