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Upadacitinib monotherapy improves patient-
reported outcomes in rheumatoid arthritis: results
from SELECT-EARLY and SELECT-MONOTHERAPY

Vibeke Strand1, Namita Tundia2, Alvin Wells3, Maya H. Buch4,5,
Sebastiao C. Radominski6, Heidi S. Camp7, Alan Friedman7,
Jessica L. Suboticki8, Kendall Dunlap8, Debbie Goldschmidt9 and
Martin Bergman10

Abstract

Objective. To evaluate the effect of upadacitinib (UPA) monotherapy vs MTX on patient-reported outcomes

(PROs) in patients with RA who were MTX-naı̈ve or who had an inadequate response to MTX (MTX-IR).

Methods. PROs from the SELECT-EARLY and SELECT-MONOTHERAPY randomized controlled trials were eval-

uated at Weeks 2 and 12/14. Patients were �18 years of age with RA symptoms for �6 weeks (SELECT-EARLY,

MTX-naı̈ve) or diagnosed RA for �3 months (SELECT-MONOTHERAPY, MTX-IR) and received UPA monotherapy

(15 or 30 mg) or MTX. PROs included Patient Global Assessment of Disease Activity (PtGA), pain visual analogue

scale, HAQ Disability Index (HAQ-DI), morning stiffness duration/severity, Functional Assessment of Chronic Illness

Therapy (FACIT)-Fatigue (SELECT-EARLY), health-related quality of life (HRQOL) by the 36-iem Short Form Health

Survey and Work Productivity and Activity Impairment (WPAI; SELECT-EARLY). Least square mean (LSM) changes

and proportions of patients reporting improvements greater than or equal to the minimum clinically important differ-

ences and normative values were determined.

Results. In 945 MTX-naı̈ve and 648 MTX-IR patients, UPA monotherapy (15 mg, 30 mg) vs MTX resulted in greater

reported LSM changes from baseline at Weeks 12/14 in PtGA, pain, HAQ-DI, morning stiffness duration/severity,

FACIT-F (SELECT-EARLY), HRQOL and WPAI (SELECT-EARLY). These changes were statistically significant with

both doses of UPA vs MTX at Weeks 12/14 in both RCTs. Improvements were reported as early as week 2.

Compared with MTX, more UPA-treated MTX-naı̈ve and MTX-IR patients reported improvements greater than or

equal to the minimum clinically important differences and scores greater than or equal to normative values.

Conclusion. Among MTX-naı̈ve and MTX-IR patients with active RA, UPA monotherapy at 15 or 30 mg for

12/14 weeks resulted in statistically significant and clinically meaningful improvements in pain, physical function,

morning stiffness, HRQOL and WPAI compared with MTX alone.

Clinical trial registration number. SELECT-EARLY (NCT02706873) and SELECT-MONOTHERAPY

(NCT02706951) are registered with ClinicalTrials.gov.
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Introduction

RA is a chronic, inflammatory joint disease associated

with substantial clinical burden and reduced health-related

quality of life (HRQOL) [1–3]. Patients with RA experience

pain, fatigue and impaired physical function, all of which

contribute to the substantial negative impact of RA on

HRQOL and can lead to impaired work productivity [1, 3,

4]. Current standard-of-care therapies for RA include con-

ventional synthetic DMARDs (csDMARDs) such as MTX,

biologic DMARDs (bDMARDs) such as anti-TNF agents

and targeted synthetic DMARDs (tsDMARDs) such as

Janus kinase (JAK) inhibitors [5, 6]. Although MTX contin-

ues to be the first-line therapy for RA, clinical studies

indicate that the rate of MTX persistence ranges from

50–90% at 1 year and 25–79% at 5 years [7]. In addition,

�30% of patients in a US RA registry discontinued or

withdrew treatment within 1–2 years and the most com-

mon reason was intolerance or toxicity to MTX [8, 9].

Common adverse effects leading to discontinuation of

MTX included elevated liver enzymes, fatigue, alopecia,

loss of appetite, stomach pain, mouth sores, diarrhoea

and myelosuppression [9]. Discontinuation of MTX can

lead to poorer clinical and functional outcomes, as biolog-

ics are often prescribed in combination with MTX due to

better responses over monotherapy and/or immunogen-

icity [5]. Thus there is a need for monotherapies that work

effectively without MTX.

