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ABSTRACT

Introduction: The objective of this work was to
assess the efficacy and safety of risankizumab in
psoriatic arthritis (PsA) over 76 weeks.

Methods: In this double-blind, dose-ranging
phase 2 study, adults with active PsA were ran-
domized 2:2:2:1:2 to risankizumab 150 mg at
weeks 0, 4, 8, 12, and 16 (arm 1), 150 mg at
weeks 0, 4, and 16 (arm 2), 150 mg at weeks 0
and 12 (arm 3), 75 mg at week 0 (arm 4), or
placebo (arm 5). Patients completing week 24
could receive risankizumab 150 mg in a 52-week
open-label extension study. Efficacy assess-
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ments included American College of Rheuma-
tology (ACR) responses, Psoriasis Area Severity
Index (PASI) responses, minimal disease activity
(MDA), and 28-joint Disease Activity Score
based on C-reactive protein (DAS28[CRP]).
Results: Of 185 randomized patients, 173
(93.5%) completed week 16 and 145 (78.4%)
entered the open-label extension. Significantly
more patients in each risankizumab arm
achieved ACR20 at week 16 versus placebo
(primary endpoint: pooled arms 1 ? 2 [59.5%]
versus placebo [35.7%]; treatment difference
[90% CI] 24.0 [9.3, 38.7]; P = 0.007). Similarly,
significantly more patients in most risankizu-
mab arms achieved ACR20/50/70, PASI75/90/
100, MDA, and greater improvements in
DAS28(CRP) versus placebo at week 16. These
benefits of risankizumab were maintained long
term. Treatment-emergent adverse events were
comparable across treatment arms. Risankizu-
mab 150 mg was well tolerated over 76 weeks.
Conclusions: Risankizumab improved joint
and skin symptoms versus placebo in patients
with active PsA over 16 weeks; improvements
were sustained long term. Risankizumab was
well tolerated over the long term with no new
safety findings.
Trial Registration Numbers: NCT02719171
and NCT02986373.

Keywords: Interleukins; Psoriatic arthritis;
Randomized trial; Risankizumab

Key Summary Points

Why carry out this study?

An unmet need for safe and effective long-
term therapeutics remains for psoriatic
arthritis, which affects an estimated
0.3–1% of the overall population and
6–30% of patients with psoriasis.

Risankizumab, a humanized
immunoglobulin G1 monoclonal
antibody that inhibits interleukin-23 by
binding to its p19 subunit, has been
approved for the treatment of moderate-
to-severe plaque psoriasis and more
recently active psoriatic arthritis.

What was learned from the study?

In this phase 2 study and its long-term
extension, patients with active psoriatic
arthritis receiving risankizumab
demonstrated significant improvement in
joint and skin symptoms versus placebo
over 16 weeks, and improvements were
maintained over the long term among
patients who enrolled in the open-label
extension study.

Overall, the study findings demonstrated
that risankizumab was well tolerated,
reduced the signs and symptoms of
psoriasis and arthritis, and inhibited the
progression of joint damage over the long
term in patients with active psoriatic
arthritis.

Findings from this study supported the
recent approvals of risankizumab for the
treatment of active psoriatic arthritis in
the United States and the European
Union.
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INTRODUCTION

Psoriatic arthritis (PsA) is a chronic immune-
mediated inflammatory disease characterized by
signs and symptoms of arthritis, peripheral
synovitis, enthesitis, dactylitis, or spondylitis
with skin and/or nail involvement (psoriasis)
[1, 2]. PsA is estimated to affect 0.3–1% of the
overall population and 6–30% of patients with
psoriasis [2, 3]. Treatments for PsA include
conventional systemic disease-modified anti-
rheumatic drugs (DMARDs), such as
methotrexate, targeted synthetic DMARDs,
such as tofacitinib and apremilast, and biologic
DMARDs, such as tumor necrosis factor (TNF),
interleukin (IL)-17, IL-23, and IL-12/23 inhibi-
tors [2, 4]. Although there have been significant
strides in the development of therapeutic
options for PsA, an unmet need for safe and
effective long-term therapeutics remains.

