www.nature.com/scientificreports

scientific reports

OPEN

W) Check for updates

Ixekizumab for the treatment
of psoriatic arthritis: an Italian
multicentric retrospective
observational study

Stefano Gentileschi?, Riccardo Terribilit, Carla Gaggiano(*, Elisa Fiorentini?,

Laura Cometi?, Cosimo Cigolini3, Fabio Massimo Perrotta*, Silvia Scriffignano*,

Luca Di Cato®, Anna Panaccione®, Laura Niccoli®, Fabrizio Cantini®, Maurizio Benucci’,
Francesca Li Gobbi’, Andrea Delle Sedie?, Antonio Vitale!, Ennio Lubrano*, Bruno Frediani® &
Serena Guiducci?

Ixekizumab (IXE), an IL-17 A inhibitor, demonstrated efficacy in clinical trials in patients with psoriatic
arthritis (PsA), and favorable data have emerged from real-world evidence studies on psoriasis as well.
However, real-world data specific to PsA remain limited. This study aims to assess IXE effectiveness
in reducing disease activity in patients with PsA and determine its drug retention rate (DRR) over

24 months. The secondary aim is to identify factors potentially affecting long-term persistence on
therapy. A retrospective observational study was conducted. Consecutive adult patients meeting the
CASPAR criteria for PsA and treated with IXE for =3 months were included. Patients were evaluated
at regular intervals on a routine clinical basis for disease activity and quality of life assessment. 132
patients (78 females, 54 males; mean age 59.1+11.9 years) were included. At baseline, the median
(IQR) Disease Activity in Psoriatic Arthritis (DAPSA) was 16.2 (7.7), and the visual analogue scale (VAS)
for pain was 6.5 (3.0). In patients with axial involvement, the median (IQR) Ankylosing Spondylitis
Disease Activity Score — C-reactive protein (ASDAS-CRP) was 3.4 (1.3), and the Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) was 5.0 (1.5). IXE treatment was associated with
statistically significant reductions in DAPSA (p<0.001), ASDAS-CRP (p<0.001), BASDAI (p<0.001),
VAS-pain (p<0.001), Health Assessment Questionnaire (HAQ) (p<0.001), erythrocyte sedimentation
rate (p=0.014), and CRP (p=0.004) over 24 months. At 24 months, remission and low disease activity,
according to DAPSA thresholds, were achieved by 46.7% and 93.3% of patients, respectively, while
Very Low Disease Activity and Minimal Disease Activity criteria were met by 16.0% and 34.0%,
respectively. IXE DRR was 82.1%, 76.3%, and 73.3% at 12, 18, and 24 months, respectively, with
lower values in female patients (p=0.036). No differences were observed in IXE DRR when stratifying
the cohort by axial involvement (p=0.84), prior exposure to biologics or tsDMARDs (p=0.68), or

body mass index (BMI) categories (p=0.48). In conclusion, IXE enabled rapid and sustained disease
control in patients with PsA across multiple disease domains. The high DRR supports its long-term
use, regardless of prior biologic exposure or BMI. Gender differences in IXE treatment response may
warrant further exploration.
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Psoriatic arthritis (PsA) is a chronic inflammatory disease with multisystem involvement, primarily affecting
skin and nails, peripheral and axial joints, and periarticular tissues such as entheses, tendons, capsules, and
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ligaments'. Its presentation is highly heterogeneous and often accompanied by comorbidities, including
metabolic syndrome, cardiovascular disease, and depression, as well as additional organ involvement, such
as Crohn’s disease (CD) and uveitis®. Indeed, the complex manifestations of PsA, coupled with its systemic
nature, have led to the recent adoption of the term “psoriatic disease”, which more accurately reflects the shared
pathogenetic mechanisms driving its varied clinical presentations.

