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ABSTRACT

Introduction: Upadacitinib is a Janus kinase
inhibitor under investigation in patients with
psoriatic arthritis (PsA). This study assessed the
56-week efficacy and safety of upadacitinib in
patients with PsA and an inadequate response
or intolerance to biologic therapy.

Methods: In the phase 3 SELECT-PsA 2 study,
patients were randomized to 56 weeks of blin-
ded treatment with oral upadacitinib 15 or
30 mg once daily, or placebo switched to
upadacitinib 15 or 30 mg once daily at week 24.
Efficacy endpoints included the proportion of
patients achieving 20/50/70% improvement in
American College of Rheumatology criteria
(ACR20/50/70), 75/90/100% improvement in
Psoriasis Area and Severity Index (PASI75/90/100),Electronic supplementary material The online
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and minimal disease activity. Safety was asses-
sed throughout the study.
Results: Of 641 patients who received C 1 dose
of study drug, 479 (74.7%) completed 56 weeks
of treatment. Improvements in the proportion
of patients achieving ACR20/50/70, PASI75/90/
100, and minimal disease activity were main-
tained with both doses of upadacitinib through
56 weeks. Week 56 results for patients who
switched from placebo to upadacitinib at week
24 were similar to those for patients originally
randomized to the upadacitinib groups. The
exposure-adjusted event rate for serious infec-
tions was 2.6 and 6.1 events/100 patient-years
in the upadacitinib 15 and 30 mg groups,
respectively. Herpes zoster occurred more fre-
quently with upadacitinib 30 versus 15 mg;
most cases were non-serious.
Conclusion: In patients with PsA who had an
inadequate response or intolerance to biologic
therapy, the efficacy of upadacitinib was main-
tained over 56 weeks with no new significant
safety signals observed.
Trial registration: NCT03104374.

Keywords: Upadacitinib; Psoriatic arthritis;
Janus kinase inhibitors

Key Summary Points

Why carry out this study?

Many patients with psoriatic arthritis
(PsA) do not adequately respond and
maintain response to currently
recommended therapies, highlighting an
unmet need for additional therapeutic
agents that can effectively control disease
activity.

Upadacitinib, an oral Janus kinase
inhibitor, is currently under investigation
for the treatment of PsA; during the
24-week, placebo-controlled period of the
SELECT-PsA 2 study, upadacitinib
demonstrated efficacy and
acceptable safety in patients who had an
inadequate response or intolerance to C1
biologic disease-modifying anti-rheumatic
drugs.

The purpose of this 56-week analysis of
SELECT-PsA 2 data was to explore the
longer-term safety and maintenance of
efficacy of upadacitinib in patients with
PsA and to describe the safety and efficacy
in those who switched from placebo to
upadacitinib at week 24.

What was learned from the study?

In patients with PsA and prior inadequate
response or intolerance to biologic
therapy, the efficacy of upadacitinib
across manifestations of PsA, including
musculoskeletal symptoms, psoriasis, and
patient-reported outcomes, remained
consistent or improved through 56 weeks,
with no new significant safety signals
observed compared with the known safety
profile of upadacitinib.

By week 56, the efficacy of upadacitinib
15 mg approached or was similar to that
of upadacitinib 30 mg, and responses for
patients who switched from placebo to
upadacitinib at week 24 had a similar
trajectory to those for patients originally
randomized to upadacitinib.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14216975.

INTRODUCTION

Psoriatic arthritis (PsA) is a chronic inflamma-
tory joint disease that is characterized by clini-
cal manifestations such as psoriasis, nail
dystrophy, enthesitis, dactylitis, and involve-
ment of the spine or sacroiliac joint (axial PsA)
[1]. Treatment guidelines for PsA advocate an
approach whereby the goal of treatment is to
achieve remission, inactive PsA, or low disease
activity [2–4]. Available treatment options
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include non-steroidal anti-inflammatory drugs
(NSAIDs); local corticosteroid injections; con-
ventional synthetic disease-modifying anti-
rheumatic drugs (DMARDs), such as
methotrexate (MTX); biologic DMARDs
(bDMARDs), such as tumor necrosis factor
inhibitors, interleukin-12/23 inhibitors, and
interleukin-17 inhibitors; and targeted syn-
thetic DMARDs, such as phosphodiesterase 4
inhibitors or Janus kinase (JAK) inhibitors [2–4].
Despite the emergence of these treatments with
distinct mechanisms of action, many patients
([70%) do not achieve 70% improvement in
American College of Rheumatology (ACR) cri-
teria (ACR70) [5–9], highlighting an unmet
need for additional therapeutic agents that can
effectively control disease activity. This is espe-
cially important for patients with PsA who have
experienced inefficacy (primary or secondary)
or intolerance to biologic therapy.

