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Introduction

Psoriatic arthritis (PsA) is a chronic, systemic
inflammatory disease affecting the joints, skin,
and nails, significantly impairing patients’ quality
of life.! This condition may be characterized by
peripheral arthritis, axial involvement, dactylitis,
enthesitis, and psoriasis.2 These different mani-
festations may contribute to a multifaceted dis-
ease burden, marked by pain, stiffness, and
functional impairment, which interfere with daily
activities and overall well-being.? The heteroge-
neous phenotype of PSA complicates its manage-
ment, requiring a comprehensive treatment
approach to address the wide range of disease
manifestations.*

The advent of biologic therapies has changed the
treatment landscape for PsA, especially for
patients inadequately responsive to conventional
synthetic disease-modifying antirheumatic drugs
(csDMARDs) and non-steroidal anti-inflamma-
tory drugs (NSAIDs).> Recent studies have shed
light on the pivotal role of interleukin-17 (IL-17),
a key pro-inflammatory cytokine in PsA patho-
genesis. Dysregulation of the immune system,
influenced by genetic predisposition and driven
by environmental factors, leads to the overpro-
duction of IL-17 mainly produced by Th17 cells.
This excess of IL.-17 triggers a cascade of inflam-
matory events, promoting joint inflammation,
bone erosion, and new bone formation.%? Among
biologic DMARDs, secukinumab (SECU), a
monoclonal antibody that specifically neutralizes
IL-17A, stands out as a highly effective treatment
option for PsA. However, a major challenge in
managing PsA lies in diagnosing the disease dur-
ing its subclinical and early phases in patients
with psoriasis. Early identification and timely use
of IL-17 inhibitors, such as SECU, may help pre-
vent the progression from skin to joint disease,
potentially altering the disease course and reduc-
ing long-term damage.®® In this regard, rand-
omized clinical trials (RCTs) have demonstrated
the efficacy and safety of SECU in improving
clinical outcomes for PsA patients, with signifi-
cant reductions in symptoms and disease activ-
ity.10:11 While RCTs provide valuable insights,
they partially capture the complexities and varia-
bilities of PsA patients encountered in everyday
clinical practice. In contrast, real-world studies
complement clinical trial data, providing a
broader perspective on SECU performance in
routine healthcare settings, helping clinicians
make informed treatment decisions based on evi-
dence mirroring current clinical practice.!?13

These studies also provide valuable information
on patient adherence, satisfaction, and the drug’s
overall tolerability.14-16 Additionally, real-world
data can help identify specific patient profiles that
may benefit most from SECU, enabling more
personalized treatments, especially in a protean
disease like PsA.12-16

In this context, the Italian Group for the Study of
Early Arthritis (GISEA) Registry, a large data-
base that tracks long-term outcomes in patients
with inflammatory arthropathies treated with bio-
logic DMARDs, provides an invaluable resource
for examining real-world characteristics in terms
of disease activity, comorbidities, and treatment
survival among PsA patients.!” This observational
study leverages the GISEA dataset to assess
SECU effectiveness by exploring drug survival
and potential predictors of clinical response and
treatment discontinuation in moderate-to-severe
PsA patients over time.

Materials and methods

Study design and patients” enrolment

This is a retrospective cohort study performed
using data from the GISEA registry, including
patients from Italian rheumatology outpatient clin-
ics listed in the registry (for details, see
Supplemental Table 1). Patients were consecu-
tively selected, aged 18years or older, and had a
diagnosis of PsA according to the CASPAR crite-
ria.!8 Axial involvement was assessed based on the
ASAS criteria for axial spondyloarthritis.!® Patients
were either biologic-naive or had shown an inade-
quate response to previous biologic DMARDs and
began treatment with SECU between May 2016
and November 2023. Patients were followed until
the end of the observation period (November 30,
2023) or until censored due to remission, preg-
nancy, or loss to follow-up. All patients received
SECU subcutaneously at a dosage of 150 or
300 mg, as per national registration indications and
at the discretion of the treating rheumatologist.
Most patients presented with moderate-to-severe
active PsA at the initiation of SECU treatment.
However, SECU was also prescribed for some
patients to manage uncontrolled skin symptoms,
while others, although in remission, required a
switch to SECU due to adverse events (AEs) with
prior conventional or biologic DMARD:s.
Outcomes were evaluated by the rheumatologist at
each center where the patients were treated, and
not all the authors were directly involved in the
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assessment of the outcomes. This study conforms
to the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines.2?

Clinical assessment and outcome measures

Data collected included demographic, clinical,
biochemical, and metrological information, such
as age, gender, weight, height, HLLA-B27 status
for axial PsA, C-Reactive Protein (CRP),
Erythrocyte Sedimentation Rate (ESR), and dis-
ease duration. Arthritis was categorized as periph-
eral, axial, and mixed (peripheral and axial).
Extra-articular manifestations (psoriasis, ocular,
inflammatory bowel diseases) and comorbidities
(classified using ICD-9-CM codes) were also
recorded. Body mass index (BMI) was calculated
and categorized according to WHO classifications:
underweight/normal weight (BMI <25.0kg/m?),
overweight (25.0kg/m2<BMI<30kg/m?), and
obese (BMI =30.0kg/m?). Information on previ-
ous biologic DMARDs, concomitant csD-
MARDs, and corticosteroids or NSAIDs therapy
was also collected.