A critical feature of PsA is the relationship between psoriasis (PsO) and musculoskeletal inflammatory
symptoms, with up to 30% of PsO patients potentially developing arthritis, which may appear before cutaneous
symptoms or concomitantly?. Although the exact pathogenetic mechanisms underlying PsA are not fully
understood, environmental factors are likely to interact with genetic predisposition leading to abnormal
activation of both the innate and adaptive immune systems. Central to this immune dysregulation is interleukin
(IL)-17, whose production is primarily driven by the activation of Th17 lymphocytes through mediators such
as transforming growth factor beta (TGF-f), IL-6, IL-23. The release of IL-17 significantly contributes to the
amplification of the inflammatory response, with synovial fibroblasts, chondrocytes and osteoclasts activation
and the stimulation of the nuclear factor kappa-light-chain-enhancer of activated B cells (NF-kB) pathway
further exacerbating the process’.

In this context, the introduction of the IL-17 blocking agents alongside conventional disease-modifying
anti-rheumatic drugs (cDMARDs) and anti-tumor necrosis factor (TNF) treatments, marked a significant
advancement in the management of both PsO and PsA. Notably, Ixekizumab (IXE), a humanized monoclonal
IgG4 antibody targeting the IL-17 A isoform, was licensed by the European and American regulatory agencies
for the treatment of these conditions in 2016 and 2017 respectively.

Clinical trials have consistently demonstrated IXE efficacy in controlling disease activity across multiple PsA
domains, compared to placebo in treatment-naive and drug-experienced patients, while maintaining a robust
safety profile (SPIRIT-P1, SPIRIT-P2, SPIRIT-P3, and SPIRIT-H2H)%!1.

These encouraging results have been replicated and confirmed in real-life studies, which also reported high
drug retention rates (DRR)'*-!4, However, unlike the registration trials, most real-life data focus on the use of
IXE in patients with PsO, with specific evidence for PsA still being limited?®.

Therefore, we have designed a retrospective study to assess the effectiveness of IXE in controlling disease
activity in patients with PsA, and to evaluate the long-term persistence in therapy in a multicenter cohort.

Methods
Aim of the study and patient selection
A retrospective multicentric observational study was conducted at seven Italian rheumatology centers.

The primary aims of the study were (1) to assess IXE effectiveness in reducing disease activity in patients with
PsA, and (2) to determine IXE DRR over 24 months. The secondary aim of the study was to identify any factors
that might influence the DRR of IXE in patients with PsA.

All consecutive adult patients with PsA treated with IXE in routine clinical practice from 2018 to 2024 at the
participating rheumatology centers were identified through review of electronic medical records and outpatient
clinic databases. Patients were eligible for inclusion if they: (1) were > 18 years of age; (2) fulfilled the 2006
Classification Criteria for Psoriatic Arthritis (CASPAR)15; and (3) received IXE for the treatment of PsA for
a minimum of 3 months®. Patients were excluded if no baseline clinical assessment was available or IXE was
prescribed for indications other than PsA.

Given the retrospective nature of the study, a formal a priori sample size calculation was not performed.
The sample size was determined by the number of eligible patients treated with IXE during the study period
across participating centers. The resulting cohort size was considered adequate for analyzing longitudinal disease
activity, treatment persistence, and exploratory subgroup analyses, and was comparable to or larger than those of
previously published real-world studies in PsA'2-14,

Disease activity assessment

Disease activity was measured using Disease Activity in Psoriatic Arthritis (DAPSA). Ankylosing Spondylitis
Disease Activity Score (ASDAS)- C-reactive protein (CRP) and Bath Ankylosing Spondylitis Disease Activity
Index (BASDALI) were used to evaluate disease activity in patients with axial involvement. The visual analogue
scale (VAS) for pain was also assessed®!>!%. To obtain a more comprehensive picture of disease control across
the various domains affected by PsA manifestations, the criteria for Minimal Disease Activity (MDA) were
also evaluated. To this aim, enthesitis was clinically evaluated as present or absent. The Health Assessment
Questionnaire (HAQ) was used to assess overall quality of life, indirectly measuring the impact of the disease on
the ability to carry out daily activities'®.

