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We aimed to develop evidence-based recommendations for treating axial spondylarthritis (axSpA) in Korea. The development
commiittee was constructed, key clinical questions were determined, and the evidence was searched through online databases
including MEDLINE, Embase, Cochrane, KoreaMed, and KMbase. Systematic literature reviews were conducted, quality of
evidence was determined, and draft recommendations were formulated according to the Grading of Recommendations Assess-
ment, Development, and Evaluations methodology. Recommendations that reached 80% consensus among a voting panel were
finalized. Three principles and 21 recommendations were determined. Recommendations 1 and 2 pertain to treatment strategies,
regular disease status assessment, and rheumatologist-steered multidisciplinary management. Recommendations 3 and 4 strongly
recommend patient education, exercise, and smoking cessation. Recommendations 5~12 address pharmacological treatment of
active disease using nonsteroidal anti-inflammatory drugs, glucocorticoids, sulfasalazine, biologics, and Janus kinase inhibitors.
Recommendations 13~16 address treatment in stable disease. We suggest against spa and acupuncture as therapies (Recommen-
dation 17). Recommendations 18 and 19 pertain to total hip arthroplasty and spinal surgery. Monitoring of comorbidities and
drug toxicities are recommended (Recommendations 20 and 21). Recommendations for axSpA treatment in a Korean context
were developed based on comprehensive clinical questions and evidence. These are intended to guide best practice in the treat-
ment of axSpA.
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INTRODUCTION

Axial spondyloarthritis (axSpA) is a chronic inflammatory
rheumatic disease with axial, peripheral, and non-articular
manifestations. It predominantly presents with axial manifesta-
tions, such as spondylitis and sacroiliitis; peripheral manifesta-
tions, including oligoarthritis, dactylitis, and enthesitis; and
non-articular manifestations, including psoriasis, uveitis, and
inflammatory bowel disease (IBD). AxSpA is classified as non-
radiographic axSpA (nr-axSpA), an early stage of the disease, or
ankylosing spondylitis (AS), diagnosed based on radiographic
sacroiliitis that fulfills the modified New York criteria for AS [1].
Timely and appropriate treatment is necessary for axSpA, as it
is a progressive disease that leads to irreversible structural dam-
age, loss of spinal mobility, functional disability, and ultimately
reduced quality of life (QoL).

Evidence-based treatment guidelines are essential for qual-
ity care and healthcare policymaking. Academic rheumatology
societies, including the European Alliance of Association for
Rheumatology (EULAR) and American College of Rheumatol-
ogy (ACR), periodically publish and update official treatment
recommendations and clinical practice guidelines [2-8]. There
are variations in population characteristics, cultures, and medi-
cal systems across countries. Therefore, societal context is an
important consideration when developing and adapting treat-
ment recommendations.

Real-world practice is not consistent with evidence accumu-
lated for the management of patients with axSpA. The use of
biologics, such as tumor necrosis factor (TNF) inhibitors and in-
terleukin (IL)-17 inhibitors, in pharmacological therapies has fa-
cilitated remarkable advances in axSpA treatment. Novel drugs
such as Janus kinase (JAK) inhibitors have been introduced as
therapeutic options against active axSpA. Non-Pharmacological
management with exercise and surgery are also important in
providing optimal care for patients with axSpA. Thus, compre-
hensive and evidence-based treatment recommendations cover-
ing both pharmacological and non-pharmacological therapies

are essential to provide the best care for patients with axSpA.

RECOMMENDATION DEVELOPMENT

We referred to the standardized operating procedures of
the EULAR and the National Evidence-based Healthcare Col-

laborating Agency to develop treatment recommendations for
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axSpA [9,10]. First, the convener organized the development
committee (DC), which was responsible for developing the
treatment recommendations, including the determination of key
clinical questions (KCQs), selection of literature, review of evi-
dence, and recommendation formulations. The DC comprised
18 rheumatologists from the Korean Society of Spondyloarthri-
tis Research (KSSR) at the Korean College of Rheumatology
(KCR), one methodologist, one nurse, and two patients from
patient organizations. Seven rheumatologists and one meth-
odologist comprised the core working group that coordinated
and supported the development process, including systematic
literature review and evidence synthesis. The DC established the
operating terms and conditions, and conflict of interest manage-
ment standards.

The DC made the following decisions: (1) the topic of recom-
mendations was treatment for adult patients with axSpA, not
including juvenile spondyloarthritis and psoriatic arthritis; (2)
these recommendations cover overarching principles, treatment
strategies, non-pharmacological and non-surgical treatments,
pharmacological treatments, surgery, and monitoring; (3) target
users of the recommendations are rheumatologists (primary)
and physicians treating rheumatic and musculoskeletal disor-
ders (secondary); and (4) healthcare settings covered by the
recommendations ranged from primary clinics to tertiary hos-
pitals.

