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Abstract 

Background Upadacitinib, a Janus kinase inhibitor, has demonstrated efficacy and an acceptable safety profile 
in patients with ankylosing spondylitis (AS) in the phase III SELECT‑AXIS programs. We report the 1‑year efficacy 
and safety in patients with AS and an inadequate response to biologic disease‑modifying antirheumatic drugs 
(bDMARD‑IR) from the SELECT‑AXIS 2 study.

Methods Patients ≥ 18 years with active AS who met the modified New York criteria for AS and were bDMARD‑IR 
received double‑blind upadacitinib 15 mg once daily (QD) or placebo for 14 weeks. Patients who completed 14 weeks 
could enter an open‑label extension and receive upadacitinib 15 mg QD for up to 2 years. Efficacy endpoints included 
the percentage of patients achieving ≥ 40% improvement in Assessment of SpondyloArthritis international Society 
response (ASAS40), Ankylosing Spondylitis Disease Activity Score (ASDAS) low disease activity (LDA), and ASDAS 
inactive disease (ID); and change from baseline in total and nocturnal back pain, and Bath Ankylosing Spondylitis 
Functional Index (BASFI). Subgroup analyses (bDMARD lack of efficacy versus intolerance, and prior tumor necrosis 
factor inhibitor [TNFi] versus interleukin‑17 inhibitor [IL‑17i] exposure) were conducted. Binary and continuous effi‑
cacy endpoints were assessed using non‑responder imputation with multiple imputation (NRI‑MI) and as observed 
(AO) analyses; and mixed‑effects model repeated measures (MMRM) and AO, respectively. Safety was assessed based 
on adverse events. Data through week 52 are reported.

Results Of 420 randomized patients, 366 (continuous upadacitinib: n = 181; placebo to upadacitinib: n = 185) 
completed 52 weeks of treatment. At week 52, in the continuous upadacitinib and placebo to upadacitinib groups, 
ASAS40, ASDAS LDA, and ASDAS ID were achieved by 66% and 65%, 57% and 55%, and 26% and 25% (all NRI‑
MI); and change from baseline in total back pain, nocturnal back pain, and BASFI was ‑4.5 and ‑4.3, ‑4.6 and ‑4.4, 
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and ‑3.6 and ‑3.5 (all MMRM), respectively. No new safety risks were identified. Subgroup analyses were consistent 
with the overall study population.

Conclusions Upadacitinib 15 mg QD demonstrated sustained improvement up to 52 weeks in bDMARD‑IR patients 
with AS. Efficacy was generally similar in patients with lack of efficacy versus intolerance to bDMARDs and prior TNFi 
versus IL‑17i exposure.

Trial registration NCT02049138.

Keywords Ankylosing spondylitis, Janus kinase inhibitor, Open‑label extension, Upadacitinib, Biologic, Tumor 
necrosis factor, Inadequate response, Refractory

Background
Axial spondyloarthritis (axSpA), a chronic, inflamma-
tory rheumatic disease affecting the axial skeleton, is 
associated with back pain, spinal stiffness, peripheral 
articular and extra-musculoskeletal manifestations, and 
reduced quality of life [1–3]. The two main subgroups 
of axSpA are non-radiographic  axSpA (nr-axSpA) and 
radiographic axSpA (r-axSpA), also known as ankylosing 
spondylitis (AS), in which definitive radiographic damage 
to the sacroiliac joints has already developed [2, 4]. The 
term r-axSpA has recently been introduced to reflect the 
fact that nr-axSpA and r-axSpA/AS are part of the same 
disease spectrum and are similar in terms of symptoms, 
disease burden, comorbidities, and treatment approach 
[4, 5]. AS and r-axSpA are synonymous within a clinical 
setting, and the term AS is retained in this manuscript 
for consistency with the study protocol and previously 
published data.

Treatment with a biologic disease-modifying antirheu-
matic drug (bDMARD), such as a tumor necrosis factor 
inhibitor (TNFi) or an  interleukin-17  inhibitor (IL-17i), 
is recommended  in patients with AS who have persis-
tently high disease activity despite treatment with non-
steroidal anti-inflammatory drugs (NSAIDs) [5, 6]. Many 
patients, however, do not achieve adequate response with 
their first bDMARD [7–10]. Recently, treatment with 
a Janus kinase (JAK) inhibitor was added to the 2022 
Assessment of SpondyloArthritis international Society 
(ASAS)–European Alliance of Associations for Rheu-
matology (EULAR) recommendations as an option for 
patients who have intolerance or inadequate response 
(IR) to NSAIDs [5]. Recommendations also advise that 
patients who have an IR to their first bDMARD should 
switch to another bDMARD or a JAK inhibitor [5, 6].