DAPSA is a clinimetric index used to assess disease activity in PsA!”. It includes the Swollen Joint Count
(SJC) and Tender Joint Count (TJC) measured on 68/66 joints, the patient’s VAS pain score, the Patient Global
Assessment (PtGA), and CRP levels. DAPSA classifications validated for PsA include: <4 (remission, REM), >
4-<14 (low disease activity, LDA), > 14-<28 (moderate disease activity) and > 28 (high disease activity).

Axial involvement was defined based on the treating rheumatologist’s clinical assessment, supported by
imaging findings when available. Clinical evaluation was consistent with inflammatory back pain features as
defined by the ASAS expert framework?*, while imaging evidence of axial spondyloarthritis (axSpA) (radiographs
and/or MRI) was recorded when present. ASDAS and the BASDAI are two key indices used to assess disease
activity in axSpA'®. ASDAS is derived from five disease variables measured on 10 cm VAS scales, along with
CRP levels, while BASDAI consists of six disease variables, also measured on 10 cm VAS scales. Given the lack
of validated axial PsA activity instruments, ASDAS-CRP and BASDAI were used pragmatically to describe axial
symptom burden, acknowledging their limitations in this context.
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Very Low Disease Activity (VLDA) is defined when all 7 of the following targets are achieved: TJC < 1, SJC
< 1, enthesitis count < 1, skin involvement (Psoriasis Area and Severity Index (PASI) < 1 or body surface area
(BSA) < 3%), function (measured by the HAQ) < 0.5, patient’s global VAS on a 100 mm scale < 20, and patient
pain VAS on a 100 mm scale < 15. If 5 out of 7 criteria are met, the patient is classified as being in MDA'".

When collecting information about reasons of IXE discontinuation, the definitions of primary or secondary
inefficacy were applied based on musculoskeletal outcomes only, while inefficacy on the cutaneous domain was
eventually collected separately as “other reasons for discontinuation”

Therapeutic scheme and follow-up

IXE was administered to all patients, according to the Group for Research and Assessment of Psoriasis and
Psoriatic Arthritis (GRAPPA) and the European Alliance of Associations for Rheumatology (EULAR)
recommendations®*?!, The licensed therapeutic scheme for PsA was employed, which is IXE 160 mg
subcutaneously at the start, followed by 80 mg at 4-week intervals.

Demographics, clinical, and laboratory data from PsA patients were recorded at baseline (TO, start of IXE
treatment), followed by assessments at 3 and 6 months, and every 6 months thereafter, extending through a
24-month observational period on a routine clinical basis. When assessments were not conducted exactly at the
predefined timepoints, data were assigned to the nearest timepoint provided that an examination was performed
within + 15 days.

Statistical analysis

Statistical analysis was performed by using JASP open-source statistics package version 0.18.3. Descriptive
statistics included sample sizes, mean and standard deviation (SD) or median and interquartile range (IQR).
Shapiro-Wilk test was used to assess normality distribution of data. Differences in paired continuous variables
were analyzed by repeated measured ANOVA (non-parametric Friedman’s test) and Conover’s post-hoc test.
For longitudinal outcomes, the number of participants with available data at each time point was reported,
and primary analyses were conducted in participants with complete longitudinal measurements to ensure
transparency and a conservative approach. To evaluate the robustness of the results and mitigate potential bias
due to incomplete follow-up, linear mixed models were subsequently performed on the full cohort as sensitivity
analyses. Differences in paired nominal dichotomic variables were assessed by McNemar’s test, including only
participants with available data at the two relevant time points for each comparison. Nevertheless, proportions
of patients achieving the outcomes were also reported based on the total cohort for transparency. Time-to-
event analysis with DRR calculation was performed by Kaplan-Meier method, with the event being drug
discontinuation for any reason except for disease remission. The survival curves were compared according to
specific factors by the Log-Rank test. The threshold for statistical significance was set to p <0.05 and all p-values
were two-sided.

