'.) Check for updates

Alimentary Pharmacology & Therapeutics W[ LEY

APT Alimentary Pharmacology & Therapeutics

I ORIGINAL ARTICLE

Real-World Effectiveness of Risankizumab in Refractory
Crohn’s Disease: The RISANCROHN Study From the
ENEIDA Registry

Manuel Barreiro-de Acosta! | Yamile Zabana? | Laura Nieto-Garcia! | Marta Poncela® | Mariam Aguas® |

Cristina Martinez-Cuevas® | Federico Argiielles-Arias® | Marta Calvo’ | Carla J. Gargallo-Puyuelo® | Lucia Zabalza® (2 |
Pilar Varela Trastoy'® | Maia M. Boscd-Watts!! | Daniel Ceballos!? | Cristina Martinez Pascual'? |

Francisco Rodriguez-Moranta'* | Maria Luisa de Castro Pargal® | Patricia Suarez!'® | Blau Camps!'’ | Vanesa Royo!® |

Iria Baston-Rey!' | Ruth de Francisco® | Santiago Garcia-Lopez?® | Maria Dolores Martin-Arranz?! 2 | Fernando Bermejo?? |
Inmaculada Alonso-Abreu?? | Javier P. Gisbert?* (2 | Montserrat Rivero® | Beatriz Sicilia?® | Isabel Nicolas?’ | Marta Teller?® |
Angel Ponferrada Diaz?® | Elena Ricart®® © | Maria Algara® | Paola Fradejas®® | Pilar Robledo® | Lucia Madero®* |

Ainara Elorza®® | Marta Piqueras®® | Mari Fe Garcia-Sepulcre’” (2 | Eva Sesé®® | Alejandro Hernandez-Camba3® (2 |

Sandra Izquierdo*® | Ana M. Trapero*' | Eva Iglesias*? | Maria Teresa Diz-Lois Palomares** | Eduard Brunet-Mas** (© |
Jesus Castro Poceiro®® | David Busquets*® | Miriam Manosa*’ | Ramon Pajares*® | Juan A. Ferrer*® | Daniel Carpio® |
Francisco Mesonero’! | Luis Bujanda®? | Rufo Lorente>® | Javier Santos®* | Carlos Martinez Flores> |

Carlos Gonzalez-Mufioza>® | Daniel Martin® | Margarita Menacho®® | Nuria Maroto®® | Martin Irabien®® | Sol Porto-Silval |
Eugeni Domeénech*’ | Rocio Ferreiro-Iglesias’ | on behalf of the ENEIDA Project of GETECCU

Correspondence: Manuel Barreiro-de Acosta (manubarreiro@hotmail.com)
Received: 28 March 2026 | Revised: 27 May 2026 | Accepted: 3 June 2026
Handling Editor: Richard Gearry

Keywords: Crohn's disease | ENEIDA registry | real-world evidence | risankizumab

ABSTRACT

Background and Aims: Risankizumab, a selective interleukin-23 p19 inhibitor, has demonstrated efficacy in clinical trials for
moderate-to-severe Crohn's disease, but real-world data in highly refractory populations are limited. We evaluated the short-
term effectiveness and outcomes at last follow-up of risankizumab and the impact of prior advanced therapy exposure.
Methods: This multicentre observational study included adult patients with predominantly refractory Crohn's disease treated
with risankizumab and registered in the ENEIDA registry. Steroid-free clinical remission, defined as a Harvey-Bradshaw Index
<4 without systemic corticosteroids, was assessed at weeks 8-12 and at the last available follow-up visit. Multivariable logistic
regression was used to identify factors associated with remission at last follow-up.

Results: A total of 857 patients with predominantly refractory Crohn's disease were included. Steroid-free clinical remission
was achieved in 56% of patients at weeks 8-12 and in 61% at last follow-up (mean follow-up: 7.4 months). Remission rates were
higher in patients previously exposed to <2 biologic therapies than in those exposed to > 2 biologic therapies at both time points
(p<0.001). Prior ustekinumab exposure was associated with lower remission rates in unadjusted analyses but was not inde-
pendently associated with remission at last follow-up. Treatment-related adverse events occurred in 8% of patients, with no
serious adverse events.

Abbreviations: CD, Crohn's disease; CI, confidence interval; HBI, Harvey-Bradshaw Index; 3IL-23, interleukin-23; OR, odds ratio; RWE, real-world evidence; RZB,
risankizumab; TNF, tumour necrosis factor; UST, ustekinumab.
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Conclusions: In this large real-world cohort of patients with refractory Crohn's disease, risankizumab achieved clinically mean-

ingful steroid-free clinical remission, both at early assessment and at last follow-up, with effectiveness primarily influenced by

cumulative biologic exposure and demonstrating a favourable safety profile.