Interleukin-23, a key regulator of multiple
effector cytokines, has been implicated in the
pathogenesis of psoriatic skin lesions, synovitis,
enthesitis, and bone erosion, making IL-23
inhibitors candidates for the treatment of PsA
[4–7]. Risankizumab, a humanized
immunoglobulin G1 monoclonal antibody that
inhibits IL-23 by binding to its p19 subunit, has
been approved for the treatment of moderate-
to-severe plaque psoriasis in adults who are
candidates for systemic therapy or photother-
apy [8–10]. At the time of this research, risan-
kizumab was under investigation as a treatment
for other immune-mediated inflammatory dis-
eases including PsA, atopic dermatitis,
hidradenitis suppurativa, Crohn’s disease, and
ulcerative colitis [11–14]. Since this trial was
conducted, risankizumab was approved for
active PsA in the United States and European
Union based on pivotal phase 3 trials [15, 16].

The objective of this phase 2 study and its
long-term extension was to evaluate the safety
and efficacy of risankizumab in patients with
active PsA.

METHODS

Study Design

This analysis included data from a multi-coun-
try, parallel-design, dose-ranging, randomized,
double-blind, placebo-controlled, phase 2 core
study (NCT02719171) and its 52-week, long-
term, open-label extension (NCT02986373).
Patients were randomized 2:2:2:1:2 to different
dosing regimens of subcutaneous risankizumab
(arm 1: 150 mg at weeks 0, 4, 8, 12, and 16; arm
2: 150 mg at weeks 0, 4, and 16; arm 3: 150 mg
at weeks 0 and 12; arm 4: single 75-mg dose at
week 0) or placebo (arm 5: placebo at weeks 0, 4,
8, 12, and 16) for 16 weeks and then entered a
follow-up period for up to 16 weeks in the core
study (Fig. 1). Randomization was stratified by
prior TNF inhibitor use and concurrent
methotrexate use. Patients who completed the
week 24 visit were allowed to enroll into the
52-week open-label extension study to receive
risankizumab 150 mg administered every
12 weeks for 36 weeks (Fig. 1). During the
extension study, patients received open-label
risankizumab 150 mg by subcutaneous injec-
tion at weeks 0, 12, 24, and 36 of the open-label
extension; follow-up visits occurred at weeks 48
and 52 (overall duration 76 weeks). An addi-
tional dose was made available at week 4 for
those patients who had not achieved the pro-
tocol-defined response of an improvement in
tender and swollen joint count of C 20% com-
pared with the baseline of the core study and for
whom the investigator believed that the addi-
tional dose would be beneficial. Patients who
had not attained this protocol-defined response
at two consecutive visits at the week 12 visit or
thereafter were discontinued from the open-la-
bel extension study.

This study was conducted in accordance
with the protocol, International Council on
Harmonisation guidelines, local regulations,
and the ethical principles of the Declaration of
Helsinki. An independent ethics committee or
institutional review board at each study site
approved all study-related documents (Supple-
mentary Table S1). All patients reviewed and
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signed an informed consent form before any
study procedures were conducted.

Participants

Adult patients (C 18 years) who had active PsA
(C 5 tender joints and C 5 swollen joints)
for C 6 months prior to screening, who met the
Classification Criteria for Psoriatic Arthritis
(CASPAR) at screening, had C 1 psoriatic lesion
or documented history of psoriasis, and had
inadequate response/intolerance to standard
doses of nonsteroidal anti-inflammatory drugs
(NSAIDs, C 4 weeks), conventional synthetic
DMARDs (C 3 months), or B 2 TNF inhibitors
were eligible for the core study. Patients who
received methotrexate therapy for C 3 months
(not exceeding 25 mg per week) with a
stable dose for C 4 weeks, a stable dose of oral
corticosteroids for C 2 weeks (not exceeding
equivalent of 10 mg of prednisone per day), or a
stable dose of NSAIDs/acetaminophen/parac-
etamol for C 2 weeks were allowed to enroll.