Patient-reported outcomes (PROs) included the
Visual Analogue Scale for pain (VAS pain, 0-100),
Patient Global Assessment (VAS PtGA, 0-100),
Physician Global Assessment (VAS PhGA,
0-100), Health Assessment Questionnaire-
Disability Index (HAQ-DI, 0-3), and Bath
Ankylosing Spondylitis Disease Activity Index
(BASDAI, 0-10). Clinical evaluations encom-
passed the Psoriasis Area Severity Index (PASI,
0-72), assessment of psoriatic onychopathy (yes/
no), tender joint count (TJC, 0-68), and swollen
joint count (SJC, 0-66). Patients with peripheral
involvement were categorized based on their
Disease Activity Index for Psoriatic Arthritis
(DAPSA) scores as follows: remission (DAPSA
<4), low disease activity (LDA; DAPSA >4 and
<14), moderate disease activity (DAPSA >14
and <28), or high disease activity (DAPSA
>28).2! For patients with axial involvement, dis-
ease activity was categorized based on their
Ankylosing Spondylitis Disease Activity Score
(ASDAS, CRP based) as follows: inactive disease
(ID) (<1.3), LDA (1.3 to <2.1), high disease
activity (2.1-3.5), and very high disease activity
(>3.5).2223 Enthesitis was assessed using the
Leeds Enthesitis Index (LEI, 0-6), and dactylitis
was measured by the number of affected digits
(0-20). Minimal disease activity (MDA) or very
LDA (VLDA) criteria were met if patients
achieved five (MDA) or seven (VLDA) of the

following seven outcomes?*: TJC68 <1, SJC66
=1, LEI =<1, PASI score =<1, patient VAS pain
<15mm, VAS PtGA =<20mm, and HAQ-DI
score <0.5. The proportions of patients achieving
DAPSA remission/LDA, MDA, VLDA, and
ASDAS-CRP ID/LDA were assessed at each time
point. Patient evaluations were performed at
baseline and after 6, 12, and 24 months of SECU
treatment.

Statistical analysis

Data were entered into a database created with
an Excel spreadsheet and analyzed using Stata
MP18 software. Continuous variables are
described as mean * standard deviation (SD)
and range, or median and interquartile range
(IQR), while categorical variables are described
as percentages. The skewness and kurtosis test
were used to evaluate the normality of continu-
ous variables. When the data were not normally
distributed, a normalization model was applied,
when possible. The student’s z-test for inde-
pendent data or the Wilcoxon rank-sum test was
used to compare continuous variables between
two groups. The repeated measures ANOVA or
the Friedman test were used to compare contin-
uous variables across detection times, depending
on the data distribution. Repeated measures
mixed models were used to compare continuous
variables between groups and detection times,
followed by post hoc analysis using the test of
simple effects to estimate the variation of each
outcome for each group per detection time. The
Chi-square test or Fisher’s exact test was
employed to compare proportions between
groups and detection times.

To assess the determinants of several outcomes,
univariate logistic regression was used. The vari-
ables considered relevant comprised age, sex,
axial involvement, disease duration, baseline
scores for DAPSA, LEI, HAQ-DI, and VAS
pain, csDMARD use (yes/no), steroid use (yes/
no), BMI, SECU treatment line, and the pres-
ence of comorbidities and fibromyalgia. The
odds ratio (OR) with 95% confidence intervals
(CI) was calculated. Subsequently, for each out-
come, a multivariate logistic regression was built
using age, sex, and variables statistically signifi-
cant related in the univariate regression as deter-
minants. The adjusted OR (aOR) with 95% CI
was calculated. The Hosmer-Lemeshow test was
performed to evaluate the goodness-of-fit of the
multivariate logistic regression models. SECU
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persistence was calculated from the first dose to
treatment interruption and assessed using
Kaplan—Meier curves. Group differences were
analyzed with the log-rank test. Patients lost to
follow-up or those who stopped therapy for rea-
sons unrelated to SECU (such as pregnancy,
relocation, clinical remission, or other reasons)
were right censored. Reasons for SECU discon-
tinuation included primary failure (lack of
response within 6months), secondary failure
(loss of effectiveness after initial response), AEs,
and unknown reasons. Determinants of SECU
discontinuation were identified using univariate
Cox semiparametric regression, with several vari-
ables serving as risk predictors. The hazard ratio
(HR) with 95% CI was calculated. Subsequently,
a multivariate Cox semiparametric regression
was built using age, sex, and variables statistically
significant related in the univariate regression as
determinants. The adjusted HR (aHR) with 95%
CI was calculated. The Schoenfeld and scaled
Schoenfeld residuals test was employed to assess
the proportionality assumption of the multivari-
ate Cox semiparametric regression model, and
the Gronnesby and Borgan test were used to
evaluate the model’s goodness-of-fit. A two-sided
p-value <0.05 was considered statistically signifi-
cant for all tests.

