Yonsei Medical Journal

YM

pISSN: 0513-5796 - elSSN: 1976-2437

Original Article

Yonsei Med J 2023 Dec;64(12):697-704
https://doi.org/10.3349/ymj.2023.0151

L)

Check for
updates

Drug Retention Rate and Factors Associated
with Discontinuation of Interleukin-17 Inhibitors
in Patients with Axial Spondyloarthritis

Oh Chan Kwon and Min-Chan Park

Division of Rheumatology, Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea.

Purpose: To assess the drug retention rate of interleukin-17 inhibitors (IL-17is) over long-term observation in patients with axial
spondyloarthritis (axSpA) in whom treatment with tumor necrosis factor inhibitors (TNFis) failed and to determine baseline fac-
tors associated with discontinuation of IL-17is.

Materials and Methods: This retrospective cohort study included 68 patients with axSpA started on IL-17is after an inadequate re-
sponse or intolerance to >1 TNFis. Drug retention rates at 1, 2, and 3 years were assessed. Baseline (i.e., at initiation of IL-17is) fac-
tors associated with discontinuation of IL-17is were evaluated using multivariable Cox proportional hazard regression analysis.
Results: Over 1933.9 person-months of observation in 68 patients, discontinuation of IL-17is occurred in 27 (39.7%) patients.
Twenty (29.4%) patients discontinued IL-17is because of ineffectiveness, and 7 (10.3%) patients discontinued IL-17is because of
adverse events. The 1-year, 2-year, and 3-year drug retention rates for IL-17is were 71.9%, 66.5%, and 62.0%, respectively. Current
smoking was associated with a higher risk of IL-17is discontinuation [adjusted hazard ratio (HR)=2.256, 95% confidence interval
(CD=1.053-4.831, p=0.036], while previous use of >3 TNFis (vs. 1) was significantly associated with a lower risk of IL-17is discon-
tinuation (adjusted HR=0.223, 95% CI=0.051-0.969, p=0.045).

Conclusion: In patients with axSpA in whom TNFis failed, the long-term drug retention rate of IL-17is appears to be acceptable,
with a 3-year drug retention rate of approximately 60%. Current smoking was associated with a higher risk of discontinuing IL-

17is, whereas previous use of >3 TNFis was associated with a lower risk of discontinuing IL-17is.
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INTRODUCTION

Tumor necrosis factor inhibitors (TNFis) have greatly improved
the treatment of axial spondyloarthritis (axSpA) since their in-
troduction as therapeutic agents for axSpA more than two de-
cades ago."® More recently, interleukin-17 inhibitors (IL-17is)
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have been approved for the treatment of axSpA, providing an-
other therapeutic option for patients who fail to respond to
nonsteroidal anti-inflammatory drugs.®” Although both TNFis
and IL-17is are efficacious in controlling inflammation and re-
lieving symptoms of the disease, some patients do not achieve
a clinical response to one agent and need to switch to another.?
Some patients may also discontinue one agent due to an ad-
verse event.” Although newer agents [targeted synthetic dis-
ease-modifying antirheumatic drugs (DMARDs)] are being
added to the arsenal of treatment for axSpA,*’ the number of
therapeutic agents with different modes of action available for
the treatment of axSpA is relatively limited, compared with
other inflammatory arthritides, such as rheumatoid arthritis
and psoriatic arthritis.'”'* In South Korea, IL-17is have been
approved for use as a second- or later-line biological DMARD
(bDMARD) according to national reimbursement policies. If
IL-17is fail in this setting, treatment with bDMARD is more
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limited relative to the use of IL-17is as a first-line bDMARD.
Therefore, drug retention rate data on IL-17is as a second- or
later-line bDMARD are particularly important for informing
physicians on when to choose a therapeutic agent in axSpA.

Drug retention rates for TNFis have been extensively studied.
A Danish nationwide study of results from an 8-year surveil-
lance reported 1- and 2-year drug retention rates for TNFis of
74% and 63%, respectively."” Similarly, a Norwegian study re-
ported 1- and 2-year drug retention rates of 76% and 65%, re-
spectively." In addition, a Korean study reported a drug reten-
tion rate of 75.8% during a median 14 months of follow-up."