1 | Introduction

Crohn's disease (CD) is a chronic, immune-mediated inflam-
matory disorder with a relapsing and progressive course that
may lead to cumulative bowel damage, disability, and im-
paired quality of life. Despite major therapeutic advances,
most patients in routine clinical practice initiate advanced
therapy with anti-tumour necrosis factor (anti-TNF) agents. A
substantial proportion subsequently experience primary non-
response or loss of response, resulting in refractory disease
and an ongoing unmet clinical need [1-3].

Interleukin-23 (IL-23) plays a key role in the pathogenesis of CD
by sustaining Th17-mediated intestinal inflammation. Selective
inhibition of the IL-23 p19 subunit enables more targeted im-
mune modulation than agents blocking the shared IL-12/23 p40
subunit. Risankizumab (RZB), a humanized monoclonal anti-
body targeting IL-23 p19, has demonstrated robust efficacy and a
favourable safety profile in patients with moderate-to-severe CD,
including those with prior biologic failure. In pivotal phase III
trials (ADVANCE, MOTIVATE, and FORTIFY), RZB achieved
clinical remission rates of approximately 40%-45% during in-
duction, with sustained remission during maintenance, even in
biologic-experienced populations [4-6].

While randomized controlled trials establish efficacy under
controlled conditions, their generalizability to routine clinical
practice is limited, particularly for patients with long-standing
and highly refractory CD. Real-world studies include patients
with more advanced disease, extensive prior biologic expo-
sure, and multiple treatment failures, providing a complemen-
tary perspective. Across real-world cohorts, RZB has shown
consistent effectiveness, with clinical remission rates of ap-
proximately 40%-50% after induction and steroid-free remis-
sion maintained in a substantial proportion of patients at 6 to
12months [7-12].

However, available real-world evidence remains limited by rel-
atively small sample sizes and short follow-up, particularly in
highly refractory populations [8, 10]. In addition, data evaluating
the impact of prior ustekinumab (UST) exposure on subsequent
response to RZB are scarce. Prior UST exposure may reflect cu-
mulative refractoriness rather than true mechanistic failure,
highlighting the need for large multicentre studies to disentangle
the effect of individual therapies from overall biologic burden.

The optimal positioning of RZB after UST exposure also re-
mains unclear. Although the SEQUENCE trial demonstrated
superior endoscopic outcomes with RZB compared with UST,
real-world data on treatment sequencing are heterogeneous, es-
pecially in heavily pre-treated populations [13, 14]. Large mul-
ticentre studies are therefore needed to better characterize the
impact of cumulative advanced therapy exposure and inform
therapeutic sequencing in clinical practice.

The aims of the present study were therefore to assess the short-
term real-world effectiveness and safety of RZB in patients with
CD included in the ENEIDA registry, and to evaluate outcomes
during follow-up, as well as the impact of prior UST exposure
and cumulative advanced therapy use on treatment outcomes.

2 | Methods
2.1 | Study Design and Data Source

This was a multicentre, observational study conducted using data
from the ENEIDA registry, a nationwide, prospectively main-
tained database promoted by the Spanish Working Group on
Crohn's Disease and Ulcerative Colitis (GETECCU). ENEIDA
includes patients with inflammatory bowel disease monitored
in routine clinical practice across Spain [15]. The registry allows
both prospective longitudinal follow-up and retrospective analyses
of predefined cohorts. The present study was designed according
to a prespecified protocol approved by the GETECCU scientific
committee.

2.2 | Study Population

Adult patients (>18years) with an established diagnosis of CD
who initiated treatment with RZB for active disease (Harvey-
Bradshaw Index (HBI) >4) in routine clinical practice were eli-
gible for inclusion. Only patients registered in ENEIDA and RZB
were administered according to the approved label, consisting of
600-mg intravenous induction at weeks 0, 4 and 8, followed by
360-mg subcutaneous maintenance therapy every 8 weeks from
week 12 onward. Patients were excluded if RZB was prescribed
for indications other than CD or if no post-baseline follow-up in-
formation was available. For short-term effectiveness analyses,
patients who discontinued RZB before week 12 due to primary
non-response, loss of response, or intolerance were classified as
non-responders. Patients were considered to represent a predom-
inantly refractory CD population, based on prior exposure to ad-
vanced therapies and previous biologic failure in routine clinical
practice. This definition reflects a pragmatic real-world approach
and does not imply that all patients fulfilled the same degree of
refractoriness. Although the majority of patients had extensive
prior biologic exposure, a minority were biologic-naive or had
limited prior exposure, consistent with routine clinical practice in
which advanced therapies may be initiated at different stages of
disease. Patients receiving combination therapy with more than
one advanced therapy were excluded from the study.

