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ABSTRACT

BACKGROUND

The Janus kinase inhibitor upadacitinib is a potential treatment for psoriatic
arthritis. The efficacy and safety of upadacitinib as compared with adalimumab,
a tumor necrosis factor « inhibitor, in patients who have an inadequate response to
nonbiologic disease-modifying antirheumatic drugs are unclear.

METHODS

In a 24-week, phase 3 trial, we randomly assigned patients in a 1:1:1:1 ratio to
receive oral upadacitinib at a dose of 15 mg or 30 mg once daily, placebo, or sub-
cutaneous adalimumab (40 mg every other week). The primary end point was an
American College of Rheumatology 20 (ACR20) response (220% decrease in the
number of tender and swollen joints and >20% improvement in at least three of
five other domains) at week 12 with upadacitinib as compared with placebo. Sec-
ondary end points included comparisons of upadacitinib with adalimumab.

RESULTS
A total of 1704 patients received an active drug or placebo. The percentage of
patients who had an ACR20 response at week 12 was 70.6% with 15-mg upadaci-
tinib, 78.5% with 30-mg upadacitinib, 36.2% with placebo (P<0.001 for both upa-
dacitinib doses vs. placebo), and 65.0% with adalimumab. The difference between
groups for 15-mg upadacitinib as compared with adalimumab was 5.6 percentage
points (95% confidence interval [CI], —0.6 to 11.8) and for 30-mg upadacitinib as
compared with adalimumab was 13.5 percentage points (95% CI, 7.5 to 19.4). Both
upadacitinib doses were noninferior to adalimumab for the ACR20 response at
week 12; the 30-mg dose but not the 15-mg dose was superior to adalimumab. The
incidence of adverse events through week 24 was 66.9% with 15-mg upadacitinib,
72.3% with 30-mg upadacitinib, 59.6% with placebo, and 64.8% with adalimumab.
There were serious infections in 1.2%, 2.6%, 0.9%, and 0.7% of the patients, re-
spectively. Hepatic disorders occurred in 9.1% of patients in the 15-mg upadaci-
tinib group and 12.3% in the 30-mg upadacitinib group, but grade 3 increases in
aminotransferase levels occurred in 2% of patients or fewer in all groups.

CONCLUSIONS
The percentage of patients with psoriatic arthritis who had an ACR20 response at
week 12 was significantly higher with 15-mg or 30-mg upadacitinib than with
placebo. The 30-mg dose but not the 15-mg dose was superior to adalimumab.
Adverse events were more frequent with upadacitinib than with placebo. (Funded
by AbbVie; SELECT-PsA 1 ClinicalTrials.gov number, NCT03104400.)
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PADACITINIB IS AN ORAL, REVERSIBLE

Janus kinase (JAK) inhibitor approved for

the treatment of rheumatoid arthritis."”
Adalimumab is a tumor necrosis factor « in-
hibitor used to treat rheumatoid arthritis and
psoriatic arthritis. In one trial involving patients
with rheumatoid arthritis, upadacitinib at a dose
of 15 mg once daily was superior to adalimumab
at week 12 in the percentage of patients who had
at least 50% improvement according to the Amer-
ican College of Rheumatology (ACR) criteria and
in the percentage of patients who had a score of
3.2 or less on the Disease Activity Score for 28
joints (range, 0 to 9.4, with higher scores indi-
cating more disease activity).> We conducted
SELECT-PsA 1, a double-blind, phase 3 trial
comparing upadacitinib with placebo and with
adalimumab as an active comparator in patients
with psoriatic arthritis who had an inadequate
response or unacceptable side effects with non-
biologic disease-modifying antirheumatic drugs
(DMARD:).

METHODS

PATIENTS

Eligible patients were 18 years of age or older,
had received a diagnosis of psoriatic arthritis,
fulfilled the Classification Criteria for Psoriatic
Arthritis,® and had historical or current plaque
psoriasis. All the patients had at least 3 swollen
joints (of 66 tested) and at least 3 tender joints
(of 68 tested) at baseline, the presence at screen-
ing of one or more erosions on the hands or feet
on radiography (as determined by central imag-
ing review) or a high-sensitivity C-reactive pro-
tein level that was greater than the laboratory-
defined upper limit of the normal range, and an
inadequate response or unacceptable side effects
with at least one nonbiologic DMARD. Stable
treatment with nonsteroidal antiinflammatory
drugs (NSAIDs), glucocorticoids, and no more
than two nonbiologic DMARDs was permitted
but not required. Patients were excluded if they
had previous exposure to biologic therapies or
JAK inhibitors. Details regarding inclusion and
exclusion criteria are provided in Section S2 in
the Supplementary Appendix, available with the
full text of this article at NEJM.org.