Meanwhile, for IL-17is, drug retention rates have mostly
been studied in European populations, where IL-17is can be
used as a first- or later-line bDMARD. The reported 1-year and
2-year drug retention rates of secukinumab are 55%-72% and
43%-61%, respectively.'*'® However, data on the drug retention
rates of IL-17is when used only as second- or later-line bD-
MARD (as in the setting of South Korea) are scarce. Although a
study from Korea reported a 1-year drug retention rate of 75%
for secukinumab,® long-term data are limited. Moreover, data
on the drug retention rate of ixekizumab, which is a more re-
cently approved IL-17i for the treatment of axSpA, are also
lacking.

In this study, we aimed to assess the longer-term drug re-
tention rates of IL-17is, including both secukinumab and ix-
ekizumab, in patients with axSpA who have failed to one or
more TNFis. We also sought to assess baseline factors associ-
ated with drug discontinuation.

MATERIALS AND METHODS

Study population

Patients with axSpA who were started on IL-17is between Au-
gust 2017 and July 2022 at a tertiary referral hospital in Seoul,
South Korea were retrospectively reviewed. All patients met
the Assessment of SpondyloArthritis international Society
classification criteria for axSpA.*! Patients followed-up for less
than a year were excluded. Since IL-17is are approved for use
only as a second- or later-line bDMARD in South Korea, all
patients were previously exposed to at least one TNFi before
the initiation of IL-17is.

The following covariates at baseline (i.e., the date of initia-
tion of IL-17i) were reviewed as potential covariates that could
be associated with discontinuation of IL-17is: age; sex; symp-
tom duration; disease duration; body mass index (BMI); cur-
rent smoking status; human leukocyte antigen B27 positivity;
fulfillment of the radiological criterion of the 1984 modified
New York criteria (radiographic axSpA vs. non-radiographic ax-
SpA);* ever-presence of peripheral symptoms, uveitis, inflam-
matory bowel disease, or psoriasis; erythrocyte sedimentation
rate (ESR); C-reactive protein (CRP) level; Bath Ankylosing Dis-
ease Activity Index (BASDATI);*® Ankylosing Spondylitis Disease
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Activity Score-CRP (ASDAS-CRP);* concomitant use of nonste-
roidal anti-inflammatory drugs and conventional synthetic
DMARDSs (csDMARDSs); number of TNFis previously used; and
the type of IL-17i initiated (ixekizumab or secukinumab).

This study was approved by the Institutional Review Board
(IRB) of Gangnam Severance Hospital (IRB No: 3-2022-0332),
and the requirement for informed consent was waived due to
the retrospective nature of the study.

Outcome

The outcomes of our study were 1-year, 2-year, and 3-year
drug retention rates for IL-17is. Each patient was reviewed for
discontinuation of IL-17is from the date of initiation to January
2023. For patients who discontinued IL-17is, the reasons for
discontinuation were reviewed. We also assessed the effec-
tiveness of IL-17is by reviewing ESR, CRP, BASDAI, and AS-
DAS-CRP over time for up to 15 months. ESR and CRP were as-
sessed every 3 months. BASDAI and ASDAS-CRP were assessed
at 3 months from the initiation of IL-17is and every 6 months
thereafter. Data on patients who discontinued IL-17is were cen-
sored at discontinuation. Therefore, the data represent the dis-
ease activity indices during exposure to IL-17is.

Statistical analysis

Continuous variables following normal or non-normal distri-
butions are expressed as a mean+tstandard deviation or medi-
an (interquartile range), respectively; while categorical vari-
ables are expressed as numbers (%). Kaplan-Meier survival
analysis was performed to visualize the drug retention rate of
the IL-17is. The log-rank test was used to compare drug reten-
tion rates for IL-17is between different groups. Cox propor-
tional hazard regression analyses were conducted to evaluate
baseline factors associated with the discontinuation of IL-17is.
Initially, univariable analyses using each baseline covariate as
an independent variable were conducted. Subsequently, co-
variates with a p<0.05 in the univariable analyses were selected
and included in multivariable analysis, which was conducted
using the stepwise backward elimination method. Statistical
significance was set at p<0.05, and all analyses were conducted
using SPSS software (version 26.0; IBM Corp., Armonk, NY,
USA). Figures were generated using GraphPad Prism (version
7.0; GraphPad Software Inc., San Diego, CA, USA).

