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Efficacy and Safety of Upadacitinib Monotherapy in 
Methotrexate-Naive Patients With Moderately-to-Severely 
Active Rheumatoid Arthritis (SELECT-EARLY): A Multicenter, 
Multi-Country, Randomized, Double-Blind, Active 
Comparator–Controlled Trial
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Su Chen,3 Maureen Rischmueller,4 Ricardo Blanco,5  Ricardo M. Xavier,6 and Vibeke Strand7

Objective. The SELECT-EARLY trial was undertaken to study the effect of upadacitinib, an oral, reversible Janus 
kinase 1–selective inhibitor, as monotherapy in patients with predominantly early rheumatoid arthritis who were naive 
for or had limited exposure to methotrexate (MTX).

Methods. Patients (n = 947) were randomized 1:1:1 to receive once-daily doses of upadacitinib 15 mg or 30 mg 
or weekly MTX (7.5–20 mg/week) for 24 weeks. The primary end points were the proportion of patients who met the 
American College of Rheumatology 50% (ACR50) improvement criteria at week 12, and the proportion in whom a 
Disease Activity Score in 28 joints using the C-reactive protein level (DAS28-CRP) of <2.6 was achieved at week 24. 
Data are presented through week 24.

Results. At baseline, the median disease duration was 0.5 years (range 0–44 years). A total of 840 patients (89%) 
completed 24 weeks of treatment. The study met both primary end points for upadacitinib 15 mg and 30 mg versus 
MTX (ACR50 was achieved at week 12 in 52% and 56% of patients, respectively, versus 28% [P < 0.001], and DAS28-
CRP <2.6 was achieved at week 24 in 48% and 50% of patients, respectively, versus 19% [P < 0.001]). Statistically 
significant and clinically meaningful improvements in multiple patient-reported outcomes (PROs) were recorded for 
both upadacitinib doses versus MTX. Overall, 88% of patients receiving upadacitinib 15 mg and 89% of patients 
receiving 30 mg, respectively, had no radiographic progression (modified total Sharp score ≤0) compared to 78% of 
those receiving MTX (P < 0.01). Through week 24, the frequency of treatment-emergent adverse events was similar 
between the MTX arm (65%) and upadacitinib 15 mg arm (64%), but was slightly higher in the upadacitinib 30 mg arm 
(71%). Six deaths were reported (2 in the upadacitinib 15 mg arm, 3 in the upadacitinib 30 mg arm, and 1 in the MTX 
arm).

Conclusion. Our findings indicate that patients receiving either dose of upadacitinib monotherapy experienced 
significant improvements in clinical, radiographic, and PROs compared to patients receiving MTX.

A video abstract of this article can be found at https://players.brightcove.
net/656326989001/default_default/index.html?videoId=6179359796001.
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INTRODUCTION

The primary treatment goals for rheumatoid arthritis (RA), 
symptom reduction and prevention of joint damage leading to 
permanent disability, require intervention with disease-modifying 
antirheumatic drugs (DMARDs), including first-line conventional 
synthetic DMARDs (csDMARDs), biologic DMARDs (bDMARDs), 
and targeted synthetic DMARDs (tsDMARDs). Currently, metho-
trexate (MTX) is the most widely accepted initial therapy for RA, 
supported by its well-known long-term efficacy and safety profile, 
current guidelines and treatment recommendations from the Euro-
pean League Against Rheumatism (EULAR) and American College 
of Rheumatology (ACR), and few restrictions (i.e., cost) to patient 
access (1,2). However, the success of initial therapy with MTX is 
limited. Remission is achieved in only a minority of patients receiv-
ing MTX, and acceptable disease control is achieved in at most 
60% of patients (3–5). For patients who have an insufficient initial 
response or are intolerant of or lose response to MTX over time 
(~80%), csDMARDs other than MTX or the addition of a bDMARD 
or tsDMARD to a csDMARD are recommended to rapidly attenuate 
the potentially irreversible impact of active disease (1,2,6). Previous 
studies in MTX-naive patients with moderately-to-severely active 
RA and poor prognosis (seropositivity for rheumatoid factor [RF] 
and anti–citrullinated protein antibodies [ACPAs] and radiographic 
damage at baseline) have shown that MTX monotherapy was less 
effective than its combination treatments (7).