Results

Demographic, clinical, and therapeutic
characteristics

The study included a total of 1045 PsA patients,
of whom 783 had peripheral-only PsA (perPsA)
and 262 both axial and peripheral involvement
(mixed PsA). For 11 of these patients, data on
peripheral involvement were unspecified. As
detailed in Table 1, sex, disease duration, and
BMI categories did not differ significantly between
the perPsA and mixed PsA groups. Similarly, the
prevalence of psoriasis or a history of psoriasis, as
well as comorbid fibromyalgia, were comparable
between the two subgroups. However, the median
number of other comorbidities was higher in the
mixed PsA group (p=0.025). Glucocorticoid use
was more common in perPsA (p=0.052).
Additionally, csDMARDs were used by 40.6% of
perPsA patients and 31.3% of mixed PsA patients
(p=0.007). There were no significant differences
in the proportion of biologic-naive patients or
inadequate responders to previous biologic
DMARDs between the perPsA and mixed PsA
groups (Table 1).

Drug persistence and risk predictors for SECU
discontinuation

The overall drug survival for SECU was 63.24%
at 24months (Figure 1(a)). SECU persistence
varied slightly by treatment line (Figure 1(b)),
with first-line therapy showing a higher, though
not statistically significant persistence (p=0.083).
Drug persistence did not significantly differ
among patients with none, one, or multiple
comorbidities (p=0.573; Figure 1(c)). However,
patients with mixed PsA had significantly higher
SECU persistence compared to those with
perPsA (p=0.036; Figure 1(d)). A Cox regres-
sion analysis was performed to evaluate the
potential baseline predictors of SECU discon-
tinuation. Greater age was found to be associated
with a lower likelihood of stopping SECU
(aHR=0.98, 95% CI: 0.96-0.99, p=0.007),
while higher baseline DAPSA scores were linked
to an increased risk of drug discontinuation
(aHR=1.02, 95% CI:. 1.01-1.03, p=0.014).
The use of SECU as a third-line or later treat-
ment increased the risk of discontinuation com-
pared to first-line treatment (aHR=1.60, 95%
CI: 1.11-2.33, p»=0.013). Although axial
involvement appeared to be a protective factor in
the univariate analysis, it was not significant in
the multivariate model (aHR=0.95, 95% CI:
0.67-1.34, p=0.758; Table 2).

Therapeutic effectiveness of SECU in the

overall PsA population

Compared to baseline, a significant decrease in
disease activity was observed over time. At
6 months, the composite DAPSA score dropped
from 19.1 to 13.9 (p<0.0001), continuing to
improve to 12.0 at 24 months (p<0.0001). PASI
scores improved from 2.0 to 0.7 at 6 months
(»p<0.0001), remaining low at 24months
(»p<<0.0001). Joint involvement showed similar
improvements, with TJC68 and SJC66 decreas-
ing significantly at 6 and 24 months (p<0.0001;
Table 3). VAS pain scores reduced from 57.6 to
46.8 at 6months (p<<0.0001) and to 40.7 at
24 months (p<0.0001). There was also a simul-
taneous reduction in VAS PtGA scores from 57.2
to 47.1 at 6 months (p<0.0001) and to 39.3 at
24 months (p<0.0001), and in VAS PhGA scores
from 41.0 to 30.4 at 6 months (»<0.0001) and to
22.4 at 24 months (p<0.0001; Table 3). Overall,
SECU effectively managed both skin and joint
symptoms in PsA, providing sustained benefits
across treatment lines, especially for articular
involvement (Supplemental Tables 2 and 3).
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Table 1. Demographic and clinical characteristics of patients with psoriatic arthritis stratified by mixed and peripheral-only

