Spondyloarthritis

Effect of upadacitinib on reducing pain
in patients with active psoriatic arthritis
or ankylosing spondylitis: post hoc
analysis of three randomised
clinical trials
Iain B McInnes  ,1 Andrew J K Ostor  ,2,3 Philip J Mease  ,4 William Tillett,5
Xenofon Baraliakos  ,6 Kurt de Vlam,7 Louis Bessette,8 Ralph Lippe,9
Anna Maniccia,10 Dai Feng,10 Tianming Gao,10 Patrick Zueger,10
Christopher Saffore,10 Koji Kato,10 In-Ho Song,10 Atul Deodhar11
To cite: McInnes IB, Ostor AJK,
Mease PJ, et al. Effect of
upadacitinib on reducing
pain in patients with active
psoriatic arthritis or ankylosing
spondylitis: post hoc
analysis of three randomised
clinical trials. RMD Open
2022;8:e002049. doi:10.1136/
rmdopen-2021-002049

ABSTRACT

Objective Evaluate the effect of upadacitinib on pain
outcomes in patients with active psoriatic arthritis (PsA)
or ankylosing spondylitis (AS) across 3 randomised trials
(SELECT-PsA 1 and 2 for PsA; SELECT-AXIS 1 for AS).
Methods Patients were randomised to upadacitinib 15
mg once daily or placebo (all 3 studies), or adalimumab 40
mg every other week (SELECT-PsA 1 only). Pain outcomes
included proportion of patients achieving ≥30%, ≥50%
and ≥70% reduction from baseline in patient global
assessment of pain and other end points.
► Additional supplemental
material is published online only. Results A higher proportion of patients receiving
upadacitinib versus placebo achieved ≥30%, ≥50%
To view, please visit the journal
online (http://dx.d oi.org/10.
and ≥70% reduction in pain end points as early as week
1136/r mdopen-2021-002049).
2; these improvements with upadacitinib were generally
sustained or increased through year 1 (PsA 1/2 studies:
64%/48%, 58%/42% and 38%/22%, respectively;
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SELECT-AXIS 1 study: 76%, 72% and 54%). Results were
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similar with adalimumab in PsA 1 (59%, 49% and 32%).
Patients who switched from placebo to upadacitinib 15 mg
were able to reach a similar level of improvement as the
continuous upadacitinib groups by year 1 (PsA 1/2 studies:
46%–60%, 35%–49% and 15%–34%; AS study: 83%,
72% and 46%). Results were similar with other pain end
points.
Conclusion Rapid and sustained improvements in pain
outcomes across several end points were consistently
shown with upadacitinib over 1 year in patients with active
PsA or AS who had either inadequate response to prior
non-biologic or biologic disease-modifying antirheumatic
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INTRODUCTION
Spondyloarthritis is a group of related chronic
inflammatory disorders that includes psoriatic arthritis (PsA) and ankylosing spondylitis

Key messages
What is already known about this subject?
► Upadacitinib, a Janus kinase inhibitor, has demon-

strated efficacy and safety in patients with active
psoriatic arthritis (PsA) in the phase III SELECT-PsA
1 and 2 studies and in patients with active ankylosing spondylitis (AS) in the randomised phase II/III
SELECT-AXIS 1 study.

What does this study add?
► This analysis of data from three randomised placebo-

controlled clinical trials from patients with active
PsA or AS demonstrated consistent rapid, clinically
meaningful and sustained benefits on various pain
end points (including global pain, peripheral/entheseal pain, back pain and nocturnal back pain) with
upadacitinib 15 mg once daily.
► Reductions were often achieved as early as week
2, and the reductions in pain were sustained over
1 year.
► Patients who switched from placebo to upadacitinib
15 mg once daily were able to reach a level of improvement similar to the continuous upadacitinib
groups.

How might this impact on clinical practice or
future developments?
► These findings support the clinical benefit of upa-

dacitinib 15 mg once daily for the improvement of
pain in patients with active PsA and inadequate
response to prior non-biologic or biologic disease-
modifying antirheumatic drugs and in biologic-naïve
patients with active AS with inadequate response to
non-steroidal anti-inflammatory drugs.