After reviewing clinical questions regarding existing treatment
guidelines for axSpA [2,5,7,8,11], the DC identified 88 KCQs
after discussion and online surveys. The KCQs were described
according to the population, intervention, comparator, and out-
come (PICO) systems. Critical outcomes included musculoskel-
etal symptoms (pain, stiffness, and fatigue), QoL, mental health,
disability, physical function, workability, safety, complications,
comorbidities, and survival rate. Important outcomes included
disease activity, treatment response, inflammatory markers such
as erythrocyte sedimentation rate (ESR) and C-reactive protein
(CRP) level, structural damage on imaging, inflammation on
magnetic resonance imaging (MRI), and spine mobility.

DC members identified Korean and English search terms
for each KCQ. A literature search for Korean or English articles
published between 1990 and 2021 was performed using the
following databases: MEDLINE, Embase, Cochrane, Kore-
aMed, and KMbase (Korean Medical Database). Evidence from
randomized controlled trials (RCTs) and/or high-quality com-

parative studies involving patients with axSpA aged 18 years or
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older was considered. Observational studies were included as
evidence in the absence of RCTs or high-quality comparative
studies. If required, manual searches were performed to obtain
additional evidence. Finally, 160 reports were selected for sup-
porting evidence. The risk of bias was assessed using the Co-
chrane risk of bias tool for randomized trials (RoB 2) [12]. The
working group conducted systematic reviews and meta-analyses
using RevMan software version 5.4 (Cochrane Collaboration,
Oxford, UK). The grade of evidence (GoE) was rated using the
Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) method (Table 1) [13].

The DC decided not to address 39 KCQs for which no qual-
ity evidence was found. Evidence for the remaining KCQs was
summarized using the GRADE table and/or a summary of sup-
porting studies [14]. Evidence and preliminary recommenda-
tions were presented to the DC members who discussed these
at an off-line meeting and through online group chats. Some
relevant items were combined into one recommendation. The
strength of a recommendation (SoR) was described as “strong”
or “weak” (Table 1) [15]. The verb “recommend” or “should”
was used for strong recommendations; “suggest” or “can” was
for weak recommendations. The formulated recommendations
were prepared for voting on the consensus panel through fur-
ther electronic surveys of the DC members.

The consensus-voting panel comprised the directors of the
KCR, steering committee members of the KSSR, and members
of the DC. The formulated recommendations, summaries of

the evidence, and voting guidelines were presented to the panel.

Voting was based on a level of agreement (LoA) scale from 1 to
5 (1, strongly disagree; 2, disagree; 3, neither agree nor disagree;
4, agree; and 5, strongly agree). Consensus was achieved if more
than 80% of the panel voted 4 or 5 for a recommendation. Con-
sensus was reached by the first vote on all recommendations,
except for recommendation 12, for which it was reached by the
second vote. Treatment recommendations for axSpA, compris-
ing three overarching principles and twenty-one recommenda-
tions, were finalized (Table 2, Supplementary Table 1). A sche-
matic of the final treatment recommendations was presented at
the next DC meeting (Figure 1). The steering committee of the

KSSR endorsed these recommendations on June 14, 2022.

RECOMMENDATIONS FOR THE TREATMENT OF
PATIENTS WITH AXIAL SPONDYLOARTHRITIS

Overarching principles

1) AXSpA is a potentially disabling inflammatory
disease of the spine, often associated with articular,
periarticular, or non-articular features (SoR, strong;
LoA, 100%)

Overarching principle (OAP) 1 pertains to the definition of
axSpA and reflects a comprehensive view of the disease. AxSpA is
an inflammatory disease that can cause disability in patients’ daily
lives. It involves not only the spine, but also peripheral joints and
periarticular tissues. Many patients experience extra-musculo-

skeletal symptoms such as uveitis, IBD, and psoriasis [16-18].

Table 1. Definitions of grade of evidence and strength of recommendation

Grade of evidence*

High We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate

We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of

the effect, but there is a possibility that it is substantially different.

Low Our confidence in the effect estimate is limited: The true effect may be substantially different from the

estimate of the effect.

Very low
from the estimate of the effect.

Strength of recommendation’

We have very little confidence in the effect estimate: The true effect is likely to be substantially different

Strong If the panel is highly confident of the balance between desirable and undesirable consequences, they
make a strong recommendation for (desirable outweighs undesirable) or against (undesirable outweighs
desirable) an intervention.

Weak If the panel is less confident of the balance between desirable and undesirable consequences, they offer

a weak recommendation.

