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Objective: To assess the clinical response to ixekizumab following secukinumab failure in 
patients with psoriatic arthritis.
Methods: A retrospective multi-center observational study included psoriatic arthritis (PsA) 
patients with a history of treatment with secukinumab, further treated with ixekizumab. 
Primary endpoint was primary response to treatment (drug survival > 6 months); secondary 
endpoints were changes in disease activity indices from initiation of ixekizumab to 6 and 12 
months later and overall drug survival.
Results: Of 23 PsA patients, 86% (n = 20) received more than two TNF inhibitors (TNFi). 
Median secukinumab treatment time was 15 months (IQR 10–21.5 months). Subsequently, 
19 patients (83%) had a primary response to ixekizumab. Overall treatment duration during 
follow-up period for primary responders was 14 months (IQR 10–20.5). Reasons for 
ixekizumab cessation were worsening psoriasis (27%), peripheral arthritis (27%), both 
(47%), worsening of axial disease (13%), and adverse events (6%). Articular disease indices 
including Disease Activity Index for Psoriatic Arthritis (DAPSA), tender joints count (TJC) 
and Simplified Disease Activity Index (SDAI) were significantly lower at 6 and 12 months 
(DAPSA 1.5–2 levels reduction; p = 0.018 and 1–1.5 levels reduction; p = 0.031, respec-
tively; TJC −2.16 [−4.0, −0.3]; p = 0.025 and −1.69 [−3.09, −0.28]; p = 0.022, respectively; 
SDAI −10.13 [−16.4, −3.8], p = 0.003 and −12.2 [−17.1, −7.2], p = 0.0002, respectively). 
PASI75 at 6 and 12 months was achieved by 63% and 57%, respectively, and PASI100 at 6 
and 12 months by 31% and 21%, respectively.
Conclusion: Patients with resistant PsA, including inadequate response to secukinumab, 
demonstrated a good response to ixekizumab, albeit limited on time. Within class switch 
from secukinumab to ixekizumab may be a plausible therapeutic option in PsA patients 
following secukinumab failure.
Keywords: secukinumab, ixekizumab, arthritis, psoriatic, duration of therapy, antibodies, 
monoclonal, humanized, psoriasis

Introduction
Psoriasis is a common, chronic systemic disease with a relapsing-remitting behavior 
that affects 0.9% to 8.5% of the population worldwide. Psoriatic arthritis (PsA) 
affects a subset of 20–30% of psoriasis patients.1 Pathogenesis of psoriasis has 
evolved in recent years. The previous concept of a “TH1 pathway disease” driven 
mainly by a cell-mediated adaptive immune response has shifted to the TH17 
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disease mediated by interleukin 17 (IL-17), as mainly 
responsible for the inflammatory response.2 This, in turn, 
has led the way to the clinical use of IL-17 inhibitors for 
the treatment of psoriasis and PsA.3

Secukinumab, a fully human IgG1κ anti-interleukin-17A 
monoclonal antibody represents an efficacious the treatment 
of psoriasis and PsA, FDA approved for both indications in 
2015 and 2016, respectively. A subsequent anti-IL-17 agent, 
ixekizumab, a humanized IgG4 anti-17A monoclonal anti-
body, was approved by the FDA for the treatment of psoriasis 
and PsA in 2016 and 2017, respectively.

In the field of psoriasis, there is growing evidence 
of a successful switching between the two anti-IL-17 
agents in case of an insufficient response to one of the 
treatments.4,5 In a 12-week, retrospective study of 31 
patients with psoriasis who failed treatment with secu-
kinumab, a positive response was seen in 71% of 
patients switched to ixekizumab.6 In the field of PsA, 
data on switching of biologics is mainly limited to 
TNF inhibitors (TNFi).7,8 An effective switching from 
TNFi to ixekizumab was demonstrated in a Phase 3 
clinical trial.9,10 However, there is currently no data 
regarding the efficacy of ixekizumab in patients with 
PsA who failed secukinumab. In this study, we report 
a real-life clinic experience regarding the efficacy of 
ixekizumab in patients with PsA following secukinu-
mab failure.

