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ABSTRACT
Introduction  Long-term safety and efficacy of 
upadacitinib in patients with active ankylosing spondylitis 
(AS) has not been previously reported.
Methods  In SELECT-AXIS 1, patients receiving placebo 
were switched to upadacitinib 15 mg once daily at week 
14 while patients initially randomised to upadacitinib 
continued their regimen through week 104. Efficacy was 
assessed using as-observed (AO) and non-responder 
imputation (NRI).
Results  Of 187 patients randomised, 144 patients (77%) 
completed week 104. Among patients receiving continuous 
upadacitinib, 85.9% (AO) and 65.6% (NRI) achieved 
Assessment of SpondyloArthritis international Society 40 
response (ASAS40) at week 104. Similar magnitude of 
ASAS40 responses were observed among patients who 
switched from placebo to upadacitinib (88.7% and 63.8%, 
respectively). The mean change from baseline to week 
104 in Spondyloarthritis Research Consortium of Canada 
MRI spine and sacroiliac joint inflammation scores were 
–7.3 and –5.3, respectively, in the continuous upadacitinib 
group and –7.9 and –4.9 in the placebo-to-upadacitinib 
switch group. The mean (95% CI) change from baseline 
to week 104 in the modified Stoke Ankylosing Spondylitis 
Spine Score was 0.7 (0.3, 1.1) in the total group. Adverse 
event rate was 242.7/100 patient-years. No serious 
infections, adjudicated major adverse cardiovascular 
events, lymphoma, non-melanoma skin cancer, or 
gastrointestinal perforations were observed.
Conclusions  Upadacitinib 15 mg once daily showed 
sustained and consistent efficacy over 2 years for ASAS40 
and other clinically relevant endpoints. A low rate of 
radiographic progression was observed and no new safety 
findings were observed.

INTRODUCTION
Ankylosing spondylitis (AS), also known as 
radiographic axial spondyloarthritis, is a 

chronic, inflammatory rheumatic disease 
characterised by back pain, morning stiff-
ness, and peripheral (such as arthritis and 
enthesitis) and extra-musculoskeletal mani-
festations (uveitis, inflammatory bowel 
disease (IBD), psoriasis).1 2 AS is associated 
with inflammation and can result in irre-
versible structural damage, and therapeutic 
intervention is often necessary to control the 
signs and symptoms of the disease; maintain 

WHAT IS ALREADY KNOWN ABOUT THIS 
SUBJECT?

	⇒ Upadacitinib demonstrated significant improvement 
in disease activity, function and imaging outcomes 
versus placebo over 14 weeks in the randomised, 
placebo-controlled, phase 2/3 SELECT-AXIS 1 study.

WHAT DOES THIS STUDY ADD?
	⇒ This is the first study to report long-term (2-year) 
safety and efficacy data with a Janus kinase inhibi-
tor for the treatment of patients with active ankylos-
ing spondylitis.

	⇒ The results showed consistent maintenance of im-
provement in signs and symptoms of ankylosing 
spondylitis, including clinical remission, pain, func-
tion, imaging and objective signs of inflammation 
with upadacitinib 15 mg once daily treatment over 
2 years.

HOW MIGHT THIS IMPACT ON CLINICAL 
PRACTICE OR FURTHER DEVELOPMENTS?

	⇒ The findings of this study suggest that upadacitinib 
continues to have a favourable benefit–risk profile 
and represents valuable treatment for patients with 
active ankylosing spondylitis.
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physical function, quality of life, and work productivity; 
and prevent radiographic progression.3 4

Janus kinase (JAK) inhibitors have emerged as ther-
apies for AS5–7 and other immune-mediated inflam-
matory diseases, such as rheumatoid arthritis (RA), 
psoriatic arthritis (PsA), Crohn’s disease and ulcerative 
colitis.8 Upadacitinib, an oral JAK inhibitor,9 achieved 
the primary endpoint (Assessment of SpondyloArthritis 
international Society 40 response (ASAS40)) as well as 
several multiplicity-adjusted secondary endpoints in the 
randomised, placebo-controlled, phase 2/3 SELECT-
AXIS 1 study, demonstrating significant improvement 
in disease activity, function, and imaging outcomes 
versus placebo.10 Furthermore, interim results from the 
SELECT-AXIS 1 extension study further demonstrated 
that efficacy was sustained and upadacitinib was well 
tolerated over 1 year of treatment.11

The objective of this analysis of the SELECT-AXIS 
1 study is to report the final 2-year safety and efficacy, 
including MRI and spinal radiographic assessment, in 
patients with AS receiving upadacitinib 15 mg once daily.

