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ABSTRACT

Introduction: Long-term therapeutic options
providing durable response and tolerability are
needed for psoriatic arthritis (PsA). The ongoing
KEEPsAKE 2 trial is evaluating risankizumab
treatment in patients with active PsA who pre-
viously had inadequate response/intolerance to

C 1 conventional synthetic disease-modifying
antirheumatic drug (csDMARD-IR) and/or 1–2
biologic DMARDs (bDMARD-IR). Herein, we
report results through 100 weeks of treatment.
Methods: KEEPsAKE 2 is a global phase 3 trial.
Patients with active PsA were randomized 1:1 to
double-blind subcutaneous risankizumab
150 mg or placebo (weeks 0, 4, and 16). At
week 24, all patients received open-label risan-
kizumab every 12 weeks until end of study.
Efficacy endpoints included achieving C 20%
improvement in PsA symptoms using American
College of Rheumatology criteria (ACR20),
attaining minimal disease activity (MDA;
meeting C 5/7 criteria of low disease activity
and extent), and improving in other measures.
Results: At the cutoff date, 345/443 (77.9%)
patients were ongoing in the study. ACR20 was

Prior Presentation: The 100-week analyses of the
KEEPsAKE 2 study were previously presented at ACR
Convergence 2022, November 10–14, Philadelphia, PA,
and the 31st EADV Congress, September 7–10, 2022,
Milan, Italy, and online.
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achieved in 57.1% and 52.5% of the continuous
risankizumab and placebo/risankizumab
cohorts, respectively, at week 100 and in 60.0%
and 55.8%, respectively, at week 52. In week 52
responders, maintenance of ACR20 at week 100
was achieved in 74.8% (continuous risankizu-
mab) and 78.7% (placebo/risankizumab) of
patients. In the continuous risankizumab and
placebo/risankizumab cohorts, respectively,
MDA was achieved by 33.0% and 33.3% of
patients at week 100 and by 27.2% and 33.8% at
week 52. Among MDA responders at week 52,
maintenance of MDA response was achieved by
83.6% and 73.0% of the continuous risankizu-
mab and placebo/risankizumab cohorts,
respectively. Risankizumab was well tolerated
through week 100.
Conclusions: Risankizumab demonstrated dur-
able efficacy and tolerability through
100 weeks; most patients who achieved ACR20
and MDA responses at week 52 maintained this
achievement through week 100. There were no
new safety signals in patients who had
csDMARD-IR and bDMARD-IR.
Trial Registration: ClinicalTrials.gov
NCT03671148.

PLAIN LANGUAGE SUMMARY

Risankizumab, a biologic disease-modifying
antirheumatic drug, helps control the body’s
immune system to reduce symptoms of psori-
atic arthritis (a disease that inflames the joints
of people who have the skin condition

psoriasis). The ongoing KEEPsAKE 2 study is
evaluating how well risankizumab works and
how safe it is for treating adult patients with
active psoriatic arthritis who previously experi-
enced inadequate response to one or more
specific types of disease-modifying anti-arthritis
drugs. Patients were randomly assigned to
receive either risankizumab or an inactive drug;
after 24 weeks, all patients received risankizu-
mab. At study week 100, 57% of patients who
were assigned to receive continuous risankizu-
mab since the start of the study experienced a
20% or more improvement in a measure of
psoriatic arthritis symptoms using criteria
established by the American College of
Rheumatology (ACR20); a similar proportion of
patients achieved a 20% improvement at both
weeks 24 and 52. Similarly, 56% and 53% of
patients who switched from inactive drug to
risankizumab achieved ACR20 at weeks 52 and
100 (more than before switching to risankizu-
mab at week 24). Minimal disease activity
(MDA) was evaluated by assessing joint and skin
symptoms, affected body surface area, pain, and
physical function. At week 100, 33% of patients
achieved MDA (both groups), which was similar
to week 52. Most patients who achieved ACR20
or MDA at week 52 maintained responses at
week 100. Improvements with risankizumab
were seen in several other measures of treat-
ment outcomes through week 100. Risankizu-
mab was generally safe through 100 weeks.

Keywords: bDMARD-IR; csDMARD-IR; IL-23;
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arthritis; Risankizumab
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Key Summary Points

Why carry out this study?

Patients with psoriatic arthritis require
safe and effective long-term treatment.

We report the 100-week efficacy and safety
results of the ongoing KEEPsAKE 2 study
for adults with active psoriatic arthritis
treated with risankizumab.