The efficacy and safety of upadacitinib, an oral JAK 
inhibitor, has been evaluated in patients with axSpA in 
SELECT-AXIS 1 and SELECT-AXIS 2. In SELECT-AXIS 
1, sustained efficacy over 2  years was observed with 
upadacitinib 15  mg once daily (QD) in bDMARD-naïve 
patients with active  AS and an IR to NSAIDs, with a 
safety profile consistent with previous upadacitinib stud-
ies in rheumatoid arthritis and psoriatic arthritis [11–16]. 

The phase III, randomized, placebo-controlled, double-
blind SELECT-AXIS 2 master protocol (NCT04169373) 
consists of two standalone studies in axSpA: a study in 
patients with nr-axSpA and another study in patients 
with AS and an IR to bDMARDs. The primary results 
from the bDMARD-IR AS study showed a significantly 
greater proportion of patients in the upadacitinib 15 mg 
QD group achieving the primary endpoint of ≥ 40% 
improvement in ASAS response (ASAS40) versus pla-
cebo at week 14 (45% vs 18%; p < 0.0001), with statistically 
significant improvements observed with upadacitinib 
versus placebo for all multiplicity-controlled secondary 
endpoints, including disease activity, inflammation by 
magnetic resonance imaging, pain, function, quality of 
life, spinal mobility, and enthesitis [17]. Rates of adverse 
events (AEs) were generally similar between treatment 
groups (except for more frequent serious AEs, infec-
tions, hepatic disorders, and neutropenia occurring with 
upadacitinib 15  mg QD compared with placebo) and 
there were no malignancies, major adverse cardiovas-
cular events (MACEs), venous thromboembolic events 
(VTEs), or deaths reported with upadacitinib.

We report here the 1-year efficacy and safety from the 
SELECT-AXIS 2 bDMARD-IR AS study.

Materials and methods
Study design
Methods have been previously reported [17]. Briefly, 
patients in the initial double-blind period were rand-
omized 1:1 to receive either oral upadacitinib 15 mg QD 
or placebo for 14 weeks. Patients from either treatment 
group who completed this double-blind period were eli-
gible to enter an open-label extension and receive upa-
dacitinib 15  mg QD for an additional 90  weeks, for a 
total treatment duration of 2 years. Here we report data 
through 52 weeks of the study.

Patients
The study enrolled adult patients (aged ≥ 18  years) with 
AS who met the modified New York criteria based on 
central reading of sacroiliac joint radiographs and had 
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active disease, defined as a Bath Ankylosing Spondy-
litis Disease Activity Index (BASDAI) score of ≥ 4 and 
a patient’s assessment of total back pain score of ≥ 4 
(numeric rating scale 0–10). Patients had to have an IR 
to ≥ 2 NSAIDs and an IR to bDMARDs, defined as either 
a lack of efficacy (after ≥ 12  weeks of treatment at an 
adequate dose as assessed by the investigator) or intoler-
ance (regardless of treatment duration). Prior exposure 
to two bDMARDs (lack of efficacy to one bDMARD and 
intolerance to the other, but not lack of efficacy to both 
bDMARDs) was allowed for ≤ 30% of patients. Patients 
receiving stable doses of concomitant oral corticoster-
oids, NSAIDs, and conventional synthetic disease-mod-
ifying antirheumatic drugs at baseline were eligible. Prior 
exposure to a JAK inhibitor was not permitted.

Efficacy endpoints
The following endpoints were assessed through week 52: 
the percentage of patients achieving ASAS40 response, 
AS Disease Activity Score (ASDAS) using C-reactive 
protein low disease activity (LDA; < 2.1), ASDAS inac-
tive disease (ID; < 1.3), ≥ 50% improvement in BASDAI 
(BASDAI50), ≥ 20% improvement in ASAS response 
(ASAS20), ASAS partial remission (PR; absolute score 
of ≤ 2 units for each of the four domains of ASAS40); 
change from baseline in linear Bath Ankylosing Spon-
dylitis Metrology Index (BASMI), Maastricht Ankylos-
ing Spondylitis Enthesitis Score (MASES), ASAS Health 
Index (HI), Ankylosing Spondylitis Quality of Life 
(ASQoL), patient’s assessment of total back pain and 
nocturnal back pain (numeric rating scale 0–10), and 
Bath Ankylosing Spondylitis Functional Index (BASFI). 
Additional efficacy endpoints are listed in Supplementary 
Table 2.

