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Factors affecting drug survival of an
alternative TNF inhibitor and secukinumab
in patients with ankylosing spondylitis
switching from the first TNF inhibitor

Oh Chan Kwon"=’, Jung Hwan Park and Min-Chan Park

Abstract

Background: To investigate factors associated with drug survival of an alternative tumour
necrosis factor inhibitor (TNFi) and secukinumab (SEC) after switching from the first TNFi in
patients with ankylosing spondylitis (AS).

Methods: We included a total of 78 patients with AS who switched to an alternative TNFi
(n=56) or SEC (n=22) from the first TNFi. Patient characteristics at the time of switching and
drug discontinuation rate were compared between the two groups. Cox regression analyses
were performed to evaluate factors associated with the risk of discontinuing the alternative
TNFiand SEC.

Results: The proportion of patients with syndesmophytes was numerically lower (28.6% versus
45.5%, p=0.155) and the C-reactive protein (CRP) level was numerically higher [3.8 (1.0-15.4)
mg/L versus 1.1 (0.5-3.5) mg/L, p=0.060] in patients who received an alternative TNFi. The

drug discontinuation rate (alternative TNFi: 35.7% versus SEC: 36.4%, p=0.957) and reasons for
discontinuation were similar (primary failure, p=0.342; secondary failure, p>0.999; and adverse
events, p=0.670) between the two groups. A higher CRP level at switching was associated with a
lower risk (adjusted HR=0.93, 95% Cl=0.87-0.99, p=0.022) of discontinuing the alternative TNFi,
and primary failure of the first TNFi was associated with a higher risk [adjusted HR (HR]=5.20,
95% confidence interval (Cl)=1.91-14.11, p=0.001]. Current smokers (adjusted HR=5.77, 95%
Cl=1.20-27.74, p=0.029) and the presence of syndesmophytes (adjusted HR=7.49, 95% Cl=1.39-
40.23, p=0.019) were associated with a higher risk of discontinuing SEC.

Conclusion: When switching the drug from the first TNFi in patients with AS, an alternative
TNFi could be preferable in patients with higher CRP levels or syndesmophytes, or current
smokers, whereas SEC could be a better choice in patients who presented primary failure of
the first TNFi in terms of drug survival.
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Introduction

Ankylosing spondylitis (AS) is a chronic inflam-
matory disorder that mainly affects the axial
skeleton, leading to bony fusion of the vertebral
joints.! Non-steroidal anti-inflammatory drugs
(NSAIDs) are effective in reducing symptoms in
patients with AS and are used as a first-line

treatment in these patients.! For patients with
AS who present an insufficient response to
NSAIDs, the current practice is to employ
tumour necrosis factor inhibitors (TNFis).2# If
therapy with the first TNFi fails, switching to an
alternative TNFi or an interleukin 17A inhibitor
(IL-17Ai1) is recommended.?* An alternative
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TNFi is still efficacious after failure of the first
TNFi, although the level of efficacy is lower
than that observed with the first TNFi.5
Similarly, therapy with an IL-17Ai is efficacious
in patients with AS who failed to show adequate
response with a TNFi, but less efficacious than
in TNFi-naive patients.® However, it is unclear
which patients could benefit more from switch-
ing to an alternative TNFi or an IL-17Ai after
failure of the first TNFi. A recent observational
study has revealed the comparable effectiveness
of secukinumab (SEC), an IL-17Ai, and an
alternative TNFi after prior exposure to TNFis.”
However, limited data are available on whether
specific patient subsets favour IL-17Ai over an
alternative TNFi, or vice versa, after failure of
the first TNFi.

It could be reasonable to implement different
approaches between patients who present pri-
mary failure and those who demonstrate a sec-
ondary failure of the first TNFi. Patients who
presented primary failure of the first TNFi might
benefit from switching to an IL-17Ai rather than
an alternative TNFi, assuming that TNFa is not
the main mediator of inflammation in these
patients. For patients who presented secondary
failure of the first TNFi, switching to an alterna-
tive TNFi could be preferable over immediately
switching to an IL-17Ai, given that there are
only two biological disease-modifying antirheu-
matic drugs (bDMARDs) with different modes
of action (i.e. TNFi and IL-17Ai) available for
AS. Indeed, recommendations suggest switching
to an IL-17Ai in patients who presented primary
failure of the first TNFi and switching to an
alternative TNFi in patients who presented sec-
ondary failure of the first TNFi.2#* However,
there is a lack of data supporting this suggestion.
Identifying factors that favour one approach over
the other, possibly including the reasons for dis-
continuation of the first TNFi, is crucial for a
more strategic switching of bDMARDs. As a
relatively limited number of bDMARDs are
available for the treatment of AS when compared
with that for other rheumatic diseases, such as
rheumatoid arthritis and psoriatic arthritis, drug
survival is of particular importance and needs to
be considered when switching bDMARDSs in
patients with AS. In this study, we aimed to
identify patient subsets who may benefit from
switching to an alternative TNFi or an IL-17Ai,
respectively, in terms of drug survival after expo-
sure to the first TNFi.