Exclusion criteria included patients with
major chronic inflammatory or connective tis-
sue disease other than PsA (e.g., rheumatoid

arthritis, systemic lupus erythematosus, anky-
losing spondylitis, Lyme disease, gout) or
fibromyalgia or patients who received any
therapeutic agent directly targeting IL-12/23, IL-
23, or IL-17. Patients with prior use of[2 TNF
inhibitors or any cell-depleting therapies (e.g.,
rituximab) or use of TNF inhibitors within
12 weeks (etanercept within 8 weeks), lefluno-
mide without cholestyramine washout within
8 weeks or with washout within 4 weeks, sys-
temic non-biologic medications for PsA or pso-
riasis and photochemotherapy within 4 weeks,
topical psoriasis medications, phototherapy, or
opioid analgesics within 2 weeks prior to ran-
domization were also excluded.

Randomization and Blinding

The randomization list was generated using a
validated system, involving a pseudorandom
number generator to guarantee the repro-
ducibility of the assignments. The randomiza-
tion list was checked by an independent
statistician and used by a third party. An Inter-
active Response System was used to assign ran-
domization numbers to eligible patients.

Fig. 1 Study design. ACR20 American College of Rheumatology 20 criteria response, mTSS modified Total Sharp Score,
OLE open-label extension, RZB risankizumab, s.c. subcutaneous
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Patients, investigators, and those involved in
trial conduct or analysis remained blinded to
the randomized treatment assignments to
the week 16 primary analysis database lock.
After the last patient completed the 16-week
visit, the database was locked for analysis of the
primary endpoint and sponsor’s study and
project teams were unblinded to treatment and
dose assignments. Patients and investigators
further remained blinded until after the final
database lock.

Endpoints

The primary efficacy endpoint in the core study
was American College of Rheumatology (ACR)
20 criteria response at week 16 for pooled arms
1 and 2 versus placebo. Secondary endpoints
included ACR20/50/70 responses at week 16 in
all dose groups, Psoriasis Area Severity Index
(PASI) 90 response at week 16 in patients with
psoriasis affecting C 3% of body surface area
(BSA) at baseline, change from baseline to week
16 in tender joint count based on 68 joints
(TJC68), swollen joint count based on 66 joints
(SJC66), Health Assessment Questionnaire Dis-
ability Index (HAQ-DI), Short Form Health
Survey 36 (SF-36) Physical Component Sum-
mary (PCS) and Mental Component Summary
(MCS), dactylitis count in patients with
dactylitis at baseline, Spondyloarthritis
Research Consortium of Canada (SPARCC)
enthesitis index in patients with enthesitis at
baseline, and modified Nail Psoriasis Severity
Index (mNAPSI) in patients with nail psoriasis.

Other endpoints included change from
baseline in the 28-joint Disease Activity Score
based on C-reactive protein (DAS28[CRP]) and
Leeds Enthesitis Index (LEI) to week 16, and
proportion of patients achieving Minimal Dis-
ease Activity (MDA) defined as meeting 5 of the
7 following criteria: TJC B 1, SJC B 1, PASI B 1
or BSA B 3%, patient assessment of pain (visual
analog scale [VAS] 0–100 mm) B 15, patient
global activity (VAS) B 20, HAQ-DI B 0.5, and
tender entheseal points B 1.

Endpoints in the open-label extension study
included ACR20/50/70 and PASI75/90/100 at all
timepoints and change from baseline in HAQ-

DI, SF-36 PCS, and SF-36 MCS over time. Radio-
graphic progression of structural joint damage
was measured using the modified Total Sharp
Score (mTSS), which was modified for PsA with
the addition of distal interphalangeal hand
joints (scored 0–528) [17]. Changes from core
study baseline to core study week 24 and to
open-label extension weeks 24 and 48 (overall
follow-up duration 72 weeks) in mTSS were
assessed. Radiographic progression was defined
as a change inmTSS of C 0.5. To obtain the total
mTSS score, scores for erosions and joint space
narrowing in both the hands and feet were
added together. Missing joint score imputation
was performed for erosion and joint space nar-
rowing. Radiographs from both the core and
open-label extension studies were read together
centrally by two qualified physicians/radiolo-
gists who were blinded to the site number,
patient number, treatment allocation in the core
study, time sequence of the radiographs, and
clinical response.