Safety endpoints
Safety was assessed by treatment-emergent AEs (TEAEs), 
serious AEs, AEs leading to discontinuation, prespeci-
fied AEs of special interest, and laboratory parameters. 
TEAEs were defined as AEs with an onset date on or after 
the first dose of study drug and up to 30  days after the 
last dose of study drug. The toxicity grading scale is based 
on National Cancer Institute Common Toxicity Criteria 
for Adverse Events version 4.03.

Statistical analysis
Efficacy analyses were performed at 52 weeks on all ran-
domized patients who received ≥ 1 dose of study drug. 
No statistical comparisons were performed between the 
treatment groups (continuous upadacitinib versus pla-
cebo to upadacitinib).

For binary efficacy endpoints, non-responder imputa-
tion with multiple imputation (NRI-MI) and as observed 

(AO) analyses are presented. In the NRI-MI analy-
sis, patients who prematurely discontinued study drug 
(including those who did not enter open-label extension) 
or were rescued were considered non-responders; MI 
was used to handle missing data due to COVID-19.

For continuous efficacy endpoints, estimated change 
from baseline from mixed-effects model repeated meas-
ures (MMRM) and AO data are reported. MMRM 
included the categorical fixed effects of treatment, 
visit, and treatment-by-visit interaction as fixed factors 
and baseline value as covariate, and stratification fac-
tor of screening high-sensitivity C-reactive protein level 
(≤ upper limit of normal [ULN] vs > ULN).

To better understand the efficacy of upadacitinib in 
clinically relevant subgroups, post hoc analyses for effi-
cacy endpoints at week 52 were performed in subgroups 
of patients who had discontinued a prior bDMARD 
due to lack of efficacy versus intolerance, and patients 
with prior TNFi exposure versus prior IL-17i exposure, 
respectively.

The safety analysis set included all patients who 
received ≥ 1 dose of upadacitinib 15 mg QD at any point 
in the study. Safety outcomes were assessed up to the cut-
off date of May 19, 2022. Exposure-adjusted event rates 
(events per 100 patient-years [E/100 PY]) are reported.

Results
Patient disposition and baseline characteristics
Of the 420 patients randomized in the double-blind treat-
ment period, 409 entered the open-label extension phase 
at week 14 (continuous upadacitinib: n = 206; placebo to 
upadacitinib: n = 203). Of these, 181 (88%) and 185 (91%) 
patients in the continuous upadacitinib and placebo to 
upadacitinib groups, respectively, completed 52 weeks of 
treatment (Fig. 1).

Patient demographics and baseline disease characteris-
tics have been reported previously [17]. Treatment arms 
were generally well balanced and reflective of an active 
AS bDMARD-IR population in both arms. Among this 
bDMARD-IR population, the majority of patients failed 
their prior bDMARD(s) due to lack of efficacy. In addi-
tion, the majority of patients had been exposed to TNFis, 
with around 20% having prior IL-17i exposure (Supple-
mentary Table 1).

Efficacy
The percentage of patients who achieved the primary effi-
cacy endpoint of ASAS40 response at week 14 (NRI-MI: 
45%) continued to increase with continuous upadacitinib 
treatment through 52  weeks (NRI-MI: 66%; Fig.  2A). 
Patients who switched from placebo to upadacitinib 
at week 14 showed a rapid initial response and reached 
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similar ASAS40 response rates to those of the continuous 
upadacitinib group between weeks 32 and 40, which was 
maintained through week 52 (NRI-MI: 65%).