2.3 | Baseline Variables and Prior Treatment
Exposure

Baseline demographic and disease-related variables were ex-
tracted from the ENEIDA registry, including sex, age at RZB
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initiation, smoking status, disease duration, and Montreal
classification (age at diagnosis, disease location and disease
behaviour). Additional baseline characteristics included the
presence of perianal disease, extraintestinal manifestations,
and history of CD-related surgery. Given the refractory nature
of the study population, detailed information on prior expo-
sure to advanced therapies was collected, including the total
number of previous advanced agents and exposure to specific
therapeutic classes such as anti-TNF agents, vedolizumab,
upadacitinib and UST. Prior UST exposure was predefined as
a key variable of interest based on its clinical relevance for
treatment sequencing. Concomitant therapies at RZB initia-
tion, including systemic corticosteroids and immunomodula-
tors, were also recorded. Corticosteroid use and tapering were
managed at the discretion of the treating physician, accord-
ing to routine clinical practice. Disease activity was assessed
using the HBI, as routinely recorded in the ENEIDA registry.
Individual components of the HBI and PRO-2 data were not
systematically collected.

2.4 | Treatment Exposure

RZB was administered according to the approved label and local
clinical practice. Information on induction and maintenance
regimens, treatment continuation, optimization strategies (in-
cluding dose intensification or reinduction when applicable),
and treatment discontinuation was collected throughout fol-
low-up. Dates of RZB initiation and last available follow-up were
collected for all patients.

2.5 | Outcomes and Definitions

The primary effectiveness outcome was steroid-free clinical
remission, defined cross-sectionally as HBI <4 in the absence
of systemic corticosteroid use at the time of assessment. No
minimum corticosteroid-free interval was required before the
assessment. This outcome was evaluated at two predefined
time points: (1) short-term effectiveness, evaluated between
weeks 8 and 12 after RZB initiation; and (2) at last available
follow-up, defined as steroid-free clinical remission at the time
of the last administered dose. Patients who discontinued treat-
ment before week 12 due to lack of effectiveness or intolerance
were considered non-responders for the short-term endpoint.
Patients who had not yet reached the corresponding follow-up
timepoint at the time of database lock were not included in
the analysis for that timepoint. Biochemical markers, includ-
ing faecal calprotectin and C-reactive protein, were assessed
at baseline, at weeks 8-12, and at the last available follow-up.
A combined clinical-biochemical endpoint was assessed and
defined as steroid-free clinical remission together with faecal
calprotectin <150 ug/g at the same time point, among patients
with available paired data. A sensitivity analysis was addi-
tionally performed for the primary effectiveness endpoints
(steroid-free clinical remission at weeks 8-12 and at last fol-
low-up) by excluding patients with confirmed low faecal cal-
protectin (<150 ug/g) at baseline, in order to assess whether
patients without objective biochemical evidence of active in-
flammation at treatment initiation influenced the overall esti-
mates. Patients with missing baseline faecal calprotectin were

retained in the sensitivity cohort, as the absence of measure-
ment in a predominantly ileal population does not preclude
active disease, and clinical activity (HBI >4) was confirmed
in all included patients. Endoscopic assessment was recorded
when available in routine clinical practice. Secondary out-
comes included comparative analyses of steroid-free clinical
remission according to prior advanced therapy exposure,
specifically the number of previous biologic agents (<2 vs.
>3) and prior UST use. In addition, factors associated with
steroid-free clinical remission at last available follow-up were
explored. Exploratory outcomes included treatment optimi-
zation, defined as dose intensification and/or reinduction of
RZB at any time during follow-up and captured at the time of
last-dose evaluation.

2.6 | Safety

Safety outcomes included the occurrence of adverse events and
serious adverse events during RZB therapy, as well as treatment
discontinuations attributable to adverse events. Safety data were
collected from ENEIDA and complementary study-specific data
requests when available.