Ethics
All patients signed a “Patient Consent Form” in full knowledge of how their data would be used.

The study was conducted in accordance with the declaration of Helsinki and was approved by the Ethics
Committee of the University of Siena (protocol RHELABUS 22271).

Results

Baseline characteristics of the cohort

A total of 132 patients (78 females/54 males) with a mean age + SD of 59.1 + 11.9 years [23.3-83.1] were included.
Based on body mass index (BMI) values, 60/118 patients (50.9%) were classified as overweight and 29/118
(24.6%) as obese. While 128 patients (97.0%) presented peripheral joint involvement, 48 patients (36.4%) had
also axial involvement. PsO was present in 104 patients (78.8%); among patients without current skin PsO, PsA
classification was supported by other CASPAR features, including a documented family history of PsO where
available. Nail PsO was observed in 8 of 69 patients (11.6%) with available data. History of dactylitis was reported
in 27 patients (20.5%), and enthesitis in 59 (44.7%). Lastly, 2 patients (1.5%) had associated ocular involvement,
and the same proportion had intestinal involvement. Seventy-six patients (57.6%) had previously been treated
with at least one biologic/targeted synthetic DMARDs (b/tsDMARDs), of whom 25 (18.9%) experienced a
primary inefficacy of anti-TNF-a treatment. At baseline, the median (IQR) disease activity was 16.2 (7.7) [0-
40.0] according to the DAPSA index (moderate activity), and the median (IQR) VAS-pain score was 6.5 (3.0)
[1.0-10.0]. In patients with axial involvement, the median (IQR) values of ASDAS-CRP and BASDAI were 3.4
(1.3) [0-5.1] and 5.0 (1.5) [0-9.3], indicating high and active disease, respectively. Baseline characteristics of the
cohort are detailed in Table 1.

Effectiveness of IXE in controlling disease activity
IXE was administered as monotherapy in 101 cases (76.5%) or in combination with a cDMARD in 29 cases
(21.9%). The median treatment duration (IQR) was 18.0 (18.0) months [3.0-24.0].

At the repeated measured ANOVA analysis, a statistically significant improvement was observed over
24 months of treatment in the median levels of ESR (p=0.014), CRP (p=0.004), VAS pain (p<0.001), HAQ
(p<0.001), DAPSA (p<0.001), ASDAS-CRP (p<0.001) and BASDAI (p <0.001) (Fig. 1). Linear mixed models
were applied to all longitudinal outcomes based on the entire cohort as a sensitivity analysis, confirming
statistically significant improvements over 24 months of treatment in ESR (p <0.001), CRP (p <0.001), VAS pain
(p<0.001), HAQ (p<0.001), DAPSA (p<0.001), ASDAS-CRP (p<0.001) and BASDAI (p<0.001).

At the last follow-up available (T24), the median (IQR) DAPSA score in the whole cohort was 4.3 (3.7)
[0.2-18.0]; in the subgroup of patients with axial involvement, the median (IQR) ASDAS-CRP score was 1.3
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Demographic features Distribution

Age (years), mean + SD [min-max] 59.1+11.9 [23.3-83.1]
Age at onset (years), mean +SD [min-max] 48.0+12.1 [16.0-79.0]
Age at diagnosis (years), mean + SD [min-max] 50.1+11.5[17.0-79.0]
BMI, mean + SD [min-max] (n. available observations) 27.1+5.0 [18.8-50.8] (n=118)
Male sex, n. (%) 54 (40.9)

Duration of IXE treatment (months), median (IQR) [min-max] | 18.0 (18.0) [3.0-24.0]
Clinical features N. patients (%)

Axial involvement 48 (36.4)

Peripheral involvement 128 (97.0)

Dactylitis 27 (20.5)

Enthesitis 59 (44.7)

Psoriasis 104 (78.8)

Nail psoriasis (n. available observations) 8 (11.6) (n=69)

Gut Involvement 2(1.5)