Methods
A retrospective observational study was conducted in two 
rheumatology centers in Israel, including PsA patients 
(Classification Criteria for Psoriatic Arthritis (CASPAR 
criteria11)) with a history of treatment with secukinumab, 
further treated with ixekizumab for a minimum of 3 
months. The baseline characteristics of the cohort, treat-
ment details, and disease activity indices were reviewed. 
Primary endpoint was primary response to treatment, 
defined as treatment duration more than 6 months. Lack 
of efficacy or loss of efficacy in terms of articular and/or 
skin disease and side effects over time were reported as 
a reason for switching to another anti-IL17 agent. Lack of 
efficacy (primary failure) was defined by initially not 
responding to treatment within 6 months. Loss of efficacy 
(secondary failure) was defined as loss of clinical response 
after 6 months of treatment in patients who had initially 
demonstrated clinical response.

Secondary endpoints were changes in disease activity 
indices from initiation of ixekizumab to 6 and 12 months. 

Skin disease severity was assessed using the Psoriasis 
Area and Severity Index (PASI)12 and Body Surface 
Area (BSA); peripheral joint disease was assessed using 
68-tender and 66-swollen joints counts (TJC and SJC 
accordingly); the presence of enthesitis was assessed by 
Leeds Enthesitis Index (LEI),13 disease activity was 
assessed by Clinical Disease Activity Index (CDAI),14 

Simplified Disease Activity Index (SDAI),15 and Disease 
Activity Index for Psoriatic Arthritis (DAPSA). DAPSA 
levels were categorized into four levels: remission (0–4), 
low (5–14), moderate (15–28) and high (>28).16 Axial 
disease was defined as clinical evidence of inflammatory 
back pain with or without radiographic evidence or 
a magnetic resonance imaging (MRI)-based sacroiliitis.

Statistical Analysis
The mean change in various disease parameters between 
the beginning of the follow-up, with the initiation of 
ixekizumab, and the different follow-up points (6 and 12 
months) were tested using a one-sample t-test. Time until 
treatment failure was estimated using Kaplan–Meier 
curves and compared using the Log rank test. Hazard 
ratios (HRs) and corresponding 95% confidence intervals 
(CIs) were calculated using the Cox proportional-hazards 
model to test the association between each variable and the 
time to treatment failure. DAPSA levels at the beginning 
of treatment were compared to the levels at 6 and 12 
months of therapy using the paired Wilcoxon signed rank 
test. A 95% confidence interval was calculated for the 
change in levels. All statistical analysis was performed 
using R Statistical Software (version 3.6.3; R Foundation 
for Statistical Computing, Vienna, Austria).

Results
Clinical and Demographic Variables
A total of 23 PsA patients were enrolled in the study. The 
demographics and clinical characteristics of the study 
sample are detailed in Table 1. There were 12 male 
(52%) and 11 female (48%) patients. The mean age was 
58.7 years (13.4 SD) and the mean BMI was 31.2 (4.8 
SD). The mean duration of psoriasis was 22 years (stan-
dard deviation (SD) 13.9) and the mean duration of PsA 
was 14 years (SD 9.3). Most patients (n = 20, 86%) 
received two or more TNFi and ten patients (43%) 
received both TNFi and ustekinumab. The median number 
of biologics prior to secukinumab was 3 (IQR 2–4).
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Of the 23 patients, only one patient (4.0%) was defined as 
a primary non-responder to secukinumab, whilst others 
experienced a secondary treatment failure (n = 22, 96%). 
The median duration of treatment with secukinumab was 15 

months (IQR 10–21.5 months). Loss of efficacy related to skin 
and joint disease were the two major causes for a switch of 
treatments – 11 patients (48%) suffered both from active 
peripheral arthritis and worsening skin disease, while six 
patients (26%) had either active skin disease or peripheral 
arthritis. Four patients (17%) had active axial disease and 
one patient discontinued treatment due to adverse events 
(dermatitis).