involvement.
Variable PsA Mixed PsA perPsA p-Value
(n=1045) (n=262) (n=783)
Age (years); mean =SD 54.0+11.3 53.5+12.0 54.1+11.1 0.614
(range) (21-83) (21-82) (21-83)
Females; n (%) 614 (58.8) 143 (54.6) 471 (60.2) 0.113
Males; n (%) 431 (41.2) 119 (45.4) 312 (39.8)
Smokers; n (%) 0.364
= No 316/476 (66.4) 93/131(71.0) 223/345 (64.6)
m Yes 99/476 (20.8) 22/131(16.8) 77/345 (22.4)
m Ex 61/476 (12.8) 16/131(12.2) 45/345 (13.0)
BMI; n (%) 0.272
m  Underweight 9/806 (1.1) 1/208 (0.5) 8/598 (1.3)
m  Normal weight 319/806 (39.6) 87/208 (41.8) 232/598 (38.8)
m  Overweight 280/806 (34.7) 78/208 (37.5) 202/598 (33.8)
m Obese 198/806 (24.6) 42/208 (20.2) 156/598 (26.1)
Disease duration (months); median 83 (36.5-153.5) 76 (26-150) 84 (42-155) 0.334
(IQR] (range) (0-588) (0-588) (0-525)
Psoriasis; n (%) 0.229
s No 125/565 (22.1) 35/152 (23.0) 90/413 (21.8)
m  Personal 430/565 (76.1) 112/152 (73.7) 318/413 (77.0)
m  Familiar 10/565 (1.8) 5/152 (3.3 5/413 (1.2)
Fibromyalgia; n (%) 89/352 (25.3) 25/105 (23.8) 64/247 (25.9) 0.678
Comorbidities; median (IQR) (range) 0 (0-2) 1(0-2) 0 (0-1) 0.025
(0-17) (0-8) (0-17)
Concomitant glucocorticoids; 237 (22.7) 48(18.3) 189 (24.1) 0.052
n (%)
Prednisone equivalent dose at 1.4+35 1.4* 4.1 1.4 +3.3(0.0-50.0) 0.136
baseline; mean = SD (range) (0.0-50.0) (0.0-25.0)
Concomitant cDMARDs; n (%) 400 (38.3) 82 (31.3) 318 (40.6) 0.007
SECU line of treatment; n (%) 0.618
m  First line 431 (41.2) 113 (43.1) 318 (40.6)
m  Second line 241 (23.1) 62 (23.7) 179 (22.9)
m  Third or more line 373 (35.7) 87 (33.2) 286 (36.5)
SECU discontinuations n (%) 346 (33.1) 74 (28.2) 272 (34.7) 0.053
Reasons for SECU discontinuation 0.518
m  Primary failure 61(5.8) 12 (4.5) 49 (6.2)
m  Secondary failure 123 (11.7) 27 (10.3) 96 (12.2)
m  Adverse events 24 (2.2) 5(1.9) 19 (2.42)
m  Unknown reasons 138 (13.2) 30(11.4) 108 (13.7)

BMI, body mass index; cDMARDs, conventional disease-modifying anti-rheumatic drugs; IQR, interquartile range; perPsA, peripheral psoriatic
arthritis; PsA, psoriatic arthritis; SD, standard deviation; SECU, secukinumab.
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Figure 1. Persistence on SECU treatment in the entire cohort (a), SECU line of treatment (b), comorbidities (c],

mixed PsA (d).
PsA, psoriatic arthritis; SECU, secukinumab.

Disease targets. At 6 months, 14.1% of patients
achieved DAPSA remission, and 43.5% reached
LDA (»p<<0.0001). At 12months, these rates
increased to 19.2% for DAPSA remission and to
44% for LDA (p<0.0001 from baseline). At
24 months, the percentages remained approxi-
mately stable with 18.3% for DAPSA remission
and 47% for LDA (p<0.0001 from baseline).
Moreover, the percentage of patients achieving
MDA rose significantly to 17.2% at 6 months
(p<0.0001 compared to baseline), peaking at
22.7% at 12months (p<0.0001 compared to
baseline). Although the percentage slightly
decreased to 19.5% at 24 months, it remained sig-
nificantly improved from baseline (»p<<0.0001;
Figure 2(a)).

Predictors of DAPSA remission/LDA and MDA. Key
predictors for achieving DAPSA remission, LDA
(Supplemental Table 4), and MDA (Supplemen-
tal Table 5) were evaluated at 6 months. The vari-
ables considered relevant for building the
multivariate logistic regression models are
reported in the “Materials and methods” section
under Statistical analysis. Male sex significantly
increased the likelihood of achieving DAPSA
remission or LDA (aOR: 1.93, 95% CI: 1.06—
3.52, p=0.031). Lower baseline DAPSA scores

were also associated with a higher probability of
these favorable outcomes (aOR: 0.95, 95% CI:
0.92-0.99, p=0.015). However, no significant
predictors for achieving MDA were identified in
the multivariate analysis (Supplemental Table 5).

Therapeutic effectiveness of SECU in the mixed
PsA group

All clinical changes reported over time were com-
pared to baseline values. The mean ASDAS-CRP
score decreased from 2.6 to 2.0 at 6months
(p<<0.0001) and remained stable at 24 months
(p<<0.0001). Similarly, the BASDAI score
improved from 5.0 to 4.0 at 6 months (»p <0.0001),
steadying at 4.2 at 24 months (p<0.0001). SECU
also significantly reduced disease activity in
peripheral joints within the mixed PsA group
(Table 4). For psoriasis severity, the PASI score
decreased from 1.6 to 0.4 at 6 months (p < 0.0001),
with a slight increase to 0.6 at 24months
(p<<0.0001). Notably, both patient and physi-
cian-reported outcomes showed consistent
improvements during SECU treatment (Table 4).
Overall, SECU effectively reduced disease activity
and improved clinical outcomes in mixed PsA
patients, particularly when used as a first-line
treatment (Supplemental Tables 6 and 7).
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Table 2. Univariate and multivariate Cox semiparametric regression analyses of the risk predictors for SECU discontinuation.