The Janus kinase (JAK) enzymes (JAK1, JAK2, JAK3, and 
TYK2) are important mediators of multiple cytokine-signaling path-
ways for normal cellular processes as well as for immune-mediated 
inflammation (8,9). Orally administered JAK inhibitors (tsDMARDs) 
are approved for their established efficacy as monotherapy (10,11) 
and combination therapy (with csDMARDs), versus bDMARDs, 
across diverse RA patient populations (12–14).

Upadacitinib, a potent, reversible JAK1-selective inhib-
itor (15), met all primary and ranked secondary end points 
in each of the  pivotal phase III trials, both as monotherapy 
and in combination with csDMARDs, across the spectrum of  
MTX-exposed patients with established RA via the SELECT clin-
ical development program: NEXT (16), BEYOND (17), MONO-
THERAPY (18), and COMPARE (19). The SELECT-EARLY 

MTX-controlled trial was designed to study the safety and efficacy 
of upadacitinib as monotherapy in patients with moderately-to- 
severely active RA and poor prognostic features who are either 
naive for or had limited exposure to MTX.

PATIENTS AND METHODS

Study design and participants. SELECT-EARLY (Clinical-
Trials.gov identifier: NCT02706873) was conducted at 236 sites in 
43 countries. Eligible patients were ≥18 years of age, had active 
RA, had symptoms consistent with RA for ≥6 weeks, and fulfilled 
the ACR/EULAR 2010 classification criteria for RA (20). Active dis-
ease was defined as ≥6 swollen joints in a 66-joint count and ≥6 
tender joints in a 68-joint count at the screening and baseline vis-
its, with a high-sensitivity C-reactive protein (CRP) concentration 
of ≥5 mg/liter (upper limit of normal 2.87 mg/liter), and ≥1 bone 
erosion on radiography (as determined by a local reader) or posi-
tivity for both RF and ACPAs at screening.

Patients were either naive for MTX or had received ≤3 weekly 
doses of MTX and completed a 4-week washout period before 
receiving the first dose of study drug. Patients may have received 
prior csDMARD(s) other than MTX and completed a predefined 
washout period. Key exclusion criteria were prior intolerance of 
MTX and prior exposure to any JAK inhibitor or any bDMARD. 
The study was conducted in accordance with the International 
Conference on Harmonisation of Technical Requirements for 
Pharmaceuticals for Human Use guidelines, applicable regula-
tions, and the Declaration of Helsinki. All study-related documents 
were approved by independent ethics committees and institutional 
review boards. All patients provided written informed consent.

Randomization and masking. SELECT-EARLY is 
a double-blind, randomized, phase III study comprising a 
48-week active comparator–controlled period followed by an 
open-label long-term extension period of up to 4 years (Sup-
plementary Figure 1, available on the Arthritis & Rheumatol-
ogy website at http://onlin elibr ary.wiley.com/doi/10.1002/art. 
41384/ abstract). Patients in the global study were rand omized 
1:1:1 to receive either once-daily upadacitinib (15 mg or  
30 mg as monotherapy), or weekly MTX (starting at 10 mg/week  
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[7.5 mg/week for patients in China and Japan] and titrated 
up to a maximum of 20 mg/week [15 mg/week for patients 
in Japan] through week 8, as tolerated). MTX dose increment 
was 5 mg/4 weeks with a minimum of 15 mg/week as the 
final dose, if intolerance of 20 mg/week was documented. 
To meet the requirements of the Pharmaceuticals and Med-
ical Devices Agency, Japan, a substudy with a Japan-only 
fourth arm of once-daily upada citinib 7.5 mg was included, 
the results of which will be reported elsewhere. Herein, the 
results of the global study through week 24 (including the pri-
mary end points) are reported. Randomization was stratified 
by geographic region (North America, South/Central America, 
Western Europe, Eastern Europe, and Asia/Other). Based on 
a randomization schedule, patients were randomized using an 
Interactive Response Technology. The investigators and spon-
sor were blinded with regard to treatment assignment during 
this 24-week period. After all patients completed the week 48 
visit, the treatment assignment was unblinded to the sites and  
patients.