What was learned from the study?

Patients enrolled in the KEEPsAKE 2 study
had previous inadequate response/
intolerance to one or more conventional
synthetic disease-modifying
antirheumatic drug (csDMARD-IR) and/or
one or two biologic DMARDs (bDMARD-
IR).

At week 100, risankizumab treatment
demonstrated durable improvement in
the signs and symptoms of psoriatic
arthritis and was generally well tolerated
with a long-term stable safety profile in
patients with csDMARD-IR and/or
bDMARD-IR.

INTRODUCTION

The systemic, chronic, inflammatory disease
psoriatic arthritis (PsA) can affect joints, syn-
ovium, entheses, tendons, nails, and bones [1].
Progression can cause irreversible damage to
joints leading to disability and reduced health-
related quality of life, with higher burden of
disease associated with increased total health-
care costs [2, 3].

There are several established treatment
options for patients with PsA, including nons-
teroidal anti-inflammatory drugs, glucocorti-
coid injections, and systemic therapies with
conventional synthetic disease-modifying anti-
rheumatic drugs (csDMARDs) [4]. Unfortu-
nately, some patients have PsA that is

inadequately controlled with or intolerant to
csDMARDs (csDMARD-IR) [4]; for these
patients, biologic disease-modifying antirheu-
matic drugs (bDMARDs) and targeted therapies
are available, such as inhibitors of tumor
necrosis factor, interleukin (IL)-17, IL-12/23,
Janus kinase, and phosphodiesterase 4 [4].

Despite the diverse range of treatments for
PsA, only one-third to one-half of people with
PsA successfully achieve sustained minimal
disease activity (MDA); patients with PsA with-
out sustained MDA have higher risk of joint
damage [5, 6], resulting in a continued need for
long-term effective treatment options.

Risankizumab is a humanized immunoglob-
ulin G1 monoclonal antibody that specifically
inhibits IL-23 by binding to its p19 subunit
[7–9]. The efficacy and safety of risankizumab
continues to be evaluated in two ongoing, glo-
bal, phase 3, multicenter, randomized clinical
trials, KEEPsAKE 1 (NCT03675308) and
KEEPsAKE 2 (NCT03671148), in adults with
active PsA.

The KEEPsAKE 1 and KEEPsAKE 2 trials are
being conducted in parallel; KEEPsAKE 1 enrol-
led patients with csDMARD-IR, and KEEPsAKE 2
enrolled patients with csDMARD-IR and/or
patients with inadequate response or intoler-
ance to bDMARDs (bDMARD-IR) [10, 11]. In the
first 24-week placebo-controlled study period
for both trials, risankizumab 150 mg was well
tolerated and significantly improved key PsA
disease outcomes compared with placebo in
patients with csDMARD-IR and/or bDMARD-IR
[10, 11]. Patients who had initially been ran-
domized to receive placebo in both the
KEEPsAKE 1 and KEEPsAKE 2 studies were swit-
ched at week 24 to receive risankizumab
150 mg, and at the 52-week analysis, risankizu-
mab demonstrated robust, durable efficacy for
patients with csDMARD-IR and/or bDMARD-IR;
risankizumab continued to be well tolerated
through each of the studies [12, 13].

Herein, we report updated data on the effi-
cacy, safety, and tolerability of risankizumab
through 100 weeks of treatment in the ongoing
KEEPsAKE 2 trial.
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METHODS

Study Design and Population

The study design, including inclusion and
exclusion criteria, has been previously reported
for KEEPsAKE 2, an ongoing, multicenter, dou-
ble-blind, phase 3 trial [11, 13]. The week 100
data cutoff date was March 21, 2022. In brief,
eligible patients were adults with active PsA
who had demonstrated csDMARD-IR (one or
more therapies) or bDMARD-IR (one or two
therapies). The bDMARD-IR population was
evaluated separately because achieving disease
control in these patients may be difficult as
their disease can be treatment refractory.

