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risankizumab from other psoriasis treatments 
has shown superior clinical and quality of life 
(QoL) outcomes. We evaluated the efficacy and 
safety of directly switching patients with mod‑
erate-to-severe plaque psoriasis and a subopti‑
mal response to interleukin (IL)-17 inhibitors 
(secukinumab or ixekizumab) to risankizumab.
Methods:  This 52-week, phase 3b study 
enrolled patients (≥ 18 years) with moderate-to-
severe plaque psoriasis who had previously been 
treated with the recommended dose of secuki‑
numab or ixekizumab for ≥ 6 months but did not 
achieve an optimal response (static Physician’s 
Global Assessment [sPGA] 2/3; body surface are 
[BSA] 3– < 10%). Patients received subcutaneous 
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Introduction:  Risankizumab has demon‑
strated superior efficacy compared to other 
psoriasis treatments, including secukinumab, 
adalimumab, and ustekinumab; switching to 

Prior presentation: The results were partially presented 
at a Late-Breaking Research session during the 2023 
American Academy of Dermatology (AAD) Annual 
Meeting in New Orleans, Louisiana. 

Supplementary Information  The online version 
contains supplementary material available at https://​
doi.​org/​10.​1007/​s13555-​024-​01292-z.

R. B. Warren (*) 
The Dermatology Centre, Northern Care 
Alliance NHS Foundation Trust, Salford Royal 
NHS Foundation Trust, Irving Building, Salford, 
Manchester M6 8HD, UK
e-mail: richard.warren@manchester.ac.uk

R. B. Warren 
NIHR Manchester Biomedical Research Center, 
Manchester University NHS Foundation Trust, 
Manchester Academic Health Science Center, 
Manchester, UK

L. Pavlovsky 
Sackler Faculty of Medicine, Tel Aviv University, 
Tel Aviv, Israel

L. Pavlovsky 
Rabin Medical Center, Beilinson Hospital, 
Petach Tikva, Israel

A. Costanzo 
Department of Biomedical Sciences, Humanitas 
University, Pieve Emanuele, Milan, Italy

A. Costanzo 
Dermatology Unit, IRCCS Humanitas Research 
Hospital, Rozzano, Milan, Italy

M. Bukhalo 
Arlington Dermatology, Rolling Meadows, IL, USA

N. J. Korman 
Department of Dermatology, University Hospitals 
Cleveland Medical Center and Case Western Reserve 
University, Cleveland, OH, USA

Y.-H. Huang 
Department of Dermatology, Linkou Branch, Chang 
Gung Memorial Hospital, Taoyuan, Taiwan

http://crossmark.crossref.org/dialog/?doi=10.1007/s13555-024-01292-z&domain=pdf
https://doi.org/10.1007/s13555-024-01292-z
https://doi.org/10.1007/s13555-024-01292-z


3274	 Dermatol Ther (Heidelb) (2024) 14:3273–3290

risankizumab (150 mg) without washout. The 
primary endpoint was the proportion of patients 
achieving sPGA of 0/1 at week 16. Secondary 
endpoints included sPGA 0/1 at week 52, sPGA 
0, Dermatology Life Quality Index (DLQI) 0/1, 
and Psoriasis Symptoms Scale (PSS) 0 at weeks 
16 and 52. Safety was monitored throughout the 
study.
Results:  The study included 244 patients. 
sPGA 0/1 was achieved by 57.4% and 62.3% at 
week 16 and 52. At week 16, sPGA 0, DLQI 0/1, 
and PSS 0 were achieved by 20.5%, 40.2%, and 
20.9%, respectively. At week 52, these propor‑
tions increased to 27.1% for sPGA 0, 47.2% for 
DLQI 0/1, and 27.5% for PSS 0. Most frequently 
reported adverse events (reported in ≥ 5% of 
patients) in risankizumab-treated patients were 
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COVID-19 infection (8.6%) and nasopharyngitis 
(5.7%). No new safety signals were observed.
Conclusions:  Directly switching to risanki‑
zumab improved outcomes and QoL in patients 
with moderate-to-severe psoriasis who had 
suboptimal responses to anti-IL-17 inhibitors 
(secukinumab or ixekizumab). The safety results 
are consistent with previously reported safety of 
risankizumab. This study supports the efficacy 
of risankizumab in patients previously treated 
with biologics, including IL-17 inhibitors, and 
suggests a direct switch to risankizumab for 
improved clinical outcomes and QoL.

Clinical Trials:  ClinicalTrials.gov identifier: 
NCT04102007.
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Key Summary Points 

Why carry out this study?

Risankizumab is a humanized immunoglobu‑
lin (Ig) G1 monoclonal antibody inhibitor 
of interleukin (IL)-23 approved for treating 
moderate-to-severe plaque psoriasis. This 
study evaluated the efficacy and safety of 
directly switching patients who had prior 
suboptimal response to secukinumab or 
ixekizumab to risankizumab.