Ocular Involvement 2(1.5)

Fibromyalgia (n. available observations) 23(17.6) (n=131)
Hypercholesterolemia 51 (38.6)

Arterial Hypertension 35(26.5)
Hyperuricemia 14 (10.6)

Disease activity Median (IQR) [min-max]
DAPSA 16.2 (7.7) [0-40.0]
ASDAS-CRP 3.4 (1.3) [0-5.1]
BASDAI 5.0 (1.5) [0-9.3]

VAS pain 6.5(3.0) [1.0-10.0]
HAQ 0.96 (0.8) [0-3.0]
Previous treatment N. patients (%)

Prior b/tsDMARDs use 76 (57.6)

TNFi exposure 74 (56.1)

TNFi primary non-responders 15(11.4)

TNFi secondary non-responders 8(6.1)

Table 1. Clinical presentation and demographic features. Percentages are calculated on the entire cohort
(n=132) unless otherwise specified. For variables with missing data, the number of available observations

is reported. BMI was calculated from baseline weight and height; implausible height values were treated as
missing for BMI-derived analyses. ASDAS-CRP Ankylosing spondylitis disease activity score-C reactive
protein, BASDAI bath Ankylosing spondylitis disease activity index, b/tsDMARD biologic/targeted synthetic
disease modifying antirheumatic drugs, BMI body mass index, DAPSA disease activity in psoriatic arthritis,
HAQ health assessment questionnaire, IXE ixekizumab, IQR interquartile range, SD standard deviation, TNFi
tumor necrosis factor inhibitors, VAS visual analogue scale.

(0.2) [0.6-3.3] and the median (IQR) BASDAI score was 3.0 (1.2) [0-6.2]. In detail, a statistically significant
improvement was observed at the Conover’s Post Hoc Comparisons between T0 and T3 in the case of DAPSA
(p<0.001), ASDAS-CRP (p=0.005), BASDAI (p=0.013), HAQ (p < 0.001), VAS pain (p < 0.001), CRP (p =0.008),
and ESR (p=0.02), but not between T3 and T6 nor between T6 and T12 (p > 0.05 for all comparisons).

The improvement of DAPSA score during the treatment period was not influenced by the presence of
psoriasis (p=0.188 within groups comparison).

Remission and Low Disease Activity (LDA) according to the DAPSA were achieved by 20.8% and 66.3% of
patients at T3 (p=0.06 and p <0.001, respectively), 29.8% and 79.8% at T6 (p <0.001 for both), 32.9% and 82.3%
at T12 (p=0.003 and p<0.001, respectively), and 46.7% and 93.3% at T24 (p=0.07 and p=0.53, respectively)
(Fig. 2A).

VLDA and MDA were achieved by 6.7% and 18.3% of patients at T3 (p=0.02 and p <0.001, respectively),
11.1% and 27.9% at T6 (p <0.001 for both), 10.2% and 28.4% at T12 (p=0.003 and p <0.001, respectively), and
16.0% and 34.0% at T24 (p=0.008 and p <0.001, respectively) These percentages refer to the entire cohort and
not only to the patients in treatment at the respective timepoint (Fig. 2B).

Long-term persistence on IXE treatment
The DRR of IXE at 12, 18, and 24 months were 82.1%, 76.3%, and 73.3%, respectively (Fig. 3A). When stratified
by sex, women showed a lower DRR compared to men (p=0.036) (Fig. 3B).
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Fig. 1. Variation of disease activity indexes over 24 months of follow-up with IXE treatment. The number

of patients with available information at each time point is reported. List of abbreviations: ASDAS-CRP
Ankylosing spondylitis disease activity score-C-reactive protein, BASDAI bath Ankylosing spondylitis disease
activity index, DAPSA disease activity in psoriatic arthritis.
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Fig. 2. Frequency of DAPSA low disease activity, DAPSA remission (A), minimal disease activity or very low
disease activity (B) achievement over 24 months of follow-up with IXE treatment. The frequency of outcome
achievement based on available information (valid %) is reported in blue. Other frequencies reported as bars
are based on the entire cohort (actual %). DAPSA disease activity in psoriatic arthritis, MDA minimal disease
activity, VLDA very low disease activity.
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Fig. 3. Survival curve of IXE over 24 months of follow-up (A). When stratifying the cohort according to sex,
the drug retention rate of IXE was higher in male than female patients (p =0.036 at the Log-rank test) (B).

