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ABSTRACT

Introduction: This study aimed to describe the
long-term efficacy and safety of upadacitinib
and adalimumab through 228 weeks following
immediate switch to the alternate therapy with
a different mechanism of action (MoA) in
patients with rheumatoid arthritis (RA) not
achieving treatment goals with their initial
randomized therapy in the ongoing phase 3
SELECT-COMPARE study.
Methods: Patients with non-response or
incomplete response to initially prescribed
upadacitinib 15 mg once daily or adalimumab

40 mg every other week were switched to the
alternate therapy by week 26. Efficacy was
evaluated through 228 weeks post-switch using
validated outcome measures, including Clinical
Disease Activity Index (CDAI) low disease
activity (LDA; B 10)/remission (B 2.8); 28-joint
Disease Activity Score based on C-reactive pro-
tein B 3.2/\2.6; C 20%/50%/70% improve-
ment in American College of Rheumatology
(ACR) response criteria; and change from base-
line in ACR core components. Data are reported
as observed. Safety was assessed by treatment-
emergent adverse events (TEAEs) through
week 264.
Results: Of patients initially randomized to
upadacitinib and adalimumab, 38.7% and
48.6%, respectively, switched to the alternate
therapy by week 26. Clinically relevant
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improvements in all efficacy measures were
observed through 228 weeks post-switch and
were generally similar between groups, with
small numeric differences mostly in favor of
switching to upadacitinib. CDAI remission was
achieved by 32.7% and 28.6% of initial non-
responders, and 27.5% and 27.3% of incom-
plete responders, while CDAI LDA was achieved
by 76.9% and 72.9% of non-responders, and
72.5% and 72.7% of incomplete responders
switching to upadacitinib and to adalimumab,
respectively. TEAE rates were similar between
groups, although herpes zoster infection, lym-
phopenia, and creatine phosphokinase eleva-
tion were more frequent when switching to
upadacitinib. No new safety signals were
identified.
Conclusion: Switching to a different MoA may
provide long-term benefit to patients with RA
not achieving treatment goals with their initial
therapy, with acceptable safety profiles.
Trial Registration: NCT02629159.

Keywords: Adalimumab; Efficacy; JAK
inhibitor; Long-term extension; Rheumatoid
arthritis; TNF inhibitor; Treatment switch;
Upadacitinib

Key Summary Points

Why carry out this study?

Current treatment guidelines support a
treat-to-target strategy in patients with
rheumatoid arthritis (RA), with therapy
adjustment if no improvement is seen
within 3 months, or if treatment targets
are not met by 6 months.

The American College of Rheumatology
recommends switching to a drug with a
different mechanism of action (MoA) as
opposed to switching to one with the
same MoA, while the European Alliance of
Associations for Rheumatology
recommends both switching to either a
different drug of the same class or to a
drug with a different MoA as reasonable.

The present study aimed to describe the
long-term efficacy and safety of a
bidirectional, immediate switch between a
Janus kinase inhibitor (upadacitinib) and
a tumor necrosis factor inhibitor
(adalimumab) in patients with RA who
were non-responders or incomplete
responders to their initial randomized
therapy.

What was learned from the study?

Improvements across disease activity
measures and functional outcomes were
observed through 228 weeks in both
switch groups, with numeric differences
mostly in favor of patients who switched
from adalimumab to upadacitinib; no new
safety signals were identified in either
group through 264 weeks.

Switching treatment appears to be
beneficial for patients with RA who do not
initially meet their treatment goals, and
this benefit can be maintained long-term;
further research is required to determine
whether switching to a drug with a
different MoA is superior to switching to a
different drug with a similar MoA.

INTRODUCTION

Rheumatoid arthritis (RA), a chronic, systemic,
inflammatory disease that primarily affects the
joints, can be associated with significant dis-
ability, pain, and reduced quality of life [1]. The
current treatment paradigm for RA includes the
use of conventional synthetic disease-modify-
ing antirheumatic drugs (csDMARDs), biologic
DMARDs (bDMARDs), and targeted synthetic
DMARDs (tsDMARDs) [2]. Methotrexate (MTX)
is the most widely used csDMARD for first-line
treatment of RA.