What was learned from this study?

Among patients with suboptimal response 
to secukinumab or ixekizumab, switching to 
risankizumab improved outcomes in patients 
at weeks 16 and 52.

In this difficult-to-treat group, where all 
patients had prior experience with biologics, 
62.3% achieved clear/almost clear skin with 
risankizumab.

Switching to risankizumab without a wash‑
out period improved treatment outcomes 
in patients with prior suboptimal response 
to secukinumab or ixekizumab. The safety 
results were consistent with previously 
reported safety of risankizumab.

DIGITAL FEATURES

This article is published with digital features, 
including a graphical abstract, to facilitate under‑
standing of the article. To view digital features for 
this article go to https://​doi.​org/​10.​6084/​m9.​figsh​
are.​27135​831.

INTRODUCTION

Psoriasis is a common chronic, immune-medi‑
ated inflammatory skin condition that affects 
approximately 100 million people worldwide 
[1]. Patients with plaque psoriasis are impacted 
by physical, psychological, social, and eco‑
nomic burdens collectively referred to as cumu‑
lative life course impairment [1–5].

Patients with moderate-to-severe plaque 
psoriasis have various treatment options, 
including topicals, phototherapy, systemic 
non-biologics, and systemic biologics [6]. Com‑
mon biologics for treating moderate-to-severe 
plaque psoriasis include tumor necrosis factor-
alpha (TNF-α) inhibitors, interleukin (IL)-17 
inhibitors, IL-12/23 inhibitors, and IL-23 spe‑
cific inhibitors [7, 8].

Advanced biologics have been proven 
effective in achieving clear skin and reduc‑
ing psoriasis symptoms in many patients [9]. 
However, some patients may only experience 
partial improvement in symptoms and strug‑
gle to meet their treatment goals, which may 
be higher than their physician’s [10]. These 
patients may encounter obstacles in treatment, 
such as referral challenges, inadequate follow-
up, and treatment failure. Additionally, drug 
response may diminish over time, resulting 
in clinical inertia and unaddressed treatment 
goals [10]. To address patient needs and goals, 
switching to another biologic treatment may 
benefit patients who do not respond well to 
their current treatment [11].

Risankizumab is a humanized immunoglobu‑
lin (Ig) G1 monoclonal antibody targeting the 
p19 subunit of IL-23 with high affinity and spec‑
ificity, inhibiting the activation of the patho‑
genic T helper 17 cells [12, 13]. Studies have 
shown that risankizumab is well tolerated in 
patients with moderate-to-severe psoriasis, and 
many achieved ≥ 90% improvement in Psoriasis 
Area and Severity Index (PASI 90) scores [14, 15]. 
Risankizumab has demonstrated superior effi‑
cacy in patients with psoriasis compared to con‑
ventional systemic and non-biologic DMARDs, 
such as methotrexate, fumaric acid esters, and 
apremilast [14, 16, 17]. It has also demonstrated 
superior efficacy to other biologic treatments, 

https://doi.org/10.6084/m9.figshare.27135831
https://doi.org/10.6084/m9.figshare.27135831
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such as ustekinumab, adalimumab, and secuki‑
numab [15, 18, 19]. Furthermore, research has 
demonstrated that switching from other psoria‑
sis treatments to risankizumab has clinical bene‑
fits on skin outcomes and patients’ QoL [14, 20].

Limited evidence exists on switching patients 
with suboptimal response to an IL-17 inhibitor 
to risankizumab for psoriasis treatment. Herein, 
we present findings from the aIMM study, assess‑
ing the efficacy and safety of directly switching 
patients with moderate-to-severe plaque psoria‑
sis from secukinumab or ixekizumab to risanki‑
zumab after at least 6 months of treatment.

METHODS

Patients

The eligible patients were adults (≥ 18 years) 
diagnosed with moderate-to-severe chronic 
plaque psoriasis and treated with either secuki‑
numab or ixekizumab at the recommended dose 
for at least 6 months. These patients had shown 
a suboptimal response, defined as having a static 
Physicians Global Assessment (sPGA) score of 2 
or 3 and a body surface area (BSA) ranging from 
3% to ≤ 10% after ≤ 6 months of treatment with 
either drug. Additionally, these patients were eli‑
gible for continued biologic therapy as assessed 
by the investigator. Approvals were obtained 
from local ethics committees, and the patients 
provided written informed consent. The study 
was conducted per the International Confer‑
ence on Harmonization, Good Clinical Practice 
(GCP) Guidelines, and the Declaration of Hel‑
sinki. Complete eligibility criteria are described 
in Table S1.