Upadacitinib (UPA), a selective JAK1 inhibitor, [10] is

approved for the treatment of adults with moderately to

severely active RA with an inadequate response to MTX

(MTX-IR) [11, 12] and has shown superior efficacy as

monotherapy over MTX in both MTX-naı̈ve [13] and MTX-

IR patients [14]. The recommended dose of UPA for the

treatment of moderately to severely active RA in adults is

15 mg once daily [11, 12]. Substantial improvements in

patient-reported outcomes (PROs) have been reported

with UPA in combination with MTX in patients with inad-

equate responses to csDMARDs or bDMARDs [15, 16],

but the impact of UPA monotherapy on PROs remains to

be established. Thus the objective of this analysis was to

evaluate the effect of UPA monotherapy vs MTX on PROs

in MTX-naı̈ve and MTX-IR patients with moderately to se-

verely active RA.

Materials and methods

Study design and participants

The study designs for SELECT-EARLY (NCT02706873)

and SELECT-MONOTHERAPY (NCT02706951) phase 3

randomized controlled trials (RCTs) have been described

in detail elsewhere [14, 17]. Patients in both trials were

�18 years of age with RA symptoms for �6 weeks

(SELECT-EARLY) or diagnosed RA for �3 months

(SELECT-MONOTHERAPY). MTX-naı̈ve patients had no

prior MTX use or �3 weekly doses of MTX and com-

pleted a 4 week MTX washout period before being

randomized 1:1:1 to receive UPA (15 mg or 30 mg) daily

or MTX weekly. MTX-IR patients received oral or paren-

teral MTX for �4 months at a stable dose for �4 weeks

before enrolment and had active RA when they were

randomized 1:1:1 to blindly discontinue MTX and receive

UPA 15 mg or 30 mg daily as monotherapy plus placebo

MTX or continue their previous dose of MTX monother-

apy as a blinded study drug plus UPA placebo. This

study evaluated the effect of UPA monotherapy vs MTX

on PROs during the first 12 or 14 weeks of the SELECT-

EARLY and SELECT-MONOTHERAPY RCTs, respective-

ly. These studies comply with the Declaration of

Helsinki, locally appointed ethics committees approved

the research protocol and patients provided informed

consent before participation.

PROs

PROs were collected as secondary outcomes to evalu-

ate the impact of UPA monotherapy (15 mg or 30 mg) on

patients’ symptoms and HRQOL at various study visits

per protocol. PROs in both RCTs included Patient

Global Assessment of Disease Activity (PtGA) visual

analogue scale (VAS), pain VAS, HAQ Disability Index

(HAQ-DI) [18], severity and duration of morning stiffness

VAS [19] and 36-Item Short Form Health Survey (SF-36)

[20, 21], including physical (PCS) and mental component

summary (MCS) and eight domain scores [physical func-

tioning (PF), role-physical (RP), bodily pain (BP), general

health (GH), vitality (VT), social functioning (SF), role-

emotional (RE) and mental health (MH)]. In SELECT-

EARLY, patients were also evaluated using the

Functional Assessment of Chronic Illness Therapy-

Fatigue (FACIT-F) [22] and Work Productivity and

Activity Impairment (WPAI) [23] questionnaires. Work

productivity was reported for employed patients.

Data analyses

Least square mean (LSM) changes from baseline to

week 12 (SELECT-EARLY) or from baseline to week 14

(SELECT-MONOTHERAPY) were calculated based on

an analysis of covariance and mixed effect repeated

measures model, respectively. LSM changes from

Rheumatology key messages

. Upadacitinib monotherapy (15 mg or 30 mg daily) rapidly improved PROs compared with methotrexate.

. Significant improvement between upadacitinib and methotrexate were reported in Week 2 in PROs at Weeks 12/14.

. Upadacitinib monotherapy resulted in clinically meaningful improvements in PROs in RA patients with inadequate

response to methotrexate.
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baseline to week 2 were calculated for PtGA, pain,

HAQ-DI and severity and duration of morning stiffness.

The percentage of patients reporting improvements in

PRO scores from baseline to week 2/12 (SELECT-

EARLY) or to week 2/14 (SELECT-MONOTHERAPY)

greater than or equal to the minimum clinically important

difference (MCID) or scores greater than or equal to nor-

mative values at Weeks 12/14 were determined for the

UPA and MTX treatment groups. MCIDs were defined

as a reduction of �10 mm in PtGA [24, 25] and pain

VAS [24], a reduction of �0.22 units in the HAQ-DI [24,

25], an increase of �4.0 points in the FACIT-F [24],

proxied at a reduction of 1/2 S.D. of the mean baseline

value for morning stiffness duration, a reduction of �1

for morning stiffness severity, an increase of �2.5 points

in the SF-36 PCS and MCS [24, 25], an increase of �5.0

points for SF-36 domain scores [25] and an improve-

ment of �7 points from baseline for WPAI [26].