TRIAL DESIGN
The trial was conducted at 281 sites in 45 coun-
tries and was initiated in April 2017; the last
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patient completed week 24 in December 2019
(Table S1 in the Supplementary Appendix). Results
for efficacy and safety are presented through
week 24 (with the primary end point at week 12).
The extension period is ongoing, with up to 3 years
of total anticipated trial participation (Fig. S1).
Patients were randomly assigned by means of
an interactive-response system in a 1:1:1:1 ratio to
receive oral upadacitinib at a dose of either 15 mg
or 30 mg once daily, placebo followed by upadaci-
tinib at a dose of 15 mg or 30 mg once daily (1:1
ratio) starting at week 24, or subcutaneous
adalimumab at a dose of 40 mg every other week.
Randomization was stratified according to the
extent of psoriasis (>3% vs. <3% of body-surface
area), current use or nonuse of at least one non-
biologic DMARD, the presence or absence of dac-
tylitis, and the presence or absence of enthesitis.
Starting at week 16, patients who did not
have at least 20% improvement in tender and
swollen joint counts as compared with baseline
at weeks 12 and 16 could initiate background
treatment with DMARDs, NSAIDs, acetamino-
phen, low-potency opioids, or glucocorticoids or
adjust the dose if they were already receiving the
drug. During the 24-week placebo-controlled
period, investigators, patients, and the sponsor
were unaware of the trial group assignments.

TRIAL OVERSIGHT
The trial was conducted according to the Inter-
national Council for Harmonisation guidelines
and the principles of the Declaration of Helsinki.
All the patients provided written informed con-
sent. The trial protocol, available at NEJM.org,
was approved by an independent ethics commit-
tee or institutional review board at each site.
The trial was sponsored by AbbVie, which pro-
vided upadacitinib, adalimumab, and placebo.
Representatives of AbbVie designed the trial,
participated in the collection and interpretation
of the data, and paid for professional writing
assistance, in addition to managing the data col-
lection, maintaining the trial database, and per-
forming the statistical analysis. Confidentiality
agreements were in place between the authors
and AbbVie. Data were collected by the investiga-
tors, their teams, and AbbVie. All the authors
contributed to the development of the manuscript
with the assistance of a professional medical
writer, including interpretation of the data, and
approved the final draft for submission. The
authors vouch for the completeness and accuracy
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of the data, for the fidelity of the trial to the
protocol, and for the accurate reporting of ad-
verse events.

END POINTS
The primary end point was at least 20% im-
provement according to the ACR criteria (ACR20
response) with upadacitinib as compared with
placebo at week 12. This end point represents a
decrease from baseline of at least 20% in the
number of tender and swollen joints and an im-
provement of at least 20% in at least three of five
other domains (an assessment of disease activity
on a numerical rating scale by both the patient
and the physician, an assessment of disability
level based on a patient questionnaire, the pa-
tient’s assessment of pain on a numerical rating
scale, and high-sensitivity C-reactive protein level).
There were 14 multiplicity-controlled second-
ary end points: the change from baseline in the
Health Assessment Questionnaire—Disability In-
dex (HAQ-DI) score (ranging from 0 to 3, with
higher scores indicating greater disability) at
week 127; the percentage of patients with a score
of 0 or 1 and at least a 2-point decrease from
baseline on the Static Investigator Global Assess-
ment (sIGA) of Psoriasis (ranging from 0 to 4,
with higher scores indicating more severe skin
involvement) at week 16,® which was assessed in
patients who had a baseline score of at least 2;
the percentage of patients with a decrease from
baseline of at least 75% in the score on the Psoria-
sis Area and Severity Index (PASI; ranging from
0 to 72, with higher scores indicating more severe
disease) (PASI75 response) at week 16, which
was assessed in patients who had an affected
body-surface of at least 3% at baseline; the
change from baseline in the modified total
Sharp-van der Heijde Score (ranging from 0 to
528, with higher scores indicating greater dam-
age) at week 24; the percentage of patients with
minimal disease activity (determined by fulfill-
ing five of seven criteria: a tender-joint count of
£1; a swollen-joint count of <1; a PASI score of
<1 or an affected body-surface area of £3%; a
score on the patient’s assessment of pain of <1.5
[ranging from 0 to 10, with higher scores indi-
cating more pain]; a score on the patient’s
global assessment of disease activity of <2
[ranging from 0 to 10, with higher scores indi-
cating more disease activity]; a HAQ-DI score of
<0.5; and a score on the Leeds Enthesitis Index
[LEI] of £1 [ranging from O to 6, with higher
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scores indicating more affected sites]) at week
2419 the percentage of patients with resolution
of enthesitis (LEI score, 0) at week 24,'' which
was assessed in patients with a baseline LEI
score greater than 0; noninferiority of upadaci-
tinib to adalimumab for the ACR20 response at
week 12; the change from baseline in the score
on the 36-Item Short Form Health Survey Physi-
cal Component Summary (SF-36 PCS; norm-based
scores were used, with higher scores indicating
better health-related quality of life) at week 12'%
the change from baseline in the score on the
Functional Assessment of Chronic Illness Therapy—
Fatigue (FACIT-Fatigue; ranging from 0 to 52,
with higher scores indicating less fatigue) at
week 123; superiority of upadacitinib to adalimu-
mab for the ACR20 response at week 12; the
percentage of patients with resolution of dacty-
litis (score of 0 on the Leeds Dactylitis Index
[LDI; higher scores indicate more affected sites])
at week 24, which was assessed in patients with
a baseline LDI score greater than 0; superiority
of upadacitinib to adalimumab for the change
from baseline in the patient’s assessment of pain
(see above) at week 12; superiority of upadaci-
tinib to adalimumab for the change from base-
line in the HAQ-DI score at week 12; and the
change from baseline in the score on the Self-
Assessment of Psoriasis Symptoms (ranging from
0 to 110, with higher scores indicating greater
severity of symptoms) at week 16.° Additional
end points, which were not adjusted for multi-
plicity, are shown in Table S2. The comparisons
of upadacitinib with placebo and with adalimu-
mab that are included here were prespecified.