Clinical remission is widely accepted as the
main therapeutic target in RA, with low disease
activity (LDA) as a viable alternative in patients
who are unable to achieve remission. As a result
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of the complexity of the disease, patients with
RA may require multiple trials of medications
with different mechanisms of action (MoAs) to
achieve their treatment goal [3–6]. However,
despite the number of currently approved
advanced therapies with different MoAs avail-
able for patients with RA, including bDMARDs,
multiple clinical trials and post-marketing
reports [2, 7–10] have shown that a minority of
patients achieve remission or LDA when asses-
sed using the Clinical Disease Activity Index
(CDAI) or the Simplified Disease Activity Index,
metrics favored by the American College of
Rheumatology (ACR) and European Alliance of
Associations for Rheumatology (EULAR) for
assessing disease activity in RA [3, 11, 12].

The EULAR guidance [4] and ACR recom-
mendations [13] for the treatment of RA both
support utilizing a treat-to-target (T2T) strategy,
and that treatment decisions should be regu-
larly re-evaluated on the basis of the efficacy
and tolerability of the initially selected DMARD.
In patients with active disease, monitoring
should be frequent (every 1–3 months), and
therapy should be adjusted if there is no
improvement by 3 months after treatment ini-
tiation, or if the target has not been reached by
6 months [4]. ACR and EULAR both recom-
mend that, if the initial csDMARD (or combi-
nation of csDMARDs) does not achieve the
desired treatment goal, an advanced therapy
should then be added to the csDMARD. The
ACR recommends the initial addition of a
bDMARD, such as a tumor necrosis factor (TNF)
inhibitor, while EULAR suggests the addition of
a bDMARD or tsDMARD, such as a Janus kinase
(JAK) inhibitor, after careful consideration of
the patient’s risk factors/comorbidities. If the
treatment goal is still not achieved, switching to
a different drug of the same class, or to a drug
with a different MoA, can be considered. EULAR
suggests that both these approaches are rea-
sonable, while the ACR guidelines recommend
switching to a drug with a different MoA as
opposed to switching to one with the same MoA
[13].

Data from multiple randomized controlled
trials have shown that JAK inhibitors may be
efficacious in patients with active RA despite use
of a bDMARD, with an acceptable safety profile

[7, 14–16]. However, data on the safety of an
immediate (i.e., without a washout period)
switch from a TNF inhibitor to a JAK inhibitor
are limited, as is evidence on the efficacy and
safety of switching patients to a TNF inhibitor
following insufficient response to a JAK inhi-
bitor [17].

Upadacitinib, an oral, reversible JAK inhi-
bitor, has been studied in RA and across patient
populations with exposure to different prior
therapies [2, 7, 9, 18–21]. SELECT-COMPARE is
an ongoing phase 3 trial investigating upadaci-
tinib 15 mg once daily (QD) versus adali-
mumab, a TNF inhibitor, 40 mg every other
week (EOW), both with concomitant MTX, in
patients with RA and inadequate response to
MTX [20]. Patients who did not achieve a
specified clinical response during the first
26 weeks of the study were switched in a blin-
ded manner from upadacitinib to adalimumab
or vice versa, with numerous patients showing
substantial benefit in clinical and functional
outcomes at 6 and 12 months after switching to
the alternate therapy, while no new safety sig-
nals were identified [17, 22, 23].

The goal of treatment is to achieve and
maintain clinical remission/LDA to prevent
long-term damage associated with active or
inadequately controlled disease. However, long-
term data on the safety and efficacy of the
bidirectional, immediate switch between a JAK
inhibitor and a TNF inhibitor are currently
lacking. The aim of the present study was to
describe the long-term efficacy and safety of
upadacitinib and adalimumab through
week 228 following immediate switch to the
alternate therapy in a refractory population of
patients with RA who were non-responders (not
achieving C 20% improvement from baseline
in tender joint count based on 68 joints [TJC68]
and swollen joint count based on 66 joints
[SJC66] by week 26) or incomplete responders
(not achieving CDAI B 10 by week 26) to their
initial randomized therapy.