METHODS
Study design
SELECT-AXIS 1 (NCT03178487) was a randomised, multi-
centre, phase 2/3 study that included a 14-week, double-
blind, placebo-controlled period 1 followed by a 90-week, 
open-label extension period 2. The methods have been 
previously published.10 11 Briefly, patients were randomised 
1:1 to upadacitinib 15 mg once daily or placebo for 14 weeks. 
Patients who completed period 1 were eligible to enter 
period 2 to receive open-label upadacitinib 15 mg once 
daily for 90 weeks up to week 104. Patients and investigators 
remained blinded to the patients’ original period 1 assign-
ment through the end of period 2.

Participants
The study enrolled adult patients (aged  ≥18 years) with 
a clinical diagnosis of AS who met the modified New York 
criteria, had active disease at screening and baseline (ie, 
week 0), and had an inadequate response to ≥2 non-steroidal 
anti-inflammatory drugs (NSAIDs) or intolerance to or 
contraindication for NSAIDs.10 Patients who were receiving 
a stable dose of concomitant conventional synthetic disease-
modifying antirheumatic drugs (csDMARDs), oral glucocor-
ticoids, NSAIDs and analgesics were also eligible. Patients 
with prior exposure to JAK inhibitors or biologic DMARDs 
(such as tumour necrosis factor inhibitors and interleu-
kin-17A inhibitors) were excluded.

Endpoints
Proportions of patients achieving ASAS20, ASAS40, ASAS 
partial remission, Bath Ankylosing Spondylitis Disease 
Activity Index 50 response (BASDAI50) and Ankylosing 
Spondylitis Disease Activity Score (ASDAS) based on C 
reactive protein (CRP) inactive disease (ID; <1.3), low 
disease activity (LDA; <2.1), major improvement (MI; 
decrease from baseline  ≥2.0), and clinically important 

improvement (CII; decrease from baseline ≥1.1) through 
104 weeks were assessed.12 13

Changes from baseline in ASDAS,14 Bath Ankylosing 
Spondylitis Functional Index (BASFI), linear Bath Anky-
losing Spondylitis Metrology Index (BASMI), Maastricht 
Ankylosing Spondylitis Enthesitis Score (MASES), 66/68 
swollen and tender joint counts (SJC66/TJC68), Patient 
Global Assessment of Disease Activity (PtGA), Work Produc-
tivity and Activity Impairment (WPAI; on a scale of 0–100), 
ASAS Health Index (HI), AS quality of life (ASQoL), and 
Functional Assessment of Chronic Illness Therapy−Fatigue 
(FACIT-F)15 were assessed through 104 weeks.

Imaging assessments included changes from baseline 
in the Spondyloarthritis Research Consortium of Canada 
(SPARCC) MRI spine inflammation score (range 0–108) and 
sacroiliac (SI) joint inflammation score (range 0–72).16 17 
Two-year SPARCC MRI inflammation results are based on 
reading session 2, which included images from baseline, 
week 14 and week 104 (2-year reading) and from premature 
discontinuation visits or unscheduled visits prior to week 
104. Of note, data from reading session 1 (which included 
images from baseline and week 14) have been previously 
presented.10 In addition, spinal radiographic progression was 
assessed based on the modified Stoke Ankylosing Spondylitis 
Spine Score (mSASSS; range 0–72)18 in patients with avail-
able conventional radiographs of the spine from baseline 
and week 104. No radiographic progression at 2 years was 
defined by change from baseline in mSASSS <2 or ≤0. Radio-
graphs of the spine were included from premature discon-
tinuation visits before week 104. For the MRI and mSASSS 
analyses, images grouped per patient and per imaging 
modality were independently assessed by two primary readers 
blinded to the treatment and time points. If needed, discrep-
ancies between the primary readers for week 14 or week 104 
imaging assessments were resolved by adjudication by a third 
reader. For adjudicated cases, the average of the two closest 
change scores of the three readings was used. Adjudication 
was triggered by differences between the primary readers’ 
change scores that exceeded a certain threshold based on 
mean absolute differences.10 19

Pain endpoints included patient assessments of back 
pain and nocturnal back pain, patient assessment of pain, 
BASDAI question 2 (back pain) and BASDAI question 3 
(peripheral pain/swelling). Safety was assessed as rate 
of treatment-emergent adverse events (AEs) reported 
as events per 100 patient-years (PY). For uveitis, both 
event rate and incidence rate are reported. Treatment-
emergent AEs were defined as AEs with an onset date 
after the first dose of study drug and no more than 30 
days after the last dose of study drug.

