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Introduction

Psoriatic arthritis (PsA) is a chronic, immune-
mediated inflammatory disease characterised by a
complex intersection of musculoskeletal and
cutaneous manifestations. In routine care, PsA
rarely occurs in isolation: articular and skin
inflammation coexist with cardiovascular, meta-
bolic and psychosocial comorbidities, identified
under the broader spectrum of ‘Psoriatic
Disease’.]3 The resulting clinical complexity
translates into a substantial disease burden and
warrants a personalised treatment strategy, which
takes into consideration not only the objective
measures of disease activity but also patients’ pri-
orities, comorbidity constraints and the overall
impact of PsA on daily life.5

Over the past years, the therapeutic armamentar-
ium for PsA has expanded beyond tumour necro-
sis factor inhibitors (TNFi) to include agents
targeting and inhibiting the interleukin-23 (IL-231)
and -17 (IL-171i) pathways.® Guselkumab (GUS),
a monoclonal antibody targeting the p19 subunit
of IL-23, demonstrated efficacy and an excellent
safety profile in several phase III studies.”12

Nevertheless, translating trial efficacy into real-
world  effectiveness  remains  challenging.
Randomised controlled trials (RCTs) are designed
to maximise internal validity, but their controlled
setting and selected populations only partially
capture the complexity of real-life PsA.13:14

In real-world settings, treatment effectiveness is
influenced not only by disease activity across dif-
ferent domains but also by comorbidity burden,
patient and physician perceptions, treatment
accessibility and organisational factors. Therefore,
pragmatic real-world studies are necessary to bet-
ter understand the range of GUS effectiveness
under routine-care conditions.

The IMPACT (Italian Multicentric PAtient-
Centred assessment of Guselkumab Treatment)

study aimed to evaluate the real-world effective-
ness of GUS in a large, multicentre, routine-care
cohort of patients with PsA, combining validated
clinical outcomes with treatment persistence to
provide a more comprehensive picture of treat-
ment performance in everyday clinical practice.

Secondary aims included characterising the study
cohort, identifying clinical predictors of remission
and treatment discontinuation, and describing
the safety profile of GUS in the real-life setting.

Methods

Study design and population

The IMPACT study had a multicentre, observa-
tional, longitudinal design and was conducted
across 17 tertiary rheumatology centres in Italy.
From January 2022 to December 2024, consecu-
tive adult patients with PsA fulfilling the inclusion
criteria were enrolled after providing informed
consent and were followed for up to 12 months.

The main inclusion criteria were: (a) diagnosis of
PsA, based on the rheumatologist assessment of
the clinical picture and in accordance with the
Classification Criteria for Psoriatic Arthritis; (b)
age greater than 18years and (c) initiation of
treatment with GUS according to clinical indica-
tion and in compliance with authorised Italian
reimbursement criteria. No exclusion criteria
were applied. Clinical data were collected until
completion of follow-up or treatment discontinu-
ation for any reason.

The study was designed, conducted and reported
in accordance with the Strengthening the
Reporting of Observational Studies in
Epidemiology (STROBE) guidelines.

The study protocol was approved by the Lazio
Regional Ethics Committee (Protocol Number
0022902/2024 — Comitato Etico Territoriale
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Lazio Area 2) and was accepted by all participat-
ing centres. The study was conducted in accord-
ance with the principles of the Declaration of
Helsinki and Good Clinical Practice guidelines.

Global clinical assessment

Data on demographic and baseline clinical fea-
tures were collected for all patients, including sex,
age, comorbidities, disease domains and the type
and number of prior biologic (b-) and/or targeted
synthetic (ts-) disease-modifying anti-rheumatic
drugs (DMARDs).

Clinical assessment of disease activity was per-
formed at baseline and at 12, 24, 36 and 52 weeks.
These included tender joint count (68 joints —
TJC) and swollen joint count (66 joints — SJC),
visual analogue scale for pain (VAS pain), patient
and physician global assessment (PtGA and
PhGA). Laboratory data, including complete
blood count, liver and renal function tests and
C-reactive protein (CRP), were collected at the
same timepoints.

Enthesitis was evaluated both categorically (pres-
ence vs absence at any peripheral entheseal site)
and using the Leeds Enthesitis Index, whereas
dactylitis was assessed categorically only.

Skin involvement was assessed at each timepoint
in patients with psoriasis, using the proportion of
body surface area affected by psoriasis (BSA-
PSO) and the Psoriasis Area Severity Index
(PASI).

The Disease Activity in Psoriatic Arthritis
(DAPSA) score and the Axial Spondyloarthritis
Disease Activity Score (ASDAS) based on CRP
were calculated at each visit in patients with
peripheral and axial involvement, respectively.
Axial involvement was defined based on rheuma-
tologist evaluation of the clinical picture and con-
firmed by imaging of the spine and sacroiliac
joints. Specifically, the diagnosis of axial PsA was
supported by magnetic resonance imaging (MRI)
findings consistent with active inflammatory and/
or structural post-inflammatory lesions according
to the rheumatologist and radiologist assessment
and in line with the Assessment of Spondyloarthritis
International Society and Outcome Measures in
Rheumatology definitions for a positive MRI.15-17

MRI imaging was interpreted locally at each par-
ticipating centre, without central reading or

formal inter-reader reliability assessment. No
patient was classified as having axial involvement
based on clinical assessment alone.

Fibromyalgia was recorded based on clinical
assessment by the treating rheumatologist during
routine care. Systematic application of American
College of Rheumatology (ACR) classification
criteria for fibromyalgia was not part of the study
protocol.

