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Abstract

Background: Patient-reported outcomes (PROs) are important when evaluating treatment benefits in rheumatoid
arthritis (RA). We compared upadacitinib, an oral, selective JAK-1 inhibitor, with placebo to assess clinically
meaningful improvements in PROs in patients with RA who have had inadequate responses to biologic disease-
modifying antirheumatic drugs (bDMARD-IR).

Methods: PRO responses between upadacitinib 15 mg or 30 mg and placebo were evaluated at week 12 from the
SELECT-BEYOND trial. Improvement was determined by measuring Patient Global Assessment of Disease Activity
(PtGA), pain, Health Assessment Questionnaire Disability Index (HAQ-DI), Short Form-36 Health Survey (SF-36),
duration and severity of morning (AM) stiffness, and Insomnia Severity Index (ISI). Least squares mean changes and
percentage of patients reporting improvements = minimum clinically important differences (MCID) and scores
greater than or equal to normative values were determined. The number needed to treat (NNT) to achieve clinically
meaningful improvements was calculated.

Results: In 498 patients, both upadacitinib doses resulted in statistically significant changes from baseline versus
placebo in PtGA, pain, HAQ-DI, SF-36 Physical Component Summary (PCS), 7 of 8 SF-36 domains (15 mg), 6 of 8 SF-
36 domains (30 mg), and AM stiffness duration and severity. Compared with placebo, more upadacitinib-treated
patients reported improvements 2 MCID in PtGA, pain, HAQ-DI, SF-36 PCS, 7 of 8 SF-36 domains (15 mg), 5 of 8 SF-
36 domains (30 mg), AM stiffness duration and severity, and ISI (30 mg) and scores 2 normative values in HAQ-DI
and SF-36 domains. Across most PROs, NNTs to achieve MCID with upadacitinib ranged from 4 to 7 patients.

Conclusions: In bDMARD-IR RA patients, upadacitinib (15 mg or 30 mg) improved multiple aspects of quality of life,
and more patients reached clinically meaningful improvements approaching normative values compared with
placebo.

Trial registration: The trial is registered with ClinicalTrials.gov (NCT02706847), registered 6 March 2016.
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Background

Rheumatoid arthritis (RA) is a chronic, inflammatory,
and destructive disease of the synovial joints that is asso-
ciated with substantial clinical burden, reduced health-
related quality of life (HRQOL), and shortened life ex-
pectancy [1, 2]. Most patients with RA experience im-
paired physical functioning, chronic pain, fatigue, and
morning (AM) stiffness, which affect their HRQOL [2-
8]. In addition, patients with RA have reported that sleep
disturbances are a key determinant of their well-being
[3, 9-11]. These reports are supported by cross-sectional
studies, which have demonstrated that sleep disturbance
correlates with greater pain, disease activity, and fatigue
in RA [12-15]. Thus, understanding the patient’s per-
spective of how a therapy impacts multiple aspects of
HRQOL is crucial when evaluating the efficacy of treat-
ments for RA [16-18].

Despite several treatment options, a significant propor-
tion of patients with RA become refractory, or do not
adequately respond, to available therapies [19-21]. Sev-
eral classes of drugs are available to treat inflammation
and thereby provide relief from symptoms associated
with RA. Current treatment options include conven-
tional synthetic disease-modifying antirheumatic drugs
(csDMARDs) such as methotrexate (MTX), biologic
DMARDs (bDMARD:s), and targeted synthetic DMARDs
(tsDMARDs) [2, 22]. Janus kinase (JAK) inhibitors are a
new class of tsDMARDs approved for use in RA [2, 22].
Upadacitinib, a potent JAK inhibitor with preferential
activity against JAK1, has been evaluated across RA pop-
ulations (MTX-naive, MTX-inadequate responders
[MTX-IR], csDMARD-inadequate responders
[csDMARD-IR], and bDMARD-inadequate responders
[bDMARD-IR]) both as monotherapy and in combin-
ation with csDMARDs [23-26].