2.7 | Statistical Analysis

Categorical variables were described as frequencies and per-
centages and compared using the chi-square test, with Yates'
correction when appropriate. Continuous variables were ex-
pressed as mean (standard deviation) or median (interquartile
range [IQR]), depending on data distribution, and compared
using Student's ¢-test or the Mann-Whitney U-test, as appro-
priate. All tests were two-sided, and p <0.05 were considered
statistically significant. Bivariate analyses were performed
to explore associations between baseline demographic, clin-
ical, and treatment-related variables and steroid-free clinical
remission at short-term (weeks 8-12) and follow-up (last ad-
ministered dose) evaluations. Multivariable logistic regression
analysis was performed to identify factors independently as-
sociated with steroid-free clinical remission at the time of the
last administered dose. Variables included in the multivariable
model were selected based on clinical relevance and results
of bivariate analyses, while avoiding collinearity. Particular
focus was placed on cumulative biologic exposure and prior
UST use. Exploratory multivariable logistic regression anal-
ysis was additionally performed to identify factors associated
with treatment optimization, defined as dose intensification
and/or reinduction of RZB during follow-up. Missing data
were handled using an available-case analysis approach.
Analyses at each predefined timepoint (weeks 8-12 and last
available follow-up) were restricted to patients with available
data at the corresponding evaluation, rather than the entire
baseline cohort. No imputation methods were applied. For
biochemical outcomes, analyses were performed in patients
with paired available data. In addition, time-to-event analyses
were performed to evaluate treatment persistence over time
using Kaplan-Meier methodology, with treatment discontin-
uation defined as withdrawal due to lack of effectiveness or
adverse events. Statistical analyses were conducted using IBM
SPSS Statistics version 28 (IBM Corp., Armonk, NY, USA)

Alimentary Pharmacology & Therapeutics, 2026

95U9017 SUOWILLIOD BAII1D 3|qeal|dde au Aq peusenob ae sejoie O ‘asn Jo o Joj Areiq i 8uljuQ 8|1/ UO (SUONIPUOD-pUR-SWB)/WOD A8 IM Aleiq 1puluo//sdny) SUORIPUOD pue SWis | 8Y1 89S *[920z/90/0T] uo Ariqiauluo s ‘obifenuz ure A £8/0, 1de/TTTT 0T/I0p/W0D A [1m Arelq 1 BuljUD//SANY WOI) papeojumod ‘0 ‘980ZS9ET



TABLE 1 | Baseline demographic and disease characteristics of the

study population.
N=857 (%)

Demographics

Age at risankizumab initiation, years, 50.3+15.7

mean +SD

Age at Crohn's disease diagnosis, years, 36.2+17.1

mean +SD

Male sex (%) 511 (59.6)
Montreal classification—disease location

Ileal (L1+L4) 440 (51.3)

Colonic (L2+14) 67 (7.8)

Tleocolonic (L3 +14) 324 (37.9)

Upper gastrointestinal only (L4) 26 (3.0)
Montreal classification—disease behaviour

Inflammatory (B1) 363 (42.3)

Stricturing (B2) 308 (35.9)

Penetrating (B3) 186 (21.8)
Smoking status

Never smoker 468 (54.6)

Current smoker 218 (25.4)

Former smoker 171 (20.0)
Disease characteristics

Perianal disease 206 (24.0)

Extraintestinal manifestations 289 (33.7)
Surgical history

Any prior Crohn's disease-related surgery 430 (50.1)

Concomitant therapy at risankizumab initiation

Systemic corticosteroids
Immunomodulators

Prior biologic and or JAK exposure
0 prior biologics
1 prior biologic
2 prior biologic
3 prior biologic
4 prior biologic
> 5 prior biologics
Prior ustekinumab exposure

Baseline disease activity
Harvey-Bradshaw Index, median (IQR)
C-reactive protein, mg/dL, median (IQR)
Faecal calprotectin, pg/g, median (IQR)

173 (20.1)
54(6.3)

28 (3.2)
204 (23.8)
224(26.1)
206 (24.1)
144 (16.8)

51(6.0)
594 (69.3)

8.0 (4.0)
1.21 (4.9)
586.8 (1535.0)

and R version 4.3.2 (R Foundation for Statistical Computing,
Vienna, Austria).

2.8 | Ethical Considerations

The ENEIDA registry was approved by the ethics commit-
tees of participating centres, and all patients provided in-
formed consent. The study was conducted in accordance with
the Declaration of Helsinki and applicable data protection
regulations.

3 | Results

A total of 857 patients with refractory CD treated with RZB
in 60 Spanish hospitals from the ENEIDA database were in-
cluded in the study. Baseline demographic and disease char-
acteristics are summarized in Table 1. The mean age at RZB
initiation was 50.3 £15.7 years. The burden of prior advanced
therapies was high, including a mean of 2.47 prior biologics,
with nearly half of patients exposed to > 3 biologics and a high
prevalence of prior anti-TNF (89.6%) and UST (69.3%) expo-
sure. Disease was predominantly ileal or ileocolonic, with a
high proportion of complicated behaviour. Extraintestinal
manifestations were present in 33.7% of patients, most com-
monly musculoskeletal (26.4%), followed by cutaneous (5.4%),
ocular (0.9%) and other manifestations (2.7%), with 34% of pa-
tients presenting more than one type.