All patients received GUS according to one of the
two approved dosing regimens for PsA: 100mg
administered subcutaneously (s.c.) at baseline,
week 4 and every 8 weeks thereafter (q8w), or at
baseline and every 4weeks thereafter (q4w). At
each visit, the dosing regimen was assessed, and
any modification was recorded. Concomitant
therapies, including conventional synthetic (cs)
DMARD, corticosteroids and non-steroidal anti-
inflammatory drugs (NSAIDs), were also recorded
at each timepoint.

All adverse events (AEs) occurring during the
study period were recorded and classified accord-
ing to the Common Terminology Criteria for
Adverse Events (CTCAE), version 5.0.

Outcomes

The primary outcomes of the study were the
change from baseline in the DAPSA score and
the proportion of patients achieving low disease
activity (LDA) and remission at each time point,
defined according to validated DAPSA thresh-
olds, namely DAPSA remission (i.e. a DAPSA
score <4) and DAPSA LDA (i.e. a DAPSA score
>4 and <14), respectively.

The secondary outcomes included: (i) the change
from baseline in the ASDAS score among patients
with axial involvement; (ii) the treatment persis-
tence and its difference across clinically relevant
subgroups; (iii) the clinical predictors of DAPSA
remission and treatment discontinuation and (iv)
the proportion, type and severity of AEs recorded
in the study cohort.

Data analysis

Baseline characteristics were described for the
overall cohort. Continuous variables were sum-
marised as median and interquartile range (1st—
3rd quartile), whereas categorical variables were
reported as absolute frequencies and percentages.
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Missing data were limited to skin-related assess-
ments and post-discontinuation follow-up assess-
ments, with no additional missing data.
Skin-related analyses were conducted using a
complete-case approach, excluding patients with
unavailable dermatological assessments. Post-
discontinuation missing data were addressed
through sensitivity analyses for the main out-
comes: for continuous outcomes, a last observa-
tion carried forward approach was applied; for
categorical outcomes, non-responder imputation
(NRI) was performed, considering patients with
missing data as non-responders. In addition,
LUNDEX-adjusted response rates were calcu-
lated for key binary outcomes.

Longitudinal changes in disease activity outcomes
were analysed using mixed-effects models.
Specifically, linear mixed-effects models were fit-
ted for continuous outcomes, while generalised
linear mixed-effects models were used for cate-
gorical outcomes. In all mixed-effects models,
timepoint was included as a fixed effect and a
patient-level random intercept was added to
account for within-subject correlation. No addi-
tional covariates were included in these models.
Pairwise comparisons versus baseline were esti-
mated using marginal means with Holm adjust-
ment for multiple comparisons. Subjects who
discontinued treatment were considered up to the
last observation point, including all patients in the
analyses. Model estimates were reported with
corresponding 95% confidence intervals (CI).

Treatment persistence was defined as time from
the study drug initiation to treatment discontinu-
ation for any reason. Drug retention was analysed
using Kaplan—Meier survival curves, and differ-
ences between clinically relevant subgroups were
assessed using the log-rank test. The retention
rates and corresponding 95% CIs were reported.
Drug retention used for LUNDEX calculations
was defined consistently with the Kaplan—Meier
analysis, in which discontinuations occurring at a
given timepoint were counted as events at that
timepoint.

Predictors of DAPSA remission and treatment
discontinuation were explored using multivaria-
ble Cox proportional hazards regression models.
For the remission analysis, the event was defined
as the first follow-up visit meeting the DAPSA
remission threshold; patients already in DAPSA
remission at baseline were excluded, and those

not achieving remission were censored at the last
available assessment. Covariates were selected
based on expert opinion and clinical relevance,
avoiding collinearity. The model stability was
assessed by calculating the events-per-variable
(EPV) ratio and the proportional hazards assump-
tion was assessed using Schoenfeld residuals. A
sensitivity analysis was performed with reduced
Cox models including a smaller set of clinically
selected covariates. Results were reported as haz-
ard ratios (HRs) with 95% ClIs.

All statistical analyses and figures were produced
using the R software, version 4.4.2 (R Foundation
for Statistical Computing, Vienna, Austria), with
a two-sided p-value < 0.05 considered statistically
significant.

Results

Cohort characteristics

Cohort characteristics at baseline are reported in
Table 1. A total of 389 patients, mostly female
(245/389, 63.0%), were included. The median
age was 56.0years (47.0-63.0) and the median
BMI was 26.3kg/m? (23.4-30.4). Comorbidities
were frequent, particularly overweight (166/389,
42.7%), cardiovascular disease (162/389, 41.7%)
and metabolic disease (121/389, 31.1%); fibro-
myalgia was reported in 92/389 patients (23.7%).
Regarding disease domains, most patients pre-
sented peripheral arthritis (373/389, 95.9%);
enthesitis and dactylitis were reported in 227/389
(58.4%) and 79/389 (20.3%), respectively, while
axial involvement was present in 81/389 (20.8%)
patients.

Patients showed a high overall disease activity at
baseline (Table 2). The median DAPSA score
was 24.2 (18.5-32.6), whereas patients with axial
involvement showed a median ASDAS score of
3.3 (2.5-3.7). A small proportion of patients
(3/389, 0.8%) were already in DAPSA remission
at baseline, and these patients were treated with
GUS primarily due to high psoriasis severity and/
or AEs to previous b/tsDMARD:s.

Data on baseline skin involvement were available
for 354 out of 389 patients (91.0%), while 35
(9.0%) had missing data about skin severity.
Given the limited proportion of missing values,
skin-related analyses were conducted using a
complete-case approach. Among these patients,
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Table 1. Cohort characteristics at baseline.