*Data from GRADE guidelines: 3. Rating the quality of evidence [13]. 'Data from GRADE guidelines: 14. Going from evidence to
recommendations: the significance and presentation of recommendations [15].
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Table 2. Korean treatment recommendations for patients with axial spondyloarthritis (axSpA)*

GoE SoR LoA (1~5)
Overarching principles
1. axSpA is a potentially disabling inflammatory disease of the spine, often associated with Strong  100% (=4)
articular, periarticular, or non-articular features.
2. The primary goal of management in axSpA is to maximize patients’ health-related QoL through Strong  100% (=4)

control of symptoms and inflammation, prevention of structural damage, minimization of non-
articular manifestations, and maintenance of function.
3. Treatment of axSpA should be based on shared decisions between the patient and physician, Strong  100% (=4)
which usually requires multidisciplinary management coordinated by the rheumatologist.
Recommendations
Treatment strategies
1. We recommend that the treatment of axSpA should be tailored for each patient using regular  Very low Strong  100% (=4)
assessments of their clinical state and disease activity.
2. We recommend collaboration with a relevant specialist for the diagnosis and treatment of Very low Strong  100% (=4)
extraarticular symptoms.
Non-pharmacological and non-surgical management

3. We recommend that education about axSpA should be provided to all patients. Moderate  Strong  100% (>4)
4. We recommend smoking cessation and regular exercise. Low Strong  96.8% (=4)
Pharmacological treatment in active disease
5. In patients with active axSpA, we recommend that treatment with a full-dose NSAID should be High Strong  96.8% (=4)
initiated.
6. In patients with active axSpA resistant to NSAIDs therapy, we suggest that systemic Very low Weak  90.3% (=4)

glucocorticoids not be used, but local glucocorticoid injections be considered for active
peripheral arthritis or isolated sacroiliitis.
7. In axSpA patients with active peripheral arthritis resistant to NSAIDs therapy, Moderate = Weak 96.8% (=4)
we suggest that an additional SSZ be considered when biologic therapy is restricted by
regulatory guidelines or not preferred by the patient.

8. In patients with active axSpA resistant to NSAID therapy, we recommend treating with TNF High Strong  100% (=4)
inhibitors.
9. In patients with active axSpA resistant to NSAID therapy who have uveitis or IBD, Low Weak 100% (=4)
we suggest treatment with monoclonal TNF inhibitors as initial biological agents.
10. In patients with active axSpA resistant to NSAID therapy who have significant psoriasis, High Weak 96.8% (=4)
we suggest consideration of IL.-17 inhibitors as an alternative biologic therapy.
11. In patients with active axSpA resistant to a TNF inhibitor, we recommend switching to a Low Strong  100% (=4)

different TNF inhibitor or to an IL-17 inhibitor.
12. In patients with active axSpA despite biologic therapy, JAK inhibitor use can be considered.  Very low Weak  80.6% (=4)
Pharmacological treatment in stable disease

13. In patients with stable axSpA, we suggest treatment with on-demand NSAIDs rather than Low Weak  83.9% (=4)
continuous NSAIDs.

14. In patients with stable axSpA, we suggest that biologic originators be replaced with Moderate = Weak 83.9% (=4)
biosimilars.

15. In patients with axSpA in long-term remission, we suggest consideration of tapering of Moderate  Weak  96.8% (>4)
biologic therapy.

16. We suggest the addition of analgesics to control residual pain. Low Weak 87.1% (=4)

Complementary medicine
17. We suggest that spa and acupuncture not be provided to patients with axSpA as therapies. Low Weak  80.6% (=4)

Surgical treatment
18. We recommend that total hip arthroplasty should be considered for patients with refractory  Very low Strong  96.8% (=4)
pain or disability caused by radiographic hip destruction.

19. We suggest consideration of spinal surgery for acute spinal fracture in patients with axSpA.  Very low Weak  83.9% (>4)
Monitoring of comorbidities and drug toxicities
20. We suggest monitoring and treating comorbidities such as cardiovascular disease and Very low Weak 100% (=4)
osteoporosis in patients with axSpA.
21. We recommend that drug toxicities should be monitored in patients with axSpA on Very low Strong  90.3% (=4)

pharmacological therapy.

GoE: grade of evidence, IBD: inflammatory bowel disease, IL-17: interleukin-17, JAK: Janus kinase, LoA: level of agreement, NSAID: non-
steroidal anti-inflammatory drug, QoL: quality of life, SoR: strength of recommendations, SSZ: sulfasalazine, TNF: tumor necrosis factor.
*Refer to Supplementary Table 1 for the Korean version.
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2) The primary goal of management in axSpA is to
maximize patients’ health-related QoL through
control of symptoms and inflammation, prevention
of structural damage, minimization of non-articular
manifestations, and maintenance of function (SoR,
strong; LoA, 100%)

The goal of caring for axSpA patients is to help them achieve
the best health-related QoL (HrQoL). The main factors that de-
termine the HrQoL in patients with axSpA include inflamma-
tory activity, structural damage, and physical function [19,20].
As axSpA is fundamentally an inflammatory disease, controlling
disease activity is important to relieve symptoms, prevent struc-
tural damage, and maintain and improve function and QoL [21-
23]. Extra-musculoskeletal involvement is associated with de-
creased QoL and may be with increased cardiovascular risk and

mortality [24-26]. Thus, controlling these symptoms in patients

---» Inadequate response

Long-term remission | Taper
ld Biologic

Figure 1. Treatment algorithm based
on Korean treatment recommendations
for patients with axial spondyloarthritis.
GC: glucocorticoid, IBD: inflammatory
bowel disease, IL-17: interleukin-17, JAK:
Janus kinase, NSAID: non-steroidal anti-
inflammatory drug, SSZ: sulfasalazine,
TNF: tumor necrosis factor.

with axSpA is another concern. Similar to the treatment of other
rheumatic and musculoskeletal disease, both pharmacological
and non-pharmacological treatment such as education, physical
therapy, and surgery should be used for optimal management of
axSpA.