Changes were made to the protocol and sta-
tistical analysis plan during the conduct of the
trial to address regulatory-agency feedback re-
garding the method for noninferiority testing
for upadacitinib as compared with adalimumab
and for ordering of multiplicity-controlled end
points on the basis of data from other trials. All
changes were made before the database lock and
unmasking of data. The primary and secondary
end points were not altered, with the exception
of revision of change from baseline in enthesitis
to resolution of enthesitis and change from base-
line in dactylitis to resolution of dactylitis, re-
moval of the Hochberg test to adjust for multiple
comparisons, and revision of the ordering of
change in the FACIT-Fatigue score and resolution
of dactylitis. Amendments are provided in Sec-
tion S3 in the Supplementary Appendix.
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SAFETY

Adverse event reporting and clinical laboratory
testing were performed by investigators who
were unaware of the trial group assignments,
and safety results are reported through week 24.
An independent, external cardiovascular adjudi-
cation committee, whose members were unaware
of the trial group assignments, adjudicated deaths
and cardiovascular events using prespecified
definitions.

STATISTICAL ANALYSIS

Efficacy analyses were conducted in the modified
intention-to-treat population, which included all
the patients who had undergone randomization
and had received at least one dose of upadaci-
tinib, placebo, or adalimumab. A sample size of
1640 patients was planned to provide at least
90% power to detect a difference between upa-
dacitinib and placebo for the primary end point
and for most key secondary end points and at
least 85% power for evaluating the noninferior-
ity and superiority of each upadacitinib dose as
compared with adalimumab with respect to the
ACR20 response at week 12. The trial was not
powered to compare upadacitinib with adalimu-
mab regarding the change from baseline in pain
and in the HAQ-DI score. All power and sample-
size calculations were performed at a two-sided
significance level of 0.025, with a dropout rate of
10% taken into account.

The overall type I error rate for the calcula-
tions of the primary end point and the 14 ranked
secondary end points was controlled with the
use of a two-part sequential graphical multiple-
testing procedure. Part 1 started with the pri-
mary end point, with the use of a+2 (« was
0.0499) for each dose followed by a prespecified
hierarchical « transfer path that included down-
stream transfer along the end-point sequence
within each dose as well as cross-dose transfer
between each upadacitinib dose (Fig. S2). Part 2
was tested only if the results for all end points
for both doses in Part 1 were significant. If the
results for some end points in Part 1 were not
significant, then no « was passed to part 2 of
the analysis. The end points in part 2 were
tested with the use of level « in a fixed sequence.
Once the results for an end point were deemed
to be significant, its significance level was
transferred to subsequent end points following
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the prespecified order. When the hierarchical
analysis failed, subsequent end points were not
tested and only point estimates with multiplic-
ity-unadjusted 95% confidence intervals are
given.

For binary end points, trial groups were com-
pared with the use of the Cochran—Mantel—
Haenszel test, with adjustment for current
DMARD use for each upadacitinib dose as com-
pared with placebo. Imputation of nonresponse
was used for the handling of missing data.
Between-group differences in the percentage of
patients with a response and the associated 95%
confidence intervals with the use of normal ap-
proximation for the between-group difference
are presented. For the percentage of patients
with an ACR20 response at week 12, the nonin-
feriority of each upadacitinib dose to adalimu-
mab was assessed with the use of Koch’s three-
group approach; noninferiority was achieved if
upadacitinib preserved at least 50% of the placebo-
subtracted adalimumab effect. Additional details
are provided in Section S4 in the Supplementary
Appendix. The original plan for noninferiority
comparison of upadacitinib with adalimumab
for the ACR20 response at week 12 used a mar-
gin of 15 percentage points, and this analysis is
also presented.