METHODS

The study design and eligibility criteria have
been described previously [20, 22]. Briefly,
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SELECT-COMPARE is an ongoing phase 3 ran-
domized study. The first 26 weeks were double-
blind, placebo-controlled, and followed by an
active comparator-only, double-blind period up
to week 48. Patients who completed 48 weeks of
treatment could enter an open-label long-term
extension (LTE) for up to 10 years on upadaci-
tinib 15 mg QD or adalimumab 40 mg EOW.
Eligible patients were C 18 years of age with
active RA (C 6 swollen joints [of 66 examined]
and C 6 tender joints [of 68 examined], high-
sensitivity C-reactive protein [hsCRP] C 5 mg/L,
and evidence of erosive disease and/or seropos-
itivity for rheumatoid factor or anticyclic
citrullinated peptide antibodies), on a
stable dose of MTX (15–25 mg/week for
C 4 weeks prior to the first dose of study drug or
C 10 mg/week if intolerant to C 12.5 mg/week)
for C 3 months. Patients with inadequate
response to a prior bDMARD, or prior exposure
to a JAK inhibitor or adalimumab, were
excluded.

Patients were randomized 2:2:1 to receive
upadacitinib 15 mg QD, placebo, or adali-
mumab 40 mg EOW while remaining on back-
ground MTX, and they could also continue oral
glucocorticoids (GCs). Patients could be blindly
switched within the first 26 weeks from placebo
to upadacitinib, upadacitinib to adalimumab, or
adalimumab to upadacitinib if one of two
switch criteria were met (Fig. 1). Patients who
did not achieve C 20% improvement from
baseline in TJC68 and SJC66 (non-responders)
were switched at weeks 14, 18, or 22. Patients
who did not achieve CDAI B 10 (incomplete
responders) were switched at week 26. Patients
still on placebo at week 26 were switched to
upadacitinib. Switch was immediate (without
washout): upadacitinib was administered
2 weeks after the last dose of adalimumab, and
adalimumab was administered 1 day after the
last dose of upadacitinib. Only one treatment
switch was permitted per patient. From week 48
onwards, modification or initiation of
csDMARDs and oral GCs was allowed at the
investigator’s discretion (csDMARD use was
restricted to up to two of the following: MTX,
sulfasalazine, hydroxychloroquine, chloro-
quine, or leflunomide; the combination of MTX

and leflunomide was not permitted) [24, data
on file].

The study is being conducted according to the
International Council for Harmonization
guidelines, local regulations and guidelines
governing clinical study conduct, and the Dec-
laration of Helsinki. All patients provided writ-
ten informed consent, and the study protocol
and consent forms were approved by an institu-
tional review board or independent ethics com-
mittee at each study site. Approval was received
from the master ethics committee, the Advarra
Institutional Review Board (Pro00034396).

Assessments

Efficacy was evaluated up to week 228 post-
switch using validated outcome measures
including CDAI LDA and remission (defined as
B 10 and B 2.8, respectively); 28-joint Disease
Activity Score based on C-reactive protein
(DAS28[CRP]) B 3.2 and \2.6; C 20%/50%/
70% improvement in ACR response criteria
(ACR20/50/70); and percentage change from
baseline in ACR core components, including
physical function (Health Assessment Ques-
tionnaire-Disability Index [HAQ-DI]), disease
activity (Patient’s Global Assessment of disease
activity [PtGA]; 0–100 mm visual analog scale
[VAS], and Physician’s Global Assessment of
disease activity [PhGA]; 0–100 mm VAS),
patient’s assessment of pain (PtPain; 0–100 mm
VAS), markers of inflammation (hsCRP; mg/L),
and affected joint counts (TJC68 and SJC66).
Response criteria and change from baseline to
week 228 post-switch were evaluated as change
from original baseline value at randomization.

Safety was assessed up to week 264. Treat-
ment-emergent adverse events (TEAEs) were
summarized in patients who had switched to
the alternate therapy by week 26. Safety assess-
ments were performed as have been described
previously, and TEAEs were coded according to
the Medical Dictionary for Regulatory Activi-
ties, version 25.0 [17, 20, 24, 25]. TEAEs are
presented as exposure-adjusted event rates
(EAERs; events per 100 patient-years [E/100
PY]).
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Statistical Analysis

The statistical analysis is descriptive, and data are
reported as observed with no imputation for
missing data. As switch groups were not ran-
domized for this subset of patients, no direct
statistical comparisonwasmadebetweengroups.
The efficacy data are presented descriptively, and
95% confidence intervals (CIs) for safety are
based on the exactmethod for the Poissonmean.