Normative values were defined as HAQ-DI �0.25 [27],

FACIT-F �43.6 [28], SF-36 PCS and MCS �50 [24, 25]

and SF-36 domains according to an age- and gender-

matched US normative population matched to each

protocol [29]. Non-responder imputation was used when

PRO data were missing. Comparisons between groups

were made using chi-squared tests with statistical sig-

nificance at the 5% level.

For each PRO, the incremental number needed to

treat (NNT) to report clinically meaningful improvement

from baseline (�MCID) was calculated as the reciprocal

of the response rate difference between the UPA and

MTX groups.

Results

Study population

A total of 945 MTX-naı̈ve patients and 648 MTX-IR

patients with active RA were included in these analyses

(Table 1). Among MTX-naı̈ve patients, 314, 317 and 314

patients received MTX, UPA 15 mg and UPA 30 mg, re-

spectively. Of the MTX-IR patients, 216, 217 and 215

received MTX, UPA 15 mg and UPA 30 mg, respectively.

Patient demographics were similar across treatment

cohorts and between the two patient populations

(Table 1). At least 89% of patients in both patient popu-

lations had a Clinical Disease Activity Index score >22,

indicating the presence of active disease. A major differ-

ence between the two populations was the duration of

RA; MTX-naı̈ve patients had a mean disease duration of

2.6–2.9 years (median 0.5–0.6) vs 5.8–7.5 years (median

2.7–4.2) in MTX-IR patients across the three treatment

groups. Approximately 50% of MTX-naı̈ve patients had

disease <6 months, whereas 39–45% of MTX-IR

patients had disease �5 years. Among MTX-naı̈ve

patients, 92.5% had no prior MTX exposure. Among

MTX-IR patients, the duration of prior MTX therapy

ranged from 3.3 to 3.8 years (median 1.7–2.2) across the

three treatment groups.

Baseline PRO scores were similar among treatment

groups within each protocol (Table 1). At baseline, MTX-

naı̈ve patients reported substantially reduced HRQOL

based on SF-36 domain scores compared with age-

and gender-matched normative values (Fig. 1A).

Baseline 6-dimension Short Form (SF-6D) utility scores,

based on mean scores across all eight domains [30, 31]

were well matched: 0.54 in the MTX group, 0.53 in the

UPA 15 mg group and 0.55 in the UPA 30 mg group

compared with 0.76 for the normative population age

and gender matched to the SELECT-EARLY RCT popu-

lation as a benchmark comparison. Likewise, baseline

scores across all SF-36 domains were significantly

reduced in MTX-IR patients compared with age- and

gender-matched normative values (Fig. 1B). Baseline

SF-6D utility scores in MTX-IR patients were 0.56 in the

MTX group, 0.56 in the UPA 15 mg group and 0.57 in

the UPA 30 mg group compared with 0.76 for the nor-

mative population age and gender matched to the

SELECT-MONOTHERAPY RCT population.

Improvements at week 2: MTX-naı̈ve and MTX-IR
patients

Compared with MTX, UPA treatment (both doses)

resulted in significant LSM changes (P<0.01) from

baseline as early as week 2 in PtGA, pain VAS, HAQ-DI

and morning stiffness duration/severity in MTX-naı̈ve

and MTX-IR patients (Table 2). In the MTX-naı̈ve group,

significantly more UPA-treated vs MTX-treated patients

reported improvements greater than or equal to the

MCID in PtGA, pain VAS, HAQ-DI and morning stiffness

duration/severity. In the MTX-IR group, more UPA-

treated vs MTX-treated patients reported improvements

greater than or equal to the MCID in PtGA, pain VAS,

HAQ-DI and morning stiffness severity.

PROs at week 12: MTX-naı̈ve patients

Among MTX-naı̈ve patients treated with UPA 15 or 30 mg,

LSM changes at week 12 were significantly greater

(P< 0.01) compared with patients receiving MTX alone in

PtGA; pain VAS; HAQ-DI; FACIT-F; morning stiffness dur-

ation/severity; SF-36 PCS, MCS and all domains; SF-6D

health utility index score; WPAI activity impairment and

WPAI overall work impairment (Table 3). At week 12, signifi-

cantly more MTX-naı̈ve patients treated with UPA (both

doses) than MTX-treated patients reported improvements

greater than or equal to the MCID in PtGA; pain VAS;

HAQ-DI; FACIT-F; morning stiffness duration/severity; SF-

36 PCS, MCS and all domains; and WPAI activity impair-

ment and overall work impairment (Figs 2A and 3A).