For nonradiographic continuous end points,
analyses were conducted with the use of a mixed-
effects model for repeated measures (MMRM)
with fixed effects of treatment, visit, treatment-
by-visit interaction, current DMARD use (yes vs.
no), and the corresponding baseline value as a
covariate. Missing data were handled by means
of MMRM, with the assumption of missing data
at random. Least-squares mean differences and
the associated 95% confidence intervals are pro-
vided with the use of MMRM. Prespecified sen-
sitivity analyses that used the tipping-point
method were performed for the change from
baseline in the HAQ-DI score. Post hoc sensitiv-
ity analyses were performed for the SF-36 PCS
and FACIT-Fatigue scores (Table S3). The confi-
dence intervals for differences between groups
for additional secondary end points and sensitiv-
ity analyses were not adjusted for multiplicity,
and no clinical inferences can be drawn from
those data. Additional details are provided in the
statistical analysis plan, available with the pro-
tocol at NEJM.org.
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RESULTS

PATIENTS

Of the 1705 patients who underwent randomiza-
tion, 1704 received at least one dose of an active
drug or placebo (429 received the 15-mg dose of
upadacitinib, 423 received the 30-mg dose of
upadacitinib, 423 received placebo, and 429 re-
ceived adalimumab) (Fig. S3). Overall, 1548 pa-
tients (90.8%) completed week 24 while receiv-
ing upadacitinib, placebo, or adalimumab. The
demographic and clinical characteristics of the
patients at baseline were similar across groups
(Table 1).

EFFICACY

At week 12, an ACR20 response (primary end
point) occurred in 303 patients (70.6%) receiving
the 15-mg dose of upadacitinib, in 332 (78.5%)
receiving the 30-mg dose of upadacitinib, in 153
(36.2%) receiving placebo, and in 279 (65.0%)
receiving adalimumab (Fig. 1A and Table 2). The
between-group differences were as follows: 15-mg
dose of upadacitinib as compared with placebo,
34.5 percentage points (95% confidence interval
[CI], 28.2 to 40.7; P<0.001); 30-mg dose of upa-
dacitinib as compared with placebo, 42.3 per-
centage points (95% CI, 36.3 to 48.3; P<0.001);
15-mg dose of upadacitinib as compared with
adalimumab, 5.6 percentage points (95% CI,
—0.6 to 11.8; the hierarchical analysis failed at
this point, so no P value is given); and 30-mg
dose of upadacitinib as compared with adalimu-
mab, 13.5 percentage points (95% CI, 7.5 to 19.4;
P<0.001).

On the basis of Koch’s three-group noninferior-
ity method, the adalimumab effect preservation
was 119.4% (95% CI, 98.0 to 147.9) with the 15-mg
dose of upadacitinib and 146.6% (95% CI, 122.8
to 180.4) with the 30-mg dose of upadacitinib,
findings that showed noninferiority of both
doses to adalimumab, because the lower bound-
ary of the 95% confidence interval was above the
prespecified threshold of 50%. The originally
prespecified analysis that used a noninferiority
margin of 15 percentage points gave similar re-
sults to the Koch analysis (Fig. S4). The 30-mg
dose of upadacitinib was superior to adalimu-
mab in achieving an ACR20 response, but the
15-mg dose of upadacitinib was not superior to
adalimumab, which prevented the testing of
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significance for secondary end points lower in
the end-point hierarchy.

Additional end points of clinical importance
in psoriatic arthritis that were analyzed in the
statistical hierarchy and for which results were
significantly better with both doses of upadaci-
tinib than with placebo were the change from
baseline in the HAQ-DI score, the percentage of
patients with a score on the sIGA of Psoriasis of
0 or 1 and at least a 2-point decrease from base-
line, the percentage of patients with a PASI75
response, the change from baseline in the
modified total Sharp—van der Heijde Score, the
percentage of patients in whom minimal disease
activity was achieved and resolution of enthesitis
occurred, and the change from baseline in the
SF-36 PCS and FACIT-Fatigue scores (Table 2 and
Figs. S5 through S10, S12, and S13). Sensitivity
analyses for the change from baseline in the
HAQ-DI, SF-36 PCS, and FACIT-Fatigue scores
yielded similar results (Table S3).

End points that could not be analyzed owing
to failure of the hierarchy at the point of ACR20
response with upadacitinib at a dose of 15 mg as
compared with adalimumab include resolution
of dactylitis comparing upadacitinib with place-
bo and the change from baseline in the patient’s
assessment of pain with upadacitinib as com-
pared with adalimumab, the change from base-
line in the HAQ-DI score as compared with
adalimumab, and the change from baseline in
the Self-Assessment of Psoriasis Symptoms as
compared with placebo. Responses to adalimu-
mab as compared with upadacitinib are shown in
Table 2 and Figures S5 through S10, S12, and S13.