Long-term safety and tolerability of risanki-
zumab were also assessed. Safety was assessed by
reporting of adverse events (AEs), clinical labo-
ratory values, physical evaluation, vital signs,
and electrocardiograph. AEs were coded using
the Medical Dictionary for Regulatory Activities
(MedDRA) coding dictionary version 20.0.
Intensity of AEs was assessed by Rheumatology
Common Toxicity Criteria (RCTC) version 2.0.
All AEs occurring between start of treatment
and end of the residual effect period were con-
sidered treatment emergent; the residual effect
period was defined as 15 weeks after the last trial
medication application and included AEs
reported through end of study visit. AEs that
started before first drug intake and deteriorated
under treatment were also considered as treat-
ment emergent. During the open-label exten-
sion, a treatment-emergent AE was defined as
any AE with an onset date on or after the first
dose of study drug and up to 140 days after the
last dose of study drug, excluding AEs that
occurred outside of 140 days from last dose in
the core study but before first dose in the open-
label extension.
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Statistical Analyses

Sample size was determined on the basis of a
one-sided comparison between the average in
ACR20 response at week 16 of arm 1 and arm 2
versus placebo. With the assumed week 16
ACR20 response of 38% in the combined arms
(arm 1 and arm 2) and 15% in the placebo arm,
40 participants in each arm would provide 85%
power to detect a 23% difference in proportion
(combination of arm 1 and arm 2 versus pla-
cebo) using a one-sided test of 0.05 significance.
Although not included in the hypothesis testing
strategy, enrollment of 40 participants was
planned in arm 3 and 20 participants in arm 4
for pharmacokinetic modeling. The planned
total sample size was therefore 180.

In the core study, efficacy was assessed in the
Full Analysis Set (FAS), which included all
patients who were randomized and received at
least 1 dose of assigned study drug. Safety was
assessed based on actual treatment in all
patients who received at least 1 dose of study
drug. In the open-label extension, efficacy and
safety were assessed based on all patients who
received at least 1 dose of study drug in the
extension. In the core study, superiority of
risankizumab versus placebo was assessed pool-
ing the two most intense dose regimens (arm 1
and arm 2) at week 16. The difference in pro-
portion of participants who achieved ACR20
between the pooled risankizumab arms 1 and 2
and the placebo arm (arm 5) was tested using
the stratified Cochran–Mantel–Haenszel risk
difference method stratified by prior TNF inhi-
bitor use and concurrent methotrexate use.
Pairwise comparisons of the risankizumab dose
groups versus placebo were conducted using the
same stratified Cochran–Mantel–Haenszel
methods. Continuous secondary endpoints
were analyzed using a mixed model repeated
measures model (MMRM), which is valid under
the missing at random (MAR) assumption.
Missing data were imputed for efficacy variables
only for up to week 24; data after week 24 were
analyzed as observed. Missing values included a
missed visit or dropout from the study. Missing
data were imputed using non-responder impu-
tation (NRI) for binary variables and last obser-
vation carried forward (LOCF) for the

continuous variables in the core study. No sta-
tistical tests were conducted for the efficacy
analyses in the open-label extension; data were
summarized as observed and only descriptive
statistics were assessed (i.e., patients who did
not have an evaluation on a scheduled visit
were excluded from the summary for that visit).

RESULTS

The first patient in the core study was enrolled
in May 2016 and the last follow-up visit in the
extension study was in July 2018. Overall, 185
patients were randomized across 47 sites in 11
countries; 173 (93.5%) patients completed the
24-week core study, and 145 (78.4%) entered
the open-label extension at 37 sites across ten
countries (Germany did not participate in the
extension study; Fig. 2). Baseline characteristics
were similar between the groups in the core
study; mean age was 49.0 years versus
51.5 years, disease duration since diagnosis
was 7.0 years versus 6.7 years, and 42.9 versus
43.4% were female in the placebo versus total
risankizumab group (Table 1).

Efficacy in Core Study

Significantly more patients achieved the pri-
mary endpoint of ACR20 in pooled arms 1 and 2
(50/84 [59.5%; 90% CI 50.0–68.6]; treatment
difference [90% CI] 24.0 [9.3, 38.7]; P = 0.007)
versus placebo at week 16 (Fig. 3a). Similarly,
significantly more patients in each of the indi-
vidual risankizumab arms achieved ACR20 (re-
sponse range, 57.1–65.0%; each response
difference P\0.05) versus placebo (15/42;
35.7%) at week 16. ACR50 responses were
numerically higher in the risankizumab arms
but only statistically significant for arm 3 (P
B 0.01) versus placebo, and significantly more
patients achieved ACR70 in the pooled arms
1 and 2 and individual arms 1, 3, and 4 (P
B 0.05) versus placebo at week 16 (Fig. 3a).