(AS).1 The primary goal in treating patients
with PsA and AS is to maximise health-related
quality of life by controlling symptoms and
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daily or placebo for 24 weeks (online supplemental figure
1B). In both studies, patients initially receiving placebo
were switched to upadacitinib 15 mg once daily or 30 mg
once daily (blinded to dose) at week 24 (switch group);
patients initially randomised to upadacitinib continued
to receive the same dose of upadacitinib (continuous
group). At week 16, patients classified as non-responders
could add or modify doses of non-
biologic DMARDs,
non-steroidal anti-inflammatory drugs (NSAIDs), acetaminophen/paracetamol, low potency opioid medications and/or oral glucocorticoids and/or receive one
corticosteroid injection.
Reported here are results for up to 56 weeks of blinded
treatment for patients receiving upadacitinib 15 mg once
daily, the dosage approved for the treatment of RA, PsA
and AS.33 34
The SELECT-PsA programme enrolled adult patients
(≥18 years) who had a clinical diagnosis of PsA with
symptom onset ≥6 months before screening visit, active
PsA (≥3 swollen and ≥3 tender joints), fulfilment of the
Classification Criteria for PsA (CASPAR) and had an
active or a historical diagnosis of plaque psoriasis. Both
studies permitted patients to continue background
therapy with NSAIDs, oral glucocorticoids (equivalent to
prednisone ≤10 mg/day) and ≤2 non-biologic DMARDs,
although this was not a requirement. Patients with prior
exposure to any JAK inhibitor were excluded.

2
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SELECT-AXIS 1 study design and participants
The methods and primary results of the randomised,
placebo-
controlled phase II/III SELECT-
AXIS 1
(NCT03178487) study have been previously published.27
Briefly, patients with active AS were randomised 1:1 to
upadacitinib 15 mg once daily or placebo for 14 weeks
(period 1), followed by open-label upadacitinib 15 mg
once daily during a 90-week extension (period 2; online
supplemental figure 2). Starting at week 16, patients
who did not achieve at least an Assessment of SpondyloArthritis international Society (ASAS) 20 response at
two consecutive visits had the option to add or modify
doses of NSAIDs, acetaminophen/paracetamol and low
potency opioid medications or modify dose of methoMETHODS
trexate or sulfasalazine. Starting at week 24, patients who
SELECT-PsA 1 and 2 study design and participants
still had not achieve at least an ASAS20 response at two
The primary results of the randomised, placebo- consecutive visits were discontinued from study drug
controlled phase III SELECT-
PsA 1 and 2 studies
treatment. Reported here are interim data to up week 64.
(NCT03104400 and NCT03104374, respectively) have
The study enrolled adult patients (≥18 years) with a
clinical diagnosis of AS who met the modified New York
been previously published.25 26 Briefly, in SELECT-PsA
criteria; had active AS, defined as Bath Ankylosing Spon1, patients with PsA and prior inadequate response (IR)
dylitis Disease Activity Index (BASDAI) ≥4 and patient
or intolerance to ≥1 non-biologic disease-modifying antiassessment of back pain ≥4 (on a numeric rating scale
rheumatic drugs (DMARDs) but not biologic DMARDs
(non-biologic-IR), were randomised to blinded upadac(NRS) 0–10) at screening and baseline; were biologic
itinib 15 mg once daily, upadacitinib 30 mg once daily,
DMARD-naïve; and had an IR to ≥2 NSAIDs or intoleradalimumab 40 mg every other week or placebo for 24
ance to or contraindication for NSAIDs.
weeks (online supplemental figure 1A). In SELECT-PsA
Patients receiving concomitant conventional synthetic
2, patients with PsA and prior IR or intolerance to ≥1
DMARDs or oral glucocorticoids, NSAIDs and analgesics
were eligible. Patients with prior exposure to JAK inhibibiologic DMARDs (biologic-
IR) were randomised to
tors were excluded.
upadacitinib 15 mg once daily, upadacitinib 30 mg once
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inflammation, preventing structural damage and normalising function and social participation. A recommended
treatment target is achieving remission or low disease
activity through regular disease activity assessments and
appropriate therapy adjustment.2–6 However, this treatment target is not always associated with corresponding
improvement in patient-reported outcomes, such as pain
and functional impairment. Pain, including inflammatory back pain, joint pain and peripheral/entheseal pain,
is a dominant and debilitating symptom of both PsA and
AS and can negatively affect patients’ lives.7–10 Back pain
is the hallmark of AS, and up to 70% of patients with PsA
are reported to have axial involvement.9 11 12 In patients
with AS, back pain is associated with fatigue and work
impairment,13 14 and in patients with PsA, axial involvement is associated with higher disease activity and greater
quality-of-life impairment.11 Thus, pain management is a
priority for patients with PsA and AS and often requires
therapeutic intervention.2–4 10 15–17 Currently available
analgesics are poorly suited for chronic administration
in patients with spondyloarthritis, and novel approaches
to manage this important element of the disease are
required.
In recent years, Janus kinase (JAK) inhibitors have
emerged as a new therapeutic class for the treatment
of AS and PsA in clinical studies.18–23 Upadacitinib,
a JAK inhibitor engineered for increased selectivity
for JAK1 over JAK2, JAK3 and tyrosine kinase 2,24 has
demonstrated efficacy and safety in patients with PsA
in two phase III studies, SELECT-PsA 1 and 225 26 and
in patients with active AS in a randomised phase II/III
study, SELECT-AXIS 1.27 28 JAK inhibitors also demonstrated improvement in pain (inflammatory and other
types) and physical function in rheumatoid arthritis (RA)
studies.29–32
The objective of this analysis was to evaluate the efficacy
of upadacitinib on pain based on multiple pain assessments through 1 year in patients with active PsA from the
SELECT-PsA 1 and 2 studies and in patients with active
AS from SELECT-AXIS 1.