Ixekizumab Response and Drug Survival
Of the 23 patients treated with ixekizumab after secukinu-
mab, during a median follow-up time of 20 months (IQR 
13.5–26.5), 19 patients (83%) had an initial response to 
treatment. Four patients (17%) had experienced primary 
treatment failure, with a median treatment of 4 months 
(IQR 3.75–4.5). Of the initial responders, subsequently 15 
patients (65%) had experienced treatment failure during the 
follow-up period, with a median treatment duration of 8 
months (IQR 6.5–13.5). Overall treatment duration during 
follow-up period for primary responders was 14 months 
(IQR 10–20.5). Overall, drug survival was 83% at 6 months 
and 50% at 12 months. Of the 15 patients who discontinued 
the treatment, 4 patients (27%) have done so mainly because 
of worsening psoriasis; 4 patients (27%) mainly because of 
worsening peripheral arthritis, seven patients (47%) because 
of worsening of both skin disease and arthritis, two patients 
(13%) due to worsening axial disease, and one patient (6%) 
due to adverse events (dermatitis). A survival curve 
(Kaplan-Meier) on ixekizumab is presented in Figure 1A.

Factors Affecting Ixekizumab Response
Of the 9 patients treated with secukinumab for 6–12 
months, 3 patients (33%) then experienced primary failure 
of ixekizumab, compared to only one patient (8%) of the 
13 patients that received secukinumab for over a year. 
Most of the patients treated with secukinumab for over 
a year (8 out of 13) were still receiving ixekizumab after 
12 months. However, in a univariate analysis, the duration 
of treatment with secukinumab was not found to be sig-
nificantly associated with time interval until treatment fail-
ure with ixekizumab (p = 0.336) (Figure 1B).

Secondary Endpoints – Arthritis and Skin 
Disease Parameters
Data regarding disease indices response to ixekizumab 
treatment is presented in Figure 2. Data availability is 
described in Supplementary Table 1. The change in 

Table 1 PsA Cohort Characteristics at the Initiation of the IXE 
Treatment (N = 23)

Age (Years, Mean ± SD) 58.7 ± 13.4

Gender, M:F 12:11

BMI (mean ± SD) 31.2 ± 4.8

Psoriasis duration (yr ± SD) 22.0 ± 13.9

PASI (mean ± SD) 8.5 ± 6.7

PsA duration (yr ± SD) 14.0 ± 9.3

68-TJC (mean ± SD) 5.1 ± 5.9

66-SJC (mean ± SD) 4.3 ± 6.7

SDAI (mean ± SD) 21.8 ± 14.5

Enthesitis (%) 22%

Axial disease (%) 30%

Dactylitis (%) 43%

Nail Involvement 30%

Concomitant methotrexate treatment (%) 17%

Other concomitant drug treatment (%) 22%

Previous Biologic treatment:
Total Anti-TNF 96%

1 (%) 9%
2 (%) 39%

3 (%) 30%

4 (%) 17%
Ustekinumab (%) 43%

Apremilast (%) 9%

Secukinumab (%) 100%
Total biologic treatments (excl. 

secukinumab) (median, IQR)

3 (2–4)

Secukinumab treatment:
Median treatment length (months, IQR) 15 (10–21.5)

Reasons for discontinuation

Both skin and arthritis 48%

Mainly worsening psoriasis 26%
Mainly active peripheral arthritis 26%

Active sacroiliitis/axial disease 17%

Adverse effects to biologic 4%
Other 4%

Abbreviations: BMI, body mass index; IQR, interquartile range; IXE, ixekizumab; 
PASI, Psoriasis Area and Severity Index; PsA, psoriatic arthritis; SD, standard 
deviation; SDAI, Simplified Disease Activity Index; SJC, swollen joints count; TJC, 
tender joints count; TNF, tumor necrosis factor.
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various disease parameters was evaluated after 6 and 12 
months of ixekizumab treatment. There was a significant 
improvement in TJC at 6 and 12 months (−2.16 [−4.0, 
−0.3]; p = 0.025 and-1.69 [−3.09, −0.28]; p = 0.022, 
respectively). SJC was significantly improved at 6 months 
but not at 12 months (−2.68 [−5.3, −0.04]; p = 0.046 and 
−1.50 [−4.25,1.25]; p = 0.26, respectively). CDAI score 

was significantly improved at 6 months (−10.19, [−16.26, 
−4.1], p = 0.002) and at 12 months (−9.29 [−14.8, −3.71], 
p = 0.003) as was SDAI score (−10.13 [−16.4, −3.8], p = 
0.003 and −12.2 [−17.1, −7.2], p = 0.0002). DAPSA levels 
at the beginning of treatment were compared to levels at 6 
and 12 months of therapy. Of the 21 patients for which 
DAPSA score was available at the beginning of treatment, 