Significantly more MTX-naı̈ve patients treated with either

dose of UPA reported scores within the range of normative

values in the HAQ-DI, FACIT-F and SF-36 PCS and MCS

compared with MTX-treated patients at week 12

(Supplementary Fig. 1A, available at Rheumatology online).

Compared with MTX, a greater percentage of MTX-

naı̈ve patients treated with UPA reported scores greater

than or equal to the normative values across the SF-36

Improvements in PROs with Upadacitinib Monotherapy in RA
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FIG. 1 Change in SF-36 domain over time relative to age- and gender-matched normative values

(A) SF-36 domain scores at baseline and week 12 in MTX-naı̈ve patients vs age- and gender-matched normative val-

ues. (B) SF-36 domain scores at baseline and week 14 in MTX-IR patients vs age- and gender-matched normative

values. A/G, age/gender; BL, baseline; BP, bodily pain; GH, general health; MH, mental health; MTX-IR, inadequate

response to MTX; PF, physical functioning; RE, role-emotional; RP, role-physical; SF, social functioning; SF-36, 36-

Item Short Form Health Survey; UPA, upadacitinib; VT, vitality; Wk, week.

Improvements in PROs with Upadacitinib Monotherapy in RA
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FIG. 2 Patients reporting PRO score improvements greater than or equal to the MCID at week 12 or 14

(A) Percentage of MTX-naı̈ve patients reporting PRO scores greater than or equal to the MCID at week 12. (B)

Percentage of MTX-IR patients reporting PRO scores greater than or equal to the MCID at week 14. AM, morning;

FACIT-F, Functional Assessment of Chronic Illness Therapy–Fatigue; HAQ-DI, Health Assessment Questionnaire

Disability Index; MCID, minimum clinically important difference; MCS, Mental Component Summary; MTX-IR, inad-

equate response to MTX; NNT, number needed to treat; PCS, Physical Component Summary; PRO, patient-reported

outcome; PtGA, Patient’s Global Assessment of Disease Activity; SF-36, 36-Item Short Form Health Survey; UPA,

upadacitinib; VAS, visual analogue scale; WPAI, Work Productivity and Activity Impairment Questionnaire.
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FIG. 3 Patients reporting SF-36 domain score improvements greater than or equal to the MCID at week 12 or 14

(A) Percentage of MTX-naı̈ve patients reporting SF-36 domain scores greater than or equal to the MCID at week 12.

(B) Percentage of MTX-IR patients reporting SF-36 domain scores greater than or equal to the MCID at week 14. BP,

bodily pain; GH, general health; MCID, minimum clinically important difference; MH, mental health; MTX-IR, inad-

equate response to MTX; NNT, number needed to treat; PF, physical functioning; RE, role-emotional; RP, role-physic-

al; SF, social functioning; SF-36, 36-Item Short Form Health Survey; UPA, upadacitinib; VT, vitality.
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domains, except for the GH and MH domains in the

15 mg group and the GH domain in the 30 mg group

(Supplementary Fig. 2A, available at Rheumatology on-

line). In MTX-naı̈ve patients, NNTs across all PROs

ranged from 4 to 9 for UPA 15 mg and from 5 to 12 for

UPA 30 mg.

PROs at week 14: MTX-IR patients

In MTX-IR patients treated with either dose of UPA,

LSM changes at week 14 were statistically significantly

(P<0.001) greater compared with MTX in the PtGA;

pain VAS; HAQ-DI; FACIT-F; morning stiffness duration/

severity; SF-36 PCS, MCS and all domain scores; and

SF-6D health utility score (Table 3). Except for the SF-36

MCS score in the UPA 15 mg group, significantly more

MTX-IR patients treated with UPA (both doses) reported

improvements greater than or equal to the MCID across

all PROs at week 14 compared with MTX (Fig. 2B).

Similarly, a statistically greater number of MTX-IR

patients treated with either dose of UPA reported

improvements greater than or equal to the MCID in all

SF-36 domains compared with MTX, except for the SF

domain in the UPA 15 mg group (Fig. 3B). Significantly

more MTX-IR patients receiving UPA (both doses)

reported scores in the range of normative values for

HAQ-DI and SF-36 PCS compared with MTX-treated

patients (Supplementary Fig. 1B, available at

Rheumatology online). Compared with MTX-treated

patients, significantly more patients treated with UPA

30 mg reported scores greater than or equal to the nor-

mative values at week 14 across all SF-36 domains,

while a statistically greater number of patients treated

with UPA 15 mg reported scores greater than or equal

to the normative values in the PF, BP, VT and SF

domains (Supplementary Fig. 2B, available at

Rheumatology online). In MTX-IR patients, NNTs across

all PROs ranged from 5 to 12 for UPA 15 mg and from 3

to 10 for UPA 30 mg.