Methods

Study population

Patients with AS who were started on a new TNFi
or SEC between January 2018 and June 2020 at a
tertiary referral hospital in Seoul, South Korea
were retrospectively reviewed for inclusion.
Inclusion criteria were as follows: (i) fulfilment of
the radiological criterion of the 1984 modified
New York criteria (sacroiliitis grade =2 bilaterally
or grade =3 unilaterally)® and (ii) prior exposure
to a TNFi. The following patients were excluded:
(i) prior exposure to two or more TNFis, (ii) dose
reduction or prolongation of the dosing interval
for the drug of interest (TNFi or SEC) during the
observation period, (iii) follow-up for less than
6 months, and (iv) presence of uveitis, psoriasis,
or inflammatory bowel disease, as the presence of
these diseases could affect the choice of second-
line bDMARD:s.

In all patients, the first TNFi was initiated after
insufficient response to NSAIDs, with or without
conventional synthetic DMARDs (csDMARD:s).
Patients were switched to a second-line bDMARD
(i.e. an alternative TNFi or SEC) on experiencing
a primary non-response to the first TNFi (pri-
mary failure), relapse after an initial response
(secondary failure) or adverse events. The choice
of second-line bDMARDs was at the discretion
of the treating physicians.

The patients included were retrospectively
observed from the time point of initiating the sec-
ond-line bDMARD (referred to as the baseline)
to the last follow-up date. The following baseline
data were reviewed: age, sex, symptom duration,
presence of peripheral symptoms (peripheral
arthritis, enthesitis, and dactylitis), smoking sta-
tus (current smoker or not), body mass index,
human leukocyte antigen B27 (HLA-B27) posi-
tivity, presence of syndesmophytes (based on the
plain radiographs of cervical spine and lumbar
spine interpreted by experienced radiologists),
erythrocyte sedimentation rate, C-reactive pro-
tein (CRP), Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI), concurrent use of
c¢sDMARDs and NSAIDs, the type of first TNFi,
and the reason for discontinuation of the first
TNFi (primary failure, secondary failure, and
adverse events). Primary failure was defined as
cases where BASDAI improvement =2 and
BASDAI <4 were never achieved after the initia-
tion of the first TNFi. Secondary failure was

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

0C Kwon, JH Park et al.

defined as cases where BASDAI improvement
=2 and BASDAI<4 were achieved, but after-
wards became BASDAI =4 with BASDAI wors-
ening =2.

This study was approved by the Institutional
Review Board (IRB) of Gangnam Severance
Hospital (IRB No: 3-2020-0463). Owing to the
retrospective nature of this study, the require-
ment for informed consent was waived.

Outcome

The outcome was drug survival of second-line
bDMARD:s. Electronic medical records of each
patient were reviewed from the baseline to the last
follow-up date to determine whether second-line
bDMARDs had been discontinued during the
observation period. Patients who discontinued
their second-line bDMARDs owing to primary
failure, secondary failure, or adverse events were
all included. Patients with ongoing treatments
were censored at the last follow-up date.

Statistical analysis

Continuous variables were expressed as median
(interquartile range) and categorical variables
were expressed as number (%). The Mann-—
Whitney U test and Fisher’s exact test (or y? test
when less than 20% of cells had an expected
count less than 5) were used to compare continu-
ous and categorical variables, respectively,
between two groups. The Kaplan—Meier analysis
was used to visualize drug survival of the alterna-
tive TNFi and SEC, and log-rank test was used
for comparison. The risk of discontinuing the
alternative TNFi and SEC was evaluated using
Cox proportional hazard regression analysis. The
proportional hazards assumption for each inde-
pendent variable was tested using Schoenfeld
partial residuals. No relevant violations were
determined. Factors with a p value of <0.1 in uni-
variable analysis were incorporated into the mul-
tivariable analysis using stepwise backward
elimination method. A p value of <0.05 was con-
sidered statistically significant. All analyses were
performed using the SPSS software version 25.0
(IBM Corp., Armonk, NY, USA).