ACR50 and ACR70 responses are of special
interest to the field of rheumatology, and com-
parisons of the 15-mg and 30-mg doses of upa-
dacitinib with placebo and with adalimumab for
these end points were prespecified; however,
confidence intervals were not adjusted for mul-
tiple comparisons, and no conclusions can be
drawn from the results. The results of the com-
parisons of the two doses of upadacitinib with
placebo with respect to ACR50 and ACR70 re-
sponses were generally in the same direction as
those for the primary end point and for the
comparison of the 30-mg dose of upadacitinib
with adalimumab. No significant differences
were noted in the comparison of the 15-mg dose
of upadacitinib with adalimumab for the ACR50
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*
Upadacitinib,  Upadacitinib,
15 mg 30 mg Placebo Adalimumab

Characteristic (N=429) (N=423) (N=423) (N=429)
Female sex — no. (%) 238 (55.5) 236 (55.8) 211 (49.9) 222 (51.7)
Age —yr 51.6+12.2 49.9+12.4 50.4+12.2 51.4+12.0
White race — no. (%) 386 (90.0) 377 (89.1) 377 (89.1) 375 (87.4)
Body-mass index =225 — no. (%) 342 (79.7) 319 (75.4) 329 (77.8) 334 (77.9)
Duration of psoriatic arthritis — yr 6.2+7.4 5.9+6.4 6.2+7.0 5.9+7.1
Any nonbiologic DMARD at baseline — no. (%)§ 353 (82.3) 346 (81.8) 347 (82.0) 347 (80.9)

Methotrexate alone 9 (65.0) 8 (63.4) 267 (63.1) 0 (62.9)

Methotrexate + another nonbiologic DMARD 0 (4.7) 27 (6.4) 6 (6.1) 6 (3.7)

Nonbiologic DMARD other than methotrexate 4 (12.6) 51 (12.1) 4 (12.8) 61 (14.2)
Glucocorticoid use at baseline — no. (%) 73 (17.0) 71 (16.8) 70 (16.5) 72 (16.8)
Tender-joint count of 68 joints 20.4+14.7 19.4+13.3 20.0+£14.3 20.1+13.8
Swollen-joint count of 66 joints 11.6+9.3 10.6+7.1 11.0+8.2 11.6+8.8
High-sensitivity C-reactive protein >ULN 324 (75.5) 324 (76.6) 324 (76.6) 308 (71.8)

—no. (%)9

HAQ-DI score| 1.2+0.7 1.1+0.6 1.1+0.6 1.1+0.6
Score for patient’s assessment of pain** 6.2+2.1 5.9+2.1 6.1+2.1 6.0+2.1
Affected body-surface area =23% — no. (%) 214 (49.9) 210 (49.6) 211 (49.9) 211 (49.2)
PASI scoref 9.8+10.0 9.5+8.8 11.2+11.4 9.4+8.5
Score on the sIGA of Psoriasis — no. (%) 11

0 34 (7.9) 21(5.0) ( 7) 4(1.9)

1 73 (17.0) 78 (18.4) 6 (20.3) 65 (15.2)

2 170 (39.6) 173 (40.9) 167 (39.5) 181 (42.2)

3 133 (31.0) 128 (30.3) 119 (28 1) 132 (30 8)

4 19 (4.4) 23 (54) 7(64) 7(4.0)
Presence of enthesitis — no. (%) 270 (62.9) 267 (63.1) 241 (57.0) 265 (61.8)
Presence of dactylitis — no. (%) 99 136 (31.7) 127 (30.0) 6 (29.8) 127 (29.6)

Plus—minus values are means +SD. Upadacitinib at either dose was administered orally once daily, and adalimumab
was administered subcutaneously at a dose of 40 mg every other week. DMARD denotes disease-modifying antirheu-
matic drug.
T Race was reported by the patient.
The body-mass index is the weight in kilograms divided by the square of the height in meters.
Permitted concomitant nonbiologic DMARDs included methotrexate, sulfasalazine, leflunomide, apremilast, hydroxy-
chloroquine, bucillamine, and iguratimod.
The upper limit of the normal range (ULN) for C-reactive protein is 2.87 mg per liter.
Scores on the Health Assessment Questionnaire-Disability Index (HAQ-DI) range from 0 to 3, with higher scores
indicating worse disability.
* Scores for the patient’s assessment of pain were on a numerical rating scale from 0 to 10, with higher scores indicat-
ing greater severity of pain.
Shown is the score on the Psoriasis Area and Severity Index (PASI; range, 0 to 72, with higher scores indicating great-
er severity of psoriasis) among patients with an affected body-surface area of at least 3%.
I Scores on the Static Investigator Global Assessment (sIGA) of Psoriasis range from 0 to 4, with higher scores indicat-
ing more severe skin involvement.
§§ The presence of enthesitis was defined by a score greater than 0 on the Leeds Enthesitis Index (range, 0 to 6, with
higher scores indicating more affected sites).
99 The presence of dactylitis was defined by a score greater than 0 on the Leeds Dactylitis Index (higher scores indicate
more affected sites).
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sponse). Missing data were imputed as nonresponse.
I bars indicate 95% confidence intervals.