Cohort characteristics Total patients Missing data
389
Sex, female 245 (63.0%) /
Age, years 56.0 (47.0-63.0) /
BMI (kg/m?) 26.3 (23.4-30.4) /
Comorbidities
Cardiovascular disease 162 (61.7%) /
Metabolic disease 121 (31.1%) /
Overweight 166 (42.7%) /
Chronic infections 23 (5.9%) /
Fibromyalgia 92 (23.7%) /
Psychiatric disorders 24 (6.2%) /
Disease domains
Axial involvement 81 (20.8%) /
Peripheral arthritis 373 (95.9%) /
Enthesitis 227 (58.4%) /
Dactylitis 79 (20.3%) /
Skin involvement (active) 219 (61.9%) 35(9.0%)
IBD 25 (6.4%) /
Uveitis 5 (1.3%) /
Treatment
b/tsDMARD-experienced 336 (86.4%) /
Previous b/tsDMARD lines 2.0 (1.0-3.0) /

Continuous variables are reported as median (IQR), categorical variables as absolute number (%). For categorical
variables, percentages are computed on non-missing values; missing values are reported as absolute number.
BMI, body mass index; b/tsDMARD, biologic/targeted synthetic disease-modifying anti-rheumatic drugs; IBD,

inflammatory bowel disease; IQR, interquartile range.

219/354 (61.9%) presented with active psoriasis
at baseline. The median BSA-PSO and PASI
scores were 4.0% (1.0%-7.5%) and 4.4 (1.2—
10.0), respectively.

Baseline laboratory data showed a median CRP
level of 0.35 (0.20-0.80) mg/dl, and 150 out of
389 (38.6%) patients had CRP levels above the
upper normal limit (u.l.n.; 0.5 mg/dl).

Most patients were b/tsDMARD-experienced
(336/389, 86.4%), with a median of 2.0 (1.0-3.0)
prior b/tsDMARD lines. The majority of patients
(370/389, 95.1%) initiated GUS with the q8w
dosing regimen. A considerable proportion of
patients were receiving csDMARDs, corticoster-
oids and/or NSAIDs as concomitant therapy at
baseline, specifically 165/389 (42.4%), 79/389
(20.3%) and 117/389 (30.1%), respectively.
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Figure 1. Longitudinal changes in DAPSA and ASDAS scores over 12months. Box-and-whisker plots showing
the distribution of DAPSA and ASDAS at baseline and at 12, 24, 36 and 52weeks. Individual dots correspond to
single patient values. Asterisks indicate statistically significant differences compared with baseline according

to mixed-effects models (****p < 0.0001).

ASDAS, Axial Spondyloarthritis Disease Activity Score; bsl, baseline; DAPSA, Disease Activity in Psoriatic Arthritis; wks, weeks.

Longitudinal analysis

The results of the mixed-effects models showing
longitudinal changes in disease activity scores are
reported in Table 2 and Figure 1. Disease activity
improved early and was maintained over time.
The median DAPSA significantly decreased to
15.8 (10.5-22.1) (A —8.4) at 12weeks, further
improving to 13.2 (8.2-18.1) (A —11.0) at
24 weeks, 11.1 (6.3-15.2) (A —13.1) at 36 weeks
and 10.5 (6.2-14.2) (A —13.7) at 52 weeks, mir-
rored by consistent reductions in TJC and SJC
(»p<<0.0001 for all comparisons vs baseline).

Furthermore, Figure 2 provides a patient-level
visual representation of the longitudinal shift in
DAPSA categories over time, showing the pro-
gressive transition from predominantly moderate/
high disease activity at baseline toward LDA and
remission during follow-up.

Specifically, among evaluable patients at each
timepoint, the proportion of patients in DAPSA-
remission and -LLDA significantly increased from
3/389 (0.8%) and 43/389 (11.1%) at baseline to
20/389 (5.1%) and 140/389 (36.0%) at 12 weeks,
27/367 (7.4%) and 166/367 (45.2%) at 24 weeks,
43/329 (13.1%) and 174/329 (52.9%) at
36weeks and 45/319 (14.1%) and 187/319
(58.6%) at 52weeks, respectively (Table 2).
Improvements were also observed in patients

with axial involvement of PsA, with ASDAS
scores significantly decreasing from 3.3 (2.5-
3.7) at baseline to 1.6 (1.3-2.1) at 52weeks (A
—1.7;Table 2).

Data regarding effectiveness on enthesitis and
dactylitis are reported in Table 3, Figure 3 and
Supplemental Figure 1. Among evaluable patients
with baseline enthesitis, resolution rates progres-
sively increased from 99/227 (43.6%) at 12 weeks
to 116/211 (55.0%) at 24 weeks, 120/191 (62.8%)
at 36weeks and 118/186 (63.4%) at 52weeks.
Resolution rates for baseline dactylitis were
higher, starting from 66/79 (83.5%) at 12weeks,
increasing to 65/68 (95.6%) at 24weeks and
remaining stable thereafter. During follow-up,
among patients without enthesitis or dactylitis at
baseline, 32 new cases of enthesitis and 2 new
cases of dactylitis were observed. Half the cases
(16/32; 50%) of new enthesitis resolved without
discontinuation of the study drug, whereas both
cases of incident dactylitis discontinued GUS due
to ineffectiveness.

Improvements in psoriasis severity among patients
with active skin involvement are shown in Tables 2
and 3 and Figure 4. A significant improvement was
observed in both BSA-PSO and PASI scores,
which decreased from baseline to 0.0% (0.0%—
1.0%) and 0.0 (0.0-0.4) at 52weeks, respectively.
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Figure 2. Patient-level heatmap of DAPSA categories distribution over time. Heatmap illustrating the
longitudinal distribution of DAPSA categories at baseline and at 12, 24, 36 and 52wks. Each row represents

an individual patient and each column a study timepoint, allowing visualisation of individual trajectories and
overall shift toward lower disease activity states over follow-up. Colours indicate DAPSA categories: REM (<4),
LDA (>4-<14), MDA (>14-=<28) and HDA (>28); grey indicates missing data.

bsl, baseline; DAPSA, Disease Activity in Psoriatic Arthritis; HDA, high disease activity; LDA, low disease activity; MDA,
moderate disease activity; NA, missing data (due to treatment discontinuation); REM, remission; wks, weeks.