Upadacitinib is an oral reversible JAK inhi-
bitor engineered for increased selectivity for
JAK1 over JAK2, JAK3, and tyrosine kinase 2
that is currently under investigation for the
treatment of PsA [10]. In the 24-week placebo-
controlled period of the SELECT-PsA 2 study,
the primary endpoint was met: a significantly
greater proportion of patients with PsA who had
an inadequate response or intolerance to
bDMARDs achieved a 20% improvement in
ACR criteria (ACR20) at week 12 with upadaci-
tinib 15 mg and 30 mg once daily (QD) com-
pared with placebo [11]; ACR20 and 50/70%
improvement in ACR criteria (ACR50/70)
response rates were maintained for both
upadacitinib doses at week 24 [12]. Key ranked
secondary outcomes also demonstrated signifi-
cant improvements with both doses of upadac-
itinib compared with placebo, including:
changes from baseline in Health Assessment
Questionnaire-Disability Index (HAQ-DI) at
12 weeks; Static Investigator’s Global Assess-
ment of Psoriasis score of 0 or 1 and C 2-point
improvement (sIGA 0/1) at 16 weeks; Func-
tional Assessment of Chronic Illness Therapy-
Fatigue (FACIT-F) score at 12 weeks; Self-
Assessment of Psoriasis Symptoms (SAPS) score
at 16 weeks and 36-item Short Form Health
Survey (SF-36) score at 12 weeks; and propor-
tions of patients achieving 75% improvement

in the Psoriasis Area and Severity Index (PASI75)
at 16 weeks and minimal disease activity (MDA)
at 24 weeks [12]. In a post hoc analysis of
SELECT-PsA 2, patients also achieved a higher
rate of tight disease control (based on Disease
Activity in Psoriatic Arthritis and PsA Disease
Activity Score criteria) with upadacitinib com-
pared with placebo at weeks 12 and 24 [13].
Here, we report the safety and efficacy of
upadacitinib over 56 weeks in SELECT-PsA 2.

METHODS

Patients and Study Design

The methodology of SELECT-PsA 2 (Clini-
calTrials.gov Identifier: NCT03104374) has been
published previously [11]. In brief, eligible
patients were adults (C 18 years old), had active
PsA with symptom duration C 6 months, ful-
filled the Classification Criteria for Psoriatic
Arthritis [14], had historical or current plaque
psoriasis, had C 3 swollen joints (swollen joint
count [SJC] of 66) and C 3 tender joints (tender
joint count [TJC] of 68), and had an inadequate
response or intolerance to C 1 bDMARD.
Patients meeting these criteria were randomized
in a 2:2:1:1 ratio to receive upadacitinib
15 mg QD, upadacitinib 30 mg QD, or placebo
switched to either upadacitinib 15 mg (placebo
to upadacitinib 15 mg) or 30 mg (placebo to
upadacitinib 30 mg) QD at week 24. An
unblinded analysis was conducted after all
patients had completed week 24 or prematurely
discontinued the study. Investigator and
patient blinding were maintained until week 56
at the study sites, at which point patients could
enter an open-label extension period through to
week 152.

During the study, although background
therapy was not required, patients were per-
mitted to receive stable background treatment
with NSAIDs, corticosteroids (equivalent
to B 10 mg/day prednisone), and/or B 2 non-
bDMARDs (conventional synthetic DMARDs or
apremilast). Concomitant treatments specifi-
cally for psoriasis (e.g., topical therapy, light
therapy, or retinoids) were not permitted prior
to week 16. At week 16, background
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medications were initiated or adjusted in
patients who did not achieve C 20% improve-
ment in TJCs and SJCs versus baseline at weeks
12 and 16. From week 36 onwards, patients who
did not achieve C 20% improvement in TJCs
and SJCs versus baseline at two consecutive
visits discontinued the study drug. Initiation or
adjustment of background PsA medication was
permitted for all patients after week 36.

The study was conducted according to the
International Conference on Harmonisation
guidelines, applicable regulations and guideli-
nes governing clinical trial conduct, and the
Declaration of Helsinki 1964 and its later
amendments. The trial protocol was approved
by independent ethics committees and institu-
tional review boards. All patients provided
written informed consent.