Sensitivity analysis

To test the robustness of results obtained in the
main analysis, we performed a sensitivity analysis
using a stricter definition of drug discontinuation.

Instead of including all patients who discontinued
their second-line bDMARDs owing to primary fail-
ure, secondary failure, or adverse events, we
excluded patients who discontinued their second-
line bDMARDs due to adverse events and per-
formed Cox proportional hazard regression
analysis. We performed this sensitivity analysis
because, in contrast to primary and secondary fail-
ures, discontinuation owing to adverse events does
not necessarily imply that the drug was ineffective.

Results

Patient characteristics

In total, 143 patients with AS who fulfilled the
radiological criterion of the 1984 modified New
York criteria® switched to an alternative TNFi or
SEC between January 2018 and June 2020.
Overall, 21 patients who were previously exposed
to two or more TNFis, 17 patients who did not
receive a standard dose of the drug of interest
throughout the observation period, three patients
who were followed up for less than 6 months, and
24 patients who had uveitis, psoriasis, or inflam-
matory bowel disease were excluded. The remain-
ing 78 patients with AS who received an alternative
TNFi (n=56) or SEC (n=22) as a second-line
bDMARD were included in the analysis. The
baseline characteristics of patients are shown in
Table 1. The proportion of patients with syn-
desmophytes was numerically lower (28.6% versus
45.5%, p=0.155) and the CRP level was numeri-
cally higher [3.8 (1.0-15.4) mg/L wversus 1.1 (0.5—
3.5) mg/L, p=0.060] in patients who received an
alternative TNFi. The type of the first TNFi dif-
fered between the two groups: the proportion of
patients with prior exposure to adalimumab
(37.5% wversus 63.6%, p=0.037) and golimumab
(3.6% wersus 22.7%, p=0.017) was lower, while
the proportion of patients with prior exposure to
infliximab (30.4% versus 0.0, p=0.002) was higher
in the alternative TNFi group.

Discontinuation of second-line bDMARDs

Overall, drug discontinuation occurred in 28 of
78 patients (35.9%) during a median observation
period of 27.8 (14.6-32.6) months. The observa-
tion period [29.2 (14.8-32.9) months versus 23.1
(13.7-31.6) months, p=0.196] and drug discon-
tinuation rate (35.7% wersus 36.4%, p=0.957)
did not differ between patients who received an
alternative TNFi and those who received SEC.
Following Kaplan—Meier analysis, the two groups
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Table 1. Baseline characteristics of patients with AS initiating an alternative TNFi or SEC after previous
exposure to a TNFi.

TNFi SEC p value
n=56 n=22

Male sex, n (%) 41(73.2) 13 (59.1) 0.224
Age, years, median (IQR) 38.5(29.0-47.8) 37.0 (30.0-53.0) 0.424
Symptom duration, years, median (IQR) 6.3(3.5-11.8) 7.1(4.4-11.7) 0.681
Peripheral symptoms, n (%) 28 (50.0) 12 (54.5) 0.718
Current smoker, n (%) 15 (26.8) 4(18.2) 0.426
BMI, kg/m2, median (IQR) 23.7 (21.2-26.7) 22.8(21.5-26.0) 0.567
HLA-B27 positive, n (%) 46 (82.1) 20 (90.9) 0.492
Syndesmophyte, n (%) 16 (28.6) 10 (45.5) 0.155
ESR, mm/h, median (IQR) 19.0 (5.5-33.0) 20.0 (5.0-30.8) 0.920
CRP, mg/L, median (IQR]) 3.8(1.0-15.4) 1.1(0.5-3.5) 0.060
BASDAI, median (IQR) 7.3 (5.7-8.2) 7.4(6.9-9.3) 0.104
csDMARDs ever, n (%) 54 (96.4) 22 (100.0) >0.999
Current csDMARDSs, n (%) 21 (37.5) 8 (36.4) 0.926
Current NSAIDs, n (%) 48 (85.7) 18(81.8) 0.731
Type of the first TNFi