Procedures. Patients received either a once-daily extended- 
release oral formulation of upadacitinib or once-weekly oral 
MTX with or without food. Blinding was accomplished with 
each patient taking 2 identical capsules once weekly (MTX 
and/or matching placebo) and a tablet once daily (upada-
citinib or matching placebo). If doses had been stable for ≥1 
week prior to baseline, patients were allowed to continue taking 
nonsteroidal antiinflammatory drugs, acetaminophen, and glu-
cocorticoids (prednisone ≤10 mg/day or equivalent). Oral folic 
acid was administered throughout the study. Rescue therapy 
(nonsteroidal antiinflammatory drugs, low-potency analgesics, 
or low-dose glucocorticoids [oral ≤10 mg/day prednisone 
equivalent or prednisone equivalent ≤0.5 mg/kg/day for 3 
consecutive days] but not DMARDs) was offered to patients 
in whom ≥20% improvement from baseline in both tender and 
swollen joint counts was not achieved at 2 consecutive visits 
beginning at week 12.

Efficacy, laboratory data, adverse events (AEs), and vital signs 
were assessed at baseline and at weeks 2, 4, 8, 12, 16, 20, and 
24. Patient-reported outcomes (PROs) of fatigue and physical 
health status were assessed by questionnaires, namely, the Func-
tional Assessment of Chronic Illness Therapy–Fatigue (FACIT-F) 
(21) and the Short Form 36 (SF-36) physical component sum-
mary (PCS) (22), at baseline and at weeks 12 and 24. Additionally, 
physical function and health-related quality of life were evaluated 
via the Health Assessment Questionnaire (HAQ) disability index 
(DI) (23), which was completed at baseline and weeks 2, 4, 8, 12, 
16, 20, and 24. Patient assessment of pain as well as patient and 
physician global assessment of disease activity were evaluated 
according to a visual analog scale, which was completed at base-
line and weeks 2, 4, 8, 12, 16, 20, and 24. Bilateral radiographs of 
the hands and feet were obtained during screening and at week 

24. Blood samples were collected for pharmacokinetic analysis at 
weeks 2, 4, 12, 16, 20, and 24.

Outcome measures. Two separate primary end points 
comparing upadacitinib monotherapy at doses of 15 mg and 
30 mg with MTX were assessed to meet regulatory require-
ments: 1) the proportion of patients who met the American 
College of Rheumatology 50% (ACR50) improvement criteria 
(24) at week 12, to meet the requirement of the US Food and 
Drug Administration (FDA) and 2) the proportion of patients in 
whom a Disease Activity Score in 28 joints using the CRP level 
(DAS28-CRP) (25) of <2.6 was achieved at week 24, to meet 
the requirements of the European Medicines Agency (EMA) of 
the European Union (EU).

Key secondary end points at weeks 12 and 24 included 
the following: change from baseline in DAS28-CRP, HAQ DI, 
and SF-36 PCS, and the proportions of patients in whom 
a DAS28-CRP of ≤3.2, an ACR20 response, or an ACR70 
response was achieved. Key secondary end points at week 
24 only were the ACR50 response rate, change from baseline 
in modified total Sharp score (26), the proportion of patients 
in whom a DAS28-CRP of <2.6 was achieved (FDA only), and 
the proportion of patients with no radiographic progression 
(change from baseline in modified total Sharp score ≤0) as 
determined by central readers. Additional efficacy end points 
are provided in the Supplementary material, available on the 
Arthritis & Rheumatology website at http://onlin elibr ary.wiley.
com/doi/10.1002/art.41384/ abstract.