The KEEPsAKE 2 trial had two study periods.
Period 1 was a 24-week, double-blind, placebo-
controlled, parallel-group treatment period, and
period 2 was an open-label period starting from
week 24. In period 1, patients were randomized
1:1 to receive either placebo or risankizumab
150 mg at weeks 0, 4, and 16. In period 2,
patients who were initially randomized to the
placebo group received a blinded dose of risan-
kizumab 150 mg at week 24, and patients who
were initially randomized to risankizumab
received a blinded dose of placebo. From
week 28 onward, patients received open-label
risankizumab 150 mg every 12 weeks. Since all
patients received risankizumab during the
open-label period, patients who were initially
randomized to risankizumab are referred to as
the ‘‘continuous risankizumab’’ cohort and
those patients randomized to placebo and
switched to risankizumab are referred to as the
‘‘placebo/risankizumab’’ cohort. As prespecified
in the study protocol, patients with \ 20%
improvement in tender or swollen joint count
for two consecutive visits on or after week 36
(since week 32 was the first visit that could be
assessed) compared with baseline were discon-
tinued from risankizumab.

Ethical Approval

The independent ethics committee or institu-
tional review board at each study site (see Sup-
plemental Table S1) approved the study

protocol, informed consent forms, and recruit-
ment materials before patient enrollment. The
studies were conducted in accordance with the
International Conference for Harmonisation
guidelines, applicable regulations, and the
Declaration of Helsinki. All patients provided
written informed consent at screening.

Efficacy Assessments

All efficacy analyses were conducted with data
from all patients who received at least one
dose of risankizumab. Efficacy assessments
included measures of the signs and symptoms
of PsA, specifically, the proportion of patients
achieving C 20%, C 50%, and C 70%
improvement from baseline in American Col-
lege of Rheumatology criteria (ACR20, ACR50,
and ACR70); resolution of enthesitis (Leeds
Enthesitis Index [LEI] = 0, among patients
with LEI[ 0 at baseline); resolution of
dactylitis (Leeds Dactylitis Index [LDI] = 0,
among patients with LDI[ 0 at baseline); and
status of MDA (defined as fulfilling five of the
following seven criteria: a tender joint count
B 1, a swollen joint count B 1, Psoriasis Area
and Severity Index [PASI] score B 1 or affected
body surface area B 3%, patient’s assessment
of pain score measured using a visual analog
score [VAS] B 15 mm on a 100-mm scale,
patient’s global assessment of disease activity
VAS B 20 mm, Health Assessment Question-
naire–Disability Index [HAQ-DI] score B 0.5,
or LEI score B 1). Skin clearance was assessed
as achieving C 90% reduction in PASI
(PASI 90) in patients with an affected body
surface area C 3% at baseline.

Patient-reported outcomes included change
from baseline in HAQ-DI scores, which mea-
sures physical function (lower scores indicate
less disability), the proportion of patients
achieving clinically meaningful improvement
in HAQ-DI scores (C 0.35 decrease from base-
line) in patients with C 0.35 HAQ-DI scores at
baseline, change from baseline in the 36-Item
Short Form Health Survey Physical Component
Summary score (SF-36 PCS; higher scores show
less physical impairment), pain measured using
a 100-mm VAS (score range 0–100; higher scores
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indicating more pain), and the Functional
Assessment of Chronic Illness Therapy–Fatigue
Questionnaire score (FACIT-Fatigue; higher
scores show less fatigue). All efficacy outcomes
were assessed through week 100.

Safety Assessments

Safety was evaluated throughout the study as
treatment-emergent adverse events (TEAEs;
coded using the Medical Dictionary for Regula-
tory Activities version 24.1) and laboratory
tests. TEAEs were defined as adverse events with
an onset date on or after the first dose of study
drug and up to 140 days after the last dose if the
patient discontinued the study drug prema-
turely. Safety results are reported for all patients
who received at least one dose of risankizumab
150 mg.

Safety data are described through the data
cutoff dates for weeks 24 and 100 and are
reported using exposure-adjusted event rates
(events [E]/100 patient-years [PYs]). Laboratory
abnormalities were classified by National Can-
cer Institute Common Terminology Criteria for
Adverse Events version 5.0.

Statistical Analysis

For efficacy endpoints, data through week 24
were reported using nonresponder imputation
(NRI) with missing data due to COVID-19 han-
dled by multiple imputation. Patients with data
missing because of reasons other than COVID-
19 or after intercurrent events (i.e., initiation of
rescue medication or concomitant medications
that could meaningfully impact efficacy assess-
ment) were imputed as nonresponders and a
mixed-effect model for repeated measures con-
sidering intercurrent events. Long-term analysis
(weeks 24–100) used NRI with multiple impu-
tation for missing data due to COVID-19 for
categorical variables and mixed-effect model for
repeated measures for continuous variables
based on as observed data; all other missing data
were treated as nonresponders. For all time-
points, continuous efficacy endpoints were
analyzed using a mixed-effect model for repe-
ated measures. All efficacy data were

additionally evaluated using an as observed
approach with no imputation of missing values.
TEAEs were summarized using E/100 PYs.