RESULTS

Baseline characteristics

A total of 68 patients with axSpA who were started on IL-17is
were included. The mean age of the patients was 44.0+13.3
years, and 67.6% of the patients were male. Prior to the initiation
of IL-17is, 40 (58.8%), 14 (20.6%), 10 (14.7%), and 4 (5.9%) pa-
tients were exposed to one, two, three, and four TNFis, respec-
tively. Ixekizumab and secukinumab were initiated in 15 (22.1%)
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and 53 (77.9%) patients, respectively. The detailed baseline
characteristics of the patients are summarized in Table 1.

Drugretention rate

During 1933.9 person-months of observation, IL-17is were
discontinued in 27 (39.7%) patients (Table 2). Of these, IL-17is
were discontinued in 20 (29.4%) patients because of ineffec-
tiveness (primary failure, n=8; and secondary failure, n=12)
and in 7 (10.3%) because of adverse events (infection, n=3; en-
teritis/colitis, n=2; allergic reaction, n=1; and headache, n=1).

Table 1. Baseline Characteristics of 68 Patients with axSpA Initiated on
IL-17is (n=68)

Characteristics Value

Age, yr 44.0+£13.3
Male, sex 46 (67.6)
Symptom duration, yr 3.4(1.1-7.8)
Disease duration, yr 5.8(2.3-10.3)
BMI, kg/m? 23.0(21.3-28.5)
Current smoker 20(29.4)
HLA-B27 positive 58 (85.3)
r-axSpA 61(89.7)
Syndesmophyte present 17 (25.0)
Peripheral symptoms 47 (69.1)
Uveitis 10(14.7)
IBD 1(1.5)
Psoriasis 6(8.8)
ESR, mm/h 23.5(5.0-36.8)
CRP, mg/L 1.8(0.4-10.7)
BASDAI 7.4(6.1-9.2)
ASDAS-CRP 37409
NSAIDs 66 (97.1)
csDMARDs 27 (39.7)
Number of prior TNFis

1 40 (58.8)

2 14 (20.6)

3 10(14.7)

4 4(5.9)
Types of prior TNFis

Monoclonal antibodies 42 (61.8)

Soluble receptor 6(8.8)

Monoclonal antibodies and soluble receptor 20(29.4)
Type of IL-17i started

Ixekizumab 15(22.1)

Secukinumab 53(77.9)

axSpA, axial spondyloarthritis; IL-17is, interleukin-17 inhibitors; IQR, inter-
quartile range; BMI, body mass index; HLA, human leukocyte antigen; r-axS-
pA, radiographic axial spondyloarthritis; IBD, inflammatory bowel disease;
ESR, erythrocyte sedimentation rate; CRP. C-reactive protein; BASDAI, Bath
Ankylosing Spondylitis Disease Activity Index; ASDAS-CRP, Ankylosing Spon-
dylitis Disease Activity Score-C-reactive protein; NSAIDs, non-steroidal anti-in-
flammatory drugs; csDMARDs, conventional synthetic disease-modifying anti-
rheumatic drugs; TNFis, tumor necrosis factor inhibitors.

Data are presented as meanstandard deviation, median (IQR), or n (%).
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Table 2. Discontinuation of IL-17is (n=68)

Variables Value
Discontinuation of IL-17is 27(39.7)
Reasons for discontinuation of IL-17is
Ineffectiveness 20(29.4)
Primary failure 8(11.8)
Secondary failure 12 (17.6)
Adverse events 7(10.3)
Time from initiation to discontinuation of IL-17is, months, 472(2.3-15.9)
median (IQR)
IL-17is, interleukin-17 inhibitors; IQR, interquartile range.
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Fig. 1. Drug retention rates of interleukin-17 inhibitors over time. (A) Overall
drug retention rates, (B) drug retention rates when drug discontinuation
due to ineffectiveness was considered only, and (C) drug retention rates
when drug discontinuation due to adverse events was considered only.

699



YMJ

For the 27 patients who discontinued IL-17is, the median time
from initiation to discontinuation was 4.2 (2.3-15.9) months.
The drug retention rate is represented in Fig. 1. The overall
1-year, 2-year, and 3-year drug retention rates were 71.9%,
66.5%, and 62.0%, respectively (Fig. 1A). When drug discon-
tinuation due to ineffectiveness was analyzed separately, the
1-year, 2-year, and 3-year drug retention rates were 79.1%,
73.1%, and 68.1%, respectively (Fig. 1B). When drug discon-
tinuation due to adverse events was analyzed separately, the
1-year, 2-year, and 3-year drug retention rates were all 91.0%,
indicating that the majority of the drug discontinuation due to
adverse events occurred within 1-year of initiation of IL-17is
(Fig. 1C).