RESULTS

Of the patients initially randomized to
upadacitinib 15 mg QD (n = 651) and adali-
mumab 40 mg EOW (n = 327), a total of 252
(38.7%) and 159 (48.6%) patients, respectively,
were switched to the alternate therapy prior to
week 26 (non-responders) or at week 26 (in-
complete responders). Within each switch
group, similar proportions of patients

Fig. 1 Patient disposition and reasons for study drug
discontinuation by treatment sequence. Patients who
discontinued the study drug are counted under each
reason given for discontinuation, and thus the sum of the
counts given for the reasons may be greater than the overall
number of discontinuations. ADA adalimumab, AE
adverse event, COVID-19 coronavirus disease 2019, DC
discontinued, EOW every other week, f/u follow-up, inf

infection, IR incomplete responders (patients who
switched at week 26), l/c logistical restrictions, LoE lack
of efficacy, LTE long-term extension, MTX methotrexate,
NR non-responders (patients who switched at week 14, 18,
or 22), PBO placebo, QD once daily, UPA upadacitinib.
aNo rescue was allowed after week 26. bAll patients on
PBO not previously rescued (at weeks 14, 18, or 22) were
switched to upadacitinib at week 26
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(approximately half) were switched as a result of
either non-response or incomplete response
[22]. Of the 252 patients who switched to
adalimumab, and the 159 who switched to
upadacitinib, 228 and 141 entered the LTE, and
140 and 101 completed week 228 post-switch,
respectively (Fig. 1). Within the upadacitinib to
adalimumab switch group, 37.3% of non-
responders and 39.8% of incomplete responders
discontinued treatment, while within the adali-
mumab to upadacitinib switch group, 22.7% of
non-responders and 33.3% of incomplete
responders discontinued treatment before
week 228 post-switch. The most common rea-
sons for discontinuation in both switch groups
and in both non-responders and incomplete
responders were adverse events (AEs; 9.1% and
11.0%; and 7.6% and 17.3%, respectively) and
withdrawal of consent (8.2% and 13.6%; and
4.5% and 5.3%, respectively). Loss of efficacywas
the reason for treatmentdiscontinuation in2.7%
and 4.2% of non-responders and incomplete
responders who switched to adalimumab, and in
3.0% and 0% of non-responders and incomplete
responders who switched to upadacitinib
(Fig. 1).Ofpatientswho switched toadalimumab
and those who switched to upadacitinib with
concomitant oral GC use at baseline, 68.6%
(96/140) and 63.5% (61/96), respectively, did not
change their dose through week 264. Of the
remaining patients, 9.3% and 16.7% decreased,
10.0% and 12.5% increased, and 14.3% and
11.5% stopped GCs at least once, respectively.

Baseline demographics and disease charac-
teristics have been reported previously [22].
Briefly, in both switch groups and in non-
responders and incomplete responders,
81.7–85.7% of the patients were female, the
mean age was 53.3–55.0 years, and the mean
disease duration at baseline was 6.4–10.0 years.

Efficacy

Non-responders to Initial Therapy
Among patients who were non-responders to
their initial therapy, 76.9% (40/52) of patients
who switched to upadacitinib achieved CDAI
LDA at week 228 compared with 72.9% (51/70)
of those who switched to adalimumab. Of

patients who switched to upadacitinib, 32.7%
(17/52) achieved CDAI remission at week 228
post-switch compared with 28.6% (20/70) of
those who switched to adalimumab (Fig. 2). In
addition, 58.0% (29/50) of patients who
switched to upadacitinib achieved DAS28(CRP)
\2.6 compared with 50.0% (35/70) of those
who switched to adalimumab, and similar pro-
portions of patients who switched to upadaci-
tinib and to adalimumab achieved
DAS28(CRP) B 3.2 (76.0% [38/50] and 74.3%
[52/70], respectively) at week 228 post-switch
(Fig. 3).

At week 228 post-switch, ACR20 was
achieved by 90.4% of patients who switched to
upadacitinib compared with 80.6% of those
who switched to adalimumab, and ACR50 was
achieved by 64.7% of patients who switched to
upadacitinib compared with 59.2% of those
who switched to adalimumab; ACR70 was
achieved by similar proportions of patients who
switched to upadacitinib and to adalimumab
(44.2% and 42.3%, respectively) (Fig. 4).