Study Design

aIMM (NCT04102007) was a phase-3b, interven‑
tional, multicenter, open-label, single-arm study 
that examined the effect of risankizumab 150 
mg administered at week 0, 4, and then every 
12 weeks (q12w) thereafter for 52 weeks in adult 
patients with moderate-to-severe plaque psoria‑
sis who had been treated with a labeled dose of 
secukinumab or ixekizumab for ≥ 6 months and 

experienced a suboptimal response as described 
above. The patients received two injections of 
active risankizumab 75 mg (150 mg total dosage) 
subcutaneously at weeks 0 and 4 and then q12w 
until the last dose at week 40 (Figure S1).

The study duration was up to 64 weeks, with 
a 30-day screening period, 52-week open-label 
study period, and 20-week follow-up period 
(after week 40). The 52-week open-label period 
consisted of an initial phase (weeks 0–16) and a 
maintenance phase (weeks 16–52). The follow-
up period consisted of a phone call at week 20 
after the last injection of risankizumab (at week 
40).

Efficacy endpoints

The primary endpoint was the proportion of 
patients achieving sPGA 0/1 at week 16. Sec‑
ondary endpoints included the proportion of 
patients achieving sPGA 0 at week 16, the pro‑
portion of patients achieving sPGA 0/1 and 
sPGA 0 at week 52, Dermatology Life Quality 
Index (DLQI) 0 or 1 at weeks 16 and 52, Psoriasis 
Symptoms Scale (PSS) 0 at weeks 16 and 52, and 
the time to achieve sPGA 0/1 and sPGA 0.

Exploratory endpoints included proportion 
of patients achieving absolute PASI (e.g., PASI 
≤ 3, ≤ 1, and 0) over time and the proportion 
of patients who achieved the National Psoria‑
sis Foundation (NPF) treat-to-target (T2T) goal 
of acceptable (defined as BSA response of ≤ 3% 
or 75% improvement from baseline) and target 
response (BSA ≤ 1%).

In addition, we also evaluated the efficacy and 
health-related quality of life (HRQol) outcomes 
stratified by patients’ number of prior treat‑
ments with biologics and their median duration 
of treatment with secukinumab or ixekizumab 
prior to enrollment.

Safety endpoints

Safety was monitored throughout the study. 
Treatment-emergent adverse events (TEAEs), 
serious adverse events (SAEs), and TEAEs lead‑
ing to withdrawal were prespecified outcomes. 
TEAEs were coded using the Medical Diction‑
ary for Regulatory Activities (MedDRA) [21]. 
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Prespecified areas of safety interest included 
major adverse cardiovascular events (MACE), 
serious infection, tuberculosis, fungal and 
opportunistic infections excluding herpes zoster, 
malignancies, hypersensitivity reactions, and 
hepatic events. Independent cardiovascular and 
systemic hypersensitivity/anaphylaxis adjudica‑
tion committees adjudicated all observed cardio‑
vascular, cerebrovascular, thrombotic, hypersen‑
sitivity, and anaphylactic events.

Statistical Analysis

Due to limited published literature or clinical 
trial data, accurate estimation of the primary 
endpoint sPGA 0/1 response rate at week 16 for 
patients with suboptimal response to secuki‑
numab or ixekizumab treatment was challeng‑
ing. However, assuming a response rate between 
60% and 70% based on ad hoc analyses self-
reported of prior anti-IL-17 failure from phase 3 
trials (UltIMMa-1, UltIMMa-2, and IMMhance), 
the sample size of 250 patients was determined 
to ensure a half-width of the 95% confidence 
interval (CI) no greater than 6.2%. This sam‑
ple size accounted for the maximum variation 
across all possible response rates (50%). Based 
on historical data from previous risankizumab 
psoriasis studies, a screen failure rate of 25% was 
projected. Hence, it was estimated that screening 
333 patients was necessary to enroll the desired 
250 patients.

The intent-to-treat population was defined as 
all patients who received at least one dose of 
risankizumab and was used for both efficacy and 
safety analyses. Due to the single-arm design, 
no statistical tests were conducted. For variables 
where assessment time was collected, the last 
non-missing observation gathered on or prior 
to the date of the first dose of risankizumab was 
used as the baseline for safety and efficacy anal‑
yses. Descriptive statistics were reported. Cat‑
egorical endpoints were summarized using fre‑
quencies, percentages, and 95% CIs. Continuous 
endpoints were summarized by means, standard 
deviations, model-based least-square means, and 
the 95% CIs after accounting for relevant base‑
line characteristics. Non-responder imputation 
using multiple imputations handled missing 

data due to COVID-19 for categorical variable 
analyses (NRI-C). NRI-C classified patients with‑
out an evaluation during a visit window as non-
responders; those who were responders before 
and after the window were considered respond‑
ers. Additionally, missing data due to a COVID-
19 infection or logistical restrictions related to 
the COVID-19 pandemic were handled through 
multiple imputations. The data were reported 
as percentages and events per 100 patient-years 
for safety.