Statistical analyses
Efficacy analyses were performed by randomised treat-
ment group sequence in patients receiving upadacitinib 
15 mg once daily from baseline throughout periods 1 
and 2 (continuous upadacitinib group) and in patients 
switching from randomised placebo at week 14 (period 
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1) to open-label upadacitinib 15 mg once daily for period 
2 (placebo-to-upadacitinib switch group).

Primary, prespecified efficacy analyses are based on as 
observed (AO) data. For binary endpoints, response rates 
and 95% CIs are reported AO and using non-responder 
imputation (NRI) for missing data. Patients who prema-
turely discontinued study drug were considered as non-
responders for all subsequent visits, and patients with 
any missing values at a specific visit were treated as non-
responders for that visit.

For continuous efficacy endpoints (except for 
mSASSS), descriptive statistics (AO data; primary anal-
ysis) and estimated changes from baseline with 95% CI 
from mixed-effect model repeated measures (MMRM) 
are reported. MMRM included the categorical fixed 
effects of treatment, visit, treatment-by-visit interaction, 
and stratification factor of high-sensitivity CRP (hsCRP) 
level at screening visit, premature discontinuation flag, 
and the continuous fixed covariate of baseline value 
using an unstructured variance-covariance matrix. No 
statistical comparison was performed between the two 
treatment group sequences. Descriptive statistics (AO 
data) were reported for mSASSS. Estimated change 
from baseline with 95% CI from an analysis of covari-
ance (ANCOVA) model was reported for mSASSS; the 
ANCOVA model included treatment and the stratifica-
tion factor hsCRP level at screening visits and baseline 
value as the covariate.

The following sensitivity analyses were performed on 
SPARCC MRI spine and SI joint inflammation scores. 
Both descriptive statistics (AO data) and MMRM anal-
ysis were performed for all available data including 
from patients with delayed MRIs conducted outside of 
the analysis window (analysis window defined as 99 days 
before first study drug dose up to 3 days after first dose 
for baseline reading, +4 days after first dose up to the first 
dose of period 2 for the week 14 MRI, and +1 day after 
first dose of period 2 up to +182 days after week 104 for 
the week 104 MRI).

RESULTS
Of the 187 patients randomised to period 1, 178 (contin-
uous upadacitinib group, n=89; placebo-to-upadacitinib 
switch group, n=89) completed week 14 on study drug 
and entered the open-label extension, of which 144 
patients (77%) completed week 104 on study drug (upad-
acitinib, n=71; placebo-to-upadacitinib, n=73; figure 1). 
Lack of efficacy (upadacitinib, n=6 (7%); placebo-to-
upadacitinib, n=5 (6%)) and AEs (upadacitinib, n=6 
(7%); placebo-to-upadacitinib, n=4 (4%)) were the 
most common reasons for discontinuation of study drug 
between weeks 14 and 104. Treatment arms were well 
balanced at baseline as reported previously.10

Efficacy
The percentage of patients in the continuous upadac-
itinib group who achieved the primary efficacy endpoint 

of ASAS40 at week 14 (NRI, 52%; AO, 54%) continued 
to increase through weeks 32–40, at which point the 
responses started to plateau and were subsequently main-
tained through week 104 (NRI, 66%; AO, 86%; figure 2; 
online supplemental table 1). An analogous pattern of 
improvement was observed in ASAS partial remission 
responses (NRI, 40%; AO, 51%; figure 2), ASDAS LDA 
(NRI, 62%; AO, 87%), and ASDAS ID (NRI, 33%; AO, 
46%) at week 104 (figure  3). In patients who switched 
from placebo to upadacitinib, comparable speed of onset 
and magnitude of responses were observed; responses 
at week 104 were 64%/89% (NRI/AO) for ASAS40, 
56%/82% for ASDAS LDA, 35%/52% for ASDAS ID, 
and 32%/44% for ASAS partial remission (figures  2 
and 3; online supplemental table 1). A clear shift from 
ASDAS high disease activity toward ASDAS ID and LDA 
was achieved over time with upadacitinib treatment 
presented as individual patient data (online supple-
mental figure 1).