Outcome Measures

Clinical efficacy endpoints assessed through
week 56 included the proportion of patients
achieving ACR20/50/70; MDA (defined as per
[15]); PASI75 and PASI 90/100% improvement
(PASI90/100; among patients with C 3% body
surface area of psoriasis at baseline) [16]; sIGA
0/1 for patients with baseline sIGA C 2 [17];
Psoriatic Arthritis Response Criteria (improve-
ment in 2 of the following 4 criteria, 1 of which
must be TJC68 or SJC66, without worsening of
any measure: C 30% improvement in TJC68 or
SJC66, and improvement in Patient’s Global
Assessment of Disease Activity [PtGA] [18] and
Physician’s Global Assessment of Disease
Activity on a numeric rating scale [range 0–10,
with higher scores indicating greater disease
activity]); resolution of enthesitis [defined by
Leeds Enthesitis Index (LEI) = 0] for patients
with baseline LEI[ 0 [19]; and resolution of
dactylitis [defined by Leeds Dactylitis Index
(LDI) = 0] for patients with baseline LDI[0
[20]. Change from baseline in individual com-
ponents of the ACR criteria was also assessed.

Patient-reported endpoints assessed through
week 56 included change from baseline in HAQ-
DI score (range 0–3, with higher scores indicat-
ing greater disability) [21]; FACIT-F score (range
0–52, with higher scores indicating less fatigue)

[22]; SF-36 Physical Component Summary and
Mental Component Summary scores (norm-
based scores were used, with higher scores
indicating better health-related quality of life)
[23]; SAPS score (range 0–110, with higher
scores indicating more severe psoriasis symp-
toms) [24]; score on the overall work impair-
ment domain of the Work Productivity and
Activity Impairment (WPAI) questionnaire
(range 0–100%, with higher scores indicating
greater impairment) for patients employed at
baseline; morning stiffness (mean score of Bath
Ankylosing Spondylitis Disease Activity Index
[BASDAI] questions 5 and 6, with higher scores
indicating more severe and longer duration of
morning stiffness) [25]; PtGA score on a
numeric rating scale (range 0–10, with higher
scores indicating greater disease activity) [26];
and patient assessment of pain based on a
numeric rating scale (range 0–10, with higher
scores indicating greater pain). The proportion
of patients achieving a clinically meaningful
improvement frombaseline inHAQ-DIof C0.35
was also assessed [27].

In patients with axial PsA at baseline (as
assessed by the investigator), change from
baseline in the Ankylosing Spondylitis Disease
Activity Score (ASDAS) and BASDAI, and the
proportion of patients achieving 50% improve-
ment in BASDAI were also reported through
week 56.

Adverse events (AEs) and clinical laboratory
measures were reported through week 56. AEs
were coded per the Medical Dictionary for
Regulatory Activities version 22.0 (https://www.
meddra.org/how-to-use/support-
documentation/english); AEs and laboratory
changes were graded using the National Cancer
Institute Common Toxicity Criteria versions 5.0
and 4.03 (https://ctep.cancer.gov/
protocoldevelopment/electronic_applications/
ctc.htm), respectively. Major adverse cardio-
vascular events (MACE) and venous throm-
boembolic (VTE) events were blindly
adjudicated by an independent cardiovascular
adjudication committee per pre-defined event
definitions. An internal gastrointestinal perfo-
ration adjudication committee blindly adjudi-
cated reported gastrointestinal perforation
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events as stated in the gastrointestinal perfora-
tion charter.

Statistical Analysis

Efficacy analyses were conducted on the full
analysis set, including all randomized patients
who had received C 1 dose of study drug. There
were no formal statistical comparisons between
groups for long-term efficacy. For binary end-
points, frequencies and percentages are sum-
marized. Non-responder imputation (NRI) was
used for missing data for binary endpoints. In
addition, as-observed data without any impu-
tation are shown for binary endpoints at week
56.

For continuous endpoints, mixed model for
repeated measures analysis was performed on
the as-observed data, with least-squares means
and 95% confidence intervals (CIs) provided for
each randomized treatment group sequence.
Missing data were handled using a mixed model
for repeated measures assuming the data were
missing at random.

For safety analyses, the upadacitinib 15 mg
and 30 mg groups included patients who were
originally randomized to placebo and switched
to upadacitinib at week 24. Treatment-emergent
AEs are summarized for events occurring while
exposed to upadacitinib (i.e., onset after the first
dose of upadacitinib and no more than 30 days
after the last dose of study drug). Exposure-ad-
justed event rates (EAERs) per 100 patient-years
(PY; E/100 PY) are summarized as events based
on the treatment received at the time of each
AE. Multiple AEs occurring in the same patient
are included in the numerators, and 95% CIs
were calculated based on normal approxima-
tion to the Poisson distribution. Exposure-ad-
justed incidence rates per 100 PY are
summarized as the number of patients with C 1
event/100 PY (n/100 PY), with exposure calcu-
lated up to onset of the first event; multiple
events occurring in the same patient are not
included in the numerator, and 95% CIs were
based on normal approximation to the Poisson
distribution.