RESULTS

Patient disposition and baseline 
characteristics

In total, 252 patients were enrolled from eight 
countries: Australia, Germany, Italy, Israel, 
Spain, Taiwan, UK, and the USA. However, due 
to several instances of non-compliance to GCP 
standards from one site, data provided from that 
site (N = 8) were excluded from the analysis.

The results included data from 244 patients. 
The median (range) age of the patients was 50 
(21–81) years; 74.2% were male, and 87.7% 
were White (Table 1). The mean (SD) duration 
of plaque psoriasis was 21.3 (13.6) years. All 
patients had received prior treatment with a 
biologic, and 41.8% received ≥ 2 biologic treat‑
ments prior to enrollment. At baseline, 12 (4.9%) 
patients had a history of psoriatic arthritis, and 1 
(0.4%) had inflammatory bowel disease.

Before study enrollment, 61.1% received 
secukinumab, and 38.9% received ixekizumab. 
The median (range) duration of treatment before 
switching to risankizumab was 2.4 (0.2–9.4) 
years for secukinumab and 1.6 (0.4–13.6) years 
for ixekizumab.

In total, 233 (95.5%) patients completed 
week 16, and 205 (84.0%) completed the entire 
52-week study; 39 patients discontinued the 
study (withdrew consent, 13; adverse events, 8; 
lost to follow-up, 4; other, 21). Risankizumab 
treatment was discontinued by 28 (11.5%) 
patients (withdrew consent, 8; adverse event, 8; 
other, 19).
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Efficacy

The median (range) duration of risankizumab 
treatment was 364 (84–393) days. The primary 
endpoint of clear or almost clear skin, measured 
by sPGA 0/1, was achieved by 57.4% at week 16 
(Fig. 1).

At week 16, the secondary endpoint of sPGA 
0 was achieved by 20.5%; 40.2% achieved DLQI 
0/1, and 20.9% achieved PSS 0.

Table 1   continued

Risankizumab 
(N = 244)

BSA, mean (SD) 6.1 (2.3)

PSS, mean (SD) 6.7 (3.8)

DLQI, mean (SD) 8.7 (6.7)

Duration of plaque psoriasis (in years), 
mean (SD)

21.3 (13.6)

Immediate prior treatment, n (%)

 Secukinumab 149 (61.1)

 Ixekizumab 95 (38.9)

Duration of last treatment prior to switching to risanki-
zumab (in years), median (range)

 Secukinumab 2.4 (0.2–9.4)

 Ixekizumab 1.6 (0.4–13.6)

Number of prior biologic therapies, n (%)

  ≤ 2 142 (58.2)

  > 2 102 (41.8)

Prior biologic therapy (inadequate 
response), n (%)

217 (88.9)

History of psoriatic arthritis 12 (4.9)
History of IBD 1 (0.4)

BMI body mass index, BSA body surface area; DLQI Der-
matology Life Quality Index; IBD inflammatory bowel 
disease; PASI Psoriasis Area and Severity Index; SD 
standard deviation. 1Data for race and ethnicity were self-
reported. 2Patients who chose more than one category were 
placed in the ’multiple’ category

Table 1   Demographics and baseline disease characteristics

Risankizumab 
(N = 244)

Age (years), median (range) 50 (21–81)

Age categories (years), n (%)

  < 40 65 (26.6)

 40 to 65 150 (61.5)

  ≥ 65 29 (11.9)

Sex, n (%)

 Female 63 (25.8)

 Male 181 (74.2)

Ethnicity, n (%)

 Hispanic or Latino 17 (7.0)

 Not Hispanic or Latino 227 (93.0)

Race1, n (%)

 American Indian or Alaska Native 1 (0.4)

 Asian 27 (11.1)

 Black or African-American 1 (0.4)

 Multiple race2 1 (0.4)

 Native Hawaiian or Pacific Islander 0

 White 214 (87.7)

Weight (kg), mean (SD) 93.4 (22.1)

Weight (kg), n (%)

  ≤ 100 173 (70.9)

  > 100 71 (29.1)

BMI (kg/m2), mean (SD) 30.9 (6.7)

BMI (kg/m2), n (%)

  < 25 42 (17.2)

  ≥ 25 to < 30 86 (35.2)

  ≥ 30 116 (47.5)

sPGA category, n (%)

 2 129 (52.9)

 3 115 (47.1)

PASI, mean (SD) 6.5 (2.8)
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At week 52, the secondary endpoint of sPGA 
0/1 was achieved by 62.3%, with an increase 
in response rates for sPGA 0 (27.1%), DLQI 0/1 
(47.2%), and PSS 0 (27.5%, Fig. 2).

Additionally, 47.9% of those who achieved 
sPGA 0/1 response at week 16 maintained their 
response at week 52.