Among patients with psoriasis affect-
ing C 3% of BSA at baseline, significantly more
patients achieved PASI75 and PASI90 responses
at week 16 versus placebo (all P B 0.01);
PASI100 was achieved by significantly more
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patients in pooled arms 1 and 2 and individual
arms 2, 3, and 4 versus placebo at week 16 (all
P B 0.05; Fig. 3b).

At baseline, 21.4–29.3% and 59.5–70.7% of
patients across treatment groups had dactylitis
and enthesitis, respectively. Among these
patients, those who received risankizumab
generally showed numerical but not significant
improvements in SPARCC enthesitis index
(significant only in arm 4; P B 0.01) and LEI at
week 16 compared with patients who received
placebo; results were more variable for dactylitis
count (Table 2). Improvements in TJC68, SJC66,
HAQ-DI, SF-36 PCS, SF-36 MCS, and mNAPSI
were also variable. However, significantly more
patients achieved MDA across risankizumab
arms versus placebo at week 16 (all P B 0.01;
Fig. 3c), and significant improvements in
DAS28(CRP) were observed in risankizumab
pooled arms 1 and 2 and arms 2, 3, and 4 versus
placebo at week 16 (P B 0.01; Table 2).

Long-Term Effectiveness

ACR20/50/70 response rates increased
throughout the 52-week open-label extension,
with 75.2, 43.6, and 24.8% of patients entering
the extension, respectively, achieving these
responses at week 52 (Supplementary Fig. S1).
Similarly, the percentages of patients with
PASI75/90/100 responses increased during the
52-week open-label extension with 82.9, 73.2,
and 61.0%, respectively, achieving these
responses at week 52 (Supplementary Fig. S1).
Improvements were also observed in SF-36 PCS,
SF-36 MCS, and HAQ-DI at week 52 (Supple-
mentary Fig. S2). No radiographic progression
was observed throughout the study (Supple-
mentary Fig. S3).

Safety in Core Study

During the core study, no discernible differ-
ences between treatment groups were observed
in treatment-emergent AEs (including serious
AEs and AEs leading to discontinuation), labo-
ratory abnormalities, and vital signs (Table 3).

Fig. 2 Patient disposition. *Percentages are shown using originally randomized patients (N = 185) as denominator/OLE
patients (n = 145) as denominator. OLE open-label extension, RZB risankizumab
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Table 1 Baseline characteristics

Mean (SD) Placebo,
n = 42

Risankizumab

Arm 1,
n = 42

Arm 2,
n = 42

Arm 3,
n = 39

Arm 4,
n = 20

Arms 1–4,
n = 143

Age, y 49.0 (11.2) 51.8 (14.6) 50.1 (12.3) 51.6 (11.9) 53.8 (11.0) 51.5 (12.7)

Female, n (%) 18 (42.9) 21 (50.0) 14 (33.3) 17 (43.6) 10 (50.0) 62 (43.4)

Race, White, n (%) 36 (85.7) 35 (85.4) 37 (92.5) 34 (89.5) 15 (78.9) 121 (87.7)

Weight, kg 84.8 (20.6) 86.0 (17.5) 83.3 (19.7) 84.6 (13.0) 83.8 (17.4) 84.5 (16.9)

BMI, kg/m2 29.4 (6.7) 29.4 (5.6) 27.8 (5.3) 29.1 (3.9) 30.1 (5.3) 28.9 (5.0)

PsA duration since diagnosis,

y

7.0 (8.8) 6.0 (6.3) 6.1 (7.0) 7.4 (8.3) 7.9 (7.8) 6.7 (7.3)

BSA of psoriatic

plaques C 3%, n (%)

21 (50.0) 16 (41.0) 20 (48.8) 23 (59.0) 9 (47.4) 68 (49.3)