Spondyloarthritis

Statistical analyses
In SELECT-PsA 1 and 2, the Cochran-Mantel-Haenszel
test adjusting for the stratification factor of current non-
biologic DMARD use (yes/no) was used to compare
treatments for binary end points; non-responder imputation was used for missing data handling (rescued patients
were considered non-responders). For continuous end
points, analyses were conducted using the mixed-effects
model repeated measures analysis, which included the
fixed effects of treatment, visit, treatment-by-visit interaction, the stratification factor of current non-biologic
DMARD use (yes/no) and the continuous fixed covariate
McInnes IB, et al. RMD Open 2022;8:e002049. doi:10.1136/rmdopen-2021-002049

of baseline measurement. An unstructured variance-
covariance matrix was used.
In SELECT-
AXIS 1, the Cochran-
Mantel-
Haenszel
test adjusting for the stratification factor of screening
high-sensitivity C reactive protein (CRP) level (≤upper
limit of normal (ULN) or >ULN) was used to compare
treatments for binary end points; non-responder imputation was used for handling missing data. For continuous end points, analyses were also conducted using the
mixed-effects model repeated measures analysis, which
included the fixed effects of treatment, visit, treatment-
by-visit interaction, the stratification factor of screening
high-
sensitivity CRP level (≤ULN or >ULN) and the
continuous fixed covariate of baseline measurement.
An unstructured variance-covariance matrix was used in
the mixed-effects model repeated measures as well. The
median time needed for patients to achieve the thresholds
(≥30%, ≥50%, ≥70% improvement in pain) was assessed
using the cumulative incidence estimate with competing
risks, which included rescue or discontinuation due to
lack of efficacy before reaching the thresholds.
The statistical signiﬁcance deﬁned as p<0.05 was
exploratory in nature. All p values are nominal.
RESULTS
In SELECT-
PsA 1, 429 patients were randomised to
the upadacitinib 15 mg once daily group, 429 patients
to the adalimumab 40 mg every other week group and
211 patients to the placebo-to-upadacitinib 15 mg once
daily (switch) group (online supplemental figure 1A).
Of these, 352 (84.2%), 353 (82.3%) and 172 (81.5%),
respectively, completed 56 weeks. In SELECT-PsA 2, 211
patients were randomised to continuous upadacitinib
15 mg once daily and 106 to placebo-to-upadacitinib 15
mg once daily, with 167 (79.1%) and 69 (65.1%), respectively, completing 56 weeks (online supplemental figure
1B). Mean duration since PsA diagnosis varied from 5.9
to 10.3 years, and mean patient global assessment of pain
scores were between 6.0 and 6.6 in SELECT-PsA 1 and 2,
respectively, at baseline (table 1).
In SELECT-AXIS 1, 93 patients were randomised to
upadacitinib 15 mg once daily and 94 patients to placebo
(online supplemental figure 2). Of these, 78 (83.9%) in
the continuous upadacitinib 15 mg once daily group and
82 (87.2%) in the placebo-to-upadacitinib 15 mg once
daily (switch) group completed 64 weeks of treatment.
At baseline, mean time since AS diagnosis was 6.0 and
7.8 years, mean patient assessment of pain scores were
6.9 and 6.8 and mean patient assessment of back pain
scores were 6.7 and 6.8 in the placebo-to-upadacitinib
and upadacitinib groups, respectively (table 1).
Pain end points in psoriatic arthritis
In both PsA studies, significantly higher (nominal p