At week 52, the sPGA 0/1 response rates 
among patients with immediate prior treatment 
with secukinumab and ixekizumab were 69.1% 
and 51.6%, respectively. In the overall popula‑
tion, only two patients experienced a deteriora‑
tion in their skin response from sPGA 2 to sPGA 
3 between baseline and week 52.

The patients reported a mean change of ≥ 4 
points in DLQI scores from baseline at week 16 
(Δ = − 4.2) that was maintained through week 52 
(Δ = − 4.8, Figure S2). Among 161 patients who 
had a DLQI score ≥ 4 at baseline, 97 (60.2%) and 
94 (58.4%) patients achieved ≥ 4 point reduction 
in DLQI at week 16 and 52, respectively.

PASIs ≤ 3 and ≤ 1 were achieved by 62.7% 
and 33.2% at week 16 and by 66.0% and 37.5% 
at week 52, respectively. Additionally, at weeks 
16 and 52, 20.1% and 26.7% achieved PASI 0 
(Fig. 3).

Overall, 58.6% and 70.2% achieved an accept‑
able NPF T2T goal at week 16 and week 52, and 

36.1% and 48.4% achieved the target NPF T2T 
goal (≤ 1% BSA) at week 16 and week 52, respec‑
tively (Figure S3).

Patients in this difficult-to-treat group had 
clinical responses regardless of their prior bio‑
logic treatments (≤ or > 2). A numerically higher 
proportion of patients who received ≤ 2 biologic 
treatments achieved a higher proportion of 
sPGA 0/1 at weeks 16 and 52 (63.8%, and 67.0%) 
compared to patients who received > 2 biologic 
treatments (35.7% and 46.4%), respectively, and 
17.9% achieved sPGA 0 at both week 16 and 52, 
respectively (Fig. 4a, b). Patients receiving ≤ 2 
or > 2 biologic treatments before enrollment 
also reported improved psoriasis symptoms 
and HrQoL. Among patients who received ≤ 2 
biologic treatments, the PSS 0 was 22.9% and 
29.9%, and DLQI 0/1 scores were 45.2 % and 
53.8% at weeks 16 and 52, respectively. Among 
patients who received > 2 biologic treatments, 
PSS 0 scores were 14.3% and 19.6%, and DLQI 
0/1 scores were 23.2% and 25.0% at weeks 16 
and − 52, respectively, (Fig. 4c, d).

We observed numerical differences in clini‑
cal outcomes in patients irrespective of imme‑
diate prior treatment history and duration of 
treatment. In patients who were extensively 
pretreated (≥ median duration of last treatment 
cycle) with secukinumab, sPGA 0/1 response was 
observed in 74.3% at week 16 and 73.0% at week 
52, while in patients previously treated with 
ixekizumab (≥ median duration of last treatment 
cycle), sPGA 0/1 response rates were 46.8% and 
57.4% at week 16 and 52, respectively, Figure 
S4 a. The efficacy of patients as determined by 
sPGA 0, DLQI 0/1, and PSS 0 based on prior 
treatment with secukinumab or ixekizumab is 
shown in Figure S4 b–d.

Safety

Treatment-emergent adverse effects (TEAEs) 
were reported by 164 (67.2%) patients, of 
which 48 (19.7%) were possibly related to the 
study treatment (Table 2). Severe and serious 
AEs were reported in 18 (7.4%) and 17 (7.0%) 
patients. Of the 17 patients who experienced 
treatment-emergent serious adverse events 
(SAEs), one patient experienced two SAEs 

Fig. 1   Primary and secondary efficacy endpoints. CI con-
fidence interval; DLQI Dermatology Life Quality Index; 
PSS Psoriasis Symptoms Scale, sPGA static Physicians 
Global Assessment; Wk week. Non-responder imputation 
incorporating multiple imputations to handle missing data 
due to COVID-19 was used; CIs for response rates were 
based on the Wilson score method
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(muscular weakness and aphasia) with the rea‑
sonable possibility of being related to the study 
treatment as assessed by the investigator. Eight 
patients (3.3%) had AEs that led to discontinu‑
ation of study treatment, of which five experi‑
enced TEAEs that the investigator considered 
to have a reasonable possibility of being related 
to the study drug. No deaths were reported. 
The most frequently reported TEAEs reported 
in ≥ 5% of patients were COVID-19 (8.6%) and 
nasopharyngitis (5.7%).

Among TEAEs of special interest (Table 3), 
adjudicated MACE was reported in three 
patients (myocardial infarction, 2; stroke, 1); 
none of the three events were considered to 

have a reasonable possibility of being related 
to risankizumab treatment. Both patients with 
myocardial infarction had pre-existing cardiac 
risk factors that included previous myocardial 
infarctions at a younger age with previous stent 
placement (n = 1), obesity (n = 1), sleep apnea 
(n = 1), hypertension, diabetes, hypercholester‑
olemia, tobacco, and alcohol use. One patient 
experienced right-sided facial numbness and 
right ulnar sensory decrease post-COVID-19 
vaccination and prior to study enrollment. 
Due to COVID-19-related access issues, obtain‑
ing magnetic resonance imaging was delayed 
until approximately 5 months after the start 
of the study drug, at which time a finding of 

Fig. 2   Achievements of efficacy endpoints over time: 
a sPGA, b DLQI 0/1, c PSS 0. CI confidence interval; 
DLQI Dermatology Life Quality Index; sPGA static Phy-
sicians Global Assessment; PSS Psoriasis Symptoms Scale. 