RESULTS

Patients

Of 642 randomized patients, 641 received C 1
dose of the study drug; of these, 560 (87.2%)
and 479 (74.7%) completed 24 and 56 weeks of
treatment, respectively (Fig. 1). The most com-
mon reasons for discontinuation at weeks 24
and 56 were patient withdrawal (5.0 and 8.6%,
respectively) and AEs (3.9 and 6.2%, respec-
tively). As reported previously [11], baseline
characteristics were well balanced across the
treatment groups (Electronic Supplementary
Material [ESM] Table S1). Of the 641 patients,
61.0% had failed one prior bDMARD, 18.1%
had failed two prior bDMARDs, and 12.9% had
failed C 3 prior bDMARDs. At baseline, 53.8%
of patients were not using concomitant non-
bDMARDs. Approximately one-third of patients
were receiving MTX alone, 8.7% were receiving
a non-bDMARD other than MTX, and a small
proportion (2.8%) were receiving MTX plus
another non-bDMARD (ESM Table S1).

Efficacy

Musculoskeletal Outcomes and Composite
Outcomes
At week 56, the proportion of patients achiev-
ing ACR20/50/70 using NRI was 59.7/40.8/
24.2% with upadacitinib 15 mg and 59.2/38.5/
26.6% with upadacitinib 30 mg (Fig. 2). In both
placebo to upadacitinib groups, responses at
week 56 approached or were similar to those for
patients who received upadacitinib from base-
line. ACR response rates and response rates in
other binary efficacy endpoints tended to be
higher in the as-observed analysis (ESM
Table S2) than in the NRI analysis at week 56.
Individual patient responses for ACR20/50/70
over 56 weeks for all treatment groups, includ-
ing the time course of achievement and sus-
tainability of these responses, are presented in
ESM Figs. S1–S3. Numerically greater propor-
tions of patients who received upadacitinib at
baseline compared with the placebo to
upadacitinib groups achieved MDA through
week 56 (Fig. 3). Individual patient responses
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for MDA over time for all treatment groups,
including the time course of achievement and
sustainability of these responses, are presented
in ESM Fig. S4. More patients receiving
upadacitinib 15 mg and 30 mg from baseline
achieved MDA at week 24 than those receiving
placebo, and most patients who achieved MDA
maintained their response through week 56.
Numerically greater proportions of patients
who received upadacitinib from baseline than
those in the placebo to upadacitinib groups for
each of the doses met Psoriatic Arthritis
Response Criteria through week 56 using NRI
(ESM Fig. S5).

In patients with dactylitis at baseline
(LDI[ 0), complete resolution (LDI = 0) of
previous dactylitis was observed in 50.9 and
58.0% of patients treated with upadacitinib
15 mg and 30 mg, respectively, by week 56
using NRI; of those with enthesitis at baseline
(LEI[0), complete resolution (LEI = 0) of pre-
vious enthesitis was observed in 42.9 and 42.8%
of patients, respectively (ESM Fig. S6). Rates of
resolution of dactylitis and enthesitis in both
placebo to upadacitinib groups increased after
the switch to upadacitinib and approached

those for patients who received upadacitinib
from baseline. In addition, patients assessed by
the investigator to have axial PsA at baseline
showed improvements in the ASDAS and BAS-
DAI from baseline to week 56 using as-observed
data (Table 1).

Skin Outcomes
At week 56, the proportions of patients achiev-
ing PASI75/90/100 were 52.3/40.8/26.9% and
58.8/47.3/35.1% using NRI with upadacitinib
15 mg and 30 mg, respectively. In both placebo
to upadacitinib groups, PASI75/90/100 respon-
ses at week 56 approached or were similar to
those for patients who received upadacitinib
from baseline, with the exception of PASI100 in
the placebo to upadacitinib 15 mg group
(Fig. 4). Individual patient responses for PASI75
and PASI90 over 56 weeks for all treatment
groups, including the time course of achieve-
ment and sustainability of these responses, are
presented in ESM Figs. S7 and S8. Numerically
greater proportions of patients who received
upadacitinib from baseline than those in the
placebo to upadacitinib groups for each of the

Screened
(N = 751)

Randomized
(N = 642)

PBO UPA 15 mg
QD (N = 106)

Completed week 24
(n = 81; 76.4%)

Completed week 56
(n = 69; 65.1%)

Entered open-label
extension

(n = 69; 65.1%)

UPA 15 mg QD
(N = 211)

Completed week 24
(n = 192; 91.0%)

Completed week 56
(n = 167; 79.1%)