RESULTS

Patient Disposition and Characteristics

At the start of study period 1443 patients were
randomized and received C 1 dose of study
drug; of these patients, 414 (93.5%) entered the
open-label study period 2. At the 100-week data
cutoff date, there were 181/224 (80.8%) patients
in the continuous risankizumab cohort and
164/219 (74.9%) patients in the placebo/risan-
kizumab cohort continuing in the study. The
most common reason for discontinuation of
study participation in both treatment groups
during period 2 was withdrawal of consent in
22/443 (5.0%) patients. Overall, the most com-
mon reason for discontinuation of study drug in
period 2 (irrespective of whether they remained
enrolled in the study) was not achieving a
C 20% improvement in tender joint count or
swollen joint count compared with baseline at
two consecutive visits on or after week 36 (29/
443 [6.5%]), per the protocol requirements for
discontinuation.

Patient demographics and characteristics at
baseline have been previously reported and
were similar between treatment groups; the
patients’ median age was 53 (range 23–84)
years, 55.1% of patients were female, and 46.5%
of patients were bDMARD-IR [11].

Efficacy

As previously reported, the primary endpoint of
the KEEPsAKE 2 study was met, with signifi-
cantly more patients achieving ACR20 with
risankizumab at week 24 compared with those
patients receiving placebo (51.3% vs. 26.5%;
p\0.001); all secondary endpoints vs. placebo
were also met (p\ 0.05) [11].
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Joint- and Skin-Related Endpoints
At week 100, the proportion of patients
achieving ACR20 was 57.1% in the continuous
risankizumab cohort and 52.5% in the placebo/
risankizumab cohort, demonstrating a durable
response from week 52 (60.0% and 55.8%,
respectively) (Table 1; Fig. 1a). Additionally,
34.8% and 33.8% patients achieved ACR50
(Table 1; Fig. 1b), and 21.4% and 17.4% patients
achieved ACR70 at week 100 (Table 1; Fig. 1c) in
the continuous risankizumab and placebo/
risankizumab cohorts, which were similar to the
rates observed at week 52 (ACR50, 33.2% and
32.0%; ACR70, 17.1% and 21.0%) (Table 1;
Fig. 1b, c). The high, durable responses in
ACR20, ACR50, and ACR70 for both treatment
cohorts over time through week 100 were also
demonstrated when data were evaluated as
observed with no imputation of missing values
(Supplemental Fig. S1).

In patients who achieved an ACR20 response
at week 52, 74.8% and 78.7% maintained this
level of response at week 100 in the continuous
risankizumab and placebo/risankizumab
cohorts, respectively (Supplemental Table S2).
Maintenance of response was also observed at
week 100 for ACR50 in 72.2% and 68.6% of
week 52 ACR50 responders and for ACR70 in
81.1% and 63.0% of week 52 ACR70 responders
(Supplemental Table S2). Maintenance of
response at week 100 for ACR20, ACR50, and
ACR70 in week 52 responders was consistent
with the as observed data (Supplemental
Table S2).

Among patients with enthesitis (LEI[0) at
baseline, resolution of enthesitis at
week 100 had occurred in 51.7% (76/147) of
those in the continuous risankizumab cohort
and 53.2% (84/158) in the placebo/risankizu-
mab cohort; the week 100 response rates for
both cohorts were similar to resolution of
enthesitis at week 52 (43.5% [64/147] and
52.5% [83/158], respectively) (Table 1). Simi-
larly, among patients with dactylitis (LDI[ 0)
at baseline, 77.5% (31/40) and 68.4% (39/57) of
the continuous risankizumab and placebo/
risankizumab cohorts achieved resolution of
dactylitis at week 100 compared with 67.5%
(27/40) and 71.5% (41/57) at week 52 (Table 1).
Rates of resolution of enthesitis and dactylitis in

both cohorts over time through week 100 were
similar when data were evaluated as observed
(Supplemental Table S3).

The proportion of patients who had a body
surface area of psoriasis C 3% at baseline who
achieved PASI 90 at week 100 was 67.5% (83/
123) of patients in the continuous risankizumab
cohort and 61.3% (73/119) of patients in the
placebo/risankizumab cohort; these response
rates were similar at week 52 in both cohorts
(65.0% [80/123] and 59.7% [71/119], respec-
tively) (Table 1; Fig. 2) and were similar when
data were evaluated as observed (Supplemental
Fig. S2). Maintenance of PASI 90 response at
week 100 was achieved in 84.8% and 84.5% of
patients who had PASI 90 response at week 52
in the continuous risankizumab and placebo/
risankizumab cohorts and were similar in the as
observed dataset (Supplemental Table S2).