Adalimumab 21 (37.5) 14.(63.6) 0.037

Etanercept 16 (28.6) 3(13.6) 0.167

Golimumab 2 (3.6) 5(22.7) 0.017

Infliximab 17 (30.4) 0(0.0) 0.002
Reason for discontinuation of the first TNFi, n (%)

Primary failure 7(12.5) 5(22.7) 0.303

Secondary failure 43 (76.8) 14 (63.6) 0.239

Adverse events 6(10.7) 3(13.6) 0.706
Type of the second TNFi

Adalimumab 24 (42.9) N/A N/A

Etanercept 22 (39.3)

Golimumab 7(12.5)

Infliximab 3(5.4)

AS, ankylosing spondylitis; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BMI, body mass index;
CRP, C-reactive protein; csDMARD, conventional synthetic disease-modifying antirheumatic drug; ESR, erythrocyte
sedimentation rate; HLA-B27, human leukocyte antigen B27; IQR, interquartile range; NSAID, non-steroidal anti-

inflammatory drug; SEC, secukinumab; TNFi, tumour necrosis factor inhibitor.
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showed no significant difference in drug sur-
vival (p=0.492) [Figure 1(a)]. Next, as there
was a numerical difference in observation
period between the two groups, patients with
ongoing treatments were censored at 23 months,
which was the median value of observation
period in the SEC group, and an additional
Kaplan—Meier analysis was performed [Figure
1(b)]. The two groups still showed no signifi-
cant difference in drug survival (p=0.315). The
reasons for drug discontinuation were similar
between the two groups (primary failure, 5.4%
versus 13.6%, p=0.342; secondary failure, 21.4%
versus 18.2%, p>0.999; and adverse events,
8.9% wersus 4.5%, p=0.670) (Table 2).

Drug survival analysis

For patients who received an alternative TNFi,
HILA-B27 positivity [unadjusted hazard ratio
(HR)=0.33, 95% confidence interval (CI)=0.13—
0.89, p=0.028], CRP level at baseline (unad-
justed HR=0.94, 95% CI=0.88-0.99, p=0.038),
and primary failure of the first TNFi (unadjusted
HR=4.13,95% CI=1.57-10.90, p=0.004) had a
p value of <0.1 in the univariable analysis. These
covariates were included in the multivariable anal-
ysis. In the final model after stepwise backward
elimination, higher CRP level at baseline was
associated with a lower risk (adjusted HR=0.93,
95% CI=0.87-0.99, p=0.022) of discontinuing
the alternative TNFi, and primary failure of the
first TNFi was associated with a higher risk
(adjusted HR=5.20, 95% CI=1.91-14.11,
p»=0.001) of discontinuing the alternative TNFi.

In regard to patients who received SEC, male sex
(unadjusted HR=6.49, 95% CI=0.80-52.94,
p»=0.081), current smoker (unadjusted
HR=4.08, 95% CI=0.95-17.51, p=0.059), and
the presence of syndesmophytes (unadjusted
HR=5.93, 95% CI=1.18-29.86, p=0.031) had
a p value of <0.1 in the univariable analysis and
hence were included in the multivariable analysis.
In the final model after stepwise backward elimi-
nation, current smokers (adjusted HR=5.77,
95% CI=1.20-27.74, p=0.029) and the pres-
ence of syndesmophytes (adjusted HR=7.49,
95% CI=1.39-40.23, p=0.019) were signifi-
cantly associated with a higher risk of discontinu-
ing SEC (Table 3).

Sensitivity analysis
Similar results were revealed in the sensitivity
analysis, where patients who discontinued
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Figure 1. Comparison of drug survival curves between the alternative
TNFi and SEC. (a) ongoing treatments censored at last follow-up date, and

(b) ongoing treatments censored at 23 months.
SEC, secukinumab; TNFi, tumour necrosis factor inhibitor.

second-line bDMARDSs owing to adverse events
were excluded (Table 4). For patients who
received an alternative TNFi, a higher CRP level
at baseline was associated with a lower risk
(adjusted HR=0.90, 95% CI=0.82-0.99,
p=0.022) of discontinuing the alternative TNFi,
and primary failure of the first TNFi was associ-
ated with a higher risk (adjusted HR=10.07,
95% CI=2.99-33.94, p<<0.001) of discontinu-
ing the alternative TNFi. For those who received
SEC, current smokers (adjusted HR=7.62, 95%
CI=1.40-41.61, p=0.019) and the presence of
syndesmophytes (adjusted HR=7.08, 95%
CI=1.22-41.12, p=0.029) were associated with
a higher risk of SEC discontinuation.