The percentage of patients who achieved ASDAS LDA 
and ID generally followed a similar pattern, with con-
tinued improvements through week 52 for both the 
continuous upadacitinib group (NRI-MI: 57% and 26%, 

Fig. 1 Patient disposition through week 52. aPatients were screened between November 26, 2019 and May 20, 2021 for the SELECT‑AXIS 2 
master protocol, which used a common screening platform to assign patients to either the AS bDMARD‑IR study or the nr‑axSpA study. bPatients 
could have multiple criteria or multiple reasons for screening failure. cOther reasons included imaging, site, or system issues. dPatients did not fail 
screening. ePrimary reason for discontinuation provided. AS ankylosing spondylitis, bDMARD biologic disease‑modifying antirheumatic drug, IR 
inadequate response, nr-axSpA non‑radiographic axial spondyloarthritis
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respectively) and the placebo to upadacitinib group (NRI-
MI: 55% and 25%, respectively; Fig.  2B and 2C). Other 
disease activity outcomes, including ASAS20 response, 
ASAS PR, and BASDAI50, followed similar trends (Sup-
plementary Fig.  1). Response rates based on AO analy-
ses were numerically higher than NRI-MI but followed 
a similar trend as noted for ASAS40, ASDAS LDA, and 
ASDAS ID (Fig.  2). Similar trends were also observed 
at week 52 in rates of ASDAS major improvement and 
ASDAS clinically important improvement in the con-
tinuous upadacitinib and placebo to upadacitinib groups, 
respectively (Supplementary Table 2).

Improvements observed at week 14 were maintained 
in the continuous upadacitinib group through week 52, 
and similar improvements were achieved in the placebo 
to upadacitinib group at week 52, for change from base-
line in total back pain, nocturnal back pain, and func-
tion, respectively (Fig.  3A–C). Similarly, improvements 
in mobility (BASMI), enthesitis (MASES), and quality of 
life (ASQoL and ASAS HI) were observed in both treat-
ment groups (Supplementary Fig. 2). AO results followed 
a similar trend to the MMRM results for these endpoints. 
Improvements were also observed in duration and sever-
ity of morning stiffness, patient global assessment of pain, 
patient global assessment of disease activity, and Func-
tional Assessment of Chronic Illness Therapy—Fatigue 
(FACIT-F) (Supplementary Table 2).

In the subgroups of patients who had discontinued 
prior bDMARD treatment due to lack of efficacy ver-
sus intolerance, as well as the subgroups of patients who 
had prior treatment with TNFis versus IL-17is, simi-
lar response rates were observed for ASAS40 and other 
endpoints at week 52 in both the continuous upadaci-
tinib and placebo to upadacitinib groups (Supplementary 
Tables  3 and 4). These results were consistent with the 
overall study population.

Safety
Safety was assessed through the cut-off date of May 
19, 2022 in 414 patients (534.4 PY) who received ≥ 1 
dose of upadacitinib 15  mg QD. The median exposure 
to upadacitinib was 487  days and 330 (80%) patients 
had ≥ 12 months’ exposure.

Overall, the rate of TEAEs was 164.1 E/100 PY, with the 
most common being COVID-19, nasopharyngitis, and 

upper respiratory tract infection (Table  1). The rates of 
serious AEs and AEs leading to discontinuation of study 
drug were 9.9 E/100 PY and 3.0 E/100 PY, respectively, 
and there was one death due to polytrauma (Table 1). No 
pattern of AEs leading to discontinuation was observed. 
The most common serious AEs were COVID-19 pneu-
monia and COVID-19. None of the serious COVID-19 
events led to discontinuation of study drug.

Serious infection and herpes zoster rates were 4.5 E/100 
PY and 3.6 E/100 PY, respectively, and there were no cases 
of opportunistic infection or active tuberculosis. Four-
teen of the 24 reported serious infections were COVID-19 
events. None of the treatment-emergent serious infections 
led to discontinuation of study drug. The case of dissemi-
nated herpes zoster occurred in a 62-year-old Japanese 
male with risk factors (history of diabetes and chicken 
pox, and not receiving the herpes zoster vaccination) dur-
ing the open-label extension period, which resulted in the 
patient requiring hospitalization; upadacitinib treatment 
was interrupted and restarted upon improvement. There 
was also one non-serious event of post-herpetic neuralgia, 
which led to treatment discontinuation. All other herpes 
zoster events were of mild or moderate severity, non-seri-
ous, and involved one dermatome only.

There was one case of colon cancer with metastases to 
the liver in a 58-year-old patient with a 20-year history 
of smoking one pack of cigarettes per day. The patient 
discontinued upadacitinib treatment. Two cases of non-
melanoma skin cancer, both of basal cell carcinoma, 
occurred on sun-exposed areas of the skin; one was a 
relapse in a patient with prior history of cutaneous basal 
cell carcinoma.