Likewise, the percentage of patients achieving ASAS20, 
BASDAI50, ASDAS CII and ASDAS MI (online supple-
mental figures 2 and 3) improved through approxi-
mately weeks 32–40, at which point the responses started 
to plateau and were subsequently maintained through 
week 104 in the continuous upadacitinib group. Patients 
who switched from placebo to upadacitinib at week 14 
demonstrated a rapid onset of response after the switch 
and achieved a similar magnitude of response at week 
104 as observed in patients on continuous upadacitinib 
(online supplemental figures 2 and 3).

Mean changes from baseline to week 104 in disease 
activity (ASDAS) and pain endpoints consistently 
improved through weeks 42–50 and were subsequently 
sustained throughout the remainder of the study in the 
continuous upadacitinib group. A similar magnitude of 
improvement was seen in the placebo-to-upadacitinib 
switch group after initiation of upadacitinib at week 14 
(figures 4 and 5, online supplemental table 2 and figure 
4). Improvements in BASFI were sustained through week 
104 (figure 4, online supplemental tables 1 and 2). Simi-
larly, improvements in morning stiffness, based on mean 
of BASDAI questions 5 and 6, and inflammation, based 
on hsCRP, were sustained through week 104 (online 
supplemental table 2 and figure 5). Analogous patterns 
of improvement over time were shown in assessments 
of quality of life (ASQoL and ASAS HI), spinal mobility 
(BASMI), enthesitis and peripheral manifestations 
(MASES, TJC68/SJC66), PtGA and patient assessment of 
pain (online supplemental tables 1,3 and figures 6,7).

Numerically greater improvement from baseline to 
week 14 in FACIT-F (mean (SD) change: 6.5 (12.1) vs 
3.9 (10.4)), TJC68 (–2.0 (3.9) vs –0.9 (3.9)), and SJC66 
(–0.6 (1.7) vs –0.3 (2.4)) were observed in the upadaci-
tinib group versus placebo. Improvements after week 14 
were maintained through weeks 52 and 104 in the contin-
uous upadacitinib group (online supplemental table 2). 
Patients in the placebo-to-upadacitinib switch group also 
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showed meaningful improvement following the switch, 
which was maintained through week 104.

Among patients who were employed at baseline, the 
mean (95% CI) WPAI overall work impairment score 
continued to improve through the course of the study 
in the continuous upadacitinib group (–20.5 (–27.1 to 
–14.0) at week 14 to –34.5 (–44.2 to –24.7) at week 104; 
AO) and placebo-to-upadacitinib switch group (–12.3 
(–19.8 to –4.8) at week 14 to –28.3 (–36.7 to –19.8) at 
week 104; online supplemental table 4). Results were 
similar in the MMRM analysis.

SPARCC MRI spine and SI joint inflammation scores
The mean (95% CI) decrease from baseline to week 
14 in the SPARCC MRI spine inflammation score 
(−7.2 (−10.2 to −4.2)) was maintained through week 
104 (−7.3 (−10.8 to −3.7)) in the continuous upad-
acitinib group (figure  6). Although there was only a 
small mean decrease from baseline in the SPARCC MRI 
spine inflammation score in the placebo group at week 
14 (−2.0 (−3.7 to −0.2)), the score improved by week 
104 after switch to upadacitinib (−7.9 (−11.2 to −4.6)), 
showing a similar magnitude of response compared with 

patients in the continuous upadacitinib group. Similar 
results were observed in SPARCC MRI SI joint inflam-
mation score for mean decrease from baseline to week 
14 (−6.1 (−8.5 to −3.7)), which was maintained through 
week 104 (−5.3 (−7.6 to −3.1)) in the continuous upadac-
itinib group; an improvement from week 14 (−0.8 (−2.3 
to 0.7)) to week 104 (−4.9 (−7.0 to −2.8)) was observed 
in patients who switched from placebo to upadacitinib 
(figure  6). Consistent results were observed based on 
MMRM analyses (online supplemental figure 8). Addi-
tionally, consistent results were also observed in the 
sensitivity analyses performed in all patients with MRI 
data, including those with MRIs outside the predefined 
analysis window (online supplemental figure 9).