Discussion

When treating patients with AS who were exposed
to the first TNFi, whether to switch to an alterna-
tive TNFi or an IL-17Ai as a second-line
bDMARD is an important clinical decision that
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Table 2. Discontinuation of the second-line bDMARDs.

TNFi SEC p value
n=56 n=22
Observation period, months (IQR) 29.2 (14.8-32.9) 23.1(13.7-31.6) 0.196
Drug discontinuation, n (%) 20 (35.7) 8 (36.4) 0.957
Reason for discontinuation, n (%)
Primary failure 3(5.4) 3(13.6) 0.342
Secondary failure 12 (21.4) 4(18.2) >0.999
Adverse events 5(8.9) 1 (4.5) 0.670
Type of the second TNFi
Adalimumab 8 (33.3)2 N/A N/A
Etanercept 8 (36.4)a
Golimumab 3(42.9)2
Infliximab 1(33.3)a

aCalculated using the total number of patients who received each TNFi as the denominator.
bDMARD, biological disease-modifying antirheumatic drug; IQR, interquartile range; SEC, secukinumab; TNFi, tumour

necrosis factor inhibitor.

the treating physicians need to make. Our results
showed that some subsets of patients may favour
one approach over the other in terms of drug sur-
vival. In particular, a higher CRP level at baseline
(i.e. at the time of switching bDMARDSs) was
associated with a lower risk of discontinuing the
alternative TNFi, primary failure of the first
TNFi was associated with a higher risk of discon-
tinuing the alternative TNFi, and current smok-
ers and the presence of syndesmophytes were
associated with a higher risk of discontinuing
SEC. The results of our main analysis were con-
firmed in a sensitivity analysis, where patients
who discontinued the second-line bDMARDs
owing to adverse events were excluded, adding
robustness to our findings.

Our data suggest that the reason for discontinua-
tion of the first TNFi should be considered when
choosing the second-line bDMARD in patients
with AS. Primary failure of the first TNFi was
associated with a higher risk of discontinuing the
alternative TNFi, but not SEC. Therefore, SEC
could be beneficial over an alternative TNFi,
after primary failure of the first TNFi. Conversely,
secondary failure of the first TNFi, as well as an
adverse event with the first TNFi, were not

associated with the risk of discontinuing both the
alternative TNFi and SEC. Given the limited
number of bDMARDs with distinct modes of
action, switching to an alternative TNFi rather
than to SEC would be preferable in cases of sec-
ondary failure or adverse events with the first
TNFi. Our finding is meaningful as it is the first
to provide evidence supporting the suggestions
from the recommendations.?*

A higher CRP level at the time of bDMARD
switching was associated with a lower risk of dis-
continuing the alternative TNFi, but not SEC.
Thus, for patients with higher CRP levels, an
alternative TNFi could be better than SEC.
Previous reports have consistently shown that
higher CRP levels at baseline are associated with
good clinical response in patients treated with
TNFis.%12 In contrast to the studies on TNFis
that clearly indicate better responses in patients
with higher CRP levels, one study on SEC
revealed that SEC is effective in patients with
both normal and elevated CRP levels.!®> Taken
together with our results, patients with higher
CRP levels could benefit from an alternative
TNFi, whereas those with lower CRP levels could
benefit from SEC.

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab

0C Kwon, JH Park et al.

Table 3. Factors associated with the discontinuation of TNFi and SEC.

TNFi

SEC

Univariable analysis

Multivariable analysis?