Figure 1 Survival on ixekizumab. (A) survival on ixekizumab; (B) a comparison of survival on ixekizumab dependent on survival on secukinumab. 
Abbreviations: IXE, ixekizumab; COS, Secukinumab.
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16 had a moderate/high DAPSA score. At 6 months, 8 
patients (50%) with a previous moderate/high disease 
activity improved to low disease activity/remission. At 
12 months, of 11 patients with data available, 5 (31% of 
patient with moderate/high disease activity at beginning) 
remained at low disease activity/remission. A paired 
Wilcoxon signed-rank test showed that ixekizumab treat-
ment was associated with significantly lower DAPSA 
levels at 6 and 12 months (1.5–2 levels reduction; p = 
0.0115 and 1–1.5 levels reduction; p = 0.0192, respec-
tively) (Supplementary Figure 1).

Measures of skin disease also demonstrated improve-
ment – BSA was significantly reduced after 6 months 
(−7.16 [−2.81, −12.5], p = 0.01) but not after 12 months 
(−5.6 [−1.40, −14.4], p = 0.189) and PASI was signifi-
cantly lower after 6 months (−5.08, [−3.59, −8.06], p = 
0.002) and 12 months (−6.9, [−10.54, −3.34], p = 0.001). 
Overall, of the available data of patients with skin dis-
ease, at six months, PASI50 was achieved by 81% (13 
patients), PASI75 was achieved by 63% (10 patients), 
PASI90 was achieved by 50% (8 patients) and PASI100 

by 31% (5 patients). At 12 months, PASI50 and PASI75 
were achieved by 57% (8 patients), PASI90 was achieved 
by 43% (6 patients) and PASI100 by 21% (3 patients) 
(Supplementary Figure 2).

Discussion
This is the first study to report a real-life clinic experience 
of IL-17 switch in patients with resistant PsA, as an 
advanced line of treatment after multiple biologics failure. 
In this study, patients after failure of multiple biologic 
treatments experienced a median survival of 14 months 
(10–20.5 IQR) on ixekizumab after they had previously 
failed secukinumab. Most of the patients demonstrated 
primary response to ixekizumab after the failure of secu-
kinumab, with a significant reduction of disease activity 
after 6 and 12 months. Subsequently, overtime, most 
patients had experienced treatment failure, due to worsen-
ing peripheral disease, worsening dermatologic disease, or 
both; only a few experienced adverse events causing treat-
ment cessation. There was a trend towards better drug 

Figure 2 Change in disease parameters after 6 and 12 months of ixekizumab treatment. 
Abbreviations: CDAI, Clinical Disease Activity Index; CRP, C-reactive protein; DAPSA, Disease Activity Index for Psoriatic Arthritis; PASI, Psoriasis Area Severity Index; 
PGA, Patient’s Global Assessment; PGHA, Physician Global Assessment; SDAI, Simplified Disease Activity Index; SJC, swollen joints count; TJC, tender joints count.
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survival for patients previously treated with secukinumab 
for more than a year.

Data on the efficacy of treatment switches for joint 
disease in PsA are limited and mostly focused on switch-
ing between TNFi.7 Current data suggest that TNFi 
response rates and drug survival diminish after switching, 
although patients treated with advanced treatment lines 
still experience an improvement in disease activity. In 
those trials, the second-line drug survival after one year 
was around 60%–74%, and closer to 50% for the third 
treatment line,17,18 comparable to the 50% survival rate in 
our study. Of note, these results were published before the 
approval of non-TNFi agents for PsA, thus fewer drug- 
switching options were available, which could have led to 
longer drug survival on advanced treatment lines.