SELECT-BEYOND is a phase 3, randomized con-
trolled trial (RCT) of upadacitinib 15 mg or 30 mg once
daily in patients with RA who are bDMARD-IR and re-
ceiving background ¢csDMARDs. The RCT demonstrated
that significantly more upadacitinib-treated patients had
American College of Rheumatology 20% improvement
(ACR20) responses and lower disease activity than pla-
cebo [25]. The objectives of the following analyses are to
compare response rates and numbers needed to treat
(NNTs) with upadacitinib versus placebo for PROs and
assess the achievement of clinically meaningful improve-
ments and normative values in patients with treatment-
refractory RA.

Methods

Study design and participants

The full study design of SELECT-BEYOND, a phase 3
RCT (NCT02706847), has been published previously
[24, 25]. Patients aged 18 years and older with moderate
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to severe RA for >3 months were randomized 1:1:1 to
receive oral upadacitinib 15 or 30 mg once daily, or pla-
cebo, for 12 weeks. Patients were excluded if they had
prior exposure to a JAK inhibitor. The study was ap-
proved by independent ethics committees or institu-
tional review boards at each study site and conducted in
accordance with ethical principles outlined in the
current Declaration of Helsinki and consistent with
International Conference on Harmonisation Good Clin-
ical Practice and Good Epidemiology Practices, along
with all applicable local regulatory requirements. All pa-
tient data were deidentified and complied with patient
confidentiality requirements.

Patient-reported outcome assessment

Several clinically relevant PROs and assessments were
used to evaluate the potential impact of upadacitinib on
patient HRQOL and disease burden. These include Pa-
tient Global Assessment of Disease Activity (PtGA); pain
on a visual analog scale (VAS); Health Assessment
Questionnaire Disability Index (HAQ-DI) [27]; HRQOL
using the Short Form 36 Health Survey (SF-36), which
includes 8 domains scored 0-100 (physical functioning,
role-physical, bodily pain, general health, vitality, social
functioning, role-emotional, and mental health) and 2
aggregate Physical (PCS) and Mental Component Sum-
mary (MCS) scores (range of 0—100) [28, 29] with higher
scores indicating better HRQOL; AM stiffness severity
measured by a numeric rating scale ranging from 0 to 10
with higher scores indicating greater severity, duration
of AM stiffness measured in minutes [8, 30, 31]; the In-
somnia Severity Index (ISI) to identify and grade insom-
nia severity (scores range from O to 28 where higher
scores indicate increased insomnia) [32-34]; and the
Euro Qol 5-Dimension 5-Level Questionnaire (EQ-5D-
5L), which includes a general health status index mea-
sured by a 0-100 VAS and consists of 5 health states
[35].

Clinically meaningful responses for each PRO were de-
fined as changes from baseline greater than or equal to
minimal clinically important difference (MCID) or
greater than or equal to normative values. MCIDs were
defined as > 10-point decreases for PtGA [30], >10-
point decreases for pain VAS [30], > 0.22-point decreases
for HAQ-DI [30], >2.5-point increases in SF-36 PCS
and MCS [36], =5-point increases in SF-36 domains
[36], =8.4-point decreases for ISI (moderate improve-
ment) [32], and >0.05-cm increases for EQ-5D-5L [35].
Owing to the lack of a predefined MCID for AM stiff-
ness in the literature, the minimum important difference
(MID) was defined as a reduction of > 1 point for sever-
ity and one half standard deviation of the mean baseline
values for duration of AM stiffness [8, 30, 31]. Norma-
tive values for PROs were obtained from the literature
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and defined as the following: <20 for PtGA [37], 0.25
for HAQ-DI [38], 50 for SF-36 PCS and MCS [39], 0-7
for ISI [33], and 0.915 for EQ-5D-5L [40]. Normative
values are not available for pain VAS or AM stiffness [8,
30, 31, 41]. The eight SF-36 domains were compared
with age- and gender-matched (A/G) normative US
population values as a benchmark [42].