When patients were grouped according to the number of
prior TNFis used (1, 2, and >3), patients with prior exposure to
>3 TNFis had a significantly higher drug retention rate than
those with prior exposure to one TNFi (p=0.025) (Fig. 2).

Effectiveness

The disease activity indices were well controlled during expo-
sure to IL-17is (Fig. 3). ASDAS-CRP improved from 3.9 (3.3-
4.2) at baseline to 2.2 (2.0-2.9) at 3 months (ASDAS-CRP im-
provement >1.1 at 12 weeks). The effect was maintained
thereafter (Fig. 3D).
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Factors associated with discontinuation of IL-17is

The results of the Cox proportional hazard regression analyses
assessing factors associated with the discontinuation of IL-
17is are reported in Table 3. In univariable analyses, male sex
[unadjusted hazard ratio (HR)=3.359, 95% confidence interval
(CD=1.251-9.018, p=0.016] and current smoking (unadjusted
HR=2.307, 95% CI=1.079-4.935, p=0.031) were significantly

prior TNFis=1 vs. prior TNFis=2: p=0.927
prior TNFis=2 vs. prior TNFis>3: p=0.053
prior TNFis=1 vs. prior TNFis>3: p=0.025

1.0
=
=
£
S I PR N |
K | T
= 04 . .
3 —— Number of prior TNFis=1
02 4 —— Number of prior TNFis=2
—i— Number of prior TNFis>3
00 T T T T T
0 12 24 36 48 60
Time (months)
Number atrisk 68 50 31 28 20 7

Fig. 2 Comparison of drug retention rates of interleukin-17 inhibitors ac-
cording to the number of prior tumor necrosis factor inhibitors (TNFis).
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Fig. 3. Disease activity indices over time in patients who maintained interleukin-17 inhibitors. (A) ESR, (B) CRP, (C) BASDAI, and (D) ASDAS-CRP. ESR,
erythrocyte sedimentation rate; CRP, C-reactive protein; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; ASDAS-CRP, Ankylosing Spondylitis

Disease Activity Score-C-reactive protein; IQR, interquartile range.

700

https://doi.org/10.3349/ymj.2023.0151



Oh Chan Kwon and Min-Chan Park

associated with a higher risk of IL-17is discontinuation, while
the number of TNFis previously used was significantly associ-
ated with a lower risk of IL-17is discontinuation (>3 vs. 1, un-
adjusted HR=0.220, 95% CI=0.051-0.954, p=0.043). In multi-
variable analysis, male sex was eliminated in step one, while the
covariates current smoking and number of TNFis previously
used remained in the final model. Current smoking was sig-
nificantly associated with a higher risk of IL-17is discontinu-
ation (adjusted HR=2.256, 95% CI=1.053-4.831, p=0.036),
whereas the number of TNFis previously used was significantly
associated with a lower risk of IL-17is discontinuation (>3 vs. 1,
adjusted HR=0.223, 95% CI=0.051-0.969, p=0.045).

DISCUSSION

In this cohort study of patients with axSpA who were initiated
on IL-17is after failure of one or more TNFis, the 1-year, 2-year,
and 3-year drug retention rates of IL-17is were 71.9%, 66.5%,

Table 3. Factors Associated with Discontinuation of IL-17is

YMJ

and 62.0%, respectively. Current smoking was associated with
a higher risk of IL-17is discontinuation, while previous use of
>3 TNFis was associated with a lower risk of IL-17is discontin-
uation. The effect of IL-17is was well maintained over time.
Our study has clinical significance in that 1) it provides long-
term data on the use of IL-17is in a real-world setting of South
Korea where IL-17is cannot be used as a first-line bDMARD,
which has not been extensively studied and that 2) it provides
data on both secukinumab and ixekizumab. The 1-year drug
retention rate of IL-17is in our study (71.9%) was similar to that
reported in a previous study using the Korean College of Rheu-
matology Biologics (KOBIO) registry (75%).” The KOBIO regis-
try is a Korean nationwide cohort of patients with inflammatory
arthritis who are exposed to bDMARDs and/or tsDMARDs.*
The similar 1-year drug retention rate between our data and
the previous nationwide data reflects the external validity of
our data. In this study, we advanced the previous knowledge
by reporting longer-term drug retention rates (2-year, 66.5%;
3-year, 62.0%) in patients in whom TNFis failed. The drug re-