Table 3. Resolution of enthesitis, dactylitis and psoriasis (PASI-100) over follow-up among patients with
baseline involvement and available assessments at each visit.

Resolution 12wks 24wks 36wks 52wks
Enthesitis 99/227 (43.6%) 116/211 (55.0%) 120/191 (62.8%) 118/186 (63.4%)
Enthesitis: NRI / 116/227 (51.1%) 120/227 (52.9%) 118/227 (52.0%)
Enthesitis: LUNDEX (40.5%) (46.3%) (51.5%) (50.3%)
Dactylitis 66/79 (83.5%) 65/68 (95.6%) 59/62 (95.2%) 57/60 (95.0%)
Dactylitis: NRI / 65/79 (82.3%) 59/79 (74.7%) 57/79 (72.2%)
Dactylitis: LUNDEX (71.9%) (75.0%) (72.3%)] (70.9%)
PASI-100 78/219 (35.6%) 115/208 (55.3%) 132/187 (70.6%) 123/182 (67.6%)
PASI-100: NRI / 115/219 (52.5%) 132/219 (60.3%) 123/219 (56.2%)
PASI-100: LUNDEX (34.3%) (47.5%) (59.3%) (54.9%)

Resolution analyses were restricted to patients presenting with active enthesitis, dactylitis or psoriasis at baseline. For
each visit, proportions were calculated among patients with available data (i.e. not discontinuing the study drug) which
had enthesitis, dactylitis or psoriasis at baseline. Patients who developed enthesitis, dactylitis or psoriasis after baseline
were not included in this table. Results are reported as number (%) of patients achieving resolution over the number of
evaluable patients at each timepoint. Sensitivity analyses with both NRI and LUNDEX approaches are reported.

Italic text indicates sensitivity analyses performed using NRI or LUNDEX approaches. Bold text indicates denominators for
ease of interpretation.

NRI, non-responder imputation; PASI, Psoriasis Area Severity Index; wks, weeks.
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Enthesitis resolution

Dactylitis resolution

Figure 3. Resolution of enthesitis and dactylitis at 3 and 12months. Donut charts illustrating the proportion of
patients achieving resolution of enthesitis and dactylitis at 12 and 52wks among those with baseline involvement.

wks, weeks.
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Figure 4. Skin response to GUS over time. Panel (a), on the left, shows proportion of patients with active
psoriasis at baseline achieving PASI-100 at 12, 24, 36 and 52wks. Panel (b], on the right, shows distribution of
PASI response rates at 52wks, showing the proportions of patients achieving PASI-50, PASI-75, PASI-90 and
PASI-100. Percentages were calculated among patients with active skin involvement at baseline.

GUS, guselkumab; PASI, Psoriasis Area and Severity Index; PASI-50/75/90/100, =50%, =75%, =90% and 100% improvement

from baseline PASI score; wks, weeks.

In this regard, a considerable proportion of patients
achieved PASI-90 (i.e. a 90% improvement in
PASI score) and PASI-100 (i.e. a complete resolu-
tion of psoriasis) at 52weeks, specifically 138/182
(75.8%) and 123/182 (67.6%), respectively.

Regarding inflammatory markers, median CRP
levels significantly decreased from 0.35 (0.20-—
0.80) to 0.20 (0.14-0.40) mg/dl by 52 weeks, and
the proportion of patients with CRP above u.l.n.
decreased from 38.6% to 15.6% over the same
period (Table 2).

PtGA and PhGA showed a parallel improvement
over time, and the VAS pain decreased rapidly
from 7.1 (6.0-8.0) at baseline to 5.0 (4.0-7.0) at
12weeks, with further reductions to 4.2 (3.0—
6.0), 4.0 (2.0-5.0) and 3.5 (2.0-5.0) at 24, 36
and 52 weeks, respectively (Table 2).

Sensitivity analyses showed consistent results
across outcomes. NRI and LUNDEX-adjusted
analyses demonstrated lower resolution rates for
enthesitis and dactylitis compared with the main
analysis. Furthermore, a sensitivity analysis on
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Table 4. Key week-52 effectiveness outcomes stratified by prior b/tsDMARD exposure.

Outcomes Bio-naive

1 prior b/tsDMARD =2 prior b/tsDMARDs

DAPSA remission 11/53 (20.8%)

DAPSA LDA 29/53 (54.7%)
PASI-90 26/37 (70.3%)
PASI-100 22/37 (59.5%)

17/30 (56.7%)
8/10 (80.0%)

Enthesitis resolution

Dactylitis resolution

16/110 (14.5%) 18/226 (8.0%)

61/110 (55.5%) 97/226 (42.9%)
50/66 (75.8%) 62/116 (53.4%)
46/66 (69.7%) 55/116 (47.4%)

35/65 (53.8%)
20/28 (71.4%)

66/132 (50.0%)
29/41 (70.7%)

Patients were stratified according to prior b/tsDMARD exposure. A NRI approach was used. DAPSA outcomes were
calculated out of the total number of patients in each subgroup. PASI, enthesitis and dactylitis outcomes were calculated

among patients with baseline involvement in each subgroup.
Bold text indicates denominators for ease of interpretation.

b/tsDMARD, biologic/targeted synthetic disease-modifying anti-rheumatic drug; DAPSA, Disease Activity in Psoriatic
Arthritis; LDA, low disease activity; NRI, non-responder imputation; PASI, Psoriasis Area and Severity Index.