Entered open-label
extension

(n = 166; 78.7%)

UPA 30 mg QD
(N = 219)a

Completed week 24
(n = 195; 89.0%)

Completed week 56
(n = 166; 75.8%)

Entered open-label
extension

(n = 164; 74.9%)

PBO UPA 30 mg
QD (N = 106)

Completed week 24
(n = 92; 86.8%)

Completed week 56
(n = 77; 72.6%)

Entered open-label
extension

(n = 76; 71.7%)

Completed week 24
(n = 92; 86.8%)

Completed week 56
(n = 77; 72.6%)

Entered open-label
extension

(n = 76; 71.7%)

Discontinued study: 37 (34.9%)
•    AE: 7 (6.6%)
•    Withdrew consent: 18 (17.0%)
•    Lost to follow-up: 4 (3.8%)
•    Lack of efficacy: 6 (5.7%)
•    Other: 2 (1.9%) 

Discontinued study: 29 (27.4%)
•    AE: 6 (5.7%)
•    Withdrew consent: 10 (9.4%)
•    Lost to follow-up: 4 (3.8%)
•    Lack of efficacy: 7 (6.6%)
•    Other: 2 (1.9%) 

Discontinued study: 44 (20.9%)
•    AE: 12 (5.7%)
•    Withdrew consent: 10 (4.7%)
•    Lost to follow-up: 6 (2.8%)
•    Lack of efficacy: 12 (5.7%)
•    Other: 4 (1.9%) 

Discontinued study: 53 (24.2%)
•    AE: 15 (6.8%)
•    Withdrew consent: 17 (7.8%)
•    Lost to follow-up: 8 (3.7%)
•    Lack of efficacy: 6 (2.7%)
•    Other: 7 (3.2%) 

Fig. 1 Patient disposition at week 56. aOne patient did not receive study drug. AE adverse event, PBO placebo, QD once
daily, UPA upadacitinib
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doses achieved sIGA 0 or 1 and C 2 point
improvement from baseline (Fig. 4).

Patient-Reported Outcomes
Improvements in several patient-reported out-
comes were observed through week 56 using as-
observed data (Table 1). Least square mean
improvements from baseline to week 56 in
physical function, as measured by HAQ-DI,
were - 0.35 and - 0.49 for patients originally
randomized to upadacitinib 15 mg and 30 mg,
respectively (Table 1; ESM Fig. S9). Patients in
the placebo to upadacitinib groups achieved
similar results at week 56. Clinically meaningful
improvement in HAQ-DI (C 0.35) [27] based on
NRI data was achieved by 47.3 and 56.0% of

patients treated with upadacitinib 15 mg and
30 mg, respectively, during the first 24 weeks of
the study, and this decreased to 42.9 and 46.6%,
respectively, by 56 weeks (ESM Fig. S9). The
proportions of patients who achieved a clini-
cally meaningful improvement in HAQ-DI in
the placebo to upadacitinib groups at week 56
approached those of the upadacitinib from
baseline groups. Mean improvements from
baseline to week 56 were observed for patients
randomized to upadacitinib from baseline for
the FACIT-F, PtGA, pain, morning stiffness,
SF-36 Physical and Mental Component Sum-
mary, SAPS, and WPAI overall work impairment
(Table 1). Results were generally comparable at
week 56 in the placebo to upadacitinib groups.

ACR20a
Pa

tie
nt

s (
%

) (
95

%
CI

)

0

20

40

60

80

100

0 12 24
Time (weeks)

36 56

Patients (%) 2 4 8 12 16 20 24 28 32 36 44 56
UPA 15 mg QD 32.7 46.9 47.9 56.9 55.9 61.1 59.2 62.1 64.0 63.0 63.0 59.7

PBO → UPA 30 mg QD 10.4 18.9 29.2 30.2 22.6 25.5 25.5 53.8 61.3 61.3 61.3 54.7

PBO → UPA 15 mg QD 11.3 12.3 18.9 17.9 19.8 25.5 15.1 40.6 46.2 53.8 51.9 52.8

UPA 30 mg QD 33.5 55.5 60.1 63.8 64.7 65.1 61.5 65.1 66.5 68.3 68.8 59.2

Weeks

ACR50b

Pa
tie

nt
s (

%
) (

95
%

CI
)

0

20

40

60

80

100

0 12 24
Time (weeks)

36 56

Patients (%) 2 4 8 12 16 20 24 28 32 36 44 56
UPA 15 mg QD 8.1 20.9 24.2 31.8 34.6 42.2 38.4 41.7 42.7 41.7 46.0 40.8