Univariable analysis Multivariable analysis

Unadjusted HR (95% Cl) pvalue  Adjusted HR (95% CI)  pvalue
Age 1.010(0.982-1.039) 0.475
Male, sex (vs. female, sex) 3.359(1.251-9.018) 0.016
Symptom duration 1.029 (0.965-1.097) 0.387
Disease duration 0.967 (0.898-1.041) 0.374
BMI 0.995(0.913-1.083) 0.901
Current smoker (vs. ex-, nonsmoker) 2.307 (1.079-4.935) 0.031 2.256 (1.053-4.831) 0.036
HLA-B27 positive (vs. negative) 0.979 (0.365-2.622) 0.966
r-axSpA (vs. nr-axSpA) 1.401 (0.331-5.937) 0.647
Syndesmophyte present (vs. absent) 0.617(0.234-1.631) 0.331
Peripheral symptoms present (vs. absent) 1.430(0.574-3.562) 0.443
Uveitis present (vs. absent) 0.827(0.282—-2.432) 0.731
IBD present (vs. absent) 0.048 (0.000-5545.182) 0.609
Psoriasis present (vs. absent) 0.784 (0.184-3.335) 0.741
ESR 0.994 (0.981-1.009) 0.443
CRP 0.998 (0.981-1.016) 0.838
BASDAI 0.843 (0.677-1.050) 0.128
ASDAS-CRP 0.694 (0.426-1.131) 0.143
NSAIDs used (vs. not used) 0.301(0.039-2.317) 0.249
csDMARDs used (vs. not used) 1.027 (0.476-2.218) 0.945
Number of prior TNFis used
2 (vs. 1) 0.955 (0.379-2.408) 0.923 0.924 (0.366-2.331) 0.924
>3 (vs. 1) 0.220 (0.051-0.954) 0.043 0.223 (0.051-0.969) 0.045
Types of prior TNFis
Soluble receptor (vs. monoclonal antibodies) 1.748 (0.510-5.990) 0.374
Monoclonal antibodies and soluble receptor (vs. monoclonal antibodies) 0.490 (0.181-1.324) 0.159
Secukinumab (vs. ixekizumab) 0.828 (0.303-2.257) 0.712

IL-17is, interleukin-17 inhibitors; HR, hazard ratio; Cl, confidence interval; BMI, body mass index; HLA, human leukocyte antigen; r-axSpA, radiographic axial spon-
dyloarthritis; nr-axSpA, non-radiographic axial spondyloarthritis; IBD, inflammatory bowel disease; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein;
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; ASDAS-CRP. Ankylosing Spondylitis Disease Activity Score-C-reactive protein; NSAIDs, nonsteroidal
anti-inflammatory drugs; csDMARDs, conventional synthetic disease-modifying antirheumatic drugs; TNFis, tumor necrosis factor inhibitors.
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tention rate of IL-17is observed in our study was similar to that
of secukinumab reported in European populations (1-year,
55%-72%; 2-year, 43%-61%).'*"* Considering that all patients in
our study received IL-17is as a second- or later-line bDMARD,
whereas in the European studies a proportion of patients (8.0%-
30.8%) received secukinumab as a first-line bDMARD,'*" the
similar drug retention rate observed in our study is encourag-
ing. Moreover, the drug retention rate of IL-17is in our study
was also similar to that of TNFis used as first-line bDMARD
(1-year, 74%-76%; 2-year, 63%-65%),"*'* suggesting that IL-
17is could be a good therapeutic option even as a later-line
bDMARD. Regarding the type of IL-17is, we found no signifi-
cant difference in the risk of IL-17is discontinuation between
secukinumab and ixekizumab (unadjusted HR=0.828, 95%
CI=0.303-2.257, p=0.712).

Compared with ex- and nonsmokers, current smokers had
a more than two-fold higher risk (adjusted HR=2.256) of dis-
continuing IL-17is. This is in line with a previous study report-
ing a lower response to secukinumab in patients with anky-
losing spondylitis who are smokers.*® Smoking is also known
to be associated with a higher disease activity, functional dis-
ability, and radiographic progression rate in axSpA.”* These
adverse impacts of smoking on the disease may have led to
the higher discontinuation rate of IL-17is.