DAPSA outcomes excluding patients with fibro-
myalgia is shown in Supplemental Table 1.

Finally, additional analyses stratified by prior b/
tsDMARD exposure (bio-naive, one previous b/
tsDMARD and =2 previous b/tsDMARDs) were
performed. Longitudinal mixed-effects modelling
showed significant DAPSA improvement over time
across all subgroups (all within-group p<<0.0001).
Although patients with =2 prior b/tsDMARDs
showed slightly attenuated improvement, overall
DAPSA trajectories remained broadly comparable.
In addition, a descriptive week-52 subgroup analy-
sis showed numerically lower DAPSA remission/
LDA and PASI-90/100 rates among patients with
=2 prior b/tsDMARDs, whereas enthesitis and
dactylitis resolution rates were broadly comparable
across subgroups (Table 4).

Drug analysis and persistence

Drug persistence was estimated using the
Kaplan—-Meier method and is shown in
Supplemental Figure 2. The estimated retention
rate was 84.6% (95% CI 81.1%-88.2%) at
6 months and 78.7% (95% CI 74.7%—-82.8%) at
12 months. Subgroup analysis demonstrated that
treatment retention differed significantly accord-
ing to prior b/tsDMARD exposure, with higher
persistence in b/tsDMARD-naive patients and
lower persistence among patients with =2 prior
b/tsDMARDs (log-rank p=0.0001).

During follow-up, 22 (5.7%), 38 (9.8%), 10
(2.6%) and 13 (3.3%) patients discontinued GUS

after the visit at 12, 24, 36 and 52weeks, respec-
tively, resulting in an overall discontinuation rate
0f 83/389 (21.3%) over 1 year. Among these, 77/83
patients discontinued treatment due to lack of
effectiveness, specifically 68 due to musculoskele-
tal ineffectiveness, 4 due to cutaneous ineffective-
ness and 5 due to both. Across the entire follow-up
period, only nine AEs were recorded, six of which
led to treatment discontinuation (Supplemental
Table 3). Over a total exposure of 351 patient-
years, this corresponded to an exposure-adjusted
incidence rate of 2.56 events per 100 patient-years.
Two AEs were classified as severe (grade 3, accord-
ing to CTCAE v5.0), namely one case of cholan-
giocarcinoma, not considered drug-related by the
treating physician, and one case of prostatic ade-
nocarcinoma, corresponding to a malignancy inci-
dence rate of 0.57 events per 100patient-years.
One death (grade 5, CTCAE v.5.0) occurred dur-
ing follow-up in a 72-year-old patient with severe
comorbidities, including stage 5 chronic kidney
disease requiring haemodialysis, overweight and
dyslipidaemia; death occurred as a complication of
pre-existing conditions and, therefore, was not
considered related to the study drug, and corre-
sponded to an incidence rate of 0.29 events per
100 patient-years. The remaining mild-to-moder-
ate AEs (grade 1-2, CTCAE v.5.0) included three
cases of urticaria, one prostate infection, one recur-
rent bladder infection and one case of creatine
phosphokinase elevation. No life-threatening AEs
(grade 4, CTCAE v.5.0) were observed.

Most patients were treated with the q8w GUS
dosing regimen throughout follow-up, although
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Table 5. Concomitant treatments and GUS dosing regimen during follow-up.

Number of patients Baseline 12wks 24 wks 36wks 52wks

389 (100%) 389 (100%) 367 (94.3%) 329 (84.6%) 319 (82.0%)
Guselkumab g8w* 370 (95.1%) 343 (88.2%) 308 (83.9%) 292 (88.8%) 274 (85.9%)
Corticosteroids 79 (20.3%) 56 (14.4%) 38 (10.4%) 25 (7.6%) 26 (8.2%)
csDMARD 165 (42.4%) 111 (28.5%) 83 (22.6%) 75 (22.8%) 82 (25.7%)
MTX 114 (29.3%) 84 (21.6%) 62 (16.9%) 55 (16.7%) 58 (18.2%)
5SSz 33 (8.5%) 19 (4.9%) 16 (4.4%) 14 (4.3%) 17 (5.3%)
NSAID 117 (30.1%) 88 (22.6%) 60 (16.4%) 51 (15.5%) 42 (13.2%)

The table summarises the distribution of GUS dosing regimens and the use of concomitant therapies at baseline and
during follow-up. Data are reported as number of patients (%). Percentages are calculated on the number of patients

observed at each timepoint.

*g8w indicates the standard guselkumab dosing regimen, administered at baseline and week 4, followed by maintenance
dosing every 8 weeks (as opposed to the every-4-week [g4w] regimen).
csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; GUS, guselkumab; MTX, methotrexate; NSAID,
non-steroidal anti-inflammatory drug; SSZ, sulfasalazine; wks, weeks.

the g4w regimen prescription increased from
4.9% at baseline to 14.1% at 52weeks (Table 5).

Finally, the wuse of concomitant treatments
decreased over time, with corticosteroid use
reducing from 20.3% at baseline to 8.2% at
52 weeks, NSAIDs use from 30.1% to 13.2% and
csDMARD use from 42.4% to 25.7% (Table 5).

Predictors of remission and discontinuation

The results of the exploratory multivariable Cox
regression analyses are reported in Table 6 and
Supplemental Figure 3. Female sex was associ-
ated with a 46% lower likelihood of achieving
DAPSA remission compared with males (HR
0.54; p=0.031). Older age was also inversely
associated with remission, with each additional
year reducing the hazard of remission by approxi-
mately 3% (HR per year 0.97; p=0.034).