3.1 | Short-Term Clinical and Biochemical
Outcomes

Short-term effectiveness was evaluated in the overall study popu-
lation. After RZB induction between weeks 8-12,483/857 patients
(56.4%) achieved steroid-free clinical remission. These results were
observed despite the high degree of prior exposure to advanced
therapies. Patients who discontinued treatment before week 12
due to lack of effectiveness or intolerance were classified as non-
responders (Figure 1). Median HBI decreased from 8.0 (IQR 4.0)

100

80 1

60

40

20 1

Patients in steroid-free clinical remission (%)

0-

Weeks 8-12 (n=857)

Last available follow-up (n=652)

FIGURE 1 | Short and last-available follow-up steroid-free clinical
remission following RZB treatment.
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at baseline to 3.0 (IQR 4.0) at weeks 8-12. Median C-reactive
protein also decreased from 1.21mg/dL (IQR 4.9) at baseline to
0.98mg/dL (IQR 2.6) at weeks 8-12. Median faecal calprotectin
decreased from 586.8 ug/g (IQR 1535.0) at baseline to 290.0ug/g
(IQR 588.0) at weeks 8-12. Among patients with available paired
clinical and faecal calprotectin data (n=595), combined remission
(steroid-free clinical remission plus faecal calprotectin <150 ug/g)
was achieved in 137 patients (23.0%) at weeks 8-12.

3.2 | Clinical, Biochemical and Endoscopic
Outcomes at Last Available Follow-Up

Effectiveness was assessed among patients with available fol-
low-up data (n=652). The mean follow-up time at this evalua-
tion was 7.4 months (standard deviation 5.73). At the time of the
last administered dose, 399/652 patients (61.2%) were in steroid-
free clinical remission, suggesting sustained clinical effective-
ness among patients remaining on treatment (Figure 1). Clinical
activity improved over time. Median HBI decreased from 8.0
(IQR 4.0) at baseline to 2.5 (IQR 4.0) at last available follow-up.
Median C-reactive protein decreased from 1.21 mg/dL (IQR 4.9)
to 0.92mg/dL (IQR 2.34), and median faecal calprotectin from
586.8ug/g (IQR 1535.0) to 281.0ug/g (IQR 522.7). Among pa-
tients with available paired clinical and faecal calprotectin data
(n=470), combined remission (steroid-free clinical remission
plus faecal calprotectin <150 ug/g) was achieved in 122 patients
(26.0%) at last available follow-up. In the pre-specified sensi-
tivity analysis excluding patients with confirmed low baseline
faecal calprotectin (<150ug/g), steroid-free clinical remission
rates were 353/634 (55.7%) at weeks 8-12 and 327/544 (60.1%)
at last available follow-up, consistent with the primary analysis.
Combined remission in this sensitivity cohort was 78/483 (16.1%)
at weeks 8-12 and 81/394 (20.6%) at last available follow-up.

Endoscopic data (SES-CD) at baseline and follow-up were avail-
able in 163 patients and showed a clear improvement over time,

A. Short-term (weeks 8-12)

100 7
p < 0.001

o
= 80~
e
°
n
g 60.9%
o 60
©
L
=
© i
= 40
o
5
°
E‘) 20'
n

0 s
<2 prior biologics
(n=456)

=3 prior biologics
(n=401)

with median SES-CD decreasing from 9 at baseline to 2 at last
follow-up.

Kaplan-Meier analysis of treatment persistence demonstrated
a high probability of treatment continuation over time, with
only a modest decline consistent with the low rate of treat-
ment discontinuation observed in the cohort (Supplementary
Figure 1).

3.3 | Impact of Previous Advanced Therapy
Exposure on Clinical Remission

Clinical remission rates differed according to the number of
advanced therapies received prior to RZB initiation. Patients
with a lower biologic burden achieved higher rates of steroid-
free clinical remission both at short-term and at last available
follow-up. At short-term evaluation (weeks 8-12), patients with
two or fewer prior biologics achieved significantly higher rates of
steroid-free clinical remission compared with those previously
exposed to three or more biologics (60.9% vs. 39.1%, p <0.001).
This pattern was maintained at follow-up, with remission rates
of 60.1% in patients with two or fewer prior biologics and 39.9%
in those with three or more prior biologic failures (p<0.001)
(Figure 2).