PASIa 6.2 (5.8) 7.2 (9.5) 7.7 (7.3) 9.8 (8.9) 8.0 (11.8) 8.3 (8.9)

Presence of dactylitis, n (%) 9 (21.4) 12 (29.3) 12 (28.6) 11 (28.2) 5 (25.0) 40 (28.2)

LDIb 81.0 (69.0) 52.5 (48.9) 76.5 (62.9) 95.2 (111.5) 82.1 (57.5) 75.1 (74.8)

Presence of enthesitis,c n (%) 27 (64.3) 29 (70.7) 25 (59.5) 26 (66.7) 13 (65.0) 93 (65.5)

LEId 2.1 (1.7) 1.9 (1.9) 1.9 (1.7) 2.0 (1.5) 2.7 (2.2) 2.0 (1.8)

SPARCC enthesitisd 4.5 (3.9) 4.4 (4.1) 4.4 (4.2) 4.5 (3.0) 6.5 (4.3) 4.7 (3.9)

mTSSe 16.7 (22.7) 19.9 (21.8) 24.0 (25.6) 20.2 (25.4) 27.2 (35.1) 22.2 (26.0)

Prior TNF inhibitor use,

n (%)

10 (23.8) 11 (26.2) 11 (26.2) 9 (23.1) 4 (20.0) 35 (24.5)

Concurrent MTX use, n (%) 24 (57.1) 24 (57.1) 24 (57.1) 23 (59.0) 11 (55.0) 82 (57.3)

Swollen joint count, 66 joints 10.4 (7.2) 12.0 (11.3) 13.1 (10.0) 11.3 (7.3) 8.7 (4.3) 11.7 (9.2)

Tender joint count, 68 joints 19.4 (15.4) 20.0 (14.5) 20.8 (14.9) 20.7 (13.4) 17.2 (14.6) 20.0 (14.3)

HAQ-DIf 1.0 (0.7) 1.1 (0.7) 1.1 (0.7) 1.0 (0.6) 1.1 (0.7) 1.1 (0.7)

DAS28(CRP) 4.6 (1.3) 4.6 (1.1) 4.7 (1.1) 4.8 (0.8) 4.9 (0.8) 4.7 (1.0)

Data are mean (SD) unless otherwise noted
BSA body surface area, CRP C-reactive protein, DAS28 Disease Activity Score in 28 joints, HAQ-DI Health Assessment
Questionnaire-Disability Index, LDI Leed’s Dactylitis Index, LEI Leed’s Enthesitis Index, mTSS modified Total Sharp
Score, MTX methotrexate, PASI Psoriasis Area and Severity Index, SPARCC Spondyloarthritis Research Consortium of
Canada
aPASI assessed in patients with BSA of psoriatic plaques C 3%
bAssessed in patients with dactylitis at baseline
cBased on SPARCC and LEI
dAssessed in patients with enthesitis at baseline
en values for arms 1, 3, and 1–4 are 41, 37, and 140, respectively
fn values for arms 1, 2, and 1–4 are 41, 41, and 141, respectively

1368 Rheumatol Ther (2022) 9:1361–1375



The most common AEs with risankizumab were
viral upper respiratory tract infection (total
risankizumab, n = 25 [17.5%] vs. placebo, n = 2
[4.8%]), upper respiratory tract infection (total
risankizumab, n = 8 [5.6%] vs. placebo, n = 5

[11.9%]), and headache (total risankizumab,
n = 8 [5.6%] vs. placebo, n = 3 [7.1%]). Only a
few patients experienced AEs in areas of safety
interest, including serious infections, major
adverse cardiovascular events (MACE), and

Fig. 3 Percentage of patients achieving ACR20/50/70
responses at week 16 (a), PASI75/90/100 responses at
week 16 among patients with C 3% BSA at baseline (b),
and percentage of patients achieving MDA at week 16
among all patients (c). ACR American College of
Rheumatology, BSA body surface area, MDA minimal
disease activity, NRI non-responder imputation, PASI