Improvements in most ACR core compo-
nents were observed at week 228 post-switch in
both switch groups (adalimumab to upadaci-
tinib and upadacitinib to adalimumab), with
the exception of hsCRP in the upadacitinib to
adalimumab group. The mean percentage
change from baseline through 228 weeks post-
switch in ACR core components for these two
groups, respectively, was as follows: HAQ-DI
(- 42.7% and - 35.8%), PtGA (- 55.0% and
- 48.1%), PhGA (- 82.1% and - 70.7%),
PtPain (- 55.1% and - 48.2%), hsCRP
(- 50.5% and ? 22.6%), TJC68 (- 84.3% and
- 86.8%), and SJC66 (- 93.0% and - 88.5%)
(Supplementary Fig. S1). Of note, the positive
mean value for hsCRP in the upadacitinib to
adalimumab switch group was due to extreme
observations at week 228 post-switch. The
median percentage change from baseline for
hsCRP in this subgroup was - 55.1% (data not
shown).

Incomplete Responders to Initial Therapy
Among patients who were incomplete respon-
ders to their initial therapy, similar proportions
of patients who switched to upadacitinib and to
adalimumab achieved CDAI LDA (72.5%
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[37/51] and 72.7% [48/66], respectively) and
CDAI remission (27.5% [14/51] and 27.3%
[18/66], respectively) at week 228 post-switch
(Fig. 2). Similar proportions of patients who
switched to upadacitinib and to adalimumab
achieved DAS28(CRP) B 3.2 (73.3% [33/45] and
72.1% [44/61], respectively), while 48.9%
(22/45) of patients who switched to upadaci-
tinib achieved DAS28(CRP)\2.6 compared
with 52.5% (32/61) of those who switched to
adalimumab (Fig. 3).

At week 228 post-switch, ACR20 and ACR50
were achieved by similar proportions of patients
who switched to upadacitinib compared with
those who switched to adalimumab (89.6% vs.
92.4%, and 70.8% vs. 73.8%, respectively),
while ACR70 was achieved by 50.0% of patients
who switched to upadacitinib and by 40.3% of
those who switched to adalimumab (Fig. 4).

Improvements in all ACR core components
were observed at week 228 post-switch in both
switch groups (adalimumab to upadacitinib and

Fig. 2 Proportions of patients who were non-responders
or incomplete responders to the initial therapy and
switched to the alternate therapy by week 26, who
achieved a CDAI LDA and b CDAI remission through
228 weeks post-switch (as observed). Groups are by

treatment sequence as observed, without imputation for
missing data. ADA adalimumab, CDAI Clinical Disease
Activity Index, LDA low disease activity, UPA
upadacitinib
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upadacitinib to adalimumab). The mean per-
centage change from baseline through
228 weeks post-switch in ACR core components
for these two groups, respectively, was as fol-
lows: HAQ-DI (- 38.2% and - 42.9%), PtGA
(- 57.7% and - 58.7%), PhGA (- 82.0% and
- 81.1%), PtPain (- 56.0% and - 60.6%),
hsCRP (- 43.2% and - 42.0%), TJC68 (- 89.7%
and - 89.5%), and SJC66 (- 93.1% and
- 93.6%) (Supplementary Fig. S1).

Fig. 3 Proportions of patients who were non-responders
or incomplete responders to the initial therapy and
switched to the alternate therapy by week 26, who
achieved a DAS28(CRP) B 3.2 and
b DAS28(CRP)\ 2.6 through 228 weeks post-switch

(as observed). Groups are by treatment sequence as
observed, without imputation for missing data. ADA
adalimumab, DAS28(CRP) 28-joint Disease Activity Score
based on C-reactive protein, UPA upadacitinib

cFig. 4 Proportions of patients who were non-responders
or incomplete responders to the initial therapy and
switched to the alternate therapy by week 26, who
achieved a ACR20, b ACR50, and c ACR70 through
228 weeks post-switch (as observed). Groups are by
treatment sequence as observed, without imputation for
missing data. ACR20/50/70 C 20%/50%/70% improve-
ment in American College of Rheumatology response
criteria, ADA adalimumab, UPA upadacitinib
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Safety