Non-responder imputation incorporating multiple impu-
tations to handle missing data due to COVID-19 was 
used; CIs for response rate were based on the Wilson score 
method
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lacunar infarct was noted. Per the investigator, 
the patient had no significant disability despite 
facial numbness symptoms and was able to carry 
out usual duties and activities. The patient com‑
pleted the study with no new related AEs. Of 
note, the nonserious event of lacunar infarct was 
adjudicated with onset date prior to study drug 
administration. All three adjudicated MACE 
events were considered to have no reasonable 
possibility of relationship to the study drug.

Three events of serious infections were 
reported, including a single event of appendi‑
citis, diverticulitis, and postoperative wound 
infection; four patients experienced malignan‑
cies, and none were considered as having a rea‑
sonable possibility of being related to the study 
drug. Hypersensitivity and hepatic events were 
reported by nine and five patients, respectively. 
All were nonserious except for one SAE of esoph‑
ageal varices in a patient with a history of portal 
hypertension and esophageal varices. No TEAEs 
of active tuberculosis, opportunistic infections 

Fig. 3   Change in absolute PASI scores from baseline to 
week 52. CI confidence interval; PASI Psoriasis Area and 
Severity Index. Non-responder imputation incorporat-
ing multiple imputations to handle missing data due to 
COVID-19 was used; CIs for response rate were based on 
the Wilson score method

Fig. 4   Clinical efficacy stratified by baseline body weight 
and the number of biologic treatments prior to enrollment. 
a sPGA 0/1, b sPGA 0, c PSS 0, and d DLQI 0/1. CI con-

fidence interval; DLQI Dermatology Life Quality Index; 
sPGA static Physicians Global Assessment; PSS Psoriasis 
Symptoms Scale
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excluding tuberculosis and herpes zoster, serious 
hypersensitivity or adjudicated anaphylaxis, or 
death were reported.

DISCUSSION

In this cohort of patients with moderate-to-
severe psoriasis, who were refractory to treat‑
ment and had prior experience with biologic 

therapies, directly switching to risankizumab, 
an IL-23 inhibitor, from secukinumab or ixeki‑
zumab was found to be effective and resulted in 
clinically relevant improvements. These findings 
are meaningful, considering that the enrolled 
patients had previously exhibited inadequate 
responses to two efficacious IL-17 inhibitors, 
secukinumab or ixekizumab, after at least 6 
months of treatment with a median exposure 
of 2.4 years and 1.6 years, respectively. The 

Table 2   Treatment-emergent adverse events

AE adverse events; PY patient-years; E/100PY = events  per  100  PY; MACE major adverse cardiovascular events; NMSC 
non-melanoma skin cancer; TEAE treatment-emergent adverse events. TEAEs were defined as any event with an onset that 
was after the first dose of the study drug and with an onset date within 20 weeks (140 days) after the last dose of the study 
drug. Patients were counted once in each row, regardless of the number of events they may have had
1 As assessed by the investigator, 2MACE was defined as cardiovascular death, non-fatal myocardial infarction, and non-fatal 
stroke. The time lapse between the initiation of risankizumab and every MACE event is as follows: patient 1, MI occurred 
on day 356; patient 2, MI occurred on day 174; patient 3, lacunar infarct on day 176. 3Based on CMQ of active tuberculosis, 
4includes non-treatment-emergent deaths

Risankizumab 
(N = 244)
n (%)

Risankizumab 
(PY = 265.2)
E/100 PY

AE 164 (67.2) 408 (153.8)

AE with a reasonable possibility of being drug-related1 48 (19.7) 93 (35.1)

Severe AE 18 (7.4) 24 (9.0)

Serious AE 17 (7.0) 21 (7.9)

AE leading to discontinuation of study drug 8 (3.3) 9 (3.4)

Adjudicated MACE2 3 (1.2) 3 (1.1)

Serious infection 3 (1.2) 3 (1.1)

Tuberculosis3 0 0

Malignant tumor 4 (1.6) 4 (1.5)

Malignant tumor excluding NMSC 2 (0.8) 2 (0.8)

Serious hypersensitivity 0 0

AE leading to death 0 0

Any COVID-19 related AE 31 (12.7) 33 (12.4)

All deaths4 0 0

TEAE ≥ 5%

 COVID-19 21 (8.6) 21 (7.9)
 Nasopharyngitis 14 (5.7) 18 (6.8)
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Table 3   Treatment-emergent adverse events of special interest among patients