3.4 | Impact of Prior Ustekinumab Exposure on
Clinical Remission

Prior exposure to UST was associated with lower rates of
steroid-free clinical remission following RZB treatment. At
short-term evaluation (weeks 8-12), remission was achieved
in 63.5% of UST-naive patients compared with 53.1% of those
previously treated with UST (p=0.008). This difference was
more pronounced at follow-up evaluation, where 72.0% of UST-
naive patients were in clinical remission at the time of the last

B. Last available follow-up

p < 0.001

60.1%

<2 prior biologics
(n=338)

>3 prior biologics
(n=314)

FIGURE2 | Steroid-free clinical remission according to prior advanced therapies exposure.
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A. Short-term (weeks 8-12)

100 ~
p = 0.008

]
o
1

63.5%

B [e]
o o
1 1

Steroid-free clinical remission (%)
N
o
1

UST-naive
(n=263)

Prior ustekinumab
(n=594)

B. Last available follow-up

p < 0.001

72.0%

UST-naive
(n=202)

Prior ustekinumab
(n=450)

FIGURE 3 | Steroid-free clinical remission according to prior ustekinumab exposure at short-term and last available follow-up.

TABLE 2 | Multivariable analysis of factors associated with steroid-
free clinical remission at last available follow-up.

Odds
Variable ratio 95% CI P
Age (per year) 0.987 0.975-0.998 0.018

> 3 prior biologic therapies 0.517  0.332-0.798 0.003

Montreal behaviour (B2/B3 0.864 0.577-1.294 0.486

vs. B1)
Perianal disease 1.168  0.638-2.161 0.614
Prior perianal surgery 1.437 0.723-2.851 0.302

Prior ustekinumab exposure  0.795  0.487-1.297 0.354

Note: Multivariable logistic regression analysis evaluating factors associated
with steroid-free clinical remission at the time of the last administered dose of
risankizumab. Odds ratios <1 indicate a lower probability of remission.

administered dose, compared with 55.2% of patients with prior
UST exposure (p <0.001) (Figure 3).

3.5 | Multivariable Analysis

In multivariable logistic regression analysis evaluating factors
associated with steroid-free clinical remission at last available
follow-up, cumulative biologic exposure was independently as-
sociated with treatment outcomes. Patients previously exposed
to three or more biologic therapies had a significantly lower
likelihood of achieving steroid-free clinical remission compared
with those exposed to two or fewer biologics. Increasing age
was also independently associated with a lower probability of
steroid-free clinical remission. In contrast, prior UST exposure,
disease behaviour, and perianal disease were not independently
associated with clinical remission after adjustment (Table 2).

3.6 | Treatment Optimization

Treatment dose-escalation (intensification/reinduction). At
last-dose evaluation, 11.3% of patients required RZB dose inten-
sification and/or reinduction. In bivariate analyses, treatment
optimization was more frequent among patients receiving initial
concomitant systemic corticosteroids (40.0% vs. 18.2%; p < 0.001)
and among those with >3 prior biologics (63.6% vs. 45.3%;
p=0.002). Prior UST exposure was also more frequent among
patients requiring optimization (84.4% vs. 65.6%; p <0.001). In
multivariable analysis, concomitant corticosteroids remained
independently associated with optimization (OR 2.737, 95% CI
1.607-4.615). Prior UST exposure was also associated with an
increased probability of optimization in the categorical model
(OR 2.140, 95% CI 1.015-4.717).

Among patients who underwent treatment optimization,
steroid-free clinical remission at last available follow-up was
achieved in 39% of cases, suggesting that a relevant propor-
tion of patients may recapture response following optimiza-
tion strategies.

3.7 | Safety

Overall, RZB demonstrated a favourable safety profile during
follow-up. AEs were reported in 68/857 patients (7.9%), and
treatment discontinuation due to AEs occurred in 12 patients
(1.4% of the overall cohort; 17.6% of those with AEs) (Table 3).

The most frequently reported AEs were infections, followed
by musculoskeletal symptoms (including arthralgia and my-
algia), skin-related reactions, headache, and gastrointestinal
symptoms. Infections were predominantly mild and included
respiratory and urinary tract infections, while a minority were
classified as opportunistic (n =5), with no unexpected safety sig-
nals identified. AEs leading to treatment discontinuation were
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TABLE 3 | Adverse events and treatment discontinuation.

N=857 (%)
Treatment discontinuation
Total discontinuations 80 (9.3)
Due to treatment failure 68 (7.9)
Due to adverse events 12 (1.4)
Timing of discontinuation
<week 12 19
>week 12 61
Adverse events
Patients with >1 AE 68 (7.9)
Infections 18 (2.1)
Oportunistic 5
Respiratory 7
Urinary tract 4
Other 3
Skin-related reactions 11 (1.3)
Musculoskeletal (arthralgia/myalgia) 10(1.2)
Headache/neurological 9(1.0)
Gastrointestinal symptoms 7(0.8)
Asthenia/flu-like 5(0.6)
Others 8(0.9)

infrequent and included opportunistic infections (n=>5), skin-
related reactions (n=4), and arthralgia (n=3). A detailed clas-
sification of infections, including opportunistic, localized, and
other types, is provided in Table 3.