No differences were observed when stratifying the cohort by the presence of axial involvement (p=0.84),
prior exposure to b/tsDMARDs (p=0.68) and TNF inhibitors specifically (p=0.57), presence of psoriasis
(p=0.05), or different BMI categories (p=0.48).

At the end of the observation period, 29 patients (22%) had discontinued treatment with IXE. Specifically,
9 cases (6.8%) of adverse events (AEs) were reported (injection site skin reaction in 5 cases (3.8%) and mild
infections in 4 cases (3%)), while 23 patients (17.4%) discontinued treatment due to primary (i.e. lack of efficacy)
or secondary inefficacy (i.e. loss of efficacy), respectively in 15 cases (11.4%) and 8 cases (6%) (an adverse event
was reported along with inefficacy in 3 patients). None discontinued IXE due to inefficacy on psoriasis. Of note,
no exacerbation of gastrointestinal symptoms was observed in the 2 patients with an associated diagnosis of CD.

Discussion

The results from the present study support IXE effectiveness in the management of PsA in a real-world setting,
with rapid and sustained improvements across key disease domains. Highly encouraging findings were also
observed for DRR over a 24-month period of treatment, regardless of patients clinical and treatment variables.

The clinical characteristics of PsA in our cohort largely align with the existing literature, especially considering
the reported wide variability in the manifestations of dactylitis, enthesitis, and axial involvement?-2°, The high
prevalence of overweight and obesity, as highlighted by BMI values, was expected?®. Obesity is one of the most
common comorbidities in PsA, supporting the theory that adipose tissue plays a role not only in metabolic
processes but also in inflammatory and autoimmune mechanisms.

Concerning clinical effectiveness, IXE treatment allowed a steady disease control across all disease domains
in our patients, with a rapid onset of response, observed at 3 months and maintained thereafter. In fact, we
registered a considerable reduction in key clinimetric indexes, including DAPSA, ASDAS-CRP and BASDAL
These improvements were most notable in both peripheral and axial joint symptoms. Additionally, a similar
trend was observed in the MDA composite score, reflecting significant progress not only in joint involvement but
also in skin symptoms and enthesitis (VLDA reached by 16% of patients at T24 and MDA by 34% of patients).

Such data are especially important since, despite the inclusion of PsA patients in various real-world cohort
studies involving IXE, specific PsA-related efficacy outcomes (beyond the PASI score used for the assessment of
PsO) have been analyzed to a limited extent!*?”-3, In particular, it is worth mentioning the results from a 2024
multicentric prospective registry analysis from the Gruppo Italiano Studio Early Arthritis (GISEA) collecting
223 PsA patients. The authors reported a significant improvement within 6 months of IXE treatment for TJC and
SJC and DAPSA score, persisting up to 24 months*4,

Other recent real-world reports have further contributed to the evidence on IXE, although with different
target populations and study objectives. Building on this context, our findings extend the existing real-world
literature on IXE in two main ways. Chiricozzi et al. (LOTIXE) evaluated long-term IXE effectiveness in
moderate-to-severe plaque PsO, primarily using dermatologic endpoints (e.g., PASI and DLQI) in a responder-
enriched population requiring > 12 months of continuous treatment’, whereas our study focuses on a CASPAR-
classified PsA cohort and evaluates longitudinal musculoskeletal disease activity with validated disease activity
indexes (e.g., DAPSA) together with PROs and functional measures. Furthermore, Bellis et al. investigated IXE
drug survival and predictors of discontinuation in a monocentric PsA cohort focusing on DRR!?, while our
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multicenter dataset integrates both multi-domain effectiveness trajectories and 24-month treatment persistence,
including patients who discontinued during follow-up, thereby reflecting routine rheumatology practice closely.