The overall exposure-adjusted TEAE rate at
week 264 was lower among patients who
switched to upadacitinib compared with those
who switched to adalimumab (165.0 [95% CI:
154.6, 175.9] vs. 205.7 [196.0, 215.7] E/100 PY).
The most frequent AE in both groups was
infection (56.7 [50.7, 63.3] and 62.7 [57.4, 68.3]
E/100 PY in patients who switched to upadaci-
tinib and in those who switched to adali-
mumab, respectively). The rate of herpes zoster
infection was 3.2 (1.9, 5.0) E/100 PY among
patients who switched to upadacitinib and 1.3
(0.7, 2.4) E/100 PY among those who switched
to adalimumab, while the rate of serious infec-
tion was 4.8 (3.1, 6.9) E/100 PY among patients
who switched to upadacitinib and 2.9 (1.9, 4.3)
E/100 PY among those who switched to adali-
mumab. The rates of lymphopenia and creatine
phosphokinase (CPK) elevation were 1.8 (0.8,
3.2) and 2.5 (1.3, 4.1) E/100 PY, respectively,
among patients who switched to upadacitinib,
compared with 0.6 (0.2, 1.4) and 1.9 (1.1, 3.1)
E/100 PY, respectively, among those who
switched to adalimumab. Two cases of active
tuberculosis were reported in the group that
switched to adalimumab (0.2 [0.0, 0.9]
E/100 PY); no cases of tuberculosis were repor-
ted in the group that switched to upadacitinib.
The TEAE rates for most other AEs, including
AEs leading to discontinuation, malignancies,
major adverse cardiovascular events, venous
thromboembolic events, and deaths, were lar-
gely similar between the two switch groups
(Table 1, Supplementary Table S1).

DISCUSSION

The recommendations from EULAR and ACR
(particularly the ACR guidelines) have high-
lighted that switching MoA in the event of
insufficient response to the initial treatment is
more logical than switching to a molecule with
the same MoA, in an effort to reach patients’
treatment goals [3, 4, 13]. Yet, long-term data
on the efficacy and safety of switching therapy
in a treatment-refractory population within a
clinical trial setting is limited. The aim of the

present study was to investigate the long-term
efficacy and safety of upadacitinib and adali-
mumab through 228 weeks following switch to
the alternate therapy in patients with RA who
were non-responders or incomplete responders
to the initial randomized therapy. The results
were similar to those observed at 6 months [22],
with improvements in disease activity measures
and functional outcomes in both switch groups
(adalimumab to upadacitinib and upadacitinib
to adalimumab) through 228 weeks post-switch.
The data reported here strongly suggest that
there is a long-term benefit associated with
switching therapy for patients with RA not
meeting treatment goals with their initially
allocated treatment.

Clinically relevant improvements across dis-
ease activity measures were observed after
switching in both the upadacitinib and adali-
mumab groups, and in both initial non-
responders and incomplete responders within
each switch group. These improvements were
generally similar in both groups, while small
numeric differences observed between switch
groups were mostly in favor of patients
switching from adalimumab to upadacitinib for
the majority of outcome measures across
timepoints, particularly among initial non-
responders. Improvements from baseline were
also observed in functional and patient-re-
ported outcomes in both switch groups, and in
both non-responders and incomplete respon-
ders. As observed for disease activity measures,
these improvements were also largely similar
between groups, although small numeric dif-
ferences were mostly in favor of non-responders
in both switch groups, and in favor of patients
who switched from adalimumab to upadaci-
tinib across timepoints. In addition, numeri-
cally greater proportions of patients who
switched from adalimumab to upadacitinib
completed treatment through week 228 post-
switch (77.3% [51/66] of non-responders and
66.7% [50/75] of incomplete responders) com-
pared with those who switched from upadaci-
tinib to adalimumab (62.7% [69/110] of non-
responders and 60.2% [71/118] of incomplete
responders). Although radiographic progression
(change from baseline[0 in modified Total
Sharp Score) was not analyzed in this
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Table 1 Overview of TEAEs and TEAEs of special interest through week 264 in patients who had switched to alternate
treatment by week 26

Adalimumab 40 mg EOW switched
from upadacitinib 15 mg QD
(N = 252; PY = 826.6)

Upadacitinib 15 mg QD switched
from adalimumab 40 mg EOW
(N = 159; PY = 567.8)

Any TEAEa 1700 (205.7)

[196.0, 215.7]

937 (165.0)

[154.6, 175.9]

Serious TEAE 111 (13.4)

[11.0, 16.2]

89 (15.7)

[12.6, 19.3]

TEAEs leading to study drug DC 37 (4.5)

[3.2, 6.2]

29 (5.1)

[3.4, 7.3]

Any COVID-19-related AE 36 (4.4)

[3.1, 6.0]

34 (6.0)

[4.1, 8.4]

All deathsb 8 (1.0)

[0.4, 1.9]

7 (1.2)

[0.5, 2.5]

TEAEs of special interest

Any infection 518 (62.7)

[57.4, 68.3]

322 (56.7)