The cumulative probability plots for the SPARCC spine 
and SI joint inflammation change scores showed a consis-
tent pattern of improvement at week 104 for patients 
in the continuous upadacitinib group and placebo-to-
upadacitinib switch group; results for the primary and 
sensitivity MRI analyses were consistent (online supple-
mental figure 10).

Figure 1  Patient disposition through week 104. *AEs leading to discontinuation of study drug in period 2 in the continuous 
upadacitinib group were diarrhoea, headache, and vertigo (n=1), pulmonary embolism, herpes zoster, headache, squamous 
cell carcinoma of the tongue, and decreased haemoglobin (n=1 each) and in the placebo-to-upadacitinib group were 
hemiparesthesia and intervertebral disc protrusion(n=1), vasculitis, hyperplasia of prostate and anterior uveitis flare (n=1 each). 
mNY, modified New York; QD, once daily.
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mSASSS spinal radiographs
Based on the reading of spinal radiographs, the mean 
(95% CI) change from baseline to week 104 in mSASSS 
was 0.7 (0.3 to 1.1) in the total group (continuous 
upadacitinib, 0.6 (0.1 to 1.1); placebo-to-upadacitinib, 
0.8 (0.2 to 1.4); table 1). The cumulative probability 
plot of change for mSASSS from baseline to week 
104 showed a similar magnitude of change between 
the continuous upadacitinib group and placebo-to-
upadacitinib switch group (online supplemental figure 
11). Among the nine patients who showed the highest 
mSASSS progression over 2 years, the majority were 
male and human leucocyte antigen (HLA)-B27 posi-
tive with high baseline mSASSS scores and elevated 
CRP levels and four were current or former smokers 
(online supplemental table 5). Overall, 89.7% and 

76.5% of patients had no radiographic progression 
at week 104 as defined by change from baseline in 
mSASSS <2 or ≤0, respectively.

Safety
In the 182 patients (308.6 PY) receiving upadacitinib 
15 mg once daily during period 1 and/or 2, the rate of 
treatment-emergent AEs was 242.7/100 PY (table 2). 
The three most common AEs were nasopharyngitis 
(46 events; 14.9/100 PY), increased blood creatine 
phosphokinase (35 events; 11.3/100 PY), and upper 
respiratory tract infection (28 events; 9.1/100 PY). 
All but 1 of the 35 elevated creatine phosphokinase 
events (in 29 patients) were non-serious, and none 
led to study drug discontinuation. The majority were 
asymptomatic, and the three symptomatic patients 

Figure 2  Percentages of patients achieving ASAS40 and ASAS PR over time. Dashed line: all patients randomised to placebo 
in period 1 who received open-label upadacitinib starting from week 14. Descriptive statistics are provided. AO, as observed; 
ASAS, Assessment of SpondyloArthritis international Society; NRI, non-responder imputation; PR, partial remission; QD, once 
daily; W, week.

W
alaeus B

ibl./C
1-Q

64. P
rotected by copyright.

 on O
ctober 4, 2023 at Leids U

niversitair M
edisch C

entrum
http://rm

dopen.bm
j.com

/
R

M
D

 O
pen: first published as 10.1136/rm

dopen-2022-002280 on 27 July 2022. D
ow

nloaded from
 

https://dx.doi.org/10.1136/rmdopen-2022-002280
https://dx.doi.org/10.1136/rmdopen-2022-002280
https://dx.doi.org/10.1136/rmdopen-2022-002280
http://rmdopen.bmj.com/


6 van der Heijde D, et al. RMD Open 2022;8:e002280. doi:10.1136/rmdopen-2022-002280

RMD OpenRMD OpenRMD Open

had muscle pain due to alternative explanations, such 
as increased physical activity.

The rate of serious AEs was 6.2/100 PY, and the 
rate of AEs leading to discontinuation was 5.5/100 PY 
(table  2). No serious infections, active tuberculosis, 
adjudicated major adverse cardiovascular events, 
lymphoma, non-melanoma skin cancer, renal dysfunc-
tion, or gastrointestinal perforations were observed. 
One case of an adjudicated venous thromboembolic 
event was reported (pulmonary embolism), which led 
to discontinuation of study drug. This case involved 
a 43-year-old woman who had risk factors for throm-
bosis, including prior thrombosis of the lower leg, 
impaired glucose tolerance, cigarette smoking, seden-
tary lifestyle and obesity.