AEs, physical examinations, vital signs, electrocardio-
grams, and laboratory findings (hematology, chemistry, and 
urinalysis) were monitored throughout the study and for 30 
days after study drug discontinuation. Treatment-emergent 
AEs (TEAEs) were coded using preferred terms from the Med-
ical Dictionary for Regulatory Activities (version 19.1). The 
Rheumatology Common Toxicity Criteria (version 2.0) devel-
oped by the Outcome Measures in Rheumatology Drug Safety 
Working Group (27) was used to classify the severity of AEs 
and changes in laboratory findings, except creatine phos-
phokinase (CPK) and creatinine levels, which were classified 
using the Common Toxicity Criteria of the National Cancer 
Institute (28).

The TEAEs of special interest (listed in the Supplemen-
tary material, available on the Arthritis & Rheumatology web-
site at http://onlin elibr ary.wiley.com/doi/10.1002/art.41384/ 
abstract) were summarized. These events were selected due to 
their higher prevalence in RA populations, and they were iden-
tified as either known or emerging risks associated with other 
JAK inhibitors. Major adverse cardiovascular events (MACE) 
and noncardiac, non–central nervous system thromboembolic 
events (venous thromboembolic events) were adjudicated by 
an independent cardiovascular adjudication committee in a 
blinded manner. MACE were defined as  car diovascular death, 
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nonfatal myocardial infarction, and nonfatal stroke. A venous 
thromboembolic event was defined as deep vein thrombosis 
and/or pulmonary embolism.

Statistical analysis. A sample size of 900 patients was 
planned to provide ≥90% power for the primary end points: 
20% difference in ACR50 response (assuming a week 12 
ACR50 response rate of 20% in the MTX group) and 16% dif-
ference in DAS28-CRP <2.6 (assuming a week 24 DAS28-CRP 
<2.6 response rate of 24% in the MTX group), with a 2-sided 
alpha level of 0.025 and a 10% dropout rate. The sample size 
was also planned to provide ~80% power to detect a difference 
of 0.58 in change from baseline in modified total Sharp score 
(assuming an SD of 2.2) and ≥90% power for other ranked key 

secondary end points at a 2-sided alpha level of 0.025. The 
overall Type I error rates for the primary and ranked key sec-
ondary end points for both upadacitinib doses were strongly 
controlled using a graphical multiplicity testing procedure, 
once each for the US FDA and EU EMA (29) (Supplementary 
Figure 9). The resulting adjusted P values (considered statis-
tically significant at <0.05) in addition to nominal P values for 
the primary and ranked key secondary end points based on 
the testing procedure for US FDA and EU EMA were provided. 
Both upadacitinib doses were intended to be compared with 
MTX independently (pairwise); hence, no structural correlation 
was considered when calculating the sample size. Efficacy and 
safety analyses included patients who received ≥1 dose of the 
study drug.

Figure 1. Profile of the SELECT-EARLY trial of upadacitinib (UPA) 15 mg once daily (QD) and upadacitinib 30 mg once daily compared 
to methotrexate (MTX) in patients with rheumatoid arthritis. Only primary reasons for discontinuation are listed. One patient (ongoing) in the 
upadacitinib 30 mg arm completed week 24 after the cutoff date and was not included in these analyses. *The most frequent reason for 
screening failure was not meeting the inclusion criterion for high-sensitivity C-reactive protein.
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Efficacy end points. For binary nonradiographic end points, 
each upadacitinib arm was compared with the MTX arm, and 
P values were constructed using the Cochran-Mantel-Haenszel 
test, adjusted for geographic region. For primary analysis, non-
responder imputation was used for missing data imputation. 
 Patients who met the rescue criteria at week 16 or 20 were treat-
ed as nonresponders at visits post rescue. Sensitivity analyses 
were performed using observed cases or as observed (without 
imputation or rescue handling) for primary and key secondary 
end points at weeks 12 or 24.