values) proportions of patients receiving upadacitinib 15
mg once daily versus placebo achieved clinically meaningful improvements in patient global assessment of
3
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End points
In SELECT-PsA 1 and 2 and SELECT-AXIS 1, clinically
meaningful improvements in pain were assessed post
hoc as the proportions of patients achieving ≥30%, ≥50%
and ≥70% reduction from baseline in patient global
assessment of pain (based on “How much pain have you
had because of your condition during the last week?) NRS
score (0–10).35 36 In addition, the proportions of patients
achieving a minimal clinically important difference
(MCID; defined as ≥1-point reduction or ≥15% reduction
from baseline on a 0–10 NRS) and much better improvement (MBI; defined as ≥2-point reduction and ≥33%
reduction from baseline on a 0–10 NRS) in patient global
assessment of pain were assessed.35
The following additional end points were assessed in all
three studies (referring to the last 7 days): changes from
baseline in patient global assessment of pain NRS (0–10)
at all time points (prespecified in all three studies), and
BASDAI question 2 (neck/back/hip pain; based on “How
would you describe the overall level of AS neck, back, or hip pain
you have had?”) on NRS (0–10; prespecified in SELECT-
AXIS 1), and BASDAI question 3 (peripheral pain/
swelling; based on “How would you describe the overall level
of pain/swelling in joints other than neck, back or hips you have
had?”) on NRS (0–10; prespecified in SELECT-AXIS 1).
In SELECT-PsA 1 and 2 studies, change from baseline
in the 36-item Short Form Survey (SF-36) bodily pain
domain (raw score range 0–100 with higher scores indicating less pain) was also assessed.
In SELECT-AXIS 1, additional pain end points included
the proportions of patients achieving ≥30%, ≥50%
and ≥70% reductions from baseline; MCID and MBI in
patient assessment of back pain (based on “What is the
amount of back pain that you experienced at any time during the
last week?”) NRS score (0–10); change from baseline in
patient assessment of back pain NRS (0–10); and change
from baseline in patient assessment of nocturnal back
pain NRS (0–10; based on “What is the amount of back pain
at night that you experienced during the last week?”).
Additional post hoc analyses in all three studies
included time to ≥30%, ≥50% and ≥70% improvement
in patient global assessment of pain and percentage of
patients achieving patient global assessment of pain ≤1
NRS and ≤2 NRS over time.
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50.0 (12.3)

190 (90.0)

6.4 (7.4)

—

—

20.7 (15.7)

11.4 (8.5)

White race, n (%)

Time since diagnosis, year

SPARCC SIJ

SPARCC spine

TJC68

SJC66

36.6 (7.2)
45.6 (11.6)

SF-36 bodily pain domain
SF-36 mental component
summary

5.9 (2.6) n=427

35.7 (7.1) n=425
36.7 (7.2) n=428
44.7 (11.7) n=425 45.0 (11.0) n=428

6.1 (2.5) n=423

4.9 (3.0) n=427

5.7 (2.2) n=125*

—

—

6.0 (2.1) n=428

11.6 (8.8)

20.1 (13.8)

—

—

5.9 (7.1)

375 (87.4)

51.4 (12.0)

207 (48.3)

35.0 (7.6) n=105
43.3 (12.1) n=105

6.5 (2.3) n=104

6.1 (2.8) n=104

6.6 (1.9) n=39*

—

—

6.6 (2.1) n=105

11.8 (9.0)

26.1 (18.0)

—

—

10.3 (10.0)

91 (85.8)

52.3 (11.7)

49 (46.2)

35.9 (7.2) n=208
44.7 (11.2) n=208

6.1 (2.4) n=208

5.8 (3.1) n=208

5.9 (2.1) n=75*

—

—

6.4 (2.1) n=208

11.3 (8.2)

24.9 (17.3)

—

—

9.6 (8.4)