E events; MACE major adverse cardiovascular events; NMSC non-melanoma skin cancer; PY patient-years. Treatment-emer-
gent adverse events (TEAEs) were defined as any event with an onset that was after the first dose of the study drug and 
with an onset date within 20 weeks (140 days) after the last dose of the study drug. Patients were counted once in each row, 
regardless of the number of events they may have had
1 MACE was defined as cardiovascular death, non-fatal myocardial infarction, and non-fatal stroke. 2Extended MACE was 
defined as events identified as MACE along with hospitalizations for unstable angina and coronary revascularization proce-
dures and included all patients with adjudicated MACE and any patient with revascularization

Risankizumab 
(N = 244)
n (%)

Risankizumab 
(N = 244) 
(PY = 265.2)
E/100 PY

MACE1 3 (1.2) 3 (1.1)

 Myocardial infarction 2 (0.8) 2 (0.8)

 Stroke 1 (0.4) 1 (0.4)

Extended MACE2 4 (1.6) 4 (1.5)

 Coronary revascularization procedures 1 (0.4) 1 (0.4)

 Myocardial infarction 2 (0.8) 2 (0.8)

 Stroke 1 (0.4) 1 (0.4)

Serious infections 3 (1.2) 3 (1.1)

 Appendicitis 1 (0.4) 1 (0.4)

 Diverticulitis 1 (0.4) 1 (0.4)

 Postoperative wound infection 1 (0.4) 1 (0.4)

 Tuberculosis 0 0

 Opportunistic infections, excluding tuberculosis and herpes zoster 0 0

Malignant tumors 4 (1.6) 4 (1.5)

 Basal cell carcinoma 1 (0.4) 1 (0.4)

 Non-small cell lung cancer 1 (0.4) 1 (0.4)

 Prostate cancer stage I 1 (0.4) 1 (0.4)

 Squamous cell carcinoma of skin 1 (0.4) 1 (0.4)

NMSC 2 (0.8) 2 (0.8)

 Basal cell carcinoma 1 (0.4) 1 (0.4)

 Squamous cell carcinoma of skin 1 (0.4) 1 (0.4)

Malignant tumors excluding NMSC 2 (0.8) 2 (0.8)

 Non-small cell lung cancer 1 (0.4) 1 (0.4)

 Prostate cancer stage I 1 (0.4) 1 (0.4)

Hypersensitivity 9 (3.7) 10 (3.8)

Hepatic events 5 (2.0) 7 (2.6)
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improvements in clinical symptoms and HRQoL 
were achieved in the short term (16 weeks) and 
increased with 1 year of risankizumab treatment.

Risankizumab treatment improved patients’ 
HRQoL. This was evident as more patients 
experienced improvements in their DLQI and 
PSS scores over time. We observed a noticeable 
decrease of at least 4 points in DLQI scores at 
week 16, and this improvement continued until 
week 52, demonstrating considerable benefits 
to the patient’s HRQoL. Furthermore, about a 
quarter of patients (27.5%) achieved PSS 0 at 
week 52, indicating a substantial reduction in 
the most burdensome symptoms for patients. 
Considering the impact of psoriasis on the over‑
all quality of life, risankizumab is a valuable and 
effective treatment option for patients who do 
not respond well to IL-17 inhibitors (IL-17i) like 
secukinumab and ixekizumab.

IL-23/IL-17A/F immune axis has been shown 
to be central to psoriasis pathogenesis, and IL-23 
has emerged as a master regulator in psoriasis 
[22]. IL-23 promotes terminal differentiation, 
expansion, and maintenance of IL-17-produc‑
ing cells (Th17), expressing CD4 + or CD8 + T 
cells [23]. It has also been reported to impair 
the function of regulatory T cells (Treg) and to 
promote the differentiation of Treg into TH17-
like cells [24, 25]. In addition, IL-23 appears 
to be involved in the differentiation and sur‑
vival of pathogenic tissue-resident memory T 
cells (TRM), which seem to have a role in the 
recurrence of psoriatic lesions [26, 27]. There‑
fore, inhibiting the regulatory cytokine IL-23 is 
hypothesized to lead to long-lasting therapeu‑
tic effects by restoring a physiological Treg/TRM 
balance. This contrasts with the blockade of an 
effector cytokine, which reduces inflammatory 
cells but has a limited effect on relative numbers 
of pro- and anti-inflammatory T cells [28]. Block‑
ing the activity of IL-23 with a specific antibody 
directly reduces the IL-17-induced inflammation 
and therefore offers an attractive therapeutic 
intervention for psoriasis.