Factor HR (95% CI) p-Value aHR (95% Cl) p-Value
Age (years) 0.99 (0.98-1.01) 0.110 0.98 (0.96-0.99) 0.007
Sex (male vs female) 0.85 (0.68-1.06) 0.148 0.88 (0.62-1.24) 0.464
Axial involvement (yes/no) 0.76 (0.59-0.99) 0.038 0.95(0.67-1.34) 0.758
Duration of the disease (months) 1.01 (0.99-1.01) 0.789
Index DAPSA at baseline 1.02(1.01-1.03) <0.0001 1.02(1.01-1.03) 0.014
Index LEI at baseline 1.03 (0.91-1.16) 0.647
Index HAQ at baseline 1.25 (1.04-1.50) 0.019 0.97 (0.75-1.25) 0.798
Index VAS pain at baseline 1.01(1.01-1.02) <0.0001 1.00(0.99-1.01) 0.471
cDMARDs [yes/no) at baseline 0.96 (0.78-1.20) 0.719
Steroids (yes/no) at baseline 1.25(0.99-1.57) 0.061
Comorbidities

TvsO 1.07 (0.83-1.38) 0.621

2+ vs 0 0.91(0.70-1.18) 0.485
BMI

Underweight vs normal weight 1.44 (0.53-3.90) 0.474

Overweight vs normal weight 0.97 (0.75-1.27) 0.842

Obese vs normal weight 0.95(0.71-1.26) 0.721
SECU

2st line vs 1st line 1.09 (0.81-1.46) 0.589 1.38(0.89-2.16) 0.152

3rd+ line vs 1st line 1.30 (1.02-1.66) 0.033 1.60(1.11-2.33) 0.013
Fibromyalgia (yes/no) 0.72 (0.43-1.20) 0.203

Goodness-of-fit p-value =0.805.

aHR, adjusted hazard ratio; BMI, body mass index; Cl, confidence interval; DAPSA, disease activity index for psoriatic arthritis; DMARDs,
disease-modifying anti-rheumatic drugs; HAQ, Health Assessment Questionnaire; LEI, Leeds Enthesitis Index; HR, hazard ratio; SECU,
secukinumab; VAS pain, Visual Analog Scale for pain.

Achievement of ID/LDA and BASDAI<4. Signifi-
cant increases were observed in the proportions
of patients achieving ASDAS-CRP ID or LDA
over time. For ID, the percentage increased from
baseline to 18.8% at 6 months (p=0.001), further
to 21.6% at 12months (p<0.0001), and 22.6%
at 24months (p=0.023). Similarly, for LDA the
percentage rose from baseline to 32.3% at
6 months (p=0.001), then slightly decreased to
29.7% at 12months (p<0.0001) and 28.3% at
24 months (p=0.023; Figure 2(b)). The percent-
age of patients with a BASDAI score <4 increased

significantly from baseline to 48.6% at 6 months
(p<0.0001), improved further to 49.5% at
12months (p<0.0001), and slightly decreased to
43.4% at 24 months, though it remained signifi-
cantly higher than baseline (p=0.002; data not
shown).

Predictors of achieving ASDAS-CRP ID or LDA. A
logistic regression analysis was performed to
identify potential baseline predictors for achiev-
ing ASDAS-CRP ID and LDA (the relevant vari-
ables included in the models are reported in the
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Table 3. Therapeutic effectiveness of SECU in the overall PsA population.

Variable Baseline 6 months 12 months 24 months p-Value

DAPSA; mean =SD 19.1+£11.6 13.9+10.5 12.3+10.1 12.0+9.8 <0.0001

(range) (0.01-70.2) (0.06-64.4) (0.02-61.0) (0.06-58.2)

PASI; mean = SD (range) 2.0x3.6 0.7x1.7 0.4=*0.9 1.0+3.5 <0.0001
(0.0-29.2) (0.0-15.3) (0.0-8.7) (0.0-37.2)

TJC68; mean+SD 5.7+6.8 3.7%£5.9 3.5*6.2 2.3+3.8 <(0.0001

(range) (0.0-47.0) (0.0-47.0) (0.0-54.0) (0.0-20.0)

SJC66; mean =SD 1.5+3.0 0.8*2.1 0.7+2.2 0.6x1.9 <0.0001

(range) (0.0-30.0) (0.0-16.0) (0.0-19.0) (0.0-18.0)

CRP (mg/L); mean = SD (range) 5.4+99 4.9+12.3 40=+55 4.2+7.2 0.013
(0.0-118.0) (0.0-172.0) (0.0-57.0) (0.0-75.4)

ESR (mm/h); mean = SD (range) 191171 17.3+15.6 16.5+14.3 16.1+£15.3 0.004
(0.0-117.0) (0.0-99.0) (1.0-88.0) (0.5-127.0)

VAS pain; mean £SD 57.6£26.2 46.8£28.0 42.0+27.8 40.7+25.7 <0.0001

(range) (0.0-100.0) (0.0-100.0) (0.0-100.0) (0.0-100.0)

VAS PtGA; mean =SD 57.2+25.0 47.1+26.5 41.2+25.7 39.3+24.5 <0.0001

(range) (0.0-100.0) (0.0-100.0) (0.0-100.0) (0.0-100.0)

VAS PhGA; mean = SD 41.0+24.9 30.4+23.2 25.6+22.0 22.4+205 <0.0001

(range) (0.0-100.0) (0.0-100.0) (0.0-100.0) (0.0-100.0)

CRP, C-reactive protein; DAPSA, Disease Activity index for Psoriatic Arthritis; ESR, Erythrocyte Sedimentation Rate; PASI, Psoriasis Area and
Severity Index; PsA, psoriatic arthritis; SD, Standard Deviation; SECU, Secukinumab; SJCé6, Swollen Joint Count (66 joints); TJC68, Tender Joint
Count (68 joints]; VAS pain, Visual Analog Scale for pain; VAS PhGA, Visual Analog Scale for Physician’s Global Assessment; VAS PtGA, Visual
Analog Scale for Patient’s Global Assessment.