183 (86.7)

53.0 (12.0)

98 (46.4)

UPA 15 mg once
daily
(n=211)

—
—

5.9 (2.4)

7.3 (1.5)

6.5 (1.6)

6.3 (2.0)

6.7 (1.8)

6.9 (1.6)

1.0 (2.3)

3.5 (6.5)

11.9 (14.5) n=81

5.4 (8.6) n=80

6.0 (6.8)

76 (80.9)

43.7 (12.1)

69 (73.4)

—
—

5.6 (2.3) n=92

7.1 (1.8) n=92

6.3 (1.8) n=92

6.4 (2.3) n=91

6.8 (1.8)

6.8 (1.6) n=91

1.1 (3.3)

4.3 (8.1)

10.5 (14.3) n=85

7.8 (10.9) n=85

7.8 (10.6)

79 (84.9)

47.0 (12.8)

63 (67.7)

PBO-to-UPA 15 mg UPA 15 mg once
once daily
daily
(n=94)
(n=93)

SELECT-AXIS 1

Data are mean (SD) unless otherwise noted.
*Assessed only in patients with presence of psoriatic spondylitis.
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; NRS, numeric rating scale; PBO, placebo; SF-36, 36-item Short Form; SJC, swollen joint count; SIJ, sacroiliac joint; SPARCC,
Spondyloarthritis Research Consortium of Canada; TJC, tender joint count; UPA, upadacitinib.

5.9 (2.5)

 BASDAI Q3 (NRS 0–10)

5.1 (3.1) n=423

5.9 (2.0) n=138*

5.8 (1.8) n=73*

5.0 (3.2)

BASDAI

—

Patient’s assessment of
nocturnal back pain (0–10
NRS)

 BASDAI Q2 (NRS 0–10)

—

—

—

6.2 (2.1) n=425

11.6 (9.3)

20.4 (14.7)

—

—

6.2 (7.4)

386 (90.0)

51.6 (12.2)

191 (44.5)

Patient’s assessment of
back pain (0–10 NRS)

Patient’s global assessment 6.0 (2.2)
of pain (0–10 NRS)

113 (53.6)

Age, year

PBO-to-UPA 15
mg once daily
(n=106)

PBO-to-UPA 15
mg once daily
(n=211)
UPA 15 mg once ADA 40 mg every
daily
other week
(n=429)
(n=429)

SELECT-PsA 2

SELECT-PsA 1

Baseline demographics and disease characteristics in the SELECT-PsA 1, SELECT-PsA 2 and SELECT-AXIS 1 studies
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Table 1
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Figure 1 SELECT-PsA 1: percentage of patients achieving ≥30%, ≥50%, ≥70% reduction, MBI or MCID in pain and
change from baseline in patient’s global assessment of pain over 56 weeks. ADA, adalimumab; DMARD, disease-modifying
antirheumatic drug; EOW, end of week; MBI, much better improvement (≥2-point reduction and ≥33% reduction from baseline
on a 0–10 NRS); MCID, minimal clinically important difference (≥1-point reduction or ≥15% reduction from baseline on a 0–10
NRS); MMRM, mixed-effects model for repeated measurements; NRI, non-responder imputation; NRS, numeric rating scale;
PBO, placebo; QD, once daily; UPA, upadacitinib; W, week. N’s for NRI analysis; nominal p value for a binary end point was
constructed using the Cochran-Mantel-Haenszel test adjusting for the main stratification factor of current non-biologic DMARD
use (yes/no). Green asterisks: statistically significant at 0.05 level for continuous UPA 15 mg versus continuous ADA; purple
asterisk: statistically significant at 0.05 level for continuous ADA versus continuous UPA 15 mg. Nominal p value above/below
the bracket: UPA 15 mg versus overall PBO group statistically significant at 0.05 level at each time point up to week 24, except
for week 2 for ≥70% reduction in pain. Dashed line: all patients randomised to PBO received blinded UPA starting from week
24.