Univariable analysis

Multivariable analysis?®

HR (95% Cl) pvalue HR (95% Cl) pvalue HR (95% Cl) pvalue HR(95% Cl) p value
Male sex 0.91(0.35-2.39) 0.854 6.49 (0.80-52.94)  0.081
Age, years 0.99 (0.96-1.03)  0.689 1.01 (0.96-1.05) 0.819
Symptom duration, 0.99(0.93-1.07)  0.869 1.00 (0.93-1.07) 0.947
years
Peripheral symptoms 1.04 (0.43-2.50)  0.928 1.46 (0.35-6.11) 0.606
Current smoker 0.50 (0.17-1.51) 0.221 4.08(0.95-17.51)  0.059 5.77 (1.20-27.74) 0.029
BMI, kg/m? 0.95(0.84-1.07)  0.410 1.05 (0.84-1.30) 0.673
HLA-B27 positive 0.33(0.13-0.89)  0.028 23.23 (N/A) 0.569
Syndesmophyte 0.99 (0.38-2.58)  0.976 5.93(1.18-29.86]  0.031 7.49 (1.39-40.23) 0.019
ESR, mm/h 0.98 (0.96-1.01) 0.149 0.98 (0.94-1.03) 0.462
CRP, mg/L 0.94 (0.88-0.99) 0.038 0.93(0.87-0.99)  0.022 1.01 (0.94-1.08) 0.803
BASDAI 1.14(0.88-1.48)  0.331 0.82 (0.49-1.35) 0.429
Current csDMARDs 0.76 (0.30-1.91)  0.559 0.99 (0.24-4.14) 0.988
Current NSAIDs 0.69(0.23-2.07)  0.505 0.34(0.07-1.74) 0.196
Type of the first TNFi
Adalimumab 0.82 (0.33-2.06) 0.671 0.46 (0.12-1.86) 0.279
Etanercept 0.83(0.30-2.32)  0.728 3.30 (0.66-16.53)  0.147
Golimumab 1.89 (0.25-14.21)  0.535 1.15(0.23-5.71) 0.864
Infliximab 1.31(0.52-3.31)  0.566 N/Ab N/Ab
Reason for discontinuation of the first TNFi
Primary failure 4.13 (1.57-10.90) 0.004 5.20 (1.91-14.11) 0.001 0.43 (0.05-3.52) 0.434
Secondary failure  0.48 (0.19-1.22)  0.121 5.01(0.62-40.85)  0.132
Adverse event 0.42(0.06-3.13)  0.395 0.04 (0.00-115.78) 0.423
Type of the second TNFi
Adalimumab 1.10 (0.44-2.73)  0.843 N/A N/A N/A N/A
Etanercept 0.881(0.34-2.22)  0.779
Golimumab 1.13(0.33-3.90)  0.842
Infliximab 0.88(0.12-6.61)  0.903

aCovariates with a p value of <0.1 in the univariable analysis included for multivariable analysis.
®Not applicable because none of the patients received infliximab as the first TNFi in the SEC group.
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BMI, body mass index; Cl, confidence interval; CRP, C-reactive protein; csDMARD,
conventional synthetic disease-modifying antirheumatic drug; ESR, erythrocyte sedimentation rate; HLA-B27, human leukocyte antigen B27; HR,

hazard ratio; NSAID, non-steroidal anti-inflammatory drug; SEC, secukinumab; TNFi, tumour necrosis factor inhibitor.
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Table 4. Sensitivity analysis: factors associated with discontinuation of TNFi and SEC.

TNFi

SEC

Univariable analysis

Multivariable analysis?®

Univariable analysis

Multivariable analysis?

HR (95% Cl) pvalue HR(95% Cl) pvalue HR(95% Cl) pvalue HR(95% Cl) p value
Male sex 1.05(0.33-3.32) 0.938 5.77 (0.69-48.07)  0.105
Age, years 0.98 (0.94-1.03)  0.423 1.01(0.97-1.06) 0.654
Symptom duration,  1.01(0.94-1.09)  0.805 1.01 (0.94-1.08) 0.878
years
Peripheral 1.47 (0.52-4.14)  0.464 2.15(0.42-11.07)  0.362
symptoms
Current smoker 0.49 (0.14-1.74)  0.268 5.20 (1.12-24.06)  0.035 7.62 (1.40-41.61) 0.019
BMI, kg/m? 0.95 (0.83-1.09) 0.497 1.02 (0.81-1.29) 0.855
HLA-B27 positive 0.25(0.08-0.76)  0.014 23.23 (N/A) 0.595
Syndesmophyte 1.13(0.38-3.33]  0.826 5.24(1.01-27.42)  0.050 7.08 (1.22-41.12)  0.029
ESR®, mm/h 0.97 (0.94-1.01) 0.094 0.99 (0.94-1.04) 0.653
CRP, mg/L 0.93(0.87-1.00)  0.054 0.90 (0.82-0.99) 0.022 1.02 (0.95-1.09) 0.650
BASDAI 1.17(0.86-1.59)  0.321 0.83 (0.49-1.40) 0.478
Current csDMARDs  0.53(0.17-1.66]  0.272 1.23 (0.27-5.49) 0.790
Current NSAIDs 0.62 (0.17-2.22) 0.462 0.62 (0.07-5.19) 0.656
Type of the first TNFi
Adalimumab 0.77 (0.26-2.27)  0.640 0.35(0.08-1.56) 0.167
Etanercept 0.91(0.28-2.89) 0.869 3.96 (0.75-20.75)  0.104
Golimumab 1.77 (0.23-13.58)  0.582 1.38(0.27-7.15) 0.698
Infliximab 1.58 (0.56-4.47)  0.391 N/A< N/A<
Reason for discontinuation of the first TNFi
Primary failure  5.69 (1.90-17.02) 0.002  10.07(2.99-33.94) <0.001 0.50(0.06-4.13)  0.518
Secondary 0.36 (0.13-1.04)  0.059 4.42(0.53-36.82)  0.169
failure
Adverse event 0.55 (0.07-4.19) 0.562 0.04(0.00-181.32) 0.447
Type of the second TNFi
Adalimumab 0.83(0.28-2.48)  0.740 N/A N/A N/A N/A
Etanercept 0.86(0.29-2.58)  0.792
Golimumab 1.59 (0.44-5.70) 0.479
Infliximab 1.18(0.15-9.05)  0.872