The benefits of risankizumab treatment were
evident at week 100 in the subgroup of patients
with bDMARD-IR, which typically represents a
more difficult-to-treat population. Responses in
the bDMARD-IR subgroup were generally con-
sistent across joint- and skin-related efficacy
endpoints through week 100 (Supplemental
Table S4), with ACR20 achieved by 49.1% and
43.6% of patients with bDMARD-IR in the
continuous risankizumab cohort and the pla-
cebo/risankizumab cohort, respectively.

Patient-Reported Outcomes
Patients reported less disability at week 100
than at baseline, as shown by the HAQ-DI
scores. The change from baseline at week 100 in
HAQ-DI scores was - 0.26 in the continuous
risankizumab cohort and - 0.31 in the placebo/
risankizumab cohort; these scores were sus-
tained from week 52 (- 0.26 and - 0.34,
respectively) (Table 1). Clinically meaningful
improvements in HAQ-DI (C 0.35 decrease
from baseline) scores at week 100 were achieved
in 39.8% and 46.5%, which were similar to
week 52 (43.4% and 48.7% of patients in the
continuous risankizumab cohort and the pla-
cebo/risankizumab cohort, respectively)
(Table 1).

Similarly, patients reported less physical
impairment at week 100 compared with base-
line on the SF-36 PCS scores. The change from
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baseline to week 100 in SF-36 PCS scores was 6.4
and 6.5 in the continuous risankizumab and
placebo/risankizumab cohorts, respectively,
which were similar to week 52 (6.3 and 7.3)
(Table 1).

Maintenance of response at week 100 in
clinically meaningful improvements in
patient’s assessment of pain, defined as a
decrease from baseline assessment of pain of
C 10 mm in pain VAS, was observed in 77.7%

Fig. 1 ACR responses over time for risankizumab 150 mg
and placebo over the 24-week, double-blind treatment
period and for open-label continuous risankizumab and
placebo/risankizumab cohorts from weeks 24 through 100
for a ACR20, b ACR50, and c ACR70 (full analysis set).
Results are based on the full analysis set, and NRI-C
(week 24) or NRI-MI (weeks 52 and 100) was used for
binary/categorical endpoints. ACR20/50/70 C 20%/
C 50%/C 70% improvement in American College of
Rheumatology criteria, CI confidence interval, NRI-C
nonresponder imputation incorporating multiple

imputation where (1) missing data due to COVID-19
were handled by multiple imputation and (2) patients with
data missing because of reasons other than COVID-19 or
after intercurrent events (i.e., initiation of rescue medica-
tion or concomitant medications that could meaningfully
impact efficacy assessment) were imputed as nonrespon-
ders and a mixed-effect model for repeated measures
considering intercurrent events, NRI-MI nonresponder
imputation incorporating multiple imputation for patients
with missing data due to COVID-19, PBO placebo, RZB
risankizumab
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and 78.2% of week 52 responders (Supplemen-
tal Table S2). Patient-reported pain was lower at
week 100 compared with baseline assessments,
with 20.8-mm and 20.4-mm reductions in the
continuous risankizumab and placebo/risanki-
zumab cohorts, respectively, which were similar
to the reductions reported at week 52 (18.8 mm
and 19.6 mm) (Table 1).

Patients continued to report less fatigue at
week 100 compared with baseline. The change
from baseline to week 100 in FACIT-Fatigue
scores was 5.4 in the continuous risankizumab
cohort and 6.3 in the placebo/risankizumab

cohort, which were both consistent with
week 52 (5.7 and 7.0, respectively) (Table 1).

The findings in HAQ-DI, SF-36 PCS, pain
VAS, and FACIT-Fatigue were similar for both
treatment cohorts over time through week 100
when data were evaluated as observed (Supple-
mental Table S3). The benefits of risankizumab
treatment for patient-reported outcomes (HAQ-
DI, SF-36 PCS, and FACIT-Fatigue) were still
evident at week 100 in the subgroup of patients
with bDMARD-IR, which typically represents a
more difficult-to-treat population, and exhib-
ited similar patterns of responses as the overall
treatment cohorts (Supplemental Table S4).