RMD Open

pain, including ≥30%, ≥50% and ≥70% reductions in
pain and achievement of MCID or MBI in pain, as early
as week 2 for most end points (figure 1 (non-biologic-IR)
and figure 2 (biologic-
IR)). Of note, approximately

two-thirds of patients receiving upadacitinib 15 mg once
daily achieved MCID in patient global assessment of pain
at week 2 and the response was generally sustained thereafter through week 56 (figures 1 and 2). Median time

6
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Figure 2 SELECT-PsA 2: percentage of patients achieving ≥30%, 50%, 70% reduction, MCID or MBI in patient’s global
assessment of pain and change from baseline in patient’s global assessment of pain over 56 weeks. DMARD, disease-
modifying antirheumatic drug; MBI, much better improvement (≥2-point reduction and ≥33% reduction from baseline on a
0–10 NRS); MCID, minimal clinically important difference (≥1-point reduction or ≥15% reduction from baseline on a 0–10
NRS); MMRM, mixed-effects model for repeated measurements; NRI, non-responder imputation; NRS, numeric rating scale;
PBO, placebo; QD, once daily; UPA, upadacitinib; W, week. N’s for NRI analysis; nominal p value for a binary end point
was constructed using the Cochran-Mantel-Haenszel test adjusting for the main stratification factor of current use of non-
biologic DMARD (yes/no). Nominal p value above/below the bracket: UPA 15 mg versus overall PBO group at each time point
up to week 24 except for week 2 for ≥70% reduction in pain, statistically significant at 0.05 level. Dashed line: all patients
randomised to PBO received blinded UPA starting from week 24.

Spondyloarthritis
who switched from placebo to upadacitinib at week 24
in both studies, the magnitude of response observed at
week 56 was similar to that observed in the continuous
upadacitinib groups (figures 1 and 2). Similar results
were observed for BASDAI question 2, BASDAI question
3 and SF-36 bodily pain (figure 3).
Similar proportions of patients receiving upadacitinib
15 mg once daily and adalimumab 40 mg every other
week achieved clinically meaningful improvements in
pain assessments as early as week 2; differences (nominal

Figure 3 Mean change from baseline in BASDAI question 2 and question 3 and SF-36 pain assessments in SELECT-PsA 1
and PsA 2 studies over 56 weeks (MMRM). ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BL, baseline; DMARD, disease-modifying antirheumatic drug; EOW, end of week; MMRM, mixed-effects model for repeated
measurements; PBO, placebo; QD, every day; SF-36, 36-item Short Form; UPA, upadacitinib; W, week. In the MMRM, the
within-subject dependence was modelled by an unstructured variance-covariance matrix. The fixed effects included the
continuous baseline measurement, and treatment, visit, treatment-by-visit interaction and the stratification factor of current
non-biologic DMARD use (yes/no) as fixed factors. Green asterisks: statistically significant at 0.05 level for continuous UPA 15
mg versus continuous ADA. Nominal p value above/below the bracket: UPA 15 mg versus overall PBO group at week 12 and
week 24; statistically significant at 0.05 level. Dashed line: all patients randomised to PBO received blinded UPA starting from
week 24.
McInnes IB, et al. RMD Open 2022;8:e002049. doi:10.1136/rmdopen-2021-002049
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to ≥30%, ≥50%, ≥70% improvement in pain was significantly (nominal p values) shorter with upadacitinib 15
mg once daily versus placebo in both studies (online
supplemental table 1).
The mean change from baseline in patient global
assessment of pain was also significantly greater (nominal
p values) for patients receiving upadacitinib 15 mg
once daily compared with placebo in both studies from
week 2 through week 24. Improvements were generally
sustained or increased through week 56. Among patients

RMD Open
Across all end points, patients who switched from
placebo to open-
label upadacitinib 15 mg once daily
at week 14, generally reached the same level of pain
reduction as those initially randomised to upadacitinib
(figures 4 and 5, and online supplemental figure 4).
A higher proportion of patients receiving upadacitinib
15 mg achieved pain ≤1 NRS and ≤2 NRS versus placebo
up to week 14, after which patients who switched from
placebo to upadacitinib 15 mg once daily reached a similar
level of pain reduction as those initially randomised to
upadacitinib (online supplemental figure 5).