Statistical analyses

All patients included in the intention-to-treat population
of the BEYOND RCT were eligible for this post hoc ana-
lysis. Mean changes were calculated as changes in least
squares mean (LSM) from baseline to week 12 for upa-
dacitinib versus placebo based on a mixed effect for re-
peated measures model. Responses for each PRO were
estimated at weeks 1, 4, and 12. Non-responder imput-
ation (NRI) was used to impute missing responses.
Between-group differences in responses were assessed
using chi-square tests. Time to response was assessed by
the Kaplan-Meier analysis and was compared using log-
rank test. “Spydergrams” were used to compare SF-36
domain responses [42]. In this study, NNTs were mea-
sured as the number of patients needed to achieve one
additional responder, defined as the reciprocal of the re-
sponse rate difference between treatment and placebo
groups, and were calculated for each PRO at week 12.

Results

Patient disposition and demographic information have
been published [24]. Disease characteristics and baseline
PRO values across treatment groups were well-balanced
(Tables 1 and 2). Decrements in PROs from normative
values at baseline indicate that patients in this RCT re-
ported substantial impairments in HRQOL. SF-36 mean
baseline domain scores were approximately 25-50
points lower than in the A/G normative US population
(Fig. 1).

Table 1 Patient demographics and baseline characteristics
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Compared with placebo, statistically significant im-
provements at week 12 were evident with both upadaci-
tinib 15mg and 30 mg for PtGA, pain VAS, HAQ-DI,
PCS, and AM stiffness (all P<0.001, Table 2). Duration
of AM stiffness was reduced from baseline by 43% and
58% in the upadacitinib 15mg and 30 mg groups, re-
spectively, versus 11% in the placebo group, and 72%
and 80% of patients receiving upadacitinib 15 mg and 30
mg, respectively, versus 52% of patients receiving pla-
cebo reported a reduction in severity greater than or
equal to MID. MCS baseline values were close to nor-
mative values, and although changes from baseline were
numerically greater with upadacitinib 15 mg and 30 mg
(4.54 and 3.37, respectively) compared with placebo
(3.01), they were not statistically significant (P =0.52).
Changes from baseline in SF-36 domain scores with upa-
dacitinib 15 mg exceeded placebo across all eight do-
mains and were statistically significant except in the SF-
36 mental health domain. For upadacitinib 30 mg,
changes from baseline were statistically significant across
all domains except mental health and role-emotional.
All mean improvements for upadacitinib were clinically
meaningful (Fig. 2). NNTs for upadacitinib 15 mg versus
placebo ranged from 3 to 4 for PtGA, pain VAS, and
HAQ-DIL 4 to 5 for PCS and AM stiffness severity; and
5 to 7 for seven of eight SF-36 domains. Similar results
were reported with upadacitinib 30 mg.

In both upadacitinib groups, median time to response
was 2 weeks for pain VAS and HAQ-DI compared with
4 weeks for these scores in the placebo group. Time to
response for severity of AM stiffness was 1 week for both
upadacitinib cohorts versus 2 weeks for the placebo co-
hort. At week 12, a significantly greater percentage of
patients in the upadacitinib 15 mg group versus the pla-
cebo group reported scores greater than or equal to nor-
mative values in PtGA (28% vs 15%); HAQ-DI (16% vs
7%); the role-physical (15% vs 7%), bodily pain (24% vs

Characteristic Placebo (n=169) Upadacitinib 15mg (n = 164) Upadacitinib 30 mg (n = 165)
Age (y), mean +SD 576114 563+£113 573+£116
Female, n (%) 143 (84.6) 137 (83.5) 138 (83.6)
Race, n (%)
White 143 (84.6) 142 (86.6) 148 (89.7)
Black 21 (124) 17 (104) 10 (6.1)
Asian 5(3.0) 2(1.2) 2(1.2)
Other 0 (0) 3(1.8) 530
BMI (kg/m?), mean + SD 297 +74 312+73 297 +62
Duration of RA (y), mean £ SD 145+92 124+94 127 +9.7
Failed = 1 anti-TNF, n (%) 152 (89.9) 146 (89.0) 151 (92.1)
Failed =1 bDMARD due to lack of efficacy, n (%) 159 (94.1) 146 (89.0) 139 (84.8)