PBO → UPA 30 mg QD 0 1.9 5.7 6.6 5.7 7.5 11.3 29.2 35.8 41.5 36.8 39.6

PBO → UPA 15 mg QD 1.9 0.9 1.9 2.8 5.7 6.6 7.5 19.8 24.5 27.4 36.8 33.0

UPA 30 mg QD 9.6 20.6 32.1 37.6 43.6 42.7 36.2 45.0 45.4 48.6 47.7 38.5

Weeks

ACR70c

Pa
tie

nt
s (

%
) (

95
%

CI
)

0

20

40

60

80

100

0 12 24
Time (weeks)

36 56

Patients (%) 2 4 8 12 16 20 24 28 32 36 44 56
UPA 15 mg QD 0.9 4.3 7.1 8.5 14.7 19.4 19.4 23.7 24.6 23.2 25.6 24.2

PBO → UPA 30 mg QD 0 0 0 0 0.9 3.8 0.9 12.3 18.9 14.2 18.9 20.8

PBO → UPA 15 mg QD 0.9 0 0.9 0.9 0.9 0.9 0.9 5.7 9.4 11.3 13.2 16.0

UPA 30 mg QD 1.4 7.8 12.4 16.5 19.3 22.0 23.9 22.0 23.9 27.5 30.3 26.6

Weeks

PBO → UPA 30 mg QD (n = 106)

UPA 30 mg QD (n = 218)

PBO → UPA 15 mg QD (n = 106)

UPA 15 mg QD (n = 211)

Fig. 2 Patients achieving a ACR20, b ACR50, and
c ACR70 over 56 weeks (non-responder imputation). The
gray dotted line represents PBO prior to patients switching

to UPA. ACR20/50/70 American College of Rheumatol-
ogy criteria 20/50/70% improvement, CI confidence
interval
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Safety

The rate of treatment-emergent AEs was lower
with upadacitinib 15 mg than with upadacitinib
30 mg (260.6 vs. 334.4 E/100 PY, respectively),
although the rates of serious AEs and AEs lead-
ing to discontinuation were similar between the
groups (for upadacitinib 15 mg and 30 mg,
respectively: serious AEs: 14.3 and 15.8 E/100
PY; AEs leading to discontinuation: 10.0 and
11.1 E/100 PY). During the 56-week period of
this trial, two deaths were reported: one related
to a motor vehicle accident in a patient receiv-
ing placebo; and one in a patient receiving
upadacitinib 30 mg, with the cause of death
reported as acute respiratory distress syndrome
and right pneumothorax per the death certifi-
cate, and as pancytopenia per investigator. The
patient was hospitalized due to the right pneu-
mothorax, with a subsequent complicated hos-
pital course that included pancytopenia,
cytomegalovirus infection, disseminated
intravascular coagulation, bleeding duodenal
ulcers, Pneumocystis jirovecii pneumonia, and
interstitial pneumonia (all considered by the
investigator to have a reasonable possibility of
relationship to the study drug; after considera-
tion of risk factors, only Pneumocystis jirovecii
pneumonia was considered by the sponsor to

have a reasonable possibility of relationship to
the study drug), in addition to mechanical
ventilation and thoracoscopic pneumonec-
tomy, bilateral pneumothoraces, and cerebral
infarction.

The most commonly reported AEs in both
dose groups were nasopharyngitis and upper
respiratory tract infection (ESM Table S3). The
EAER for serious infections was 2.6 and
6.1 E/100 PY in the upadacitinib 15 mg and
30 mg groups, respectively (Fig. 5). The most
common serious infections were cellulitis
(0.5 E/100 PY in each group) and pneumonia
(0.7 and 1.2 E/100 PY in the upadacitinib 15 mg
and 30 mg groups, respectively). Opportunistic
infections (excluding tuberculosis and herpes
zoster) were infrequent and consisted mostly of
mucosal candidiasis in both groups, along with
coccidioidomycosis in the upadacitinib 15 mg
group, and cytomegalovirus infection and
Pneumocystis jirovecii pneumonia (both in the
same patient who subsequently died, as dis-
cussed above) in the upadacitinib 30 mg group.
No cases of active tuberculosis were reported.

Herpes zoster was less frequent in the
upadacitinib 15 mg group than in the upadaci-
tinib 30 mg group (3.8 vs. 8.5 E/100 PY). Most
events in either dose group were non-dissemi-
nated and did not lead to discontinuation of the
study drug. None of the events in the upadaci-
tinib 15 mg group were serious. In the upadac-
itinib 30 mg group, one case of herpes zoster
was serious, and two non-serious cases led to
discontinuation of the study drug. Eight events
(3 in the upadacitinib 15 mg group and 5 in the
upadacitinib 30 mg group) were reported to
involve C 3 dermatomes, one of which in the
upadacitinib 30 mg group led to discontinua-
tion of the study drug.