Pain end points in ankylosing spondylitis
Similar to the results from the PsA studies, in SELECT-AXIS
1, a significantly higher (nominal p value) proportion of
patients with AS receiving upadacitinib 15 mg once daily
versus placebo achieved clinically meaningful improvements for global assessment of pain, including ≥30% and
≥50% reductions in pain and achievement of MCID and
MBI in pain as early as week 2 that were sustained at all
time points through week 14; ≥70% reduction in pain was
observed at week 4 and sustained thereafter (figure 4).
Median time to ≥30%, ≥50%, ≥70% improvement in pain
was significantly (nominal p values) shorter with upadacitinib 15 mg once daily versus placebo (online supplemental table 1).
Generally, the responses achieved at week 2 increased
over time and were sustained through 64 weeks with
upadacitinib treatment for ≥30% and ≥50% reduction
in patient global assessment of pain and MCID and MBI
in pain (achieved by 72%–83% of patients at week 64),
whereas 54% of patients achieved ≥70% reduction in
pain at week 64 in the continuous upadacitinib 15 mg
once daily group (figure 4).
Similarly, the mean change from baseline in patient
assessment of pain was significantly greater (nominal p
value) with upadacitinib 15 mg once daily compared with
placebo at all time points through week 14 (figure 5).
Consistent with the patient global assessment of pain
end points, the mean change from baseline in patient
assessment of back pain, BASDAI question 2 and
nocturnal back pain was significantly greater for upadacitinib 15 mg once daily versus placebo as early as week
2 and was maintained at all time points through week 14
(figure 5).
Additionally, when evaluating clinically meaningful
improvements in patient assessment of back pain specifically, a significantly higher (nominal p value) proportion
of patients receiving upadacitinib 15 mg once daily versus
placebo achieved ≥30%, ≥50% and ≥70% reductions and
MCID and MBI in patient assessment of back pain; these
improvements were also seen as early as week 2 (online
supplemental figure 4).

DISCUSSION
This analysis of three randomised clinical trials consistently demonstrated rapid, clinically meaningful and
sustained benefits on various pain end points, including
global pain, peripheral/entheseal pain, back pain and
nocturnal back pain, with upadacitinib 15 mg once daily
across patients with active PsA (both non-biologic-IR and
biologic-IR) and AS. Significant reductions were often
achieved as early as week 2 (the first postbaseline assessment visit in all three studies) and the reductions in pain
were sustained over 1 year. Patients who switched from
placebo to upadacitinib 15 mg once daily were generally able to reach a similar level of improvement as the
continuous upadacitinib groups. In addition, higher
proportions of patients with PsA receiving upadacitinib
15 mg once daily versus adalimumab 40 mg every other
week achieved improvements in several pain assessments
from week 20 onward.
AXIS 1, improvement in back pain was
In SELECT-
consistent with global assessment of pain, likely due to the
nature of AS being a primarily axial disease. Considering
that AS is primarily an axial disease and PsA is mainly
a peripheral disease, it is notable that upadacitinib also
improved peripheral pain (as assessed by BASDAI question 3 in this analysis) in patients with AS and axial pain
(as assessed by BASDAI question 2 in this analysis) in
patients with PsA over 1 year. Furthermore, a subgroup
analysis of the SELECT-PsA 1 and 2 studies demonstrated
that upadacitinib 15 mg once daily improved peripheral pain and back pain over 24 weeks compared with
placebo.37 Overall, these results suggest that upadacitinib
15 mg once daily consistently improves total pain, axial
pain and peripheral pain in patients with PsA, including
patients with axial PsA, and AS.
Managing pain is an important part of the treatment
of PsA and AS.2 Pain, including inflammatory back pain,
is the most commonly reported symptom of AS and PsA,
and pain reduction is a priority for patients and treating
physicians.10 15 38 Furthermore, pain is associated with
reduced quality of life, fatigue and functional and work
impairment.13 14 39 Pain at baseline was associated with
other disease characteristics, such as swollen and tender
joints and spine and joint inflammation, which might
have contributed to pain. However, other confounders
may also play a role in perception of pain, such as anxiety
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p values) favouring upadacitinib 15 mg once daily over
adalimumab 40 mg every other week were noted for two
or more time points starting at week 20 for all the end
points (figures 1 and 3).
Higher proportions of patients receiving upadacitinib
15 mg or adalimumab 40 mg every other week achieved
patient global assessment of pain ≤1 NRS and ≤2 NRS
versus placebo up to week 24. After week 24, patients
who switched from placebo to upadacitinib 15 mg once
daily reached a level of pain reduction similar to those
initially randomised to upadacitinib in SELECT-PsA 1;
however, in SELECT-PsA 2, the response in the placebo-
to-upadacitinib group never reached the same level of
response over the 56 weeks (online supplemental figure
3).