Figure 1. ACR20, ACR50, and ACR70 Responses — Upadacitinib, Upadacitinib, ~ —- Adalimumab Placebo
over a Period of 24 Weeks. 30 mg (N=423) 15 mg (N=429) (N=429) (N=423)
Ffat.ients were randomly assigned to receive .oral upadaci- A ACR20 Response

tinib at a dose of 15 mg or 30 mg once daily, placebo,

or subcutaneous adalimumab at a dose of 40 mg every 100+

other week. Panel A shows the percentage of patients ) 8.5
with at least 20% improvement in the American Col- 80 _}_’M
lege of Rheumatology (ACR) response criteria (ACR20 @ . 73.4
response). P<0.001 for the comparisons of the two 3 /z\;ﬂ 67.1
upadacitinib doses with placebo with respect to the 5 60 ’

ACR20 response at 12 weeks (primary end point) and s T

for the comparison of the 30-mg dose of upadacitinib £ 40 1452
with adalimumab. The noninferiority criterion was met 5

for both upadacitinib doses as compared with adalim- &

umab. Panel B shows the percentage of patients with 20

at least 50% improvement in ACR response criteria

(ACR50 response), and Panel C shows the percentage (| — . x . . .

of patients with at least 70% improvement (ACR70 re- 0 2 4 8 12 16 20 24

B ACR50 Response

or ACR70 response at 12 weeks; confidence inter- 10

vals at 12 and 24 weeks are shown in Table S4. %0

Results for additional end points, including dif- "

ferent time points for the primary and secondary E

end points, are shown in Figure 1 and Figures g igi

S5 through S14. é 443
(]
v

SAFETY &

Through week 24, the incidences of adverse 18.9

events and serious adverse events, including seri-
ous infections, were similar with the 15-mg dose
of upadacitinib and adalimumab but were more
frequent with the 30-mg dose of upadacitinib
(Table 3). The most common adverse event was
upper respiratory tract infection (Table S5). The

100+
incidence of serious infections was 1.2% with
the 15-mg dose of upadacitinib, 2.6% with the 80-
30-mg dose of upadacitinib, 0.9% with placebo,
and 0.7% with adalimumab. Up to week 24, oppor- 60-

tunistic infections included one case of candida
urethritis with the 15-mg dose of upadacitinib
and one case each of Pneumocystis jirovecii pneu-
monia and cytomegalovirus with the 30-mg dose
of upadacitinib. Herpes zoster was diagnosed in
four patients receiving the 15-mg dose of upa-
dacitinib, in five receiving the 30-mg dose of
upadacitinib, in three receiving placebo, and in
none receiving adalimumab. Cancer occurred in
one patient each in the 15-mg upadacitinib and
placebo groups and in three patients each in the
30-mg upadacitinib and adalimumab groups; the
types of cancer are shown in Table 3. No major