Importantly, events clearly attributable to underlying CD activ-
ity (e.g., intestinal obstruction, surgery or disease flare) were not
considered treatment-related AEs but were classified as treat-
ment failure. Overall, these findings support a favourable safety
profile of RZB in this large real-world cohort.

4 | Discussion

To our knowledge, RISANCROHN represents the largest
real-world study evaluating RZB in CD reported to date.
A total of 857 patients were included at baseline, reflecting
routine clinical practice in a nationwide setting and substan-
tially exceeding the sample size of previously published real-
world cohorts, which have generally been limited to small or
medium-sized multicentre series [7-9]. While effectiveness
analyses were necessarily restricted to patients with available
follow-up data, the size of the overall cohort enabled a robust
assessment of both early and follow-up outcomes, as well as
clinically relevant subgroup and multivariable analyses in a

highly refractory population. Notably, the study population
was characterized by long-standing disease, a high preva-
lence of complicated phenotypes—including penetrating and
perianal fistulizing disease—and extensive prior exposure
to advanced therapies, underscoring the advanced disease
stage of patients treated with RZB in this real-world setting.
Although a minority of patients were biologic-naive or had
limited prior exposure, the overall treatment history supports
the characterization of the cohort as predominantly refrac-
tory. Importantly, this scale and level of treatment complexity
clearly distinguish RISANCROHN from earlier real-world ex-
periences with RZB and provide a complementary perspective
to randomized controlled trials, where patient selection crite-
ria and prior exposure to advanced therapies are inherently
more restricted [4-6]. Moreover, these findings are aligned
with emerging large contemporary real-world cohorts, includ-
ing recent UK and Italian multicentre studies, which have
reported consistent effectiveness of RZB in highly treatment-
experienced populations [16, 17].

The effectiveness observed in RISANCROHN should be inter-
preted in the context of the pivotal phase 3 trials of RZB, while
acknowledging the substantial differences in patient popula-
tions and study design. In the ADVANCE and MOTIVATE
induction studies, RZB achieved clinical remission rates of
approximately 40%-45% at week 12, with sustained efficacy
during maintenance in the FORTIFY trial [4-6]. Post hoc
analyses of these trials further demonstrated that a substan-
tial proportion of patients were able to achieve and maintain
corticosteroid-free clinical remission during maintenance
therapy [18-20]. In our real-world cohort, 56.4% of patients
achieved steroid-free clinical remission after induction, and
61.2% were in steroid-free remission at last available fol-
low-up. Although these figures appear numerically compara-
ble or even higher than those reported in clinical trials, such
comparisons should be interpreted with caution. In pivotal
trials, maintenance outcomes were assessed in rerandom-
ized populations enriched for induction responders, whereas
RISANCROHN reflects routine clinical practice, including
patients with extensive prior exposure to advanced therapies
and a high burden of refractoriness. Taken together, these
findings suggest that the steroid-sparing benefits of selective
IL-23 p19 inhibition observed in randomized controlled tri-
als translate into real-world settings, even in more complex
and treatment-refractory populations, particularly during the
early maintenance phase of treatment.

Across real-world studies, early effectiveness of RZB shows vari-
ability, largely driven by differences in population complexity,
baseline corticosteroid use, and outcome definitions. In this
context, the early steroid-free remission observed in ENEIDA
lies within the upper range of published estimates. European
multicentre cohorts enriched for multirefractory disease have
reported more modest early outcomes, with steroid-free clinical
remission around one third of patients at week 12 when assessed
using PRO-based definitions [8]. In contrast, larger international
cohorts with a broader case mix have described higher early re-
mission rates, particularly when less restrictive clinical indices
are used or when analyses are limited to patients remaining on
treatment [9, 11].
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Notably, recent large contemporary real-world cohorts have
reported early remission rates broadly consistent with our
findings, despite including highly treatment-experienced pop-
ulations and using heterogeneous outcome definitions [16, 17].
Real-world data from tertiary-care cohorts using HBI-based
definitions have reported early steroid-free clinical remission
rates approaching 60% [21].

Follow-up data in RISANCROHN indicate that a substantial
proportion of patients maintain steroid-free clinical remis-
sion over time, supporting the persistence of effectiveness of
RZB in routine clinical practice. These findings are consistent
with real-world cohorts reporting maintenance steroid-free re-
mission rates generally ranging between 45% and over 60% at
lyear, depending on population characteristics and study de-
sign [8, 9, 11, 21]. In particular, cohorts enriched for refractory
disease tend to report more modest outcomes, highlighting the
impact of cumulative treatment burden on long-term effective-
ness [21].