3) Treatment of axSpA should be based on shared
decisions between the patient and physician, which
usually requires multidisciplinary management
coordinated by the rheumatologist (SoR, strong; LoA,
100%)

Quality care for individual patient is based on shared deci-
sion-making (SDM) between the patient and health profes-
sionals. In SDM, patient and caregivers work together to build
a treatment plan that incorporates evidence-based information,

clinical experts’ experiences, and patients’ preferences, values,
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and goals [27]. This includes determining the treatment objec-
tive, selecting the treatment method, and considering how to ta-
per therapies if the treatment objective is achieved. SDM success
requires provision of sufficient information to patients and ap-
propriate trust and communication between patients and health
professionals. Patient and physician commitment to SDM maxi-
mizes treatment concordance and success. SDM is strongly sup-
ported as a general principle and is foundational in treatment
recommendations by international organizations such as the
Assessment of SpondyloArthritis International Society (ASAS),
EULAR, and ACR [28,29].

Care for patients with axSpA who show various clinical symp-
toms, including extra-musculoskeletal symptoms, and need
both pharmacological and non-pharmacological treatment
requires a multidisciplinary approach involving ophthalmolo-
gists, dermatologists, gastroenterologists, orthopedic surgeons,
physiatrist, and other health professionals, along with rheuma-
tologists. Multidisciplinary care is most effectively coordinated
by rheumatologist who have a broad understanding of the spec-

trum of axSpA diagnoses, disease course, and treatments.
Recommendations

1) Treatment strategies

Recommendation 1. We recommend that the treatment
of axSpA should be tailored for each patient using regular
assessments of their clinical state and disease activity (GoE,
very low; SoR, strong; LoA, 100%)

This recommendation was derived from the KCQs related to
the treat-to-target (T2T) strategy and disease monitoring. There
is considerable indirect evidence for effective disease monitoring
in the management of axSpA [21,30-48]. Although treatment
strategies for remission or low disease activity have attracted
widespread attention to achieve the goal of care for patients with
axSpA referred to in OAP2, the T2T strategy for ax SpA remains
controversial. One RCT reported no significant difference be-
tween the T2T strategy and the traditional method in terms of
the primary endpoint [49]. As it is difficult to judge the definite
benefits of the T2T strategy, it was not directly included in this
recommendation. However, the DC believes that individualized
treatment adjustment using periodic evaluation of the patients
clinical state centered on disease activity is essential; therefore,

they strongly recommend it. Disease activity should be assessed
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using validated indicators such as the Ankylosing Spondylitis
Disease Activity Score (ASDAS) and the Bath Ankylosing Spon-
dylitis Disease Activity Index (BASDAI) [31-33].

Recommendation 2. We recommend collaboration with a
relevant specialist for the diagnosis and treatment of extra-
articular symptoms (GoE, very low; SoR, strong; LoA, 100%)

This recommendation is related with OAP3. Despite the
limited direct evidence, recommendation 2 was strongly agreed
upon by all the experts. IBD, uveitis, and psoriasis are common
extra-musculoskeletal symptoms in patients with axSpA. The
relevant specialists should participate in the diagnosis and man-

agement of these symptoms.

2) Non-pharmacological and non-surgical management

Recommendation 3. We recommend that education about
axSpA should be provided to all patients (GoE, moderate;
SoR, strong; LoA, 100%)

Education is crucial for patients with axSpA, who must cope
with the disease and may not know it well. Most patients with
axSpA wish to receive education on the disease, treatment, re-
quired exercises, and self-management. Patients who received
education about axSpA showed better results of the BASDAI,
Bath Ankylosing Spondylitis Functional Index (BASFI), and
Ankylosing Spondylitis QoL (ASQoL) compared to those who
did not [50]. Patient education may also improve SDM and pa-

tient participation in treatment, as mentioned in OAP3.