Psoriasis Area Severity Index, TNF tumor necrosis factor.
NRI analyses. The difference in response rates between
groups as well as the two-sided P value were calculated
using Cochran–Mantel–Haenszel risk difference estimate
stratified by prior TNF inhibitor use and concurrent
methotrexate use. Statistical comparison versus placebo:
***P B 0.001; **P B 0.01; *P B 0.05
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malignancies. Two patients reported serious
infections (both in risankizumab arm 4). The
first patient reported serious urinary tract
infection, influenza, and sepsis; the patient also
had the only reported serious malignancy (stage
IV ovarian cancer) and three serious MACE
(acute myocardial infarction [reported as non-
ST-elevation myocardial infarction], congestive
cardiac failure, and coronary artery occlusion).
The patient did not discontinue the study drug.
The second patient reported serious gastroen-
teritis (two separate events) and pyelonephritis;
the patient did not discontinue study drug
(Table 3). One additional patient experienced
an adjudicated MACE (stroke, and the patient
did not discontinue study drug).

One serious hypersensitivity event (anaphy-
lactic reaction) was reported in the study
(risankizumab arm 1); the event occurred after
the first injection of risankizumab in a biologic
naı̈ve patient, and the patient discontinued
treatment. No deaths or cases of tuberculosis
were reported in the study.

Long-Term Safety

Among the patients enrolled into the open-la-
bel extension, 73.8% of patients experienced an
AE over the course of the core study and open-
label extension (Supplementary Table S2). Six
patients (4.1%) experienced a serious AE and 5
patients (3.4%) experienced AEs that led to
study drug discontinuation. Two patients
experienced serious infections (urosepsis in 1
patient and staphylococcal infection, haemo-
philus pneumonia, and pseudomonal pneumo-
nia in 1 patient) and 3 patients experienced
adjudicated MACE (stroke [n = 2] and myocar-
dial infarction [n = 1]). One patient experienced
colorectal cancer and one patient fibroadenoma
of the breast.

DISCUSSION

This phase 2, dose-finding study and its long-
term extension assessed the use of risankizumab
for the treatment of patients with active PsA.
The results demonstrated that risankizumab was
effective in treating the symptoms of active PsA

versus placebo over 16 weeks, with sustained
effectiveness over the long term with open-label
risankizumab treatment. The safety profile was
favorable and overall, these findings support the
use of risankizumab for the treatment of PsA.

Patients with PsA present with symptoms of
both psoriasis and arthritis, and thus therapeu-
tic interventions are needed that treat both the
joint and skin components of the disease. The
findings of this study demonstrated significant
efficacy of risankizumab versus placebo over
16 weeks in treating both the arthritic and
psoriatic manifestations of PsA; a significantly
greater proportion of patients achieved the pri-
mary endpoint of ACR20 response at week 16 in
the pooled risankizumab arms 1 and 2 versus
placebo as well as ACR20/50/70 responses across
most risankizumab dose groups. Among
patients with psoriasis affecting C 3% of BSA at
baseline, significantly more patients achieved
PASI75/90/100 responses across dose groups
(except PASI100 in arm 1) at week 16 versus
placebo. Of note, the ACR50 and ACR70
responses were greatest in the risankizumab
150 mg at weeks 0 and 12 dose group (arm 3),
while the PASI responses were more variable
across dose groups at week 16.

The effects of risankizumab in treating
arthritic manifestations and the skin manifes-
tations of the disease appeared to be sustained
with long-term treatment, as shown by
improvements in ACR responses (75% of
patients were ACR20 responders and over 40%
were ACR50 responders at week 52 of the open-
label extension) and PASI responses (C 60% of
patients achieved PASI75/90/100 responses at
week 52 of the open-label extension) in patients
entering the open-label extension.

Improvements in other endpoints assessing
arthritic manifestations or quality of life were
more variable; however, improvements in dis-
ease activity were significant versus placebo for
all risankizumab arms when assessed by MDA
and for all but one risankizumab dose group
when assessed by DAS28(CRP) at week 16.

Most patients with PsA experience progres-
sive joint damage over time, evident as bone
loss, erosions, and joint space narrowing on
radiographs [18, 19]. Treatment with biologic
DMARDs has been shown to inhibit progression
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of structural damage in clinical studies of PsA
compared with placebo [20, 21]. In this study,
no radiographic progression was observed with
risankizumab treatment over 72 weeks’ dura-
tion; however, larger studies are needed to
confirm these observations.