The presence of fibromyalgia was associated with
a markedly lower likelihood of achieving DAPSA
remission over time (HR 0.08; p=0.017), as well
as a lower risk of treatment discontinuation (HR
0.47; p=0.024), likely reflecting the persistently
high disease activity scores in the absence of
objective inflammatory findings. Each additional
point in the baseline DAPSA score was associated
with a 6% reduction in the probability of DAPSA
remission and a 3% increase in the risk of discon-
tinuation. Regarding treatment-related factors,
prior exposure to b/tsDMARDs and concomitant

corticosteroid use at baseline were associated with
approximately threefold and twofold increases in
the risk of discontinuation, respectively (HR 3.06;
$»=0.029 and HR 2.14; p=0.0039), whereas nei-
ther factor significantly influenced the probability
of achieving remission.

In the full models, the EPV ratio was 3.33 and
4.61 for predictors of DAPSA remission and treat-
ment discontinuation, respectively. Therefore,
reduced clinically driven Cox models were fitted
as sensitivity analyses and are shown in
Supplemental Table 2, yielding results consistent
with the full models. The global Schoenfeld test
did not indicate violation of the proportional haz-
ards assumption in the reduced remission model,
whereas a borderline deviation was observed in
the reduced discontinuation model.

Discussion

The management of PsA in routine practice is
challenged by its clinical complexity, where mus-
culoskeletal and cutaneous manifestations coexist
with cardiometabolic and psychosocial comorbid-
ities. In everyday care, treatment decisions and
outcomes are further influenced by factors only
partially captured in RCTs, including patient and
physician perception of disease control, treatment
tolerability, access constraints and, in some set-
tings, cost-related considerations. Consequently,
in real-world cohorts, treatment response may not
be fully captured by a single disease activity index,
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Table 6. Predictors of DAPSA remission and treatment discontinuation.
Variable Remission Discontinuation
HR (95% CI) p-Value  HR(95% CI) p-Value
Sex, female vs male 0.54 (0.31-0.94) 0.0306 0.84(0.52-1.37) 0.4892
Age, year 0.97 (0.95-1.00) 0.0340 0.99 (0.97-1.01) 0.4213
BMI, kg/m?2 0.96 (0.90-1.03) 0.2789 1.01(0.96-1.06) 0.8015
CVD, present vs absent 1.03 (0.53-2.01) 0.9254 1.28 (0.76-2.16) 0.3460
MTB, present vs absent 1.47 (0.80-2.70) 0.2092 1.45 (0.84-2.50) 0.1829
Fibromyalgia, present vs absent 0.08 (0.01-0.64) 0.0166 0.47 (0.25-0.91) 0.0242
Axial involvement, present vs absent 1.06 (0.56-2.01) 0.8602 1.22 (0.71-2.09) 0.4730
Enthesitis, present vs absent 1.60 (0.87-2.93) 0.1298 0.91 (0.56-1.46) 0.6914
Dactylitis, present vs absent 0.91 (0.43-1.95) 0.8227 1.12(0.63-2.01) 0.6981
Psoriasis, present vs absent 1.34 (0.70-2.57) 0.3701 0.72 (0.43-1.21) 0.2149
Psoriasis: missing data vs present 0.78 (0.10-6.22) 0.8124 1.33(0.52-3.37) 0.5477
DAPSA score 0.94(0.91-0.97) 0.0005 1.03 (1.00-1.05) 0.0411
CRP, mg/d 0.98 (0.62-1.54) 0.9332 1.11 (0.85-1.45) 0.4495
Prescription year 1.05 (0.74-1.51) 0.7782 1.14 (0.82-1.60) 0.4313
GUS dose, q8w vs g4w 2.08 (0.56-7.73) 0.2729 0.65(0.18-2.31) 0.5020
Prior b/tsDMARDs, present vs absent 0.67 (0.32-1.39) 0.2788 3.06 (1.12-8.36) 0.0290
csDMARD use, present vs absent 0.93(0.53-1.62) 0.7862 0.95(0.59-1.52) 0.8341
Corticosteroids use, present vs absent 0.57 (0.22-1.50) 0.2552 2.14(1.28-3.58) 0.0039
EPV 3.33 4.61
Global Schoenfeld p-value 0.2169 0.0003

Exploratory multivariable Cox proportional hazards models were used to identify baseline predictors of DAPSA remission
and treatment discontinuation. For the remission analysis, patients in DAPSA remission at baseline were excluded, and
the event was defined as the first follow-up visit meeting the DAPSA remission threshold. For the discontinuation analysis,
the event was defined as treatment discontinuation, with patients censored at the end of follow-up if still on treatment.
Continuous variables were modelled per unit increase. Events per variable and the global Schoenfeld test p-value are
reported to assess model stability and the proportional hazards assumption. Results are reported as HRs with 95% Cls.

p-Values were reported in bold italics if <0.05.

Italics text reports model diagnostics, including events per variable (EPV) and the global Schoenfeld test p-value for
assessment of the proportional hazards assumption.
b/tsDMARD, biologic/targeted synthetic disease-modifying anti-rheumatic drug; BMI, body mass index; Cl, confidence
interval; CRP, C-reactive protein; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; CVD,
cardiovascular diseases; DAPSA, Disease Activity in Psoriatic Arthritis; EPV, event-per-variable ratio; GUS, guselkumab;
HR, hazard ratio; MTB, metabolic diseases; q4w, every 4weeks; q8w, every 8 weeks.

and ‘effectiveness’ should integrate domain-spe-
cific measures with broader outcomes such as
treatment persistence, reduction of concomitant

therapies and symptoms resolution.

In this context, robust real-world evidence (RWE)
is essential to complement RCTs and to clarify
how newer mechanisms of action, in our case
IL.-23p19 blockade, perform under routine-care
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conditions in heterogeneous and comorbidity-
rich populations.

In the IMPACT study, four main messages
emerge.