bDMARD biologic disease-modifying antirheumatic drug, RA rheumatoid arthritis, SD standard deviation, TNF tumor necrosis factor, y years
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Table 2 Baseline values and LSM changes from baseline at week 12
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PRO Baseline value, mean £ SD LSM change from baseline (95% Cl)
Placebo Upadacitinib Upadacitinib Placebo Upadacitinib 15 mg Upadacitinib 30 mg
15mg 30mg
PtGA 6631227 672+196 647 £21.1 —10.03 (- 14.22, —26.04* (—30.16, —29.27* (— 3343,
(n =166) (n=163) (n=163) —5.84) (n=145) —2193) (h=156) —25.12) (n=147)
Pain VAS 689+210 682+198 653+207 —10.38 (- 14.60, —25.91* (—30.05, —30.92*% (- 35.12,
(n =166) (n=163) (n=161) —6.16) (n=145) —21.76) (n=156) —26.72) (n=146)
HAQ-DI 16+06 17+06 16+06 —0.16 (- 0.25, —0.08) —041* (=050, -033) —044* (-052,-0.35)
(n =166) (n=163) (n=161) (n=145) (n=156) (n=146)
SF-36 PCS 31672 306+78 315+73 239 (1.14, 3.64) 5.83% (4.60, 7.05) 7.02* (5.78, 8.25)
(n =166) (n=163) (n=162) (n=145) (n=156) (n=147)
SF-36 MCS 4594126 4404117 459+123 3.01 (1.65,4.37) 454 (3.22,5.87) 337 (203,4.72)
(n =166) (n=163) (n=162) (n =145) (n =156) (n =147)
SF-36 PF 320+89 306+93 312+81 1.54 (0.25, 2.84) 4.56* (3.29, 5.83) 6.15% (4.87,743)
(n =166) (n=163) (n=162) (n=145) (n=156) (n=147)
SF-36 RP 342+80 33.0+88 349+76 2.15 (095, 3.35) 5.10% (3.93, 6.27) 5.17% (3.99, 6.36)
(n =166) (n=163) (n=162) (n=145) (n=156) (n=147)
SF-36 BP 332 (64) 33.1 (64) 345 (6.9) 471 (3.38, 6.04) 8.12* (6.82, 9.42) 9.09* (7.78, 1041)
(n =166) (n=163) (n=162) (n=145) (n=156) (n=147)
SF-36 GH 389+97 371+82 381+9.1 217 (1.01,3.34) 431** (3.17, 545) 4.25%* (310, 541)
(n =166) (n=163) (n=162) (n=145) (n=156) (n=147)
SF-36 VT 406+93 37.7+100 392+94 3.10 (1.69, 4.51) 6.28% (4.90, 7.65) 6.86* (547, 8.26)
(n =166) (n=163) (n=162) (n=145) (n=156) (n=147)
SF-36 SF 395+109 373+104 3914108 345 (2.10,4.81) 5.87*** (455, 7.19) 5.35%** (4,01, 6.69)
(n =166) (n=163) (n=162) (n=145) (n=156) (n=147)
SF-36 RE 41.0+126 392+127 415+128 266 (1.24, 407) 4.72%%* (3.34, 6.10) 3.78 (238, 5.17)
(n =166) (n=163) (n=162) (n=145) (n=156) (h=147)
SF-36 MH 436+125 429+113 442+114 296 (163, 4.29) 3.83(2.53,5.12) 3.53 (221, 4.84)
(n =166) (n=163) (n=162) (n=145) (n=156) (n=147)
AM stiffness duration, 1384+ 1786 1404 +189.7 184.5+284.9 — 1507 (—43.30,13.16) —8147* (—109.52, —79.13% (- 107.26,
minutes (n =169) (n=164) (n =165) (n=147) —5342) (n=157) —51.00) (nh=148)
AM stiffness severity 68+23 68+2.1 65+22 —157(=198,-1.17) —286% (—326,—246) —322*(-362,—282)
(n=169) (n=164) (n =165) (n=146) (n=157) (n=147)
ISI 123+69 123+69 123+66 —1.69 (- 255, —0.83) —253(=336,—-170)  —332**(=4.15,—249)
(n=153) (h=152) (n=151) (n=130) (n=142) (n=138)
EQ-5D-5L 49.7 +249 50.7+230 518+218 745 (3.86, 11.04) 15.03** (11.55, 18.51) 15.12%* (11.55, 18.69)
(n =166) (n=163) (n =160) (n=145) (n=156) (n=145)