Minimal Disease Activity
At week 100, the proportion of patients
achieving MDA was 33.0% and 33.3% in the
continuous risankizumab and placebo/risanki-
zumab cohorts, respectively, which was similar
to week 52 with 27.2% of patients in the con-
tinuous risankizumab cohort and 33.8% of
patients in the placebo/risankizumab cohort
achieving MDA (Table 1). When data were
evaluated as observed, the overall trend in
achieving MDA over time through week 100
was similar in both cohorts (Supplemental
Table S3). Maintenance of MDA response at
week 100 was achieved by 83.6% and 73.0% of
week 52 responders in the continuous risanki-
zumab and placebo/risankizumab cohorts,
respectively, and the trend in maintenance of
response for MDA was similar when data were
evaluated as observed (Supplemental Table S2).

For patients in the bDMARD-IR subgroup, a
lower proportion achieved MDA at week 100
(continuous risankizumab, 22.6%; placebo/
risankizumab, 27.7%) compared with the over-
all treatment cohorts (Supplemental Table S4).

Safety

Overall, long-term safety data were available for
419 patients who received risankizumab (either
continuous risankizumab or placebo/risankizu-
mab cohorts at week 24), representing 810.1 PYs
of exposure; with the additional PYs, rates
remained stable and the long-term safety data at
week 100 were generally consistent with

Fig. 2 PASI 90 response over time in patients with C 3%
body surface area affected by psoriasis at baseline receiving
risankizumab 150 mg or placebo over the 24-week, double-
blind treatment period and receiving open-label risankizu-
mab 150 mg from weeks 24 through 100 (full analysis set).
Results are based on the full analysis set, and NRI-C
(week 24) or NRI-MI (weeks 52 and 100) was used for
binary/categorical endpoints. CI confidence interval, NRI-
C nonresponder imputation incorporating multiple impu-
tation where (1) missing data due to COVID-19 were
handled by multiple imputation and (2) patients with data
missing because of reasons other than COVID-19 or after
intercurrent events (i.e., initiation of rescue medication or
concomitant medications that could meaningfully impact
efficacy assessment) were imputed as nonresponders, and a
mixed-effect model for repeated measures considering
intercurrent events, NRI-MI nonresponder imputation
incorporating multiple imputation for patients with
missing data due to COVID-19, PASI 90 C 90% reduc-
tion in Psoriasis Area and Severity Index, PBO placebo,
RZB risankizumab
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weeks 24 and 52 [11, 13]. The rate for any TEAEs
in patients receiving risankizumab was 180.5
E/100 PYs after at least 100 weeks of exposure
(Table 2).

The most common TEAEs (defined as C 4.0
E/100 PYs) were COVID-19 infections (8.1 E/100
PYs), upper respiratory tract infections (5.2
E/100 PYs), psoriatic arthropathy (4.9 E/100
PYs), nasopharyngitis (4.2 E/100 PYs), and
hypertension (4.2 E/100 PYs).

Serious TEAEs occurred at a rate of 9.9 E/100
PYs, and COVID-19-related TEAEs occurred at a

rate of 8.9 E/100 PYs (Table 2). A total of 13
serious infections (1.6 E/100 PYs) were reported,
with COVID-19 infection or COVID-19 pneu-
monia accounting for two of these 13 events.
There were two events (0.2 E/100 PYs) of
opportunistic infection (one event of clostridial
sepsis and one event of oral fungal infection)
and four events (0.5 E/100 PYs) of herpes zoster
(Table 2), none of which required a study drug
dose modification; of these, two opportunistic
infections (one event of clostridial sepsis and
one of herpes zoster) were new events since the

Table 2 Summary of safety during risankizumab treatment through week 100

Events (E/100 PYs) Week 24 Long-terma

RZB 150 mg
n = 224, PYs = 104.3

Any RZBb 150 mg
n = 419, PYs = 810.1

Any TEAE 286 (274.2) 1462 (180.5)

Serious TEAE 14 (13.4) 80 (9.9)

TEAE leading to discontinuation of study drug 2 (1.9) 10 (1.2)

COVID-19-related TEAE 1 (1.0) 72 (8.9)

MACE 1 (1.0) 4 (0.5)

Serious infections 3 (2.9) 13 (1.6)

Opportunistic infections

Infections excluding TB and herpes zoster 0 2 (0.2)

Active TB 0 0

Herpes zoster 0 4 (0.5)

Malignant tumors

NMSC 1 (1.0) 13 (1.6)