[50.7, 63.3]

Serious infectionc 24 (2.9)

[1.9, 4.3]

27 (4.8)

[3.1, 6.9]

Opportunistic infection (excluding

tuberculosis and herpes zoster)

1 (0.1)

[0.0, 0.7]

1 (0.2)

[0.0, 1.0]

Herpes zosterd 11 (1.3)

[0.7, 2.4]

18 (3.2)

[1.9, 5.0]

Active tuberculosisd 2 (0.2)

[0.0, 0.9]

0

Malignancies excluding NMSC 7 (0.8)

[0.3, 1.7]

5 (0.9)

[0.3, 2.1]

NMSC 1 (0.1)

[0.0, 0.7]

2 (0.4)

[0.0, 1.3]

Adjudicated MACEe 2 (0.2)

[0.0, 0.9]

2 (0.4)

[0.0, 1.3]

Adjudicated VTEf 3 (0.4)

[0.1, 1.1]

5 (0.9)

[0.3, 2.1]
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manuscript, 5-year data from SELECT-COM-
PARE show that, in patients who switched from
adalimumab to upadacitinib and vice versa after
achieving no response or an incomplete
response to the initial therapy, the proportion

of patients with radiographic progression
remained low at week 192 [data on file].

No new safety signals were identified
through 5 years of treatment. Infection was the
most frequent AE in both groups, with herpes

Table 1 continued

Adalimumab 40 mg EOW switched
from upadacitinib 15 mg QD
(N = 252; PY = 826.6)

Upadacitinib 15 mg QD switched
from adalimumab 40 mg EOW
(N = 159; PY = 567.8)

Hepatic disorder 55 (6.7)

[5.0, 8.7]

35 (6.2)

[4.3, 8.6]

Gastrointestinal perforation 0 1 (0.2)

[0.0, 1.0]

Anemiag 27 (3.3)

[2.2, 4.8]

17 (3.0)

[1.7, 4.8]

Neutropeniag 27 (3.3)

[2.2, 4.8]

13 (2.3)

[1.2, 3.9]

Lymphopeniag 5 (0.6)

[0.2, 1.4]

10 (1.8)

[0.8, 3.2]

CPK elevation 16 (1.9)

[1.1, 3.1]

14 (2.5)

[1.3, 4.1]

Renal dysfunction 4 (0.5)

[0.1, 1.2]

2 (0.4)

[0.0, 1.3]

Data are presented as exposure-adjusted event rates, E (E/100 PY) [95% CI]. The 95% CI is calculated on the basis of the
exact method for the Poisson mean
AE adverse event, CI confidence interval, COVID-19 coronavirus disease 2019, CPK creatine phosphokinase, DC dis-
continuation, E events, EOW every other week, MACE major adverse cardiovascular event, NMSC non-melanoma skin
cancer, PY patient-years, QD once daily, TEAE treatment-emergent AE, VTE venous thromboembolic event
aAny AE with an onset date on or after the first dose of study drug and up to 30 days after the last dose of placebo or
upadacitinib and 70 days for adalimumab if subjects discontinued the study prematurely
bIncludes treatment-emergent (occurring B 30 days after the last dose of upadacitinib or B 70 days after the last dose of
adalimumab; n = 5 in each switch group) and non-treatment-emergent (occurring[ 30 days after the last dose of
upadacitinib or[ 70 days after the last dose of adalimumab) deaths
cIncluding COVID-19-related infections
dBoth cases of active tuberculosis in the group who switched to adalimumab, and the majority of cases of herpes zoster in
both switch groups, were recorded during the long-term extension (Supplementary Table S1)
eDefined 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 cardiovas-
cular causes), non-fatal myocardial infarction, and non-fatal stroke
fIncludes deep vein thrombosis and pulmonary embolism
gBased on the investigator’s assessment
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zoster infection observed more frequently
among patients who switched to upadacitinib.
The rate of serious infection was also numeri-
cally higher in the group that switched from
adalimumab to upadacitinib, and was also
slightly higher than has been previously repor-
ted for upadacitinib in RA (3.4 and 2.8 E/100 PY
including and excluding COVID-19, respec-
tively) [26]; however, definitive conclusions
cannot be drawn because of the relatively small
number of patients. In the long-term safety
analysis of upadacitinib across indications,
there were 3209 patients exposed to upadaci-
tinib and 579 patients exposed to adalimumab
in the RA cohort [26]. These numbers are con-
siderably larger than the 159 patients switching
from adalimumab to upadacitinib and 252
patients switching from upadacitinib to adali-
mumab in the current analysis. In addition, the
rate of serious infections reported in the group
who switched from upadacitinib to adali-
mumab reported here (2.9 E/100 PY) was
numerically lower than previously reported for
adalimumab in RA (3.5 E/100 PY including
COVID-19) [26]. The rates of serious infection
reported in the long-term analysis of upadaci-
tinib across indications were similar between
upadacitinib and adalimumab (3.4 vs. 3.5
E/100 PY), and these rates were relatively
stable over time [26]. These similar rates
between upadacitinib and adalimumab suggest
that the absence of washout did not appreciably
impact the rates of serious infection following
treatment switch. Lymphopenia and CPK ele-
vation (transient elevation that did not lead to
treatment discontinuation in the majority of
patients) were also observed more frequently
among patients who switched to upadacitinib.
Overall, the safety profile in this population was
consistent with the known safety profiles of
upadacitinib and adalimumab across indica-
tions [26, 27].