AM morning, BP bodily pain, CI confidence interval, EQ-5D-5L Euro Qol 5-Dimension 5-Level Questionnaire, GH general health, HAQ-DI Health Assessment

Questionnaire Disability Index, LSM least squares mean, MCS Mental Component Summary, MH mental health, PCS Physical Component Summary, PF physical
functioning, PRO patient-reported outcome, PtGA Patient Global Assessment of Disease Activity, RE role-emotional, RP role-physical, SD standard deviation, SF
social functioning, SF-36 Short Form-36 Health Survey, VAS visual analog scale, VT vitality

*P <0.001 for upadacitinib vs placebo
**P < 0.01 for upadacitinib vs placebo
***P < 0.05 for upadacitinib vs placebo

11%), and vitality (31% vs 20%) domains; and EQ-5D-5L
(14% vs 5%) (all P<0.05). Likewise, upadacitinib 30 mg
had significantly more patients report scores greater
than or equal to normative values compared with pla-
cebo in PtGA (36% vs 15%), PCS (15% vs 5%), role-
physical (15% vs 7%) and bodily pain (24% vs 11%) do-
mains, and ISI (44% vs 33%) (all P < 0.05, Fig. 3).

Discussion
Although there are a number of first-line therapies that
improve RA outcomes, these same therapies may not be

efficacious as second- or third-line therapy [19]. Add-
itionally, not only is it essential to demonstrate that new
treatments reduce the signs and symptoms of active RA
in patients with refractory disease, but it is also neces-
sary to show that these new treatments improve
HRQOL outcomes from the patient’s perspective. We
analyzed data collected on several measures during
SELECT-BEYOND to gain insight into the benefits of
upadacitinib on HRQOL in patients with treatment-
refractory RA. Upadacitinib treatment resulted in rapid
and clinically meaningful improvements in outcomes of
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importance to patients with refractory disease: disease
activity, pain, physical function, and AM stiffness, even
in a difficult to treat population. Upadacitinib 15 mg and
30 mg had an equally effective impact on most of the
PROs in this bDMARD-IR RA population. Upadacitinib-
treated patients reported a substantial reduction in dur-
ation of AM stiffness and a significant decrease in sever-
ity as early as week 1. Reduced sleep quality is common
among patients with RA and is associated with disease
activity, pain, and functional disability [43, 44]. Consist-
ent with this finding, upadacitinib-treated patients with
improvements in PtGA, pain VAS, and HAQ-DI scores
also reported significant improvement in ISI scores.
These clinically relevant improvements in PROs are con-
sistent with the positive efficacy findings reported in this
c¢sDMARD-IR population [25, 45] and suggest that upa-
dacitinib may be an important treatment option in pa-
tients with active and refractory RA.

Although a number of studies have shown that pa-
tients with RA who fail to respond to one anti-TNF
agent may benefit from treatment with a second or third

anti-TNF agent [46-51], the response is likely to decline
as the number of anti-TNF agents increases [52]. Less
information is available for the more recently approved
JAK inhibitors and interleukin-6 receptor antagonist. In
ORAL-STEP [53], a phase 3 RCT of tofacitinib in
bDMARD-IR patients, the percentage of tofacitinib-
treated (5 mg) patients reporting improvements > MCID
was less than in upadacitinib-treated (15 mg) patients in
PtGA (65% vs 73%) and pain (69% vs 74%), similar in
HAQ-DI (61% vs 63%) and SF-36 MCS (54% each), and
greater in SF-36 PCS (68% vs 60%). Different results
were observed in RA-BEACON [54], a phase 3 RCT of
baricitinib in bDMARD-IR patients, where fewer
baricitinib-treated (2 mg) patients reported improve-
ments > MCID than those treated with upadacitinib (15
mg) in SF-36 PCS (49% vs 60%) and MCS (33% vs 54%).
In TARGET [55], a phase 3 RCT of sarilumab in
bDMARD-IR patients, fewer sarilumab-treated (200 mg)
patients reported improvements > MCID than those
treated with upadacitinib in PtGA (25% vs 73%), pain
(26% vs 74%), HAQ-DI (21% vs 63%), SF-36 PCS (21%
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Fig. 2 (See legend on next page.)