Overall, the safety profile was comparable for
the risankizumab treatment groups and the
placebo group in the core study; similar pro-
portions of patients reported AEs, severe AEs,
serious AEs, and AEs leading to discontinuation.
Serious infections, MACE, and malignancies

were reported in only a few patients receiving
risankizumab (B 2 each).

Risankizumab 150 mg was safe and well tol-
erated in patients receiving up to 76 weeks of
treatment. No deaths were reported and the
incidence of serious AEs and AEs leading to
discontinuation was low. Overall, no new safety
signals were noted, and safety of risankizumab
was consistent with previous psoriasis studies
[9].

Limitations of the trial include small patient
populations in each arm, which limit the pre-
cision of the outcomes and the accuracy of

Table 3 Treatment-emergent AEs during the core study over 32 weeks

AEs, n (%) Placebo,
n = 42

Risankizumab

Arm 1,
n = 42

Arm 2,
n = 42

Arm 3,
n = 39

Arm 4,
n = 20

Arms 1–4,
n = 143

Any AE 31 (73.8) 27 (64.3) 22 (52.4) 27 (69.2) 13 (65.0) 89 (62.2)

Drug-related AEs 8 (19.0) 8 (19.0) 7 (16.7) 8 (20.5) 4 (20.0) 27 (18.9)

Serious AE 2 (4.8) 3 (7.1) 0 2 (5.1) 3 (15.0) 8 (5.6)

Drug-related serious AEa 0 1 (2.4) 0 2 (5.1) 1 (5.0) 4 (2.8)

Severe AE 4 (9.5) 3 (7.1) 0 2 (5.1) 1 (5.0) 6 (4.2)

AE leading to drug

discontinuationb
2 (4.8) 3 (7.1) 0 0 1 (5.0) 4 (2.8)

AEs of safety interest

Infection 13 (31.0) 16 (38.1) 13 (31.0) 16 (41.0) 7 (35.0) 52 (36.4)

Opportunistic infection 1 (2.4) 0 0 0 0 0

Serious infectionc 0 0 0 0 2 (10.0) 2 (1.4)

Serious hypersensitivity 0 1 (2.4) 0 0 0 1 (0.7)

Adjudicated MACE 0 1 (2.4) 0 0 1 (5.0) 2 (1.4)

Any malignant tumor 0 0 0 0 1 (5.0) 1 (0.7)

Depression 0 0 0 2 (5.1) 0 2 (1.4)

Deaths 0 0 0 0 0 0

AE adverse event, MACE major adverse cardiovascular events
aSerious AEs possibly drug related included anaphylactic reaction in one patient; influenza, sepsis, and urinary tract infection
in one patient; increased alanine aminotransferase, aspartate aminotransferase, and blood bilirubin in one patient; and
rotator cuff syndrome in one patient
bAEs leading to discontinuation included psoriasis and condition aggravated (placebo group) and anaphylactic reaction,
asthenia, increased hepatic enzyme, and intervertebral disc protrusion (risankizumab group)
cSerious infections included urinary tract infection, influenza, and sepsis in one patient and gastroenteritis (two events) and
pyelonephritis in one patient
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translation into phase 3 results, and the use of
the 2:2:2:1:2 randomization scheme that inclu-
ded the lowest number of patients in the low-
dose arm. Furthermore, the study was not
designed to test difference across treatment
arms (there was no control for type I error);
however, efficacy against placebo was demon-
strated. The strengths of the study include that
it assessed key domains of PsA, a heterogeneous
disease, and confirmed the efficacy of IL-23
inhibitors.

CONCLUSIONS

Patients with active PsA receiving risankizumab
demonstrated significant improvement in joint
and skin symptoms versus placebo over
16 weeks. Furthermore, the improvements were
maintained over the long term among patients
who enrolled in the open-label extension study.
Overall, the findings of this study demonstrated
that risankizumab was well tolerated, reduced
the signs and symptoms of psoriasis and
arthritis, and inhibited the progression of joint
damage over the long term in patients with
active PsA. These results supported further
evaluation of risankizumab for the treatment of
PsA in a phase 3 program.
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