One case of adjudicated MACE occurred, which was 
a serious, non-fatal hemorrhagic stroke in a 47-year-
old male patient with a history of smoking. Upadaci-
tinib treatment was temporarily interrupted. Two VTEs 
were reported: one deep vein thrombosis occurring in a 
59-year-old white male with risk factors including obe-
sity, age > 40  years, and prolonged immobilization due 
to hip pain; and one pulmonary embolism occurring in a 
30-year-old white female with risk factors including oral 
contraceptive use, sedentary lifestyle, and being over-
weight. Study drug was discontinued in both cases.

The rate of hepatic disorders was 8.8 E/100 PY, with the 
majority of events being mild alanine aminotransferase 

(See figure on next page.)
Fig. 2 ASAS40 (a), ASDAS LDA (b), and ASDAS ID (c) responses over time. Patients initially randomized to receive placebo received open‑label 
upadacitinib beginning at week 14. NRI‑MI (NRI incorporating MI to handle missing data due to COVID‑19) and AO analyses were used. AO 
as observed, ASAS40 ≥ 40% improvement in Assessment of SpondyloArthritis international Society response, ASDAS Ankylosing Spondylitis Disease 
Activity Score, CI confidence interval, ID inactive disease, LDA low disease activity, MI multiple imputation, NRI non‑responder imputation, QD 
once daily, W week
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Fig. 2 (See legend on previous page.)
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Fig. 3 Mean change in total back pain (a), nocturnal back pain (b), and BASFI (c) over time. Patients initially randomized to receive placebo received 
open‑label upadacitinib beginning at week 14. MMRM and AO analyses were used. Δ change, AO as observed, BASFI Bath Ankylosing Spondylitis 
Functional Index, CI confidence interval, MMRM mixed‑effects model repeated measures, QD once daily, SD standard deviation, W week
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or aspartate aminotransferase elevations. There were no 
cases of Hy’s law observed [18]. One case of acute kid-
ney injury was reported in a 52-year-old Asian male. 
The event was serious, but study drug dose remained 
unchanged.

There were seven events of uveitis. One patient with 
a history of uveitis had one event of recurrent uveitis 

during double-blind treatment and one event of iridocy-
clitis during open-label treatment; both events were seri-
ous. One patient had a serious AE of uveitis occurring 
during open-label treatment, which led to interruption 
of study drug. One patient had a serious AE of iridocy-
clitis during open-label treatment, but study drug dose 
remained unchanged. All of the other events were con-
sidered mild or moderate. None of these events resulted 
in permanent study drug discontinuation.

One case of inflammatory bowel disease was reported 
in a patient newly diagnosed with Crohn’s disease, and 
without a history of inflammatory bowel disease, on day 
7 of receiving upadacitinib in the double-blind period.

Mean levels of hemoglobin, lymphocytes, and neutro-
phils remained relatively stable over 52 weeks, with grade 
3 changes reported in 1, 3, and 7 patients, respectively 
(Supplementary Table 5).

Discussion
This study reported the efficacy and safety of upadaci-
tinib 15  mg QD in patients with AS who had an IR to 
bDMARDs (including TNFi or IL-17i therapy) through 
52 weeks. The responses that were observed in the initial 
double-blind period of the study [17] further improved 
after week 14 and were sustained through 52 weeks in the 
open-label extension. These 1-year data demonstrated 
consistent improvement and maintenance of response 
with upadacitinib treatment in treatment-refractory 
patients with AS across a wide range of clinically relevant 
domains encompassing disease activity, pain, function, 
enthesitis, and quality of life, whether using NRI-MI/
MMRM analyses or AO. In addition, patients who were 
randomized to placebo and then switched to upadaci-
tinib at week 14 showed a rapid response, followed by a 
similar magnitude of response compared with the con-
tinuous upadacitinib group at week 52.