Furthermore, a notable finding in our group was the favorable impact of IXE on QoL, as measured by the HAQ
score, which is of particular importance given the well-documented disease burden associated with PsA73%3,
IXE also significantly reduced pain, as demonstrated by changes in the VAS score. This is a critical finding,
given that pain is a predominant symptom in PsA, and its control is essential for effective disease management.
There is growing evidence of central sensitization mechanisms leading to chronic pain in patients with PsO and
PsA%. Indeed, we recorded a substantial prevalence of 17.6% of fibromyalgia in our cohort. Considering the
involvement of IL-17 in neuroinflammation and neuropathic pain, anti-IL-17 therapies, including IXE, have been
hypothesized to play a role in modulating chronic pain, supported by encouraging preclinical results®”. However,
these mechanistic considerations are speculative and cannot be inferred from the present observational data.

More than half of the patients in our cohort had already been treated with b/tsDMARDs, a substantial
proportion of whom had used anti-TNF. Indeed, a detailed subgroup analysis of both patient groups showed no
significant differences in DRR achievement based on the type of previously administered biologic drug, nor was
there an overall reduction in DRR compared to biologic-naive patients. This observation is consistent with other
available studies, although real-world data suggest that biologic-naive patients may experience slightly greater
efficacy, albeit with minimal differences from pre-treated patients’>!. The overall evidence thus offers reassuring
support for the effective and lasting use of IXE even in later lines of therapy in PsA.

A considerable portion of our cohort had axial involvement. In those patients ASDAS-CRP and BASDAI
scores decreased over follow-up, which was associated with improvement in axial disease activity measures
in this observational setting. This finding is particularly notable given the limited data on IL-17 inhibitors in
psoriatic spondylarthritis®®. It is becoming increasingly evident that radiographic(r)-axSpA and psoriatic axSpA
represent distinct pathophysiological entities?»*. This distinction highlights the need for dedicated research
into psoriatic axSpA, rather than relying on data extrapolated from studies on non r- and r-axSpA. Furthermore,
ASDAS-CRP and BASDAI are validated for axSpA rather than axial PsA, and their use in axial PsA should be
interpreted cautiously.

Most patients remained on IXE throughout the observation period, with a high persistence rate of 73.3% at the
24-month follow-up. Treatment discontinuation was primarily due to primary or secondary inefficacy, followed
by mild AEs such as injection site reactions or non-severe infections. Overall, IXE was shown to be safe and well-
suited for long-term treatment. Real-world data from insurance claims databases and cohort/registry studies
on patients with PsO, PsA, and axSpA reported IXE treatment persistence rates exceeding 70%, with follow-up
periods extending up to 24 months**-*3, with overall superiority in retention rates compared to other biologics
(except ustekinumab)*4~%¢. Two recent studies evaluating IXE use in PsA patients reported DRR of 43.8% at 38
months and 57% at two years, with similar proportions of discontinuation due to inefficacy or mild AEs'>13.
Brafia et al. identified depression and prior methotrexate use as predictors of treatment discontinuation'?,

In our cohort, women had a significantly lower DRR compared to men, although no differences were observed
based on axial involvement, prior biologic exposure, or BMI class. This finding is consistent with other studies,
which have shown that women with PsA generally report worse patient-reported outcomes (PROs) related to
quality of life, fatigue, and pain, and have less favorable responses to biologic treatment compared to men*’.
Interestingly, although a recent pooled data analysis on the phase 3 SPIRIT-P1 and SPIRIT-P2 RCTs highlighted
higher DAPSA improvements in males®3, attributable to a greater therapeutic effect in this sex, Chimenti et al.
found IXE to be equally effective in both sexes after 24 months'**®, This discrepancy could be possibly attributed
to the increased pain sensitivity and risk for clinical pain observed among women compared to men?’, as well as
the higher prevalence of fibromyalgia in the female population®, which may contribute to a greater persistence
of symptoms in women, even after treatment and despite the achievement of remission or improvement in
disease manifestations. Studies specifically designed on PsA patients with concomitant fibromyalgia could help
clarify these intriguing aspects.