In RISANCROHN, prior UST exposure was associated with a
more complex treatment course rather than a lack of effective-
ness, as reflected by a significantly higher probability of RZB
treatment optimization during follow-up [22]. This finding is
consistent with real-world data from other cohorts enriched
for UST-experienced patients. Alzaabi et al. reported that prior
UST exposure was independently associated with a markedly
increased likelihood of dose intensification, as well as lower
odds of achieving clinical remission during maintenance [11].
Similarly, in the RESOLVE cohort, prior UST exposure was
associated with lower early clinical remission and reduced en-
doscopic remission at 1year, supporting the concept of UST
exposure as a surrogate of advanced refractoriness rather than
primary non-response to RZB [17].

A key finding of RISANCROHN is the independent association
between cumulative biologic exposure and treatment outcomes.
Patients previously exposed to three or more biologic therapies
had a significantly lower likelihood of achieving steroid-free
clinical remission compared with those exposed to two or fewer
agents, highlighting cumulative treatment burden as a major
determinant of refractoriness. In contrast, prior exposure to
individual mechanisms of action, including UST, did not inde-
pendently predict remission once overall biologic burden was
considered. The high prevalence of prior anti-TNF exposure in
our cohort (89.6%) further supports the interpretation that this
population represents a highly refractory disease phenotype.
In this context, response to RZB appears to be driven more by
cumulative biologic burden than by failure of a specific mecha-
nism of action. Together, these findings suggest that treatment
history may be more relevant than mechanism of action in de-
termining response to RZB in advanced CD, and support the
concept that earlier use of selective IL-23 inhibition may max-
imize clinical benefit. Disease location was not included in the
multivariable model because the number of patients with iso-
lated colonic disease was limited in all ENEIDA studies, which
reduced the robustness of adjusted comparisons. In addition,
the predominance of ileal and ileocolonic disease in the cohort
should be considered when interpreting treatment outcomes.
Although increasing age was associated with a lower probability

of remission, the magnitude of this effect was small and should
be interpreted with caution.

The main strength of RISANCROHN is its scale and repre-
sentativeness. To our knowledge, this is the largest real-world
cohort of patients with CD treated with RZB reported to date,
allowing robust estimation of early and follow-up outcomes and
meaningful multivariable analyses, particularly regarding cu-
mulative biologic exposure. The nationwide ENEIDA registry
reflects routine clinical practice across diverse centres, enhanc-
ing the external validity of the findings. However, several lim-
itations inherent to real-world observational studies should be
acknowledged. The non-randomized design precludes causal in-
ference, and residual confounding cannot be excluded. Outcome
assessment relied mainly on clinical indices, including the HBI,
which may be subject to inter-observer variability and does not
fully capture objective inflammatory activity, while endoscopic
data were available only in a subset of patients and did not allow
systematic assessment across the entire cohort, although avail-
able data demonstrated a clear improvement in objective inflam-
matory activity.

In addition, follow-up was not standardized across centres,
corticosteroid tapering was not standardized, and steroid-free
status was defined cross-sectionally, without accounting for
possible intermittent corticosteroid use between visits or the
duration of corticosteroid discontinuation. Missing data may
have influenced outcome estimates. A proportion of patients
(n=114, 13.3%) had a baseline faecal calprotectin <150 ug/g;
although FCP is known to have limited sensitivity in predom-
inantly ileal disease, a sensitivity analysis excluding these
patients yielded remission rates fully consistent with the pri-
mary analysis, supporting the robustness of the effectiveness
estimates. In addition, the duration of follow-up was relatively
short. Although outcomes at last available follow-up provide
insight beyond early assessment, the mean follow-up time
does not reach longer-term clinically meaningful endpoints
such as 12months, and therefore long-term effectiveness and
durability of response cannot be fully assessed. Detailed infor-
mation on reasons for discontinuation of prior therapies and
on treatment sequencing, including the last advanced therapy
before RZB initiation and the interval between treatments,
was not systematically available in the registry. However, the
large sample size and multicentre design provide a robust rep-
resentation of routine clinical practice in a highly treatment-
experienced population.

In this large nationwide real-world cohort, RZB demon-
strated clinically meaningful effectiveness in patients with
CD treated in routine practice. Steroid-free clinical remission
was achieved in a substantial proportion of patients across a
heterogeneous and treatment-experienced population, with
supportive evidence of objective inflammatory improvement.
Cumulative biologic exposure emerged as a key determinant
of treatment outcomes, with reduced remission rates observed
in patients exposed to three or more prior biologic therapies.
These findings support the use of RZB as an effective ther-
apeutic option across advanced lines of therapy and suggest
that earlier positioning within the treatment sequence may
maximize clinical benefit.
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