Previous studies have reported that the drug retention rate
of secukinumab is lower (i.e., higher discontinuation rate)
when used as a second- or later-line bDMARD than when it is
used as a first-line bDMARD.'**® Since IL-17is are approved for
use only as second- or later-line bDMARD in Korea, all patients
included were previously exposed to at least one TNFi. Interest-
ingly, when patients who were previously exposed to one TNFi
were used as a reference, patients who were previously exposed
to >3 TNFis had a lower risk (adjusted HR=0.223, 95% ClI=
0.051-0.969, p=0.045) of discontinuing IL-17is. This differs from
the results of previous studies that used bDMARD-naive pa-
tients as the reference: higher discontinuation rate of IL-17is
when used as a second- or later-line bDMARD than when used
as a first-line bDMARD (i.e., bDMARD-naive).'® It is possible
that in patients in whom treatment with multiple TNFis has
failed, the key cytokine that plays the pathogenic role could be
IL-17A rather than TNF-a. This may be the reason for the low-
er risk of IL-17is discontinuation in patients who previously
received >3 TNFis. Another point to consider is that the num-
ber of bDMARDs with different modes of action available in
axSpA is limited. Therefore, if a patient has failed treatment
with multiple TNFis prior to IL-17i initiation, the patient will
more likely tend to maintain IL-17i irrespective of effective-
ness, as there are few treatment options left. However, during
exposure to IL-17is, we observed that ESR, CRP, BASDAI, and
ASDAS-CRP were well controlled over time (Fig. 3). This sug-
gests that for patients receiving IL-17is, the IL-17is were main-
tained because the disease was well controlled rather than due
to concern for the limited number of treatment options left.

702

Drug Retention of IL-17is in axSpA

Obesity has been suggested as a factor associated with a favor-
able drug retention rate of secukinumab.'”*® Obesity promotes
the expansion of IL-17-producing T cells in peripheral tissues.*
Moreover, compared with nonobese individuals, obese individ-
uals have higher serum levels of IL-17.* Together, these suggest
IL-17 as a key pathogenic cytokine in obese patients, possibly
explaining the lower risk of discontinuation of secukinumab in
obese patients observed in previous studies.'”** However, in our
study, BMI was not associated with the risk of IL-17is discontin-
uation (unadjusted HR=0.995, 95% CI=0.913-1.083, p=0.901).
When interpreting our data, it should be considered that in the
previous studies that reported the association between obesity
and lower risk of discontinuation of secukinumab, the cut-off
BMI for obesity was 30 kg/m*'"" In our study population, the
median BMI was 23.0 (21.3-28.5) kg/m?, which is relatively
low, and a BMI in this range was not associated with a lower
risk of drug retention of IL-17is.

Our study has some limitations. First, this was a retrospec-
tive study with a relatively small sample size. Second, although
we observed a significant association between current smok-
ing and a higher risk of IL-17is discontinuation, we lacked data
regarding the quantity of smoking, and we were unable to as-
sess the association between the amount of smoking and risk
of IL-17is discontinuation. Third, as IL-17is are approved
only as a second- or later-line bDMARD in South Korea, there
were no patients who used IL-17is as a first-line bDMARD in
our study. Due to this unique condition, we were unable to
directly compare the drug retention rate of IL-17is when used
as a first-line and later-line bDMARD. Despite these limita-
tions, our study is noteworthy in that it provides comprehensive
real-world data on the long-term use of IL-17is in patients with
axSpA who failed to TNFis, on which there is currently very
limited data.

In conclusion, in patients with axSpA initiated on IL-17is
(secukinumab or ixekizumab) after an inadequate response
or intolerance to =1 TNFis, the 1-year, 2-year, and 3-year drug
retention rates of IL-17is were 71.9%, 66.5%, and 62.0%, re-
spectively. The effect of IL-17is was maintained over time in
patients who retained IL-17is. Current smoking was associat-
ed with a higher risk of discontinuing IL-17is, whereas previ-
ous use of >3 TNFis was associated with a lower risk of discon-
tinuing IL-17is. These data provide valuable information that
can be considered when using IL-17is in patients with axSpA
in treatment with TNFis has failed.
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