Malignancies excluding NMSC 0 2 (0.2)

All deathsc 0 1 (0.1)

E events, MACE major adverse cardiovascular events, NMSC nonmelanoma skin cancer, PYs patient-years, RZB risanki-
zumab, TB tuberculosis, TEAE treatment-emergent adverse event
TEAEs were defined as an adverse event with an onset date that is on or after the first dose of RZB and up to 140 days after
the last dose of RZB if patient discontinued study drug prematurely
aSafety reported through data cutoff date (March 21, 2022), which includes data though week 100
bAny RZB includes the continuous RZB cohort, which was randomized to RZB 150 mg (period 1) and remained on RZB
(period 2), and the PBO/RZB cohort, which was randomized to placebo (period 1) and switched to RZB 150 mg (period 2)
cIn the long-term safety analysis set, one death was reported. The cause of death was cardiac arrest in a female patient aged
55 years with several cardiovascular risk factors including obesity, hypercholesterolemia, hypertension, smoking, and family
history of cardiovascular disease who died on study day 616 (83 days after the last dose of RZB 150 mg)

Rheumatol Ther



52-week data cutoff date. There were no cases of
active tuberculosis.

TEAEs leading to discontinuation of risanki-
zumab occurred at a rate of 1.2 E/100 PYs
(Table 2). Psoriatic arthropathy was the most
common TEAE leading to discontinuation of
study drug with four reported events (0.5 E/100
PYs).

Overall, four adjudicated major adverse car-
diovascular events were reported (0.5 E/100 PYs)
through the week 100 data cutoff date (Table 2);
three of these events were reported at the
52-week cutoff date (two nonfatal myocardial
infarctions and one nonfatal stroke) [13]. One
major adverse cardiovascular event occurred
since the week 52 cutoff date, which was a
death due to cardiac arrest in a female patient
aged 55 years with several cardiovascular risk
factors including obesity, hypercholes-
terolemia, hypertension, and smoking. The
patient died 83 days after the last dose of
risankizumab, and the event was assessed as
having no reasonable possibility of being asso-
ciated with risankizumab by the investigator.

A total of 15 malignant tumors were reported
(1.9 E/100 PYs) (Table 2); of these, four events of
nonmelanoma skin cancer were newly reported
since week 52. There were no new cases of
grade C 3 (i.e.,[ 5 times the upper limit of
normal [ULN]) elevation in aspartate amino-
transferase (AST), alanine aminotransferase
(ALT), or bilirubin between week 52 and
week 100. No liver function tests met the crite-
ria for biochemical Hy’s Law (total biliru-
bin[2 9 ULN and ALT or AST C 3 9 ULN).

DISCUSSION

Risankizumab demonstrated robust and durable
efficacy across multiple disease domains
through 100 weeks of treatment in adults with
active PsA who previously had inadequate
response to csDMARD or bDMARD in the
ongoing KEEPsAKE 2 study. The proportion of
patients with improvements from baseline in
clinical signs and symptoms of PsA at week 100
was generally similar to the proportion of
patients achieving improvements at weeks 24
and 52, including improvement in joint

symptoms (ACR20/50/70), resolution of enthe-
sitis and dactylitis, and improvement in skin
clearance (PASI 90). Furthermore, most patients
who achieved ACR20/50/70 and/or PASI 90 at
week 52 maintained their responses at
week 100. Additionally, improvements from
baseline in patient-reported outcomes were
generally similar at week 100 compared with
weeks 24 and 52, reflecting reduced disability
(HAQ-DI), physical impairment (SF-36 PCS),
assessment of pain (VAS), and fatigue (FACIT-
Fatigue). Most patients who had achieved a
clinically meaningful reduction in pain VAS at
week 52 maintained response at week 100.
Similarly, MDA status at week 100 was achieved
by 33.0% of patients in both treatment cohorts,
which was similar to the proportion of patients
who achieved MDA at week 52. The majority of
patients who achieved MDA at week 52 main-
tained MDA response at week 100. A status of
MDA provides an overview of the patient’s
general PsA extent and activity and is a com-
posite measure of multiple disease domains
including joints, skin, and health-related qual-
ity of life, which has been recommended by the
Group for Research and Assessment of Psoriasis
and Psoriatic Arthritis/Outcome Measures in
Rheumatology Group for patient assessment
[14].