aCovariates with a p value <0.1 in the univariable analysis included for multivariable analysis.
PESR excluded in the multivariable analysis due to multicollinearity with CRP.
°Not applicable because none of the patients received infliximab as the first TNFi in the SEC group.
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BMI, body mass index; Cl, confidence interval; CRP, C-reactive protein; csDMARD,

conventional synthetic disease-modifying antirheumatic drug; ESR, erythrocyte sedimentation rate; HLA-B27, human leukocyte antigen B27; HR,
hazard ratio; NSAID, non-steroidal anti-inflammatory drug; SEC, secukinumab; TNFi, tumour necrosis factor inhibitor.
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Although the presence of radiographic damage at
baseline is a well-known factor associated with
radiographic progression in patients with AS,14-16
its association with drug survival is poorly stud-
ied. We observed that the presence of syndesmo-
phytes at baseline was associated with a higher
risk of discontinuing SEC but not the alternative
TNFi. This suggests that for patients with syn-
desmophytes, which is associated with an
impaired functional status of the patient,!” an
alternative TNFi would be a better choice than
SEC when switching from a first TNFi.

We also found that smoking was associated with a
higher risk of discontinuing SEC but not the
alternative TNFi. Previous studies have reported
that smoking status does not affect the response
or discontinuation of TNFi.!819 In contrast, one
study has suggested a low response to SEC in
patients with AS who were smokers.2 Collectively,
in patients who are current smokers, an alterna-
tive TNFi could be better than SEC.

The present study has several limitations. First,
although we used strict inclusion and exclusion
criteria to minimize confounding factors, this is a
retrospective study; hence, there is a risk of con-
founding by undetermined variables such as
patients’ functional status (i.e. Bath Ankylosing
Spondylitis Functional Index). Second, we
excluded patients with extra-articular manifes-
tations to homogenize the study population.
Although this approach has an advantage in
reducing confounding by indication and selection
bias, it may also have a disadvantage in that our
findings cannot be generalized to those with
extra-articular manifestations. Third, the number
of events was small in the SEC group, and statisti-
cally powerful conclusion cannot be drawn.
Fourth, the observation period was relatively
short, owing to the relatively recent introduction
of SEC in the treatment of AS. To balance the
observation period between the alternative TNFi
and SEC groups, the observation period was initi-
ated in January 2018, the date when SEC was first
used at our centre. However, although discontinu-
ation of the first TNFi occurs mostly within
5years,2! the second TNFi has a shorter duration
of drug retention than the first TNFi, with a pro-
nounced discontinuation rate during the first year
after switching.2? Therefore, as the drugs of inter-
est were second-line bDMARDs in our study, a
median observation period of 27.8 (14.6-32.6)
months remains clinically meaningful. Further
large head-to-head prospective randomized trials

with long-term follow-up would be helpful to
confirm our present data.

In conclusion, we demonstrated that when
switching bDMARDSs in patients with AS who
were previously exposed to a TNFi, an alterna-
tive TNFi could be preferable in patients with
higher CRP levels or syndesmophytes, or current
smokers, whereas SEC could be a better choice
in patients who presented primary failure of the
first TNFi in terms of drug survival. These data
could be considered when choosing second-line
bDMARDs in patients with AS.
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