The results of this study are in line with other stud-
ies where maintenance of efficacy over 1  year or longer 
has been observed in patients with AS treated with 
TNFi or IL-17i therapy, or another JAK inhibitor [10, 
19–21]. Notably, most other studies were conducted in 
mixed bDMARD-naïve and bDMARD-IR populations, 
whereas our study was conducted entirely in bDMARD-
IR patients. Compared with the only other bDMARD-
IR phase III trial in which the entire AS population had 
prior exposure to a bDMARD (a study of ixekizumab in 
patients with an IR to TNFis), response rates for ASAS40 
at week 52 and other endpoints such as ASDAS LDA 
were numerically higher in the upadacitinib trial com-
pared with the ixekizumab trial (ASAS40 at week 52: 66% 
for upadacitinib vs 34% for ixekizumab) [21]. However, 
this was not a head-to-head comparison and should be 
interpreted with caution.

Table 1 Treatment‑emergent AEs

a All patients who received ≥ 1 dose of upadacitinib 15 mg QD.
b One patient died due to polytrauma.
c Excluding tuberculosis and herpes zoster.
d One serious AE of herpes zoster.
e One severe AE of colon neoplasm with liver metastases.
f MACE defined as cardiovascular death (includes acute myocardial infarction, 
sudden cardiac death, heart failure, cardiovascular procedure-related death, 
death due to cardiovascular hemorrhage, fatal stroke, pulmonary embolism, 
and other cardiovascular causes), non-fatal myocardial infarction, and non-fatal 
stroke. One AE of basal ganglia hemorrhage.
g VTE included fatal and non-fatal deep vein thrombosis and pulmonary 
embolism. One serious AE of pulmonary embolism. One non-serious AE of deep 
vein thrombosis; study drug was discontinued.
h One serious AE of acute kidney injury; study drug dose remained unchanged.
i One serious event of recurrent uveitis and one serious event of iridocyclitis in a 
patient with a history of uveitis. One new serious AE of uveitis. One new serious 
AE of iridocyclitis. 
j One grade 2 event of Crohn’s disease.

AE adverse event, E events, MACE major adverse cardiovascular event, NMSC 
non-melanoma skin cancer, PY patient-years, QD once daily, VTE venous 
thromboembolic event

Exposure-adjusted event rates, E (E/100 
PY)

Any upadacitinib 15 mg 
 QDa (n = 414; PY = 534.4)

Any AE 877 (164.1)

Serious AE 53 (9.9)

AE leading to discontinuation of study drug 16 (3.0)

Any COVID‑19‑related AE 81 (15.2)

Any  deathb 1 (0.2)

Infection 301 (56.3)

 Serious infection 24 (4.5)

 Opportunistic  infectionc 0

 Herpes  zosterd 19 (3.6)

 Active tuberculosis 0

Malignancy other than  NMSCe 1 (0.2)

NMSC 2 (0.4)

Adjudicated  MACEf 1 (0.2)

Adjudicated  VTEg 2 (0.4)

Adjudicated gastrointestinal perforation 0

Renal  dysfunctionh 1 (0.2)

Anemia 11 (2.1)

Lymphopenia 3 (0.6)

Neutropenia 19 (3.6)

Hepatic disorder 47 (8.8)

Uveitisi 7 (1.3)

Inflammatory bowel  diseasej 1 (0.2)

Psoriasis 2 (0.4)
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The efficacy outcomes in this 1-year analysis in 
bDMARD-IR patients with AS are also consistent 
with previous reports for the SELECT-AXIS 1 study in 
bDMARD-naïve patients with AS and NSAID-IR [12]. 
Overall, similar proportions of patients treated with 
upadacitinib 15  mg achieved clinical efficacy outcomes 
in this analysis of bDMARD-IR patients with AS com-
pared with the SELECT-AXIS 1 study in bDMARD-naïve 
patients with AS and NSAID-IR at week 52 [12]. It should 
be noted, however, that cross-study comparisons should 
be interpreted with caution.

Efficacy outcomes at week 52 were generally simi-
lar across subgroups of patients who had discontinued 
prior bDMARD treatment due to lack of efficacy versus 
intolerance, and prior TNFi versus IL-17i exposure, and 
were consistent with the overall bDMARD-IR population 
reported in this study. Numerically lower responses were 
observed for some endpoints in the prior IL-17i exposure 
subgroup, but this subgroup had a limited number of 
patients so additional studies would be needed to further 
evaluate this.