There is growing evidence that two differ‑
ent types of Th17 cells exist in vivo in murine 
models and seem to be important in the patho‑
genesis of psoriasis and other IMIDs: non-path‑
ogenic and pathogenic TH17 cells [29]. In pso‑
riasis, targeting the IL-23p19 subunit can restore 

favorable ratios of T cell populations in lesional 
skin compared with IL-17A inhibition. The dura‑
ble, long-lasting therapeutic effect observed with 
selective targeting of the IL-23p19 subunit is 
hypothesized to derive from the suppression of 
TRM cells. IL-23 inhibition has been shown to 
shift the relative ratio of CD8 + TRM cells and 
Treg cells favorably in psoriasis lesions compared 
with IL-17A inhibition [30]. Treg cells help to 
maintain immune homeostasis and self-toler‑
ance by suppressing inflammation and effector 
T cells. IL-23 has been shown to suppress the 
differentiation of Treg cells and promote differ‑
entiation, survival, and expansion of pathogenic 
Th17 cells [31]. Clinical studies have shown 
superior long-term maintenance of response 
with IL-23 inhibition over IL-17A blockade; 
IL-17A inhibitors, in essence targeting an effec‑
tor cytokine, have less impact on the relative 
numbers of pro- and anti-inflammatory T cells 
compared to IL-23 inhibitors [19]. Thus, risanki‑
zumab may be effective for patients who have 
not responded well to IL-17 inhibitors because 
of its binding to the p19 subunit of IL-23.

Real-world studies support the safety of long-
term use of IL-23 inhibitors in patients with 
psoriasis, including those for whom multiple 
biologics have failed [32]. In a recent study, 
risankizumab demonstrated a favorable long-
term safety profile with no new safety con‑
cerns [33]. The safety profile of risankizumab 
in this study was also consistent with previous 
trials [14, 15, 18]. No new safety signals were 
observed when directly switching from secuki‑
numab or ixekizumab without a washout period 
to risankizumab.

A head-to-head trial with the IL 17 inhibitors 
secukinumab versus risankizumab showed that 
risankizumab treatment was able to maintain 
superior efficacy at week 48 and -52, respectively, 
where secukinumab gradually started to lose 
the level of efficacy after 24 weeks of treatment 
[18]. These findings suggest that IL-23 treatment 
offers a sustained and robust response over the 
long term. This study demonstrated that risanki‑
zumab, as a durable treatment option, benefits 
patients with psoriasis who experience inad‑
equate treatment efficacy or encounter safety 
and tolerability concerns [34, 35].
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Recent studies have shown that switching 
within the same biologic class may be less ben‑
eficial than switching to another mode of action 
[11, 36, 37]. Two small real-world single-center 
studies evaluating the efficacy and safety of 
switching to risankizumab in patients who pre‑
viously failed anti-IL 17 inhibitors found that 
switching to risankizumab was beneficial [38, 
39]. In addition, real-world data analyzing the 
differences between modes of action regarding 
switching demonstrated that IL-23 inhibitors, 
and especially risankizumab, were shown to 
have the lowest switch rates relative to all other 
biologics [11, 40].

International guidelines recommend clear or 
almost clear skin (PASI > 90 or absolute PASI ≤ 
2) as a treatment target in managing psoriasis 
[41–46]. This study demonstrated that most 
patients benefited from switching from an IL-
17i to risankizumab. Only two patients’ disease 
worsened from sPGA2 to 3 within the study 
period.

In this study, patients had a baseline PASI of 
6.5, and at week 52, 66.0% and 37.5% achieved 
absolute PASI ≤ 3 and ≤ 1, respectively, represent‑
ing meaningful clinical improvement for this 
hard-to-treat patient group. Furthermore, 26.7% 
of patients achieved complete clearance (PASI0) 
at week 52, demonstrating the potent efficacy 
of risankizumab in this refractory population.

Patients had a mean baseline BSA of 6.1%, and 
70.2% and 48.4% achieved an acceptable and 
target NPF T2T goal at week 52, demonstrating 
the efficacy of risankizumab among this hard-
to-treat patient population who had suboptimal 
responses to prior treatment with secukinumab 
or ixekizumab.

A potential limitation of the study was the 
open-label single-arm design that includes a 
lack of blinding, which can introduce selection 
bias and influence the subjective assessment of 
outcomes, limiting the generalizability of the 
results. Another limitation of the study was the 
low participation rate of diverse ethnicities, a 
recurring challenge in numerous psoriasis clini‑
cal trials that limits the generalizability of the 
study results [47, 48]. To ensure a more compre‑
hensive representation of populations affected 
by psoriasis, future studies should aim to include 

patients from diverse ethnic backgrounds and 
various geographic locations.

CONCLUSION

In conclusion, the demonstrated efficacy, 
improvements in quality of life, and favorable 
safety profile of risankizumab support its use 
as a beneficial treatment option for patients 
with moderate-to-severe plaque psoriasis who 
exhibit a suboptimal response to secukinumab 
or ixekizumab.
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