Trials examining the switching between the TNFi class 
to drugs with a different mechanism of action include the 
PSUMMIT2 trial for ustekinumab,19 the FUTURE2 trial 
for secukinumab,20 and the SPIRIT-P2 trial, which demon-
strated the efficacy of ixekizumab for patients after one or 
two TNFi failures.9 Currently, there are no clinical trials 
examining the optimal treatment strategy for patients 
exhausting multiple treatment options in different drug 
classes. Since no head-to-head trial data are available 
within mechanisms of action, the current guidelines by 
the European League Against Rheumatism (EULAR)21 

and by the Group for Research and Assessment of 
Psoriasis and PsA (GRAPPA)22 recommend switching 
within a class as a viable option, based on expert opinion 
and some observational data.

In the treatment of plaque psoriasis, however, there is 
a growing body of evidence supporting the switching 
within class between secukinumab and ixekizumab. In 
a meta-analysis of 14 publications comprising 655 
patients, about half the patients previously treated with 
secukinumab reached PASI100 after short-term treatment 
with ixekizumab, and a higher proportion (75% of 
patients) reached PASI75 in a similar timeframe,23 similar 
to the dermatologic response rate seen in our study. In 
a retrospective study of 50 patients previously treated 
with secukinumab, the mean drug survival of ixekizumab 
was 16 months, similar to the 14 months survival in our 
study, with a similar proportion of patients remaining on 
ixekizumab at the study end.24 In a multicenter study, 69 
patients, of which 20 were also affected by psoriatic 
arthritis, were treated with ixekizumab following a loss 
of efficacy to secukinumab. The majority of patients 
(72.4%) reached 24 weeks of treatment, and most of 

them (40 patients) achieved PASI75.25 These and several 
other trials support the notion that ixekizumab might 
represent a valid treatment option in patients with psoriasis 
who failed secukinumab.4,5,26

As for treatment safety, in patients treated for ixekizu-
mab for plaque psoriasis, PsA, and axial spondyloarthritis, 
the incidence of AEs leading to discontinuation was gen-
erally low (5.1 per 100 patient years).27 There are cur-
rently no data regarding the safety of within-class switch 
in relation to adverse events (AE). Specifically, it is cur-
rently unknown whether AEs on one anti-IL17 tend to 
recur with a second agent. Our data show a high safety 
profile for secukinumab and ixekizumab, as highlighted by 
the low rate of drug discontinuation due to AEs, although 
it is possible that patients with severe AEs on one anti- 
IL17 agents were less likely to be treated with a second 
agent in the first place. There was only one patient who 
discontinued secukinumab due to adverse events and later 
developed another AE with ixekizumab treatment. 
However, the low incidence of both events does not 
allow for the inference of causality.

The potential mechanism for efficacy in switching 
from one anti-IL-17A to another remains unclear. The 
in vitro affinity for IL-17A for ixekizumab is about 50– 
100 times higher than for secukinumab.28 This could be 
attributed to it being a humanized high-affinity monoclo-
nal antibody of the subclass IgG4, compared to secukinu-
mab being a fully human monoclonal IgG1κ antibody; or 
to a lower equilibrium dissociation constants (Kd) for 
ixekizumab, allowing a higher potential for IL-17A 
blockade.29 This in vitro data is further supported by 
clinical evidence of matching-adjusted indirect compari-
sons showing a slightly higher (10–12%) response rate for 
psoriasis treatment with ixekizumab compared to 
secukinumab.30

To our knowledge, this is the first study to demonstrate 
the efficacy of within-class switch between secukinumab 
and ixekizumab for the treatment of psoriatic arthritis. The 
main strength of this study is the inclusion of a resistant 
and pre-treated patient population which is usually 
excluded from clinical trials. Limitations of this study 
include the relatively small sample size, retrospective ana-
lysis, and lack of complete data on disease activity mea-
sures. A potential bias is the relatively high response rate 
to secukinumab in our cohort, which is higher than pre-
viously demonstrated in clinical trials,31 hence our popula-
tion might represent a subset of patients more susceptible 
to IL-17A pathway inhibition.
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In conclusion, our study suggests that PsA patients 
after failure of multiple biologic treatments experienced 
a significant response in terms of peripheral arthritis and 
dermatologic disease on ixekizumab following the pre-
vious failure with secukinumab. However, the treatment 
effect was limited on time with 65% failure after a median 
time of 8 months. Within class switch from secukinumab 
to ixekizumab may be considered as a plausible therapeu-
tic option in PsA patients following secukinumab failure.
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