No new herpes zoster infections (five events overall; 
1.6/100 PY), new opportunistic infections (two events of 

oesophageal candidiasis overall; 0.6/100 PY) or new malig-
nancies (one event overall; 0.3/100 PY) were reported 
since the 1-year analysis.11 One serious event of colitis 
(0.3/100 PY) with appendiceal swelling was reported in 
a 23-year-old man with no history of IBD (table 2). One 
additional non-serious uveitis event was reported since 
the 1-year analysis, resulting in 16 events overall and an 
event rate of 5.2/100 PY. The uveitis events observed over 
2 years occurred mostly in HLA-B27-positive AS patients 
who had a history of uveitis (9 of 10 patients); 15 of the 16 
events were mild or moderate, and most events were tran-
sient and resolved with local treatment (corticosteroid 
eye-drop). One patient with mild uveitis discontinued 
the study. The exposure-adjusted incidence rate (n/100 
PY) of uveitis was 3.3/100 PY among the total population 
and 0.3/100 PY among patients without history of uveitis 
(online supplemental table 6).

Figure 3  Percentages of patients achieving ASDAS LDA (<2.1) and ASDAS ID (<1.3) over time. Dashed line: all patients 
randomised to placebo in period 1 who received open-label upadacitinib starting from week 14. Descriptive statistics are 
provided. AO, as observed; ASDAS, Ankylosing Spondylitis Disease Activity Scores; ID, inactive disease; LDA, low disease 
activity; NRI, non-responder imputation; QD, once daily; W, week.
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All events of neutropenia (2.9/100 PY), anaemia 
(1.6/100 PY) and lymphopenia (1.0/100 PY) were non-
serious, and none led to study drug discontinuation. 
The majority of hepatic disorders were asymptomatic 
alanine aminotransferase (ALT, 14 events (4.5/100 PY)) 
and aspartate aminotransferase (AST, 10 events (3.2/100 
PY)) elevations; all were non-serious and none led to 
study drug discontinuation.

In one patient with diagnosed Gilbert syndrome, a 
grade 4 (≥20 × upper limit of normal (ULN)) increase in 
AST and a grade 3 (≥5 × ULN) increase in ALT were asso-
ciated with a grade 4 creatine phosphokinase increase 
triggered by intense physical exercise (for details, see 
online supplemental table 7). After exercise was stopped, 
aminotransferase and creatine phosphokinase values 
normalised and study drug could be restarted. One 

additional patient experienced a grade 3 increase in 
ALT, and 2 patients experienced a grade 3 increase in 
AST (online supplemental table 7).

No grade 3 or 4 decreases in haemoglobin or lympho-
cytes were observed. A total of 4 patients experienced 
grade 3 creatine phosphokinase elevation and five expe-
rienced a grade 4 elevation, including the patient diag-
nosed with Gilbert syndrome described above (online 
supplemental table 7). No major differences in mean 
haemoglobin, creatine phosphokinase, lymphocyte or 
neutrophil levels were observed over time (online supple-
mental figure 12).

DISCUSSION
The results of the SELECT-AXIS 1 study, which is the first 
JAK inhibitor study with 2-year data in patients with AS, 

Figure 4  Changes from baseline in ASDAS and BASFI over time. Dashed line: all patients randomised to placebo in period 1 
who received open-label upadacitinib starting from week 14. AO, as observed; ASDAS, Ankylosing Spondylitis Disease Activity 
Scores; BASFI, Bath Ankylosing Spondylitis Functional Index; MMRM, mixed-effect model repeated measure; QD, once daily; 
W, week.
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showed that upadacitinib 15 mg once daily therapy led to 
sustained and consistent efficacy over 2 years in both NRI 
and AO analyses in patients with active AS who had an 
inadequate response to NSAID therapy. Improvements 
with 2-year continuous upadacitinib therapy were consist-
ently seen across various endpoints, including disease 
activity, pain, physical function, spinal mobility, quality 
of life, enthesitis and objective signs of inflammation 
as measured by CRP. In addition, clinically meaningful 
improvements in fatigue as measured by FACIT-F and 
BASDAI question 1 among patients receiving continuous 
upadacitinib were maintained from week 14 through 
weeks 52 and 104.15