Recommendation 4. We recommend smoking cessation
and regular exercise (GoE, low; SoR, strong; LoA, 96.8%)

Smoking may be detrimental in terms of disease activity, bony
progression, and QoL in patients with axSpA [37]. Consider-
ing this and the effects of smoking on general health, smoking
cessation is strongly recommended. Exercise significantly im-
proved fatigue and the BASFI and EuroQoL scores in patients
with axSpA [50-54]. Supervised or institutional exercise better
improved the BASDAI, BASFI and Bath Ankylosing Spondylitis
Metrology Index (BASMI) scores, but did not differ from unsu-
pervised or home-based exercise in terms of pain, chest expan-
sion, and Bath AS patient global score [55-59]. Aquatic exercise
was more beneficial for short-term pain and the modified
Schober test results than was land-based exercise; however, the

difference was modest [60]. Unfortunately, standardized axSpA-
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appropriate programs for supervised, institutional, or aquatic
exercise are not easily accessible for patients. Passive physical
therapy has been shown to have short-term effects; however, no
studies have reported on its long-term effects [61,62]. Further,
while manual therapy is popular, it remains unverified in terms
of harmful effect in patients with axSpA [63]. Thus, we strongly
recommend regular exercise without specifying the type and
location of exercise, in consideration of accessibility and avail-

ability.
3) Pharmacological treatment in active disease

Recommendation 5. In patients with active axSpA, we rec-
ommend that treatment with a full-dose nonsteroidal anti-
inflammatory drug (NSAID) should be initiated (GoE, high;
SoR, strong; LoA, 96.8%)

Active axSpA refers to the presence of axial and/or periph-
eral symptoms attributed to inflammation, usually defined as
a BASDALI score or ASDAS of >4.0 or >2.1, respectively [2,64].
NSAIDs have demonstrated significant beneficial effects on ac-
tive axSpA in terms of outcome parameters such as pain and
BASFI [65-67]. There are not certain NSAIDs being more ad-
vantageous in their efficacy than others [65-73]. However, a full
dose of NSAIDs is more effective than a minimal dose in terms
of the patient global assessment, ASAS20, and BASDAI scores
[65,68-71]. Although worsening of occult bowel inflammation
is a concern when using NSAIDs in patients with axSpA, there
is no definite relationship between NSAID use and IBD exac-
erbation [74,75]. We strongly recommend a full-dose NSAID
as the first-line therapy in patients with active axSpA. However,
safety issues associated with long-term NSAID use remain a
concern. In addition, NSAID use is restricted in patients with
renal insufficiency, cardiovascular disease, peptic ulcer disease,
aspirin-exacerbated respiratory disease, or advanced chronic
liver disease. Therefore, as directed in Recommendation 1, in
axSpA, NSAID use should be tailored for each patient according

to the associated benefits and risks.

Recommendation 6. In patients with active axSpA resistant
to NSAIDs therapy, we suggest that systemic glucocorticoids
not be used, but local glucocorticoid injections be considered
for active peripheral arthritis or isolated sacroiliitis (GoE,
very low; SoR, weak; LoA, 90.3%)

Only one RCT reported that the short-term use of sys-

temic glucocorticoid was effective in active axSpA refractory
to NSAIDs therapy [76]. The efficacy of long-term systemic
glucocorticoid treatment in patients with active axSpA has
not been clarified, although it is associated with a high risk of
adverse effects. Biological agents are good treatment options
for patients with active axSpA despite NSAID use. Therefore,
we suggest that systemic glucocorticoids not be used in these
patients. Intraarticular glucocorticoid injections for peripheral
arthritis are popular in rheumatology [77]. Although evidence
of their efficacy in axSpA is scarce, experts have suggested that
these injections might help control active peripheral arthritis in
patients with axSpA. A small RCT reported that local glucocor-
ticoid injections are effective in controlling isolated sacroiliitis in
axSpA [78]. Appropriate evidence on the efficacy of local gluco-
corticoid injections for enthesitis in patients with axSpA, which
could have a risk of causing tendon rupture, was unavailable.
Therefore, we suggest consideration of local glucocorticoid in-
jections only for active peripheral arthritis or isolated sacroiliitis

resistant to NSAIDs in patients with axSpA.

Recommendation 7. In axSpA patients with active periph-
eral arthritis resistant to NSAIDs therapy, we suggest that an
additional sulfasalazine (SSZ) be considered when biologic
therapy is restricted by regulatory guidelines or not preferred
by the patient (GoE, moderate; SoR, weak; LoA, 96.8%)

There is little evidence that conventional disease-modifying
antirheumatic drugs such as methotrexate and leflunomide are
effective in patients with axSpA who do not respond to initial
NSAID therapy [79-81]. Although biologic therapy may be a
more effective treatment option in these patients, SSZ demon-
strated efficacy and is commonly used for peripheral arthritis in
patients with axSpA [82-84]. A few studies that compared SSZ
with biological agents showed that SSZ was effective in reliev-
ing peripheral symptoms in patients with active axSpA despite
NSAID use [85,86]. Therefore, the DC conditionally recom-
mends SSZ for active peripheral arthritis resistant to NSAID
therapy, in cases where biologic therapy is not affordable or

preferable, for patients with axSpA.