First, GUS was associated with sustained
improvement in musculoskeletal disease activity
in a large, multicentre, real-life cohort of patients
with PsA, with early DAPSA reduction main-
tained through 12months and paralleled by
improvements in pain perception.

Second, GUS demonstrated effectiveness in sev-
eral disease domains, with marked skin improve-
ment, exploratory evidence of ASDAS
improvement among patients diagnosed with
axial PsA and progressive reduction in concomi-
tant therapy use, particularly corticosteroids, pro-
viding a clinically intuitive, real-world picture of
effectiveness extending beyond improvements in
disease activity scores.

Third, patient-related factors, including sex, age,
fibromyalgia, baseline disease activity, prior b/ts
DMARDs exposure and corticosteroid use, were
associated with the probability of achieving remis-
sion and/or treatment discontinuation, highlight-
ing the relevance of clinical context in achieving
stringent targets.

Fourth, despite high baseline disease burden and
prevalent prior b/tsDMARD exposure, GUS
showed favourable persistence and a reassuring
safety profile, while acknowledging the potential
for incomplete AE capture in real-world studies.

The primary aim of this study was to assess the
real-world effectiveness on peripheral disease
activity. We observed an early improvement in
the DAPSA score, sustained through 12 months.
In addition, the distribution of DAPSA categories
shifted from predominately moderate-to-high dis-
ease activity toward LDA and remission, with
DAPSA-LDA becoming the dominant category
by 12 months.

Consistent improvements in pain and PtGA sup-
port the patient’s perceived clinical benefit, and
the reduction of CRP levels suggests an overall
anti-inflammatory effect.

Enthesitis and dactylitis, difficult domains in the
management of PsA therapy, also significantly
improved over follow-up. Enthesitis resolution

increased progressively, whereas dactylitis showed
high resolution rates from early timepoints, with
few incident cases observed during follow-up.

Peripheral musculoskeletal efficacy of GUS has
been established in phase III RCTs, including
both bDMARD-naive and bDMARD-experi-
enced patients.” 12 In these trials, ACR response
criteria, less commonly used in RWE, were the
primary endpoints, limiting comparisons with our
outcomes. Nevertheless, a pooled post hoc analy-
sis from DISCOVER-1 and DISCOVER-2 trial
reported 1-year DAPSA LLDA and remission rates
closely comparable to our findings, specifically of
~53% and ~18% for LDA and remission,
respectively.!8

The 1-year enthesitis and dactylitis resolution
rates in other pooled RCT analyses (~58% and
~75%, respectively) were also consistent with our
results.!%20 Notably, lower resolution rates have
been reported in RCTs focusing on bDMARD-
experienced populations (~56% and ~67% for
enthesitis and dactylitis, respectively),2! which is
notable given the high proportion of such patients
in our cohort.

RWE from Italian and European cohorts con-
firms similar trends. Data from the Italian GISEA
registry, including 170 patients treated with GUS,
reported a numerically superior 1-year DAPSA
improvement compared to our findings, with
approximately 70% of patients achieving DAPSA
LDA, and a 12-month drug retention of ~76%,
with bDMARD-naive status associated with a
higher likelihood of achieving minimal disease
activity.??2 A separate analysis of 111 patients by
Ruscitti et al.23 reported a 6-month DAPSA LDA
rate of ~40%, with an 18-month drug retention of
~67%, without significant differences between
clinical subgroups. Additional Italian and
European real-world studies with smaller sample
sizes have reported broadly comparable effective-
ness and persistence outcomes.2427

Although peripheral domains dominated the clin-
ical phenotype, axial involvement was identified
in a relevant subset of patients, in whom a reduc-
tion in the ASDAS score was observed over fol-
low-up. However, interpretation of this outcome
warrants caution for several reasons. First, MRI
assessment was performed and interpreted locally,
potentially introducing inter-centre variability.
Second, imaging follow-up was not systematically
available. Third, ASDAS score has not been
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specifically validated for axial PsA and includes
patient-reported components that may be influ-
enced by peripheral disease activity, pain percep-
tion and comorbid conditions. Growing data
support the clinical effectiveness of GUS, and
I1.-23 axis inhibition, in the axial domain of PsA,
both in post hoc analyses?8 and in dedicated RWE
studies,?*3! showing outcomes comparable to
those reported in our cohort. However, our find-
ings regarding axial involvement are exploratory
and should not be interpreted as clear evidence of
axial effectiveness, but rather as a clinically rele-
vant real-world signal, consistent with emerging
literature and requiring confirmation in dedicated
studies with appropriate classification of axial
PsA. In this regard, a dedicated RCT is currently
ongoing.32

Cutaneous efficacy represents a well-established
strength of IL.-23 inhibition, and our real-world
data confirm the high rates of PASI-90 and
PASI-100 responses available in the litera-
ture,33:34 supporting the effective musculoskele-
tal and cutaneous control in routine clinical
practice.

Treatment persistence is a real-world outcome
reflecting not only clinical response but also
safety, patient perception and healthcare-system
factors. In this cohort, 12-month persistence was
78.7%, with clinically plausible lower retention
among patients with multiple prior b/tsDMARDs.