These 2-year results now also include imaging data 
based on MRI and spinal radiographs and complement 
the 1-year analysis. The level of improvement of MRI 

inflammation (SPARCC spine and SI joints) achieved 
at week 14 was maintained through week 104 among 
patients on continuous upadacitinib, and patients who 
switched to upadacitinib at week 14 achieved a similar 
magnitude of improvement at week 104 as the contin-
uous upadacitinib group. Of note, the baseline and week 
14 MRI data from the new reading session (reading 
session 2) were overall consistent with the findings from 
reading session 1, which also included baseline and week 
14 MRIs.10 Additionally, there was a low grade of spinal 
progression (0.7 over 2 years as measured by mSASSS), 
which, despite small numerical differences, is overall in 
line with what has been reported in more recent trials 
of tumour necrosis factor inhibitors and interleukin-17 
inhibitors in AS.20–27

Figure 5  Changes from baseline in back pain and nocturnal back pain over time. Dashed line: all patients randomised to 
placebo in period 1 who received open-label upadacitinib starting from week 14. Back pain is based on the question, ‘What 
is the amount of back pain that you experienced at any time during the last week?’ and nocturnal back pain on the question, 
‘What is the amount of back pain at night that you experienced during the last week?’ Both scored on a numeric rating scale of 
0–10. AO, as observed; MMRM, mixed-effect model repeated measure; QD, once daily; W, week.
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Upadacitinib was well tolerated with a total of 308.6 PY of 
exposure, and the overall safety findings were unchanged 
since the 1-year analysis and consistent with the RA and 
PsA upadacitinib clinical development programmes.28–30 
No serious infections, active tuberculosis, adjudicated 
major adverse cardiovascular events, lymphoma, non-
melanoma skin cancer, renal dysfunction or gastrointes-
tinal perforations were observed. Rates of malignancy, 
herpes zoster and opportunistic infections were low and 
in line with previous studies in AS31 32 and with upad-
acitinib.28–30 One adjudicated venous thromboembolic 
event of pulmonary embolism was reported in a patient 
with established risk factors for thrombosis; notably, it has 
been reported that the risk of venous thromboembolic 
events is increased in patients with AS.33 The majority 
of the elevated creatine phosphokinase AEs were non-
serious and asymptomatic, and there were no events of 
rhabdomyolysis. Creatine phosphokinase elevations were 

described with upadacitinib and have been similarly 
observed with the use of other JAK inhibitors.34 35 Of the 
16 events of uveitis that were observed through 2 years, 
1 new event was reported after the 1-year analysis. The 
events occurred in 10 patients, of which 9 patients had a 
history of uveitis. The event and incidence rates of uveitis 
with upadacitinib were consistent with previous studies 
with monoclonal tumour necrosis factor inhibitors and 
interleukin-17 inhibitors.36–38 In the 2-year study, one AE 
of colitis was reported in a young man without a history of 
IBD, resulting in an overall IBD event rate of 0.3/100 PY. 
There were no new onsets of IBD among 4 patients who 
entered the study with a history of IBD at baseline.

The open-label nature of period 2, lack of an active 
comparator and exclusion of patients with extra-
musculoskeletal manifestations (ie, uveitis, IBD, psori-
asis) who were not stable for at least 30 days before 
study entry are limitations of this study. In addition, 

Figure 6  Changes from baseline in SPARCC MRI Spine and SI Joint Inflammation Scores at week 14 and week 104 by AO 
analysis. Results are from reading session 2, which included MRIs from baseline, week 14, and week 104. AO, as observed; 
BL, baseline; SI, sacroiliac; SPARCC, Spondyloarthritis Research Consortium of Canada.

Table 1  Baseline mean and mean change from baseline to week 104 in mSASSS*

UPA 15 mg QD PBO to UPA 15 mg QD Total

Baseline, mean (SD) 7.5 (11.1) n=92 8.8 (12.1) n=94 8.1 (11.6) n=186

Change from baseline to week 104  �   �   �

 � Mean (95% CI†) 0.6 (0.1 to 1.1) n=69 0.8 (0.2 to 1.4) n=67 0.7 (0.3 to 1.1) n=136

 � LS mean (95% CI†) 0.6 (0.0 to 1.2) n=69 0.9 (0.3 to 1.5) n=67 0.7 (0.3 to 1.2) n=136