“Materials and methods” section under Statisti-
cal analysis). VAS pain scores were identified as
the only factor significantly associated with a
higher likelihood of achieving ASDAS-CRP ID or
LDA at the 6-month follow-up (aOR=0.95,95%
CI: 0.92-0.99, p=0.011; Supplemental Table 8).

Summary of SECU effectiveness in PsA
management

SECU demonstrated broad effectiveness in manag-
ing PsA, with marked improvements in joint symp-
toms, pain, and overall disease activity that were
sustained up to 24months. Many patients reached
LDA or remission, particularly in the articular
domains. In patients with axial involvement, SECU
also effectively reduced disease activity and
improved PROs, showing particular benefit as a
first-line treatment. Figure 3 depicts a flow diagram
showing patient cohort selection, treatment persis-
tence, and effectiveness outcomes for SECU.

SECU discontinuation and safety profile

SECU treatment was generally well tolerated
across the PsA cohort. Of the 1045 patients, 346
eventually discontinued therapy. Among these,
5.8% of all patients (17.6% of those who discon-
tinued) stopped due to primary ineffectiveness,
while 11.7% of the total cohort (35.6% of those
who discontinued) suspended treatment due to
secondary ineffectiveness. AEs led to treatment
cessation in 2.2% of the entire cohort (6.9% of
those who discontinued), with specific cases
including three instances of paradoxical psoria-
sis, two cases of gastrointestinal discomfort, and
one case of Crohn’s disease. Additionally, 13.2%
of all patients (39.9% of those who discontin-
ued) stopped SECU for reasons that were
unknown. Notably, no serious AEs was reported,
and there were no significant differences in rea-
sons for discontinuation between patients with
perPsA and those with mixed PsA (Table 1 and
Figure 3).
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mRemission mLDA mMDA

(a)

43.5%

4a%
25.5%
22.7%
17.2%  192%
14.1%
9.1%
7.4%

47.9%

18.3% 19.5%

Baseline 6 months 12 months 24 months
Comparison p-value
Baseline vs. 6 months <0.0001
Baseline vs. 12 months <0.0001
Baseline vs. 24 months <0.0001
6 months vs. 12 months <0.0001
6 months vs. 24 months <0.0001
12 months vs. 24 months <0.0001

(b) u Inactive mLDA
32.3%
29.7% St
21.6% 22.6%
18.1% 18.8%

] I I

Baseline 6 months 12 months 24 months
Comparison p-value
Baseline vs. 6 months 0.001
Baseline vs. 12 months <0.0001
Baseline vs. 24 months 0.023
6 months vs. 12 months <0.0001
6 months vs. 24 months 0.005
12 months vs. 24 months 0.012

Figure 2. Percentage of patients in DAPSA remission, DAPSA LDA, and MDA (a). Percentage of patients in
ASDAS-CRP ID and ASDAS-CRP LDA (b).
ASDAS, Ankylosing Spondylitis Disease Activity Score; CRP, C-reactive protein; DAPSA, Disease Activity Index for Psoriatic

Arthritis; ID, inactive disease; LDA, low disease activity; MDA, minimal disease activity; PsA, psoriatic arthritis.

Table 4. Therapeutic effectiveness of SECU in the mixed PsA group.

Variable Baseline 6 months 12 months 24 months p-Value

DAPSA; mean *+ SD (range) 18.6£12.6 12.4+9.4 11.7+9.6 1M.4+96 <0.0001
(0.01-57.7) (0.15-43.0) (0.2-59.4) (0.08-58.0)

PASI; mean + SD (range) 1.6%2.4 0.4%0.6 0.3+05 0.6+1.8 <0.0001
(0.0-12.0) (0.0-3.1) (0.0-2.0) (0.0-11.6)

TJC68; mean = SD (range) 5.4+7.1 2.9+50 2.2+3.8 1.5+3.1 <0.0001
(0.0-34.0) (0.0-23.0) (0.0-21.0) (0.0-18.0)

SJC66; mean * SD (range) 1.6+3.4 0.8+2.1 0.8+3.0 0.6+2.4 0.001
(0.0-19.0) (0.0-11.0) (0.0-19.0) (0.0-18.0)

CRP (mg/L); mean = SD (range) 5.5+ 10.1 3.3+4.1 4.2+6.2 5.6+11.2 0.516
(0.0-80.0) (0.03-26.0) (0.05-57.0) (0.03-75.4)

ESR (mm/h); mean = SD (range) 19.5+17.8 15.8+13.0 17.7+15.4 18.2+20.3 0.367
(2.0-117.0) (0.0-72.0) (2.0-77.0) (2.0-127.0)