In the absence of an internal comparator, treat-
ment persistence may provide a useful contextual
benchmark across real-world cohorts, although
indirect comparisons across mechanisms should
be interpreted very cautiously. Large RWE com-
paring multiple b/tsDMARDs persistence in PsA
were mostly conducted before the availability of
IL-23 inhibitors. In the PsABio study, the 1-year
persistence was 80% for TNFi and 83.6% for
ustekinumab,3> whereas a French nationwide
cohort reported substantially lower retention,
with 1-year persistence of 36.8%, 46.3% and
56.0% for TNFi, IL-17i and wustekinumab,
respectively.3°

More recent Italian and Spanish data are availa-
ble for IL-17i, reporting 12-month retention rates
of 77.5% and 81.0%, respectively.37-38 Large per-
sistence data on JAK inhibitors are more limited;
in the BIOBADASER registry, 1-year persistence
in PsA was 60.6% for JAKi, compared with
69.3% for TNFi.?°

Regarding GUS persistence, comparable findings
have been reported in the CorEvitas PsA/SpA
Registry and in an Italian real-world analysis,
which respectively reported 6-month and 1-year
persistence of 79% and 80%.4%41 In addition,
comparative observational studies reported long-
term retention rate for GUS higher than other
bDMARD classes, such as TNFi or IL-17i.4243
Taken together, these data place the persistence
observed in IMPACT within the range of availa-
ble RWE benchmarks, without implying compar-
ative superiority.

In our study, most patients remained on the
standard q8w regimen; however, the proportion
receiving q4w dosing increased from 4.9% at
baseline to 14.1% at 12months. Although the
study was not designed to formally analyse the
dosing regimen variation, this finding reflects the
pragmatic use of dose escalation as a real-world
strategy to manage partial or incomplete response.
However, patients escalated to q4w likely repre-
sent a subgroup with more difficult-to-treat dis-
ease, and therefore no comparative interpretation
between dosing regimens should be inferred.

The use of concomitant therapies, including csD-
MARDs, corticosteroids and NSAIDs, decreased
over time. Although tapering decisions in obser-
vational cohorts are not standardised and may be
influenced by multiple factors, including physi-
cian preference and local clinical practice, this
overall reduction may still represent an indirect
indicator of improved disease control in routine
care.

Exploratory multivariable analyses provided use-
ful insights into clinical factors associated with
treatment outcomes. Female sex and older age
were associated with a lower likelihood of achiev-
ing DAPSA remission, consistent with previous
reports.¥l Higher baseline DAPSA was also
inversely associated with remission, suggesting
that a greater initial disease burden makes strin-
gent remission targets more difficult to achieve.
Fibromyalgia emerged as a strong negative pre-
dictor of remission, while also being associated
with a lower risk of discontinuation. This appar-
ently paradoxical finding is clinically coherent:
fibromyalgia may inflate subjective components
of DAPSA. In sensitivity analyses excluding
patients with fibromyalgia, the absolute number
of patients achieving DAPSA remission remained
essentially unchanged despite the smaller cohort
size, suggesting that very few patients with
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concomitant fibromyalgia achieved remission.
This finding emphasises the potential limitations
of treat-to-target strategies based on composite
scores in patients with central sensitisation and
the importance of careful interpretation of clinical
scores in this context.

Regarding treatment discontinuation, prior
b/tsDMARD exposure and baseline corticoster-
oid use were associated with a higher discontinu-
ation risk, probably reflecting more severe or
treatment-refractory disease.

Collectively, these predictors may help identify
patients requiring closer monitoring and support
a more realistic expectation of achievable targets
within the first year of therapy. However, Cox
regression analyses were exploratory, and they
could be affected by model instability due to the
limited number of events relative to covariates;
sensitivity analysis with reduced models yielded
consistent results, although a borderline deviation
from the proportional hazards assumption was
observed for the predictors of discontinuation,
further supporting a cautious interpretation of
these analyses.

Compared with previous real-world studies on
GUS in PsA, IMPACT adds evidence from a
large multicentre cohort enriched with patients
previously exposed to b/tsDMARDs. This popu-
lation likely reflects the Italian reimbursement
criteria for GUS, which mainly restrict its use to
patients with prior b/tsDMARD exposure, and
therefore extrapolation of these findings to differ-
ent healthcare systems should be performed cau-
tiously. This study integrates longitudinal disease
activity outcomes, treatment retention, predictors
of remission and discontinuation, conservative
sensitivity analyses accounting for attrition and
stratified analyses according to prior b/tsDMARD
exposure. This provides a pragmatic assessment
of GUS performance in a heavily pretreated rou-
tine-care population, complementing available
registry and multicentre evidence.

Limitations

Limitations are inherent to the observational
design, including potential missing data, limited
capture of granular variables, such as NSAID
dosing or the assessment of nail psoriasis, and
probable underreporting of minor AEs. In addi-
tion, post-discontinuation missing data over fol-
low-up represent a common challenge in

real-world studies and may have introduced attri-
tion bias, potentially leading to some overestima-
tion of observed response rates. To mitigate this
issue, additional sensitivity analyses were per-
formed, showing overall consistent results across
outcomes, although a residual overestimation of
effectiveness cannot be excluded. Furthermore,
missing data regarding skin-related outcomes
were handled with a complete-case approach, and
this may have introduced selection bias. In this
cohort, the real-world observational design lim-
ited the systematic collection of functional capac-
ity data, precluding a reliable assessment of a
comprehensive multidomain outcome such as
minimal disease activity. This represents a rele-
vant limitation, as reliance on individual disease
activity measures, such as DAPSA, may not fully
capture the multidomain nature of PsA.

Additional limitations concern both the assess-
ment of axial involvement, for which axial out-
comes should be considered exploratory as stated
above, and the assessment of fibromyalgia, which
was based on routine clinical evaluation rather
than systematic application of formal classifica-
tion criteria, potentially introducing inter-centre
variability. Finally, the study was conducted in
tertiary referral rheumatology centres, which may
limit the generalisability of the findings to other
clinical settings.

Conclusion

In this large multicentre real-world cohort, GUS
was associated with early and sustained improve-
ment in several disease domains, favourable treat-
ment persistence and no unexpected safety signals
in a real-life PsA population, supporting its role as
an effective option for psoriatic disease manage-
ment in routine care.
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