Spondyloarthritis

and depression.40 Currently, data on association of
chronic structural damage and pain in patients with AS
and PsA are lacking and because structural damage was
not uniformly assessed in our studies, no conclusion can

be drawn on this particular topic. In RA, MRI-assessed
synovitis were associated with pain at 1 or 5 years, while
mixed findings for an association with pain were reported
for MRI-assessed bone erosions.41 42
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Figure 4 Percentage of patients with ankylosing spondylitis achieving ≥30%, ≥50%, ≥70% reduction from baseline, MBI or
MCID in patient’s global assessment of pain through 64 weeks in SELECT-AXIS 1. BL, baseline; CRP, C reactive protein; MBI,
much better improvement (≥2-point reduction and ≥33% reduction from baseline on a 0–10 NRS); MCID, minimal clinically
important difference (≥1-point reduction or ≥15% reduction from baseline on a 0–10 NRS); MMRM, mixed-effects model for
repeated measurements; NRI, non-responder imputation; NRS, numeric rating scale; PBO, placebo; QD, once daily; UPA,
upadacitinib; W, week. Dashed line: all patients randomised to placebo received open-label UPA starting from week 14. N’s
for NRI analysis; UPA versus PBO comparison was calculated using Cochran-Mantel-Haenszel test adjusting for stratification
factor of high-sensitivity CRP level. Nominal p value above/below the bracket: UPA 15 mg versus PBO at each time point up to
week 14 except for week 2 for ≥70% reduction in pain; statistically significant at 0.05 level.

RMD Open

Improvement in pain end points have been shown with
biologic DMARDs (such as tumour necrosis factor inhibitors, including adalimumab, and interleukin-17A inhibitors) and, perhaps to an even greater extent, with JAK
inhibitors in patients with AS, PsA and RA.19 20 29–31 43–45
Although pain in arthritis is predominantly secondary
to inflammation, residual, non-inflammatory pain is also
common and thought to be caused by joint damage or
peripheral and central sensitisation of pain receptors.46
The JAK/signal transducer and activator of the transcription (STAT) pathway is involved in the production of
pro-nociceptive and anti-inflammatory cytokines, which
in turn can lead to sensitisation of peripheral nerves and
pain.47 48 Inhibition of the JAK/STAT pathway can lead
to pain modulation, and some patients report pain relief
as soon as 24 hours after administration of JAK inhibitors in patients with RA and PsA.47 48 However, it is not
known which particular molecular components of the
JAK/STAT pathways have relevance to pain in established
PsA and AS, and the role of JAK inhibitors on residual

pain, independent of inflammation control, needs more
investigation.
Our findings are consistent with earlier findings with
JAK inhibitors in patients with RA29–32 and show benefits
with upadacitinib 15 mg once daily over a broad range of
pain end points and clinically meaningful thresholds as
early as week 2 (the first time point assessed after baseline) in both AS and PsA populations. The magnitude of
pain responses was also consistent between PsA and AS,
as well as with RA pain data. Data from three randomised
RA studies demonstrated significant improvements in
pain with upadacitinib 15 mg once daily versus placebo
or methotrexate over 24 weeks.49 Furthermore, upadacitinib 15 mg once daily was also superior to placebo and
adalimumab 40 mg every other week for reduction in
pain at week 12 in the SELECT-COMPARE RA study.50
The results presented here are, to the knowledge of the
authors, the most comprehensive pain analyses reported
to date in patients with PsA and AS receiving the JAK
inhibitor upadacitinib or the tumour necrosis factor
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Figure 5 Mean change from baseline in pain NRS scores through 64 weeks in SELECT-AXIS 1. BASDAI, Bath Ankylosing
Spondylitis Disease Activity Index; BL, baseline; CRP, C reactive protein; MMRM, mixed-effects model for repeated
measurements; NRS, numeric rating scale; PBO, placebo; QD, once daily; UPA, upadacitinib, W, week. Dashed line: all
ankylosing spondylitis patients randomised to PBO received open-label UPA starting from week 14. UPA versus PBO
comparison was calculated using Cochran-Mantel-Haenszel test adjusting for stratification factor of high-sensitivity CRP level.
Nominal p value below the bracket: UPA 15 mg versus PBO at each time point up to week 14 except for week 2 and 4 for
BASDAI question 3; statistically significant at 0.05 level.
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