Treatment with upadacitinib was generally well tol-
erated throughout the study. No new safety risks were 
identified compared with the known safety profile of upa-
dacitinib [12, 17]. Rates of serious infections, herpes zos-
ter, and neutropenia were reported at ≤ 5.0 E/100 PY, and 
malignancies, MACEs, and VTEs were uncommon in 
this population (0.2, 0.2, and 0.4 E/100 PY, respectively). 
These rates are numerically lower than those seen in 
1-year studies of upadacitinib 15 mg QD in patients with 
rheumatoid arthritis and psoriatic arthritis; however, 
those studies included older patient populations [11, 13]. 
There were no cases of opportunistic infection or active 
tuberculosis. Rates of AEs leading to discontinuation of 
study drug were also low. Given the timing of the study 
during the early stages of the global pandemic, COVID-
19 was the leading reason for study drug discontinuation 
(four cases of COVID-19, 10 cases of COVID-19 pneu-
monia, specifically).

The main limitations of this study are the lack of a 
comparator arm and the open-label nature of the study 
during the extension period. Defining a patient as hav-
ing an IR due to a lack of efficacy or an intolerance to 
a bDMARD was based solely on the discretion of the 
investigators, although this is in line with the approach 
used in other studies [7, 22]. The lack of an established 
definition of IR may explain potential patient selection 
variability, which may have influenced the magnitude of 
treatment responses. The small patient numbers in some 
of the subgroups analyzed—in particular, the prior IL-17i 
exposure subgroup—was also a limitation. Although this 
analysis covered a period of 1 year, further results from 
this ongoing extension study will provide more data and 

determine whether the maintenance of response extends 
through 2 years, as observed in SELECT-AXIS 1 [15].

Conclusions
Upadacitinib 15  mg QD demonstrated sustained 
improvement up to week 52 in bDMARD-IR patients 
with active AS during open-label treatment. Similar effi-
cacy was observed at week 52 in patients on continu-
ous upadacitinib and those who switched from placebo 
to upadacitinib 15  mg QD at week 14. Treatment with 
upadacitinib 15 mg QD was generally safe and well toler-
ated, with no new safety risks identified compared with 
the known safety profile of upadacitinib. The efficacy of 
upadacitinib 15 mg QD was generally similar across sub-
groups of patients who had discontinued prior bDMARD 
treatment due to lack of efficacy versus intolerance, and 
prior TNFi versus IL-17i exposure, and consistent with 
the overall SELECT-AXIS 2 bDMARD-IR AS population. 
These data suggest that upadacitinib is an effective treat-
ment for bDMARD-IR patients with AS up to 1 year of 
treatment.

Abbreviations
Δ  Change
AE  Adverse event
ALT  Alanine aminotransferase
AO  As observed
AS  Ankylosing spondylitis
ASAS  Assessment of SpondyloArthritis international Society
ASAS20   ≥ 20% Improvement in Assessment of SpondyloArthritis interna‑

tional Society response
ASAS40   ≥ 40% Improvement in Assessment of SpondyloArthritis interna‑

tional Society response
ASDAS  Ankylosing Spondylitis Disease Activity Score
ASQoL  Ankylosing Spondylitis Quality of Life
axSpA  Axial spondyloarthritis
BASDAI  Bath Ankylosing Spondylitis Disease Activity Index
BASDAI50   ≥ 50% improvement in Bath Ankylosing Spondylitis Disease 

Activity Index
BASFI  Bath Ankylosing Spondylitis Functional Index
BASMI  Bath Ankylosing Spondylitis Metrology Index
bDMARD  Biologic disease‑modifying antirheumatic drug
CI  Confidence interval
E  Events
FACIT‑F  Functional Assessment of Chronic Illness Therapy—Fatigue
HI  Health Index
ID  Inactive disease
IL‑17i  Interleukin‑17 inhibitor
IR  Inadequate response
JAK  Janus kinase
LDA  Low disease activity
MACE  Major adverse cardiovascular event
MASES  Maastricht Ankylosing Spondylitis Enthesitis Score
MI  Multiple imputation
MMRM  Mixed‑effects model repeated measures
NMSC  Non‑melanoma skin cancer
nr‑axSpA  Non‑radiographic axial spondyloarthritis
NRI  Non‑responder imputation
NSAID  Non‑steroidal anti‑inflammatory drug
PR  Partial remission
PY  Patient‑years
QD  Once daily
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r‑axSpA  Radiographic axial spondyloarthritis
SD  Standard deviation
TNFi  Tumor necrosis factor inhibitor
ULN  Upper limit of normal
VTE  Venous thromboembolic event
W  Week
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