N ENGL J MED 384,13

NEJM.ORG

C ACR70 Response

Percent of Patients

adverse cardiovascular events were reported with
upadacitinib. One pulmonary embolism was re-
ported with the 30-mg dose of upadacitinib; one
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Table 3. Safety Summary through Week 24.*
Upadacitinib,  Upadacitinib, Placebo Adalimumab
Event or Variable 15 mg (N=429) 30 mg (N=423) (N=423) (N=429)
Patients with adverse events — no. (%)
Any adverse event 287 (66.9) 306 (72.3) 252 (59.6) 278 (64.8)
Serious adverse event 14 (3.3) 26 (6.1) 13 (3.1) 16 (3.7)
Adverse event leading to discontinuation of placebo, 13 (3.0) 21 (5.0) 13 (3.1) 22 (5.1)
upadacitinib, or adalimumab
Death 0 0 1(0.2) 0
Infection 169 (39.4) 183 (43.3) 140 (33.1) 146 (34.0)
Serious 5(1.2) 11 (2.6) 4(0.9) 3(0.7)
Opportunistic 1(0.2) 2 (0.5) 0 0
Herpes zostery 4 (0.9) 5(1.2) 3(0.7) 0
Active tuberculosis 0 0 0 0
Hepatic disorder 39 (9.1) 52 (12.3) 16 (3.8) 67 (15.6)
Cancert 1(0.2) 3(0.7) 1(0.2) 3(0.7)
Nonmelanoma skin cancer 0 2 (0.5) 1(0.2) 0
Cancer other than nonmelanoma skin cancer 1(0.2) 1(0.2) 0 3(0.7)
Lymphoma 0 0 0 0
Anemia 3(0.7) 20 (4.7) 4(0.9) 1(0.2)
Neutropenia 4(0.9) 21 (5.0) 1(0.2) 10 (2.3)
Lymphopenia 6 (1.4) 15 (3.5) 5(1.2) 1(0.2)
Elevated creatine kinase level 38 (8.9) 41 (9.7) 6 (1.4) 24 (5.6)
Renal dysfunction 0 0 1(0.2) 0
Major adverse cardiovascular event§ 0 0 1(0.2) 2 (0.5)
Venous thromboembolism9| 0 1(0.2) 1(0.2) 2 (0.5)
Least-squares mean change in laboratory measures
from baseline to wk 24
Hemoglobin — g/dI -0.7+9.8 -2.7+9.6 0.0+7.7 2.7+9.2
Neutrophils — x107%/liter -0.515£1.939  -0.834£1.856  0.052+1.659  -1.015x1.695
Lymphocytes — x107/liter 0.064:0.527  0.143:0.604  0.095:0.419  0.443+0.575
Platelets — x107%/liter -2.1+57.7 6.7+58.7 -4.7+55.4 -20.3+50.6
LDL cholesterol — mmol/liter 0.408+0.790 0.447+0.809 0.025+0.619 0.034+0.634
HDL cholesterol — mmol/liter 0.223+0.270 0.249+0.294 0.003+0.230 0.080+0.270
ALT — U/liter 6.1+20.7 7.9+23.4 -1.0+16.9 5.0+£19.7
AST — U/liter 5.7£13.8 7.1+12.5 -1.1+15.3 2.9+13.2
Creatinine — pmol/liter 4.7£10.1 6.3+8.8 1.6+8.8 4.1+£39.3
Creatine kinase — U/liter 85.2+110.8 140.0+342.8 20.0+331.3 25.8+105.3

* Plus—values are means +SD. Adverse events were coded according to the Medical Dictionary for Regulatory Activities.
Laboratory data were graded with the use of the National Cancer Institute Common Toxicity Criteria for Adverse Events,
version 4.03. Changes in laboratory variables are reported on the basis of single measurements. To convert the values
for cholesterol to milligrams per deciliter, divide by 0.02586. To convert the values for creatinine to milligrams per deci-
liter, divide by 88.4. ALT denotes alanine aminotransferase, AST aspartate aminotransferase, HDL high-density lipopro-
tein, and LDL low-density lipoprotein.

i All cases of herpes zoster were nonserious and mild or moderate in severity, without ophthalmic, central nervous system,
or other internal organ involvement.

i In the placebo group, one patient had basal-cell carcinoma. In the 15-mg upadacitinib group, one patient had neuroen-

docrine carcinoma. In the 30-mg upadacitinib group, two patients had basal-cell carcinoma and one had a malignant

lung neoplasm. In the adalimumab group, one patient each had colon cancer, ovarian cancer, and uterine cancer.

Major adverse cardiovascular events were defined as nonfatal myocardial infarction, nonfatal stroke, and death from

cardiovascular causes and were adjudicated by an independent committee whose members were unaware of the trial

group assignments.

9§ Venous thromboembolism was defined as deep-vein thrombosis or pulmonary embolism. Cases were adjudicated by
an independent committee whose members were unaware of the trial group assignments.
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case of deep-vein thrombosis was reported with
placebo and two cases with adalimumab. One
death, adjudicated to be of unknown cause, was
reported with placebo.

Mean hemoglobin, neutrophil, lymphocyte,
and platelet levels remained within normal limits
from baseline through week 24 in all trial
groups (Table S6 and Fig. S17). Anemia and
lymphopenia adverse events were reported at
similar incidences with the 15-mg dose of upa-
dacitinib and placebo but were more frequent
with the 30-mg dose of upadacitinib (Table 3).
Neutropenia adverse events were more common
with upadacitinib than with placebo. Overall,
the frequency of laboratory abnormalities of
grade 3 or higher was no more than 2.1% (Ta-
ble S7). One patient each had a grade 3 decrease
in hemoglobin level or platelet count after dis-
continuation of the 30-mg dose of upadaci-
tinib. The frequency of grade 3 decreases in
neutrophil and lymphocyte levels was higher in
the 30-mg upadacitinib group than in the other
groups.