*Data were obtained in a dedicated reading session that included baseline and week 104 images.
†95% CIs were calculated based on the t-distribution.
LS, least squares; mSASSS, modified Stoke Ankylosing Spondylitis Spine Score; PBO, placebo; QD, once daily; UPA, upadacitinib.
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only patients who were biological DMARD-naive 
were included in the study; further evaluation on the 
effect of upadacitinib in biologic DMARD-inadequate 
responders is needed, as well as a study in patients with 
non-radiographic axial spondyloarthritis (under investi-
gation in the ongoing SELECT-AXIS 2 study).39 Predic-
tors of clinical response were not assessed over 2 years. 
Strengths of this study include that it is the first long-
term (2-year) study to report a combination of clinical, 
imaging (including MRI and radiographs), and patient-
reported outcomes in patients with AS receiving a JAK 
inhibitor with a low proportion of patients receiving 
concomitant csDMARDs. However, longer-term studies 

(3–4 years) assessing radiographic progression are 
needed to fully understand the benefits of JAK inhibi-
tors in AS.

In conclusion, SELECT-AXIS 1 is the first study to report 
long-term (2-year) data in patients with active AS treated 
with a JAK inhibitor. Treatment with upadacitinib 15 mg 
once daily over 2 years showed sustained and consistent 
maintenance of improvements across domains relevant 
for AS. Upadacitinib was well tolerated, and safety results 
were comparable with previous upadacitinib studies. The 
findings of this study suggest that upadacitinib continues 
to have a favourable benefit–risk profile and may be a 
valuable treatment for patients with active AS.

Table 2  Treatment-emergent adverse events throughout the study

Event (E/100 PY (95% CI))
Any UPA 15 mg QD
N=182 (308.6 PY)

AE 749 (242.7 (225.6–260.7))

Serious AE 19 (6.2 (3.7–9.6))

AE leading to discontinuation 17 (5.5 (3.2–8.8))

Infection 246 (79.7 (70.1–90.3))

 � Serious infection 0

 � Opportunistic infection excluding TB and herpes zoster* 2 (0.6 (0.1–2.3))

 � Active TB 0

 � Herpes zoster† 5 (1.6 (0.5–3.8))

Creatine phosphokinase elevation‡ 35 (11.3 (7.9–15.8))

Hepatic disorder§ 32 (10.4 (7.1–14.6))

Neutropenia¶ 9 (2.9 (1.3–5.5))

Anaemia¶ 5 (1.6 (0.5–3.8))

Lymphopenia¶ 3 (1.0 (0.2–2.8))

Malignancy** 1 (0.3 (0.0–1.8))

Adjudicated venous thromboembolic event†† 1 (0.3 (0.0–1.8))

Inflammatory bowel disease‡‡ 1 (0.3 (0.0–1.8))

Uveitis§§ 16 (5.2 (3.0–8.4))

Death 0

*Two non-serious events of oesophageal candidiasis in the same patient; each event was moderate, non-serious and assessed by the 
investigator as having a reasonable possibility of being related to study drug. Study drug was temporarily interrupted for each event.
†Five events in four patients (three from Japan); all non-serious, mild or moderate and limited to one dermatome.
‡All but one event were non-serious, and none led to study drug discontinuation; the majority were asymptomatic, and the three 
symptomatic patients had muscle pain due to alternative explanations, such as increased physical activity.
§Majority based on asymptomatic alanine aminotransferase/aspartate aminotransferase elevations; all were non-serious, and none led to 
study drug discontinuation.
¶All events were non-serious, and none led to study drug discontinuation.
**Squamous cell carcinoma of the tongue (stage IV) in 60-year-old male former smoker (approximately one pack a day for 40 years); the 
investigator assessed the event as having no reasonable possibility of being study drug related, and the patient discontinued the study drug. 
The malignancy occurred on day 146 of upadacitinib therapy.
††Pulmonary embolism in one female patient with history of thrombosis of the lower leg prior to study entry, impaired glucose tolerance, 
cigarette smoking, sedentary lifestyle, and obesity; assessed as not related to study drug by the investigator. The venous thromboembolic 
event occurred on day 568 of upadacitinib therapy.
‡‡Event of colitis with appendix swelling in 23-year-old male patient with no prior history of inflammatory bowel disease.
§§Sixteen uveitis AEs in 10 patients; 9 patients were HLA-B27 positive, 9 patients had a history of uveitis, and 15 of 16 events were 
mild or moderate. Most events were transient, resolved with local treatment (corticosteroid eye drop), and did not lead to interruption or 
discontinuation of study drug (except one patient with mild uveitis who discontinued the study); all were non-serious.
AE, adverse event; PY, patient years; QD, once daily; TB, tuberculosis; UPA, upadacitinib.
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