Strand et al. Arthritis Research & Therapy (2019) 21:263 Page 7 of 10

(See figure on previous page.)

Fig. 2 Patients reporting improvements = MCID at week 12 across PROs. a Results from multiple patient health-related quality of life assessments.
b Results from the SF-36 subdomains. SF-36 domains were rescored from 0 to 100, where 0 is the worst and 100 is the best. No further
transformations were applied. *P < 0.05 for UPA vs PBO. AM, morning; BP, bodily pain; EQ-5D-5L, Euro Qol 5-Dimension 5-Level Questionnaire; GH,
general health; HAQ-DI, Health Assessment Questionnaire Disability Index; ISI, Insomnia Severity Index; MCID, minimum clinically important
difference; MCS, Mental Component Summary; MH, mental health; NNT, number needed to treat; PBO, placebo; PCS, Physical Component
Summary; PF, physical functioning; PRO, patient-reported outcome; PtGA, Patient Global Assessment of Disease Activity; RE, role-emotional; RP,
role-physical; SF, social functioning; SF-36, Short Form-36 Health Survey; UPA, upadacitinib; VAS, visual analog scale; VT, vitality
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Fig. 3 Patients reporting scores = normative values. a Select PROs at baseline and week 12. b Short Form 36 (SF-36) domains. SF-36 domains
were rescored from 0 to 100, where 0 is the worst and 100 is the best. No further transformations were applied. *P < 0.05 for UPA vs PBO. BL,
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vs 60%), and SF-36 MCS (17% vs 54%). Treatment with
upadacitinib, baricitinib [54], or sarilumab [55] signifi-
cantly improved AM stiffness compared with placebo;
however, it is difficult to compare results across studies
because AM stiffness was assessed differently in these
studies. BEYOND reported mean change in duration,
RA-Beacon reported median change in duration, and
TARGET reported change on a VAS scale. Overall, upa-
dacitinib showed improvements in PROs that were bet-
ter or comparable to those seen with the IL-6 receptor
antagonist or other JAK inhibitors [53-55].

There are several strengths in these analyses. Data were
collected during a phase 3 RCT, which ensures patients
are closely followed for an extended period and PROs are
consistently measured. The randomized and blinded study
design mitigates biases that may arise due to differences
between treatment groups without knowledge of treat-
ment allocation. The blinded study design also allows for
unbiased reporting from a patient’s perspective. The vali-
dated PROs used in these analyses evaluate different as-
pects of the patient’s experience which may shed light on
how patients perceive the effects of upadacitinib on a wide
range of typical RA-related impediments. Use of MCID
and normative values to measure responses makes these
data clinically meaningful and interpretable for patients.

There are also limitations in these results. PROs were col-
lected at fixed visits, and therefore, response could not be
assessed at time intervals between visits. Because the dur-
ation of treatment was relatively short (12 weeks), add-
itional studies are needed to determine if the improvements
observed with upadacitinib treatment are maintained long-
term. Furthermore, results may not be generalizable to all
patients with RA, as clinical trial participants are selected
based on specific inclusion/exclusion criteria and may differ
from the broader RA patient population in clinical practice.
The patients were bDMARD treatment failures, and results
could be different in other scenarios. Lastly, the method
used to impute missing data (NRI) assumes that missing
PRO scores are associated with non-response, which may
underestimate the true rate of response.

Conclusion

In conclusion, over 12 weeks, results from the SELECT-
BEYOND trial demonstrated that in difficult-to-treat
bDMARD-IR patients with active RA, treatment with
upadacitinib compared with placebo resulted in signifi-
cantly more patients with clinically meaningful improve-
ments in PROs and responses that approached
normative values. Furthermore, the NNTs to achieve
clinically meaningful responses were < 10, which are gen-
erally considered favorable [56]. Upadacitinib may be a
treatment option for bDMARD-IR patients with RA pro-
viding clinically significant relief from symptoms that
impair HRQOL.
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