Recommendation 8. In patients with active axSpA resistant
to NSAID therapy, we recommend treating with TNF inhibi-
tors (GoE, high; SoR, strong; LoA, 100%)

In Korea, biological agents, including TNF inhibitors such as

etarnercept, infliximab, adalimumab, and golimumab, and IL-
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17 inhibitors such as secukinumab and ixekizumab, have been
approved and used to treat patients with axSpA. Compared with
placebos, TNF inhibitors have pronounced effects on various
parameters, including ASAS response criteria, disease activ-
ity, BASFI, BASMI, 36-item Short Form Survey (SF-36) scores,
and peripheral symptoms, in patients with active axSpA despite
NSAID treatment [87-105]. TNF inhibitors were more effec-
tive than SSZ for most parameters in these patients [85,87,89].
Therefore, we recommend the use of TNF inhibitor as initial
biologic therapy for active axSpA despite NASID use. There is
no evidence regarding certain TNF inhibitors being more effec-
tive than others [106].

Although IL-17 inhibitors are also recommended as initial
biologic therapy in the recently published EULAR recommen-
dations [107], we did not include IL-17 inhibitors as first-line
biological therapy. While there is no evidence that TNF inhibi-
tors are more effective than IL-17 inhibitors, TNF inhibitors are
preferred as they have been studied more extensively and have
been used in clinical practice for a longer time than have IL-17
inhibitors. Moreover, while switching to IL-17 inhibitors in case
of insufficient response to TNF inhibitors has been reported,
switching from IL-17 inhibitors to TNF inhibitors has not [108-
110]. In other words, evidence regarding the pharmacological
therapeutic pathway in cases of IL-17 inhibitor failure in patients
with active axSpA is unavailable.

The DC did not address the criteria of initiation of biologic
therapy in case of insufficient response to initial NSAID treat-
ment. The reimbursement regulation of the Korean National
Health Insurance regarding biological agents for AS patients
defines that as BASDAI score of >4.0 despite of treatment with
two or more NSAIDs for more than 3 months. This differs from
the global standard, in which early initiation of biological agents
is recommended, based on expert judgement, in patients with
active axSpA (BASDAI >4.0 or ASDAS >2.1) despite the use of
two or more NSAIDs consecutively for 1 month [2,3,5,8].

Safety in the use of biological agents has not been addressed
in this recommendation and should be referred to in other rec-

ommendations [111].

Recommendation 9. In patients with active axSpA resistant
to NSAID therapy who have uveitis or IBD, we suggest treat-
ment with monoclonal TNF inhibitors as initial biological
agents (GoE, low; SoR, weak; LoA 100%)

There are no direct RCTs related to the KCQs corresponding
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to this recommendation. Three observational studies and three
meta-analyses showed that compared to fusion proteins (etaner-
cept), monoclonal TNF inhibitors (infliximab and adalimumab)
generally showed better outcomes in terms of the incidence or
flare rates of uveitis or IBD [112-117]. Further, IL-17 inhibitors
may exacerbate IBD in patients with axSpA [118].

Recommendation 10. In patients with active axSpA resis-
tant to NSAID therapy who have significant psoriasis, we
suggest consideration of IL-17 inhibitors as an alternative
biologic therapy (GoE, high; SoR, weak; LoA, 96.8%)

IL-17 inhibitors were more effective than a placebo in patients
who responded insufficiently to NSAID therapy [108,119-125].
In particular, IL-17 inhibitors were more effective than TNF
inhibitors in treating psoriasis [126]. Therefore, IL-17 inhibitors
can be considered the first-line biological agents for patients
with axSpA with significant psoriasis, which corresponds to se-

vere or extensive psoriasis and significantly affects QoL [127].

Recommendation 11. In patients with active axSpA resis-
tant to a TNF inhibitor, we recommend switching to a differ-
ent TNF inhibitor or to an IL-17 inhibitor (GoE, low; SoR,
strong; LoA, 100%)

Switching to another TNF inhibitor is effective in a significant
number of patients with axSpA, in cases of intolerance to or
persistence of active disease with the first TNF inhibitor [128-
133]. However, this appears less effective in patients with an
initial lack of response than in those with relapse after first TNF
inhibitor use [128]. IL-17 inhibitors have also demonstrated
efficacy in patients with AS being refractory to or intolerant to
the TNF inhibitors [108-110]. Therefore, in patients with axSpA
with active disease resistant to a TNF inhibitor, we strongly rec-
ommend switching to a different TNF inhibitor or to an IL-17
inhibitor, irrespective of the presumed reason behind failure of
the first TNF inhibitor.

Recommendation 12. In patients with active axSpA despite
biologic therapy, JAK inhibitor use can be considered (GoE,
very low; SoR, weak; LoA 80.6%)

Recently, JAK inhibitors, such as tofacitinib and upadacitinib,
have shown significant effects on several outcomes, including
the ASAS20, ASAS40, BASFI, BASMI, and ASDAS scores in pa-
tients with active axSpA with an insufficient response to NSAID

therapy [134-136]. However, data regarding JAK inhibitor use in
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clinical practice remains scarce. Although there are no RCTs on
the effectiveness of JAK inhibitors in patients with axSpA who
have an insufficient response to biologic therapy, we condition-

ally suggest JAK inhibitor use in such patients.