VAS pain; mean = SD (range) 57.0+26.1 43.6+26.2 41.9+25.7 37.8+25.6 <0.0001
(0.0-100.0) (0.0-100.0) (0.0-100.0) (0.0-100.0)

VAS PtGA; mean = SD (range) 58.8+23.8 46.7+25.0 446.2+23.7 38.7 +24.0 <0.0001
(0.0-100.0) (0.0-100.0) (0.0-100.0) (0.0-100.0)

VAS PhGA; mean = SD (range) 43.5+25.2 31.4+228 27.9+225 17.9£17.4 <0.0001
(0.0-100.0) (0.0-100.0) (0.0-100.0) (0.0-100.0)

ASDAS-CRP; mean =+ SD (range) 2.6+1.0 2.0+0.9 21%+1.0 20+1.0 <0.0001
(0.3-6.0) (0.2-4.3) (0.5-4.9) (0.3-5.3)

BASDAI; mean *+ SD (range) 5.0%2.4 40+23 3.9+2.4 42+25 <0.0001
(0.0-11.6) (0.0-9.1) (0.0-9.1) (0.0-9.3)

ASDAS-CRP, Ankylosing Spondylitis Disease Activity Score with C-reactive protein; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
CRP, C-reactive protein; DAPSA, Disease Activity index for Psoriatic Arthritis; ESR, erythrocyte sedimentation rate; PASI, Psoriasis Area and
Severity Index; PsA, Psoriatic Arthritis; SD, standard deviation; SECU, secukinumab; SJC66, Swollen Joint Count (66 joints); TJC68, Tender Joint
Count (68 joints]; VAS pain, Visual Analog Scale for pain; VAS PtGA, Visual Analog Scale for Patient’s Global Assessment; VAS PhGA, Visual Analog

Scale for Physician’s Global Assessment.
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" Total PsA patients assessed |

Peripheral-only PsA
(n=783)

(n=1045)

“Mixed PsA |
(n=262) |

Baseline Characteristics
- Similarities: sex, disease duration, BMI, psoriasis, fibromyalgia
- Differences: Higher comorbidities in mixed PsA, glucocorticoid
and cDMARDs use higher in perPsA

Drug persistence |
- SECU persistence at 24 months 63.24%
- Higher persistence in mixed PSA

Clinical effectiveness in the overall PsA population
- DAPSA remission at 24 months 18.3%
-LDA at 24 months 47%
- MDA at 24 months 19.5%

Clinical outcomes in the mixed PsA group
- ASDAS-CRP and BASDAI scores reduced and stable to 24 months

SECU discontinuation
- Total discontinuations 346
- Primary ineffectiveness 5.8%
- Secondary ineffectiveness 11.8%
- Adverse events 2.3% /

Conclusions
SECU showed sustained improvement in both peripheral
and axial joints, and psoriasis up to 24 months

Figure 3. Flow diagram showing patient cohort selection, treatment persistence, and clinical outcomes for

SECU in PsA.

ASDAS, Ankylosing Spondylitis Disease Activity Score; cDMARDs, conventional disease-modifying anti-rheumatic drugs;
CRP, C-reactive protein; ID, inactive disease; LDA, low disease activity; MDA, minimal disease activity; perPsA, peripheral-

only PsA; PsA, psoriatic arthritis; SECU, secukinumab.

Discussion

This study aimed to assess the real-world effec-
tiveness of SECU in patients with PsA, with a
focus on clinical outcomes for both peripheral
and axial involvement. Our findings revealed a
higher prevalence of comorbidities among mixed
PsA patients compared to perPsA patients.
Notably, the ASAS-COMOSPA study, which
included SpA patients with and without psoriasis,
found that SpA patients with peripheral involve-
ment and psoriasis had higher rates of cardiovas-
cular comorbidities compared to those with axial
involvement. However, within the group with
axial involvement, those with psoriasis had a sig-
nificantly higher prevalence of hypertension, dys-
lipidemia, and diabetes compared to those
without psoriasis. This suggests that psoriasis is a
factor strongly associated with comorbidities,

regardless of the articular pattern.?> These differ-
ences might also be attributed to the diverse eth-
nicities represented in the ASAS-COMOSPA
study, which included participants from 22 coun-
tries across four continents (Africa, America,
Asia, and Europe).?>

Regarding BMI, our analysis found no significant
differences between groups, although a substan-
tial proportion of patients were overweight or
obese. This aligns with results from the Swiss
Clinical Quality Management registry, which
compared 1153 patients with axial PsA to 1478
with perPsA2¢ and highlighted the prevalence of
obesity in PsA?7 and its role in disease develop-
ment.28 This is particularly meaningful when con-
sidering that adipokines, especially leptin, may
play a noteworthy role in the inflammatory
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processes of both obesity and PsA.2° Obesity may
negatively impact the efficacy of biologic
DMARDs, particularly TNF inhibitors3%; how-
ever, we did not find any influence of BMI on
SECU survival, whose rate was 63.24%, with
higher persistence observed in mixed PsA
patients.