Ten patients developed malignancies in the
upadacitinib 15 mg group (2.4 n/100 PY),
including five patients with non-melanoma
skin cancer (NMSC), and eight patients devel-
oped malignancies in the upadacitinib 30 mg
group (1.9 n/100 PY), including four patients
with NMSC.

Adjudicated MACEs were reported in one
patient in the upadacitinib 15 mg group (non-
fatal myocardial infarction) and one patient in
the upadacitinib 30 mg group (non-fatal

PBO → UPA 30 mg QD (n = 106)
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stroke). Two patients developed adjudicated
VTE, one each in the upadacitinib 15 mg and
30 mg groups (both 0.2 n/100 PY); both were
non-fatal pulmonary embolisms and both
patients had notable risk factors for VTE,
including obesity in both patients and hyper-
tension in one patient. There were no cases of
adjudicated gastrointestinal perforation.

Hepatic disorders were less common in the
upadacitinib 15 mg group (4.8 E/100 PY) than
in the upadacitinib 30 mg group (17.7 E/100 PY)
and the majority were non-serious, transient

transaminase elevations that did not lead to
study drug discontinuation. Grade 3 increases
in alanine aminotransferase and aspartate
aminotransferase (AST) were seen in three
(1.0%) and three (1.0%) patients, respectively,
in the upadacitinib 15 mg group and in three
(1.0%) and five (1.6%) patients, respectively, in
the upadacitinib 30 mg group, most of which
were isolated and not confirmed upon repeat
testing (ESM Table S4). No Grade 4 increases in
alanine aminotransferase or AST were observed
in either group. One patient from the
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Lymphopenia 2.4 (1.27, 4.39)
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CPK elevation 8.7 (6.33, 12.06)
5.2 (3.45, 7.97)

Renal dysfunction 0.2 (0.03, 1.68)
0.5 (0.12, 1.91)

Any malignancy 2.4 (1.30, 4.49)
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0.2 (0.03, 1.69)

Lymphomaf
0.5 (0.12, 1.92)

0.0

UPA 30 mg QD 
(n = 308)
PY = 423.5
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upadacitinib 30 mg group met the laboratory
criteria for Hy’s law based on AST and total
bilirubin values at a single visit, but an alter-
native etiology of fatty liver disease (hepatic
steatosis) was identified and thus it was not
confirmed as a true case of Hy’s law. Similarly,
rates of anemia and creatine phosphokinase
(CPK) elevation were slightly lower with
upadacitinib 15 mg than with upadacitinib
30 mg (ESM Table S3). Grade 3 increases in CPK
were seen in five patients each in the upadaci-
tinib 15 mg (1.7%) and 30 mg (1.6%) groups,
with three (1.0%) patients in each group expe-
riencing Grade 4 increases. Two patients in the
upadacitinib 30 mg group discontinued the
study drug due to CPK elevation. There were no
cases of rhabdomyolysis.

The EAERs of neutropenia, lymphopenia,
and renal dysfunction were relatively low in
both groups. Grade 3 decreases in hemoglobin,
lymphocytes, and neutrophils were relatively
infrequent, occurring in B 2% of patients in

either group (ESM Table S4), and most were
isolated and not confirmed upon repeat testing.
No Grade 4 decreases in lymphocytes or neu-
trophils were observed.

DISCUSSION

In the 24-week, placebo-controlled phase of
SELECT-PsA 2, upadacitinib at doses of 15 mg
and 30 mg QD improved the signs and symp-
toms of PsA versus placebo with no new signif-
icant safety signals identified [11]. In this
report, we found that the efficacy of upadaci-
tinib across manifestations of PsA remained
consistent or improved through 56 weeks in
SELECT-PsA 2; furthermore, patients who swit-
ched from placebo to upadacitinib at week 24
showed improvements at week 56 that approa-
ched or were similar to those in patients origi-
nally randomized to upadacitinib.
Improvements were observed across endpoints
assessing musculoskeletal symptoms (peripheral
arthritis, enthesitis, dactylitis, and spondylitis),
psoriasis, and patient-reported outcomes
(physical function, pain, fatigue, overall work
impairment, and quality of life). Furthermore,
achievement of comprehensive disease control
as measured by MDA was maintained over
56 weeks, with most patients remaining in MDA
once achieved. In general, across the efficacy
endpoints evaluated, improvements observed
for the upadacitinib 15 mg dose were similar to
or approached those of the 30 mg dose over
56 weeks.