The incidence of adverse events involving he-
patic disorders was 9.1% in the 15-mg upadaci-
tinib group, 12.3% in the 30-mg upadacitinib
group, 3.8% in the placebo group, and 15.6% in
the adalimumab group. Most increases in alanine
aminotransferase (ALT) or aspartate aminotrans-
ferase (AST) levels were of grade 2 or less. Grade 3
elevations in ALT levels occurred in 0.9% with
the 15-mg dose of upadacitinib, 1.2% with the
30-mg dose of upadacitinib, 1.7% with placebo,
and 0.9% with adalimumab. Grade 3 elevations
in AST levels occurred in 0%, 0.7%, 0.5%, and
0.2% with the 15-mg dose of upadacitinib, the
30-mg dose of upadacitinib, placebo, and adalimu-
mab, respectively. One patient in the 30-mg
upadacitinib group had a grade 4 increase in the
AST level at a single time point. No patients met
Hy’s law criteria suggestive of drug-induced liver
injury. Grade 3 or 4 increases in creatine kinase
levels were more common with upadacitinib than
with adalimumab and placebo; no patients had
rhabdomyolysis. Increases in levels of low-density
lipoprotein (LDL) cholesterol and high-density
lipoprotein (HDL) cholesterol were observed more
often with upadacitinib than with placebo (Fig.
$18). The ratio of LDL cholesterol to HDL cho-
lesterol and the ratio of total cholesterol to HDL
cholesterol did not change substantially through
week 24.

DISCUSSION

This trial compared upadacitinib at a dose of
15 mg or 30 mg once daily with placebo and
used adalimumab as an active comparator over
a period of 24 weeks in patients with psoriatic
arthritis who had an inadequate response to non-
biologic DMARDs. The results for most muscu-
loskeletal end points were significantly better
with upadacitinib than placebo. The 15-mg and
30-mg doses of upadacitinib were noninferior to
adalimumab with respect to the ACR20 response
at week 12; the 30-mg dose, but not the 15-mg
dose, was superior to adalimumab with respect
to the ACR20 response. Results were better with
both upadacitinib doses than with placebo in
other aspects of psoriatic arthritis, including ob-
jective measures of psoriasis activity, achievement
of minimal disease activity and resolution of
enthesitis, physical function, fatigue, quality of
life, and inhibition of radiographic progression.
Additional outcomes, including resolution of dac-
tylitis, patient-reported improvement in psoriasis
symptoms, and additional comparisons with
adalimumab, could not be analyzed owing to
failure of the hierarchical analysis.

There are limited data on which to base as-
sumptions for comparisons of upadacitinib with
adalimumab. This resulted in challenges in se-
lecting end points comparing upadacitinib with
adalimumab, in powering comparisons between
upadacitinib doses and with adalimumab, and
in selecting a noninferiority margin. Because the
sample size was similar to the collective sample
sizes of the adalimumab and placebo groups in
previous trials, the inclusion of placebo, adalimu-
mab, and upadacitinib groups allowed estima-
tion of the adalimumab treatment effect as com-
pared with placebo to establish noninferiority.
At the time of trial design, the appropriate end
point for comparison with an active comparator
was undefined and ACR20 response was the
generally accepted primary end point for studies
involving patients with psoriatic arthritis.

The safety profile of upadacitinib was gener-
ally similar to that reported previously in trials
involving patients with rheumatoid arthritis, but
direct comparisons of adverse events between
trials for these two diseases cannot be made.
Serious infections were more frequent with the
30-mg dose of upadacitinib than with placebo or
adalimumab. The incidences of herpes zoster
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were similar and were approximately 1% for
both doses of upadacitinib and placebo. Dose-
dependent elevations in creatine kinase levels
were reported with upadacitinib. Adverse events
involving hepatic disorders were observed with
upadacitinib, and grade 3 increases in ALT or
AST levels were reported in 2% or less of pa-
tients across all groups. Dose-dependent in-
creases in LDL and HDL cholesterol levels were
observed with upadacitinib without changes in
serum lipid ratios. No major adverse cardiovas-
cular events were reported with upadacitinib. One
pulmonary embolism occurred with the 30-mg
dose of upadacitinib. Owing to the 24-week du-
ration of the placebo-controlled portion of this
trial, limited safety conclusions can be made for
events that could emerge with longer use of upa-
dacitinib or adalimumab.

In this trial, upadacitinib at a dose of 15 mg
or 30 mg once daily was more effective than
placebo in most measures of psoriatic arthritis
activity and inhibited radiographic progression
of disease. Both upadacitinib doses were nonin-
ferior to adalimumab; the 30-mg dose but not
the 15-mg dose of upadacitinib was superior to
adalimumab with respect to the ACR20 response
at week 12. There were more adverse events with
either dose of upadacitinib than with placebo
and more serious adverse events with the 30-mg
dose of upadacitinib. Longer and larger trials are
required to determine the effect and risks of
upadacitinib and its effects as compared with
other drugs used to treat psoriatic arthritis.
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