Our research revealed a high likelihood of SECU
survival, consistent with earlier studies,31-34
though, 12-month SECU persistence was gener-
ally higher in European registries33-34 compared to
our cohort. Noteworthy, the percentage of
patients receiving SECU as a second or subse-
quent line of treatment was higher in our cohort
than the EuroSpA cohort (59% vs 55%). This
could still be one of several factors influencing the
observed persistence rates.?3> However, variations
in patient demographics and comorbidities may
provide further insight into the observed differ-
ences in SECU persistence.>3

A significant finding was that mixed PsA patients
had higher drug survival rates than perPsA
patients, suggesting greater perceived effective-
ness or tolerability in this subgroup. Axial PsA
has become a focus of increased interest in recent
years. The prevalence of axial involvement in PsA
patients varies widely, ranging from 25% to 70%,
depending on the criteria used.3>-4% Axial involve-
ment typically presents with higher disease activ-
ity than peripheral arthritis, leading patients with
axial PsA to suffer from more intense symptoms
such as chronic back pain and stiffness. This
greater disease burden may motivate patients to
adhere more closely to treatment as they experi-
ence a rapid reduction in the severity of clinical
manifestations and an improvement in clinical
outcomes.*! Furthermore, recent studies have
highlighted the effectiveness of SECU in manag-
ing comorbid conditions such as psoriasis,*2-44
which may be more severe in axial PsA.40 This
dual benefit not only contributes to the overall
improvement in patient outcomes and quality of
life but also reduces the need for NSAIDs and
other conventional treatments such as methotrex-
ate, emphasizing SECU comprehensive impact
on disease management.42-44

Interestingly, our findings revealed that patients
with increasing age and those with lower baseline
DAPSA scores were more likely to continue
SECU treatment. SECU was effective in both
bio-naive patients and those previously treated
with other biologic DMARDs, although those

using SECU as a third or further line of treatment
had a higher risk of discontinuation. Similarly,
exploratory subgroup analyses from various
RCTs demonstrated that SECU provides bene-
fits regardless of prior treatment with TNF
inhibitors.44° Significant improvements were
observed in several clinical parameters, including
DAPSA, PASI, ASDAS-CRP, and VAS pain
assessments, which are consistent with previous
studies.?*-52 These results underscore the coher-
ent and robust effectiveness of SECU in improv-
ing clinical outcomes for PsA patients in
real-world. Intriguingly, we found that for mixed
PsA patients, a lower baseline VAS pain score was
the only significant predictor for achieving
ASDAS-CRP ID or LDA. This finding is aligned
with data from the Corrona Psoriatic Arthritis/
Spondyloarthritis Registry, which shows that
higher pain levels are associated with worse dis-
ease outcomes, including a lower likelihood of
reaching MDA and ASDAS-CRP LDA in
patients with axial PsA.4 The safety profile of
SECU observed in our study demonstrates that it
is generally well-tolerated, with only 6.9% of
patients discontinuing due to AEs. Notably, no
serious AEs were reported, and the most com-
mon AEs leading to discontinuation were para-
doxical psoriasis, gastrointestinal discomfort, and
one case of Crohn’s disease. These findings are
consistent with earlier data, where SECU has
shown a favorable long-term safety profile in
patients with psoriasis and PsA.53 In summary,
our study highlights SECU’s role in effectively
managing PsA, with notable reductions in disease
activity and pain, alongside improved PROs sus-
tained over 24 months in both disease peripheral
and axial involvement. Key findings include a
marked decrease in disease activity indices and
greater SECU persistence in patients with mixed
PsA compared to those with perPsA. Future stud-
ies should focus on larger, prospective cohorts to
validate predictors of treatment response.
Additionally, exploring biomarkers associated
with treatment outcomes could enable a more
individualized approach, further enhancing
SECU effectiveness in the comprehensive man-
agement of PsA.

Conclusion

Our study provides valuable insights into the
effectiveness of SECU in managing both periph-
eral and axial involvement of PsA, suggesting sus-
tained improvement in patient outcomes and
quality of life. SECU was also effective in patients
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previously treated with biologic DMARDs. Our
results underscore SECU usefulness aligning with
findings from  prior studies.15:31,33,34,52,54,55
Limitations of our study include its retrospective
design, which may introduce biases. The poten-
tial presence of incomplete data could have
affected the results, although appropriate statisti-
cal methodologies were applied to ensure reliable
and generalizable conclusions. Additionally, the
presence of a mixed PsA cluster (axial and periph-
eral) and the lack of precise information on the
exact number of patients with exclusively axial
involvement, even if small, may have impacted
the findings specific to this group. However, the
strengths of the study are the real-world setting,
which provides evidence reflecting routine clini-
cal practice. The large cohort of PsA patients and
comprehensive clinical assessments enable a thor-
ough evaluation of SECU effectiveness across dif-
ferent phenotypes. Moreover, the 24-month
follow-up offers robust data on drug persistence
and patient outcomes. Future studies, examining
specific patient demographics and comorbidities
could offer deeper insights into the factors influ-
encing differences in SECU persistence.
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