Discussion

Improving PROs is crucial to effect tangible change in

disease and patient outcomes. A systematic literature

review of clinical studies evaluating the rate of MTX per-

sistence in patients with RA found the persistence rate

was 50–94% at year 1 and 25–79% at year 5 [7]. Real-

world data indicate that �30% of patients in a US RA

registry discontinued MTX within 1–2 years of treatment

initiation, of which 50% was due to intolerance or safety

reasons [8, 9]. Discontinuation of MTX in these patients

can lead to poorer clinical outcomes and demonstrates

an unmet need for therapies that are effective in patients

who do not respond or are intolerant to MTX. UPA

monotherapy is clinically effective in this population. Our

analysis of PROs in both MTX-naı̈ve and MTX-IR

patients strongly demonstrates the additional benefits of

UPA monotherapy compared with MTX. The importance

of aiming for meaningful improvements in symptoms

and impact of RA from the patient perspective is well-

established. Trials now acknowledge this and address

PROs such as PtGA, pain and physical function. In add-

ition, people with RA have identified fatigue as a persist-

ent burden of disease and one of the more important

symptoms that requires improvement so that they can

manage daily activities, continue to work and maintain

social interactions [32–34].

Compared with an age- and gender-matched norma-

tive population, patients enrolled in the SELECT-EARLY

and SELECT-MONOTHERAPY RCTs reported reduced

HRQOL at baseline and decreased SF-36 domain

scores, consistent with significant disease burden.

Significant improvements in these PROs were reported

in UPA-treated patients as early as week 2, and treat-

ment with UPA (15 mg or 30 mg) monotherapy daily for

12 or 14 weeks resulted in significant and clinically

meaningful improvements in physical function, pain,

morning stiffness and HRQOL compared with MTX

treatment alone in both MTX-naı̈ve and MTX-IR patients

with active RA. Improvements in vitality domain scores

approached normative values reported for the age- and

gender-matched populations in both RCTs. In general,

treatment responses between UPA 15 mg and 30 mg

doses were similar. By 12/14 weeks, 74–84% of MTX-

naı̈ve and 61–83% of MTX-IR patients treated with UPA

monotherapy reported clinically meaningful improve-

ments in PtGA, pain, physical function and morning stiff-

ness severity compared with 45–71% of those treated

with MTX. These improvements are similar to those re-

cently reported for UPA-treated patients on background

csDMARDs, where 71–80% of patients reported

improvements in PtGA, pain, physical function and

morning stiffness severity [15].

In MTX-naı̈ve patients, improvements in PROs

reported for UPA monotherapy were significantly greater

than MTX therapy. Similar results have been reported

with tofacitinib (5 mg twice daily) monotherapy [35] and

baricitinib (4 mg daily) monotherapy [36, 37] in MTX-

naı̈ve patients and with tofacitinib monotherapy in

csDMARD-IR patients [38]. These findings support

monotherapy with a JAK inhibitor, such as UPA, as an

option for patients who discontinue treatment because

of intolerance, toxicity or inefficacy with MTX.

A noteworthy strength of this study is that data were

collected during phase 3 RCTs, which ensured patients

were closely followed and PROs were consistently meas-

ured. The validated PROs used in this analysis evaluate

different aspects of the patient’s experience. The use of

the MCID and normative criteria to measure responses

translates the data into improvements considered to be

clinically meaningful from the patient’s perspective. The

randomized trial design mitigates bias that may arise due

to unobservable differences between cohorts.

This study also has limitations that should be consid-

ered when interpreting the results. PROs were collected

at fixed visits, therefore responses were unavailable at

other time points. The generalizability of these results

may be limited, as patients enrolled in RCTs may differ
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3218 https://academic.oup.com/rheumatology

https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keaa770#supplementary-data
https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keaa770#supplementary-data
https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keaa770#supplementary-data


from patients in the general population or other RA

cohorts. The method used to impute missing data (non-re-

sponder imputation) assumed that missing PRO scores

were associated with non-response, which may underesti-

mate the true rate of response. This analysis was limited

to 12/14 weeks, therefore future studies are needed to de-

termine whether these improvements are sustained over

the long term in patients with chronic disease.

Conclusion

MTX-naı̈ve and MTX-IR patients with active RA treated

with UPA 15 mg or 30 mg monotherapy daily for 12 or

14 weeks, respectively, reported rapid and clinically

meaningful improvements in PtGA, pain, physical func-

tion, fatigue, morning stiffness, HRQOL and work prod-

uctivity compared with MTX. UPA monotherapy offers

an effective second-line treatment option for patients

with RA who have an inadequate response to MTX.
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