4) Pharmacological treatment in stable disease

Recommendation 13. In patients with stable axSpA, we
suggest treatment with on-demand NSAIDs rather than con-
tinuous NSAIDs (GoE, low; SoR, weak; LoA, 83.9%)

In axSpA, stable disease corresponds to an inactive disease
state that persists for more than six months [2,3]. Long-term
studies showed that continuous NSAID treatment was not bet-
ter than on-demand NSAID treatment for inhibiting structural
damage [137,138], and there was no statistical difference in
the mean BASDAI and BASFI scores between patients with
continuous and on-demand NSAID use over 24 months [138].
Long-term use of NSAIDs is associated with concerns regarding
safety rather than their efficacy. Therefore, we suggest the use of
on-demand NSAIDs over continuous NSAIDs for patients with
stable axSpA.

Recommendation 14. In patients with stable axSpA, we
suggest that biologic originators be replaced with biosimilars
(GoE, moderate; SoR, weak; LoA, 83.9%)

A biosimilar is a biological agent with highly similar physico-
chemical characteristic and biological activities as the biological
originator. Further preclinical and clinical studies are required
to confirm their equivalent efficacy, safety, and immunogenicity
[139-141]. Several biosimilars based on infliximab, etanercept,
and adalimumab originators have been developed and approved
for use in patients with axSpA. Biosimilars are intended to be
used in the same manner as the originator biological agents, but
physicians may prefer treating with originators because they
usually have more experience with these. Although switching
from an originators to a biosimilar can save costs, it may result
in a nocebo response such as a subjective increase in disease
activity or adverse events [141]. However, several studies have
confirmed that there is no significant difference in the ASAS
response criteria and adverse events between biosimilars and
biological originators [142-144]. Biosimilars are used more and
more in rheumatic diseases; this is true even among physicians
and patients in Korea. The voting panel agreed that a biologi-

cal originator can be replaced with a biosimilar in patients with

stable axSpA.

Recommendation 15. In patients with axSpA in long-term
remission, we suggest consideration of tapering of biologic
therapy (GoE, moderate; SoR, weak; LoA, 96.8%)

The appropriateness of discontinuation or dose reduction for
biological agents in well-controlled axSpA is a common and
important question for both patients and physicians. Among
patients with axSpA in long-term remission, discontinuation of
biologic agents resulted in a higher flare rate, but biologic agent
dose reduction by half or increasing dosing intervals resulted
in well-maintained remission without flares when compared to
that with continuation of biological agents [145-148]. Therefore,
tapering of biologic therapy can be considered in these patients.

In axSpA, remission is a state in which both disease activity
and progression are absent over a long period of time. However,
there are currently no universally accepted criteria for remission
in axSpA. Some authors have proposed the following remission
criteria: ASDAS <1.3, absence of peripheral symptoms, absence
of extra-articular symptoms, normal CRP levels, and absence of
radiographic progression [149]. Herein, remission for over 6 (or

12) months could be considered long-term.

Recommendation 16. We suggest the addition of analgesics
to control residual pain (GoE, low; SoR, weak; LoA, 87.1%)

Although the incidence of side effects increased slightly, the
addition of analgesics, such as tramadol and acetaminophen,
helped relieve pain in patients with axSpA [150]. Use of analge-
sics must not hinder or delay the appropriate anti-inflammatory
therapies. When residual pain persists despite standard treat-

ments, analgesics can be administered.

5) Complementary medicine

Recommendation 17. We suggest that spa and acupuncture
not be provided to patients with axSpA as therapies (GoE,
low; SoR, weak; LoA, 80.6%)

SpA and acupuncture are traditional complimentary remedies
for controlling musculoskeletal pain that are familiar to Koreans.
A few small studies showed that spas helped relieve symptoms
and improve the QoL in patients with axSpA; however, these
effects lasted for a short period [51,151,152]. Currently, there is
no standardized spa therapy for patients with axSpA. Further,

in a small RCT, acupuncture was not more effective than sham
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therapy [153]. Therefore, we suggest that spa and acupuncture

not be used in patients with axSpA as therapies.

6) Surgical treatment

Recommendation 18. We recommend that total hip arthro-
plasty should be considered for patients with refractory pain
or disability caused by radiographic hip destruction (GoE,
very low; SoR, strong; LoA, 96.8%)

According to epidemiological data from Western countries,
up to one-third of patients with AS have hip involvement [154].
Hip involvement is associated with significant functional decline
in patients with axSpA, who may require hip arthroplasty. While
hip involvement seems to be less frequent in Korean patients
with AS, the rate of hip arthroplasty among patients with hip in-
volvement is similar to that in foreign countries [155]. There are
no RCTs on the effectiveness of total hip arthroplasty in patients
with axSpA; however, many observational studies have suggest-
ed that total hip arthroplasty can reduce pain and improve joint
range of motion and function [156-160]. This recommendation
emphasizes that total hip arthroplasty is indicated in patients
with axSpA who have severe pain or disability caused by hip de-

struction.