The safety profile of upadacitinib was com-
parable with that observed in the 24-week
double-blind period [11] and in the rheumatoid
arthritis clinical development program [28–33].
Rates of serious infections and herpes zoster
events appeared to be dose dependent, whereas
no dose-dependent risks were observed for
adjudicated MACE, VTE, or malignancies.

VTE has recently emerged as a safety concern
in patients receiving JAK inhibitors. In this
study there were two cases of adjudicated pul-
monary embolism (1 each in the upadacitinib
15 mg and 30 mg arms), both of which were
non-fatal and occurred in patients who had risk
factors for VTE. The incidence of adjudicated

bFig. 5 a EAERs and b EAIRs of treatment-emergent
adverse events through week 56. a Excluding tuberculosis
and herpes zoster. b Four cases of basal cell carcinoma and
1 case of squamous cell carcinoma of the skin in the UPA
15 mg group. c Three cases of basal cell carcinoma and 3
cases of squamous cell carcinoma of the skin in the UPA
30 mg group. d Two cases of prostate cancer and single
cases of malignant melanoma, ovarian cancer, and rectal
cancer in the UPA 15 mg group. e Single cases of
basosquamous carcinoma (considered NMSC after medical
review), malignant melanoma, oropharyngeal squamous
cell carcinoma, and rectal adenocarcinoma, as well as
endometrial cancer and ovarian cancer (occurred in the
same patient), in the UPA 30 mg group. f Two events of
treatment-emergent abnormal lymphocyte morphology
were identified in the UPA 15 mg group; abnormal
lymphocytes were not reported in subsequent laboratory
testing. CPK Creatine phosphokinase, E/100 PY events
per 100 patient-years, EAIR exposure-adjusted incidence
rate, EAER exposure-adjusted event rate, GI gastrointesti-
nal, MACE major adverse cardiovascular event (defined as
non-fatal myocardial infarction, non-fatal stroke, or
cardiovascular death), n/100 PY number per 100 patient-
years, NMSC non-melanoma skin cancer, PY patient-year,
VTE venous thromboembolic event (defined as deep vein
thrombosis or pulmonary embolism)
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VTEs through week 56 in this study (1 case each
in the upadacitinib 15 mg and 30 mg groups)
was similar to that reported at week 24 in the
SELECT-PsA 1 study (NCT03104400) of patients
with PsA who had an inadequate response or
were intolerant to non-bDMARDs (1 in the
upadacitinib 30 mg arm) [34].

The risk of malignancy is also a safety con-
cern for patients receiving JAK inhibitors [35].
In this study, the incidence of malignancies was
low. Most of the NMSCs in either dose group
were basal cell carcinomas, which is the most
common malignancy worldwide [36]. A study
that used data from the Consortium of
Rheumatology Researchers of North America
registry found the types of malignancies with
the highest incidence rates in patients with PsA
were NMSC and breast cancer, followed by
prostate cancer, hematologic malignancies,
colorectal cancer, and melanoma [37]. The
types of malignancy reported here are consis-
tent with those most commonly seen in the PsA
population, except no cases of breast cancer or
hematologic malignancies were reported. There
were no notable patterns to the types of malig-
nancies observed, and the rates of malignancies
with upadacitinib were comparable with those
reported with other JAK inhibitors [38–40].
Moreover, a systematic review and meta-analy-
sis of clinical trials in which adults with
immune-mediated disease (including ankylos-
ing spondylitis and psoriasis) received a JAK
inhibitor suggested that there is no increased
risk of malignancy with JAK inhibitors [41].

A limitation of this study is that there was no
placebo control from week 24 onwards. There
was also no assessment of radiographic pro-
gression outcomes, although the effect of
upadacitinib on radiographic progression in
patients with PsA has been evaluated in the
SELECT-PsA 1 trial. Another limitation is that
this study was not powered or designed to
include a pre-specified statistical comparison of
efficacy between the upadacitinib treatment
arms through week 56. Lastly, due to the rela-
tively short study duration, limited safety con-
clusions can be drawn around MACE, VTE, and
malignancy, which may have longer latency, as
well as rare events.

CONCLUSIONS

In summary, this study shows that the efficacy
of upadacitinib 15 mg and 30 mg QD was
maintained over 56 weeks and was comparable
between upadacitinib doses in patients with PsA
and an inadequate response to biologic treat-
ment. The safety profile of upadacitinib over
56 weeks was comparable with that in the
double-blind period and with that reported in
the upadacitinib rheumatoid arthritis trials,
with no new significant safety signals identified.
As PsA is a chronic condition, longer observa-
tion of the benefits of upadacitinib is warranted.
However, these results suggest that upadacitinib
could be a favorable long-term treatment
option in patients with PsA who are refractory
to biologic therapy.
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