In addition to the benefits of switching
treatment for patients who do not achieve their
treatment goals, a previously reported network
meta-analysis, including nine randomized con-
trolled trials and 16 observational studies, sug-
gested that switching from a first-line TNF
inhibitor to a drug with a different MoA (e.g.,
bDMARD or tsDMARD) after treatment failure is

more effective [28]. However, the results of a
meta-analysis can only be considered as
hypothesis-generating and must be confirmed
in a well-conducted trial. The results of the
present trial support the hypothesis that
switching MoA from a primary TNF inhibitor to
a tsDMARD, and also from a tsDMARD to a TNF
inhibitor, is effective following failure of the
initial therapy. In addition, patients switching
from adalimumab to upadacitinib had lower
discontinuation rates than those switching
from upadacitinib to adalimumab in the pre-
sent study. However, as the study design did not
include in-class switch arms, conclusions can-
not be drawn on whether an MoA switch is
superior to an in-class switch in terms of efficacy
and withdrawal rates.

Use of a JAK inhibitor following incomplete
response or failure to adalimumab was previ-
ously reported to be beneficial in a proportion
of patients [7, 29]. To the best of our knowledge,
however, SELECT-COMPARE is the first study to
report clinical outcomes in patients switching
to a TNF inhibitor after insufficient response to
a JAK inhibitor, as well as a bidirectional
immediate switch between a JAK inhibitor and a
TNF inhibitor, with outcomes reported up to
5 years.

Limitations of this study include the fact
that the results are observational, and the
analysis was not powered for statistical com-
parisons between switch groups, or between
non-responders and incomplete responders.
Furthermore, the generalizability of results from
a clinical trial population to patients in clinical
practice should be approached with caution, as
adjusting therapy in accordance with the
physician’s clinical judgment may be more
typical of a T2T strategy in a real-world setting,
while rescue in the context of a clinical trial is
performed according to prespecified criteria and
at specific timepoints. In addition, analysis of
treatment response did not take into consider-
ation how modifications to background RA
medications may have contributed to the ability
of these patients to achieve treatment goals.
Specifically, no analysis was conducted to assess
whether a higher proportion of patients who
switched to adalimumab also discontinued
MTX, which could have affected efficacy in the
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upadacitinib to adalimumab switch arm. Fur-
ther well-designed, prospective, properly pow-
ered studies (such as the ongoing phase 3b/4
SELECT-SWITCH study [NCT05814627]) are
needed to confirm these results, and to establish
whether switching to a different MoA is supe-
rior to selecting a different drug with a similar
MoA in patients with prior failure or insufficient
response to their initial RA treatment.

CONCLUSION

Disease activity measures and functional out-
comes were improved in patients initially ran-
domized to upadacitinib or adalimumab
following rescue by switching to the alternate
therapy in patients with an inadequate response
to the initial MoA. These improvements were
observed through 228 weeks post-switch, and
were mostly in favor of patients who were
switched from adalimumab to upadacitinib
compared with those observed in the upadaci-
tinib to adalimumab group for efficacy and
patient-reported outcome endpoints. No new
safety signals were identified in either switch
group. These results suggest that a refractory
population of patients with RA who do not
initially meet their treatment goals may benefit
from switching treatment using the T2T
approach, and this benefit may be maintained
long-term for the majority of patients.
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