Furthermore, the lack of correlation between BMI values and the efficacy of IXE treatment is not unexpected,
as previous studies have reported similar findings consistent with other anti-IL-17 therapies®>2. Conversely
with other classes of biologic drugs, such as anti-TNF, where body weight has been shown to significantly impact
treatment outcomes®>>>. This observation holds great significance in highlighting the remarkable versatility of
IXE treatment, especially in terms of providing a personalized therapy for PsA patients, tailored not only to their
specific clinical presentation but also to their unique comorbidity profile.

Regarding the potential impact of psoriasis on IXE effectiveness and long-term drug survival, no clinically
meaningful differences were observed in our cohort. Disease activity, as assessed by DAPSA, improved
consistently in patients both with and without psoriasis at baseline. Moreover, a significant impact of skin
involvement on DRR was not demonstrated; this analysis was limited by marked group imbalance and a low
number of events, which reduced statistical power and resulted in unstable survival estimates.

The proportion of patients who discontinued treatment due to AEs was consistent with findings in the
literature, with no severe AEs reported’. Indeed, injection site reactions and non-severe infections, especially
localized candidiasis, have been previously described in clinical trials and real-world studies!>.

Although our data on gastrointestinal involvement is limited due to missing information, in the two patients
with CD, IXE did not lead to disease exacerbation, despite previous reports suggesting a potential risk for
disease activation, likely related to the crucial role of IL-17 signaling in maintaining intestinal epithelial barrier
integrity>>=".

The relevance of the findings from our study is supported by its multicentric design and quite large sample
size, making it one of the most comprehensive real-world studies on IXE in PsA to date. Furthermore, the
detailed evaluation of treatment efficacy across multiple disease domains, including the MDA criteria, provides
further valuable insights. The extended follow-up period also strengthens our data, offering a clearer picture
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of IXE long-term performance. Lastly, the inclusion of a substantial number of patients with psoriatic axSpA,
a clinically distinct entity from r-axSpA, adds to the novelty of our findings, contributing to the limited data
available on IL-17 inhibitors in this context. Nevertheless, these results should be interpreted with caution, as
disease activity was assessed using ASDAS-CRP and BASDALI, indices originally developed and validated for
axSpA rather than specifically for psoriatic axSpA.

Our study is limited by its observational and retrospective design, which offers less robust evidence compared
to interventional studies and limits causal inference, particularly in the absence of a comparator group. The
retrospective design may introduce selection bias potentially influencing both treatment response and retention.
Additionally, there was missing data for some variables (e.g., nail psoriasis), and outcome availability decreased
over time, which may bias longitudinal estimates. Despite this limitation, the consistency of improvement across
multiple disease activity indices, patient-reported outcomes, and inflammatory markers, along with sensitivity
analyses results, support the robustness of the observed treatment effect.

Conclusions

This multicenter study supports the potential efficacy of IXE in managing PsA, pointing to a significant and rapid
improvements across joint, skin, and enthesitis domains by the third month of treatment, alongside sustained
pain relief and enhanced quality of life. The high DRR at 24 months suggests durable effectiveness across patient
profiles, including those previously treated with biologics, regardless of BMI. Although female patients showed
lower DRR, consistent with prior studies on gender disparities, the safety profile remained favorable with only
mild AEs observed. These findings are consistent with a beneficial role of IXE in the management of PsA and
psoriatic spondylitis, while further research on gender effects and comparison with other biologic treatments
remains warranted. Given the retrospective observational design and the absence of a comparator group, these
findings should be interpreted as associations.
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All data generated or analysed during this study are included in this published article.
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