Recommendation 19. We suggest consideration of spinal
surgery for acute spinal fracture in patients with axSpA (GoE,
very low; SoR, weak; LoA, 83.9%)

Spinal fractures occurs more frequently and at younger ages
in patients with axSpA than in controls [161-163]. In addition,
axSpA is often accompanied by spinal cord injury, and the clini-
cal outcome is worse in patients with axSpA than in those with
general trauma [164-166]. Pain from spinal fractures may be
overlooked due to axSpA disease activity, and patients” abnor-
mal vertebral structure makes radiographic evaluation difficult,
often leading to a diagnostic delay [160,161]. Spinal fractures in
patients with axSpA usually require surgery; however, conser-
vative treatments are sometimes used when the surgical risk is
extremely high. Observational studies have shown that surgery
tends to further improve neurological outcomes and reduce
complications when compared with conservative treatment
[160]. In particular, patients with neurologic deficits or unstable
fractures may require surgery, so immediate consultation with
a surgeon is essential [167-169]. Therefore, we suggest acute

spinal fractures as probable surgical indications in patients with
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axSpA.

Guidelines for vertebral osteotomy in patients with axSpA are
conflicting. The EULAR/ASAS recommendations suggests that
patients with severe kyphosis be considered for vertebral correc-
tive osteotomy in a specialized center [107]; however, the ACR/
Spondylitis Association of America/Spondyloarthritis Research
and Treatment Network guidelines conditionally recommend
against elective spinal osteotomy, except in extreme cases, be-
cause of the postoperative mortality and neurological complica-
tions [3,11]. The DC has set aside recommendation on vertebral
osteotomy for the future, considering the lack of specialized sur-
gical institutions in Korea, the risk of surgery, and lower postop-
erative patient satisfaction. Arthroscopic synovectomy for active
peripheral arthritis in patients with axSpA was excluded from

the discussion because of a lack of evidence.

7) Monitoring of comorbidities and drug toxicities

Recommendation 20. We suggest monitoring and treating
comorbidities such as cardiovascular disease and osteoporo-
sis in patients with axSpA (GoE, very low; SoR, weak; LoA,
100%)

Comorbidities that can affect the patient mortality or QoL
are important concerns for both patients and physicians during
long-term care in chronic rheumatic diseases. Osteoporosis,
posing a risk of spinal fractures, and cardiovascular diseases are
frequently observed in patients with axSpA. In a large obser-
vational cohort, the incidence and prevalence of major adverse
cardiovascular events in patients with axSpA were similar to
those in patients with rheumatoid arthritis after adjusting for
traditional cardiovascular risk factors, disease onset age, sex,
and disease duration [170]. Patients with axSpA also have a
higher prevalence of cardiovascular comorbidities, such as
hypertension, dyslipidemia, and obesity, than dose the general
population [171]. The bone mineral density of patients with AS
is significantly lower than that of healthy controls [172,173].
Osteoporosis is found in approximately one quarter of patients
with AS aged >50 years or with a disease duration of 210 years
[174,175]. The voting panel agreed that monitoring and man-
agement of comorbidities in patients with axSpA, especially

cardiovascular diseases and osteoporosis, is necessary.
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Recommendation 21. We recommend that drug toxicities
should be monitored in patients with axSpA on pharmaco-
logical therapy (GoE, very low; SoR, strong; LoA, 90.3%)

As there is a substantial possibility that all drugs cause toxici-
ties, monitoring drug toxicity is essential for patient safety. Drug
safety monitoring should be conducted for each drug taken by
the patient [176]. This should be initiated by the physician with
a clinical interview of the patient, considering their comorbidi-
ties and past medical history. Periodic blood tests, including
complete blood count, liver function tests, and creatinine levels,
are often required. Before using biological agents in patients
with axSpA, surveillance of tuberculosis and hepatitis is re-
quired. Previously published consensus recommendations could
be referred to on this [111].

CONCLUSION

Herein, recommendations, covering the comprehensive
scope of management of adult patients with axSpA in a Korean
context, were first developed based on clinical evidence. These
consist of three overarching principles and 21 individual recom-
mendation items, pertaining to treatment strategies, non-phar-
macological and non-surgical management, pharmacological
treatment in active and stable disease, complementary medicine,
surgical treatment, and monitoring of comorbidities and drug
toxicities.

However, these recommendations may be limited as some
KCQs were not addressed owing to a lack of evidence. Addition-
ally, we did not provide clear and specific consensus definitions
of concepts essential for caring for patients, such as activity,
remission, and treatment response. Further investigation and
discussion are required to address these limitations. These rec-
ommendations will be updated when significant or substantial
new evidence is identified by the KSSR at the KCR. We hope
that these recommendations will guide best practice in the treat-

ment of axSpA until then.
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