The KEEPsAKE 2 study enrolled patients with
previous bDMARD-IR or csDMARD-IR, and
there were clinically meaningful improvements
from baseline in the signs and symptoms of PsA
in both groups; the efficacy of risankizumab was
similar from week 52 to 100, and week 52
responders demonstrated maintenance of
response through week 100. Patients who have
failed a prior bDMARD therapy tend to experi-
ence lower treatment effectiveness on subse-
quent bDMARD treatments [15, 16], suggesting
that the patients with bDMARD-IR PsA may
have PsA that is harder to treat than PsA in
bDMARD-naive patients, which is not unex-
pected in patients with chronic conditions who
have experienced inadequate response or
intolerance to treatments. Nevertheless,
responses across all joint and skin endpoints
were generally consistent from weeks 52 to 100
in patients with previous bDMARD-IR.
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Risankizumab was generally well tolerated
for long-term use in the KEEPsAKE 2 study, with
no new safety signals identified through
week 100, and a safety profile that was similar to
both KEEPsAKE studies at weeks 24 and 52
[10–13], with the exception of treatment-emer-
gent COVID-19 infections which increased
from 1.0 E/100 PYs at week 24 to 8.9 E/100 PYs
at week 100. Notably, this study was conducted
during the COVID-19 pandemic. The week 24
data cutoff date in June 2020 [11] occurred
3 months after the pandemic was declared by
the World Health Organization in March 2020
[17], leading to a period of lockdowns and social
restrictions in many countries. By the week 100
cutoff date in March 2022, COVID-19 restric-
tions had eased in some countries and more
contagious variants had emerged (Delta variant
first detected in October 2020, and Omicron
variant first detected in November 2021) [18].
The change in COVID-19 E/100 PYs between
week 24 and week 100 mirror the changes
observed in the average global rates of COVID-
19 during the same period with 20.2 cases per
million people in June 2020 increasing to
1157.7 cases per million people at the peak of
Omicron variant infections in January 2022. No
cases of active tuberculosis were reported, while
cases of opportunistic infections including her-
pes zoster remained stable from weeks 52 to
100. Reports of major adverse cardiovascular
events were also stable from weeks 52 to 100
[18]. One treatment-emergent death occurred
between weeks 52 and 100 as a result of cardiac
arrest in a patient with multiple cardiovascular
risk factors including obesity, history of smok-
ing, hypertension, hypercholesterolemia, and
family history of cardiovascular disease, which
was assessed by the investigators as not related
to risankizumab. In a previous study, a higher
incidence of nonmelanoma skin cancer was
observed among patients with psoriasis (129
E/10,000 PYs) compared with the general pop-
ulation (78 E/10,000 PYs) [19]. In our study,
there were only four new cases of non-
melanoma skin cancer between week 52 and
week 100.

The progressive nature of PsA, with the pos-
sibility of permanent damage to joints [2] and
the intolerance or failure of current therapies

for some patients [4], highlights the continued
need for treatments with sustained long-term
efficacy and safety outcomes. In the ongoing
KEEPsAKE 2 trial, risankizumab has demon-
strated durable efficacy and tolerability through
week 100 in patients with PsA that have previ-
ously demonstrated csDMARD-IR (one or more
therapies) or bDMARD-IR (one or two
therapies).

There are some potential limitations of the
study. As is typical with randomized controlled
trials, the patient population was relatively
homogenous, which potentially limits the
generalizability of the study results. During the
double-blind, placebo-controlled period of the
study (period 1), the COVID-19 pandemic
caused logistical issues in most countries, which
resulted in more missing data than had been
anticipated. The missing data were addressed in
the data analysis by adjusting the multiple
imputation method. No patients missed the
week 100 visit as a result of the COVID-19
pandemic. In addition, there was bias towards
responders because patients who experienced
\20% improvement from baseline in tender/
swollen joint count for two consecutive visits
on or after week 36 were discontinued from
treatment. However, patients with missing effi-
cacy results were imputed as nonresponders.

CONCLUSIONS

Results from the KEEPsAKE 2 trial showed
treatment with risankizumab through week 100
provided durable improvement in the signs and
symptoms of PsA and maintenance of response
at week 100 in patients who achieved ACR20/
50/70, PASI, clinically meaningful reduction in
pain VAS, and MDA at week 52 in adults with
active disease with csDMARD-IR and/or
bDMARD-IR. Risankizumab has demonstrated
an acceptable, stable, long-term safety profile
and was generally well tolerated. The
KEEPsAKE 2 study remains ongoing for contin-
ued efficacy and safety analysis.
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