For all continuous nonradiographic end points, statistical 
inference was drawn using analysis of covariance (ANCOVA) with 
treatment and geographic region as the fixed factors and the 
corresponding baseline value as covariates. Data after rescue in 
patients who met the rescue criteria at week 16 or 20 were over-
written by the last observation carried forward. The as-observed 
data, regardless of missing data or rescue handling, were also 
summarized for all continuous key secondary end points.

For the radiographic binary end point at week 24 (percentage 
of patients with no radiographic progression [modified total Sharp 
score ≤0]), the upadacitinib and MTX arms were compared, and 
P values were constructed using the Cochran-Mantel-Haenszel 
test, and adjusted for geographic region with linear extrapolation 
and as-observed approaches. The continuous radiographic end 
points were analyzed using ANCOVA with linear extrapolation and 
as-observed approaches, with treatment and geographic region 
as the fixed factors and the corresponding baseline value as 
covariates. Linear extrapolation results were used for the purpose 
of multiplicity control.

Safety end points. The numbers and percentages of pa-
tients experiencing TEAEs, including those that led to premature 
discontinuation, serious AEs, and AEs of special interest, were 
tabulated by treatment groups. The numbers and percentages 
of patients meeting the criteria for grade 3 or 4 laboratory find-
ings were also summarized.

Protocol amendments. All protocol amendments were 
done to meet requests from regulatory agencies (US FDA and  
EU EMA) or external experts (rheumatologists). The major proto-
col amendments are listed in the Supplementary Material, availa-
ble on the Arthritis & Rheumatology website at http://onlin elibr ary.
wiley.com/doi/10.1002/art.41384/ abstract).

RESULTS

Between February 23, 2016, and March 15, 2018, 1,651 
patients from 236 sites in 43 countries were screened, of whom 
704 were excluded (Figure 1) and 947 were randomized to receive 
MTX (n = 315), upadacitinib 15 mg (n = 317), or upadacitinib 
30 mg (n = 315). In total, 945 patients (99.8%) received ≥1 dose 
of study drug. Two patients, 1 each from the MTX and upada-
citinib 30 mg arms, did not receive study drug after randomization. 

While 1 did not meet the inclusion criteria of ≥6 swollen and tender 
joints at baseline, the other was considered “not suitable” by the 
investigator. Patients in the MTX arm received a mean of 19.2 mg 
MTX per week.

Of those randomized, 840 (89%) completed the 24-week 
treatment period. One patient in the upadacitinib 30 mg arm 
completed week-24 treatment after the cutoff date for analysis 
and hence was not included in the analysis. AEs were the most 
frequent of the primary reasons for discontinuation of treatment 
in all 3 treatment arms (3.8–4.1%). Withdrawal of consent and 
lack of efficacy were more frequent in the MTX arm than in the 
 upadacitinib 15 mg and 30 mg arms (4.8% versus 2.5% and 
3.5%, respectively, for withdrawal of consent and 3.2% ver-
sus 0% and 1.0%, respectively, for lack of efficacy). The most 
common International Council for Harmonisation–defined pro-
tocol deviation was violation of the disease activity inclusion 
criteria of having ≥6 tender and swollen joints (n = 10 [1.1%]) 
(Supplementary Table 1, available on the Arthritis & Rheuma-
tology website at http://onlin elibr ary.wiley.com/doi/10.1002/
art.41384/ abstract). A total of 50 patients (5.3%) had received 
rescue medication by week 24.

At baseline, all demographic characteristics and most dis-
ease characteristics were well balanced across the treatment 
arms (Table 1). Disease activity and physical function scores were 
similar across the treatment arms. These scores were consist-
ent with moderately-to-severely active RA. The mean baseline 
DAS28-CRP was 5.9, and 78% of the patients had a DAS28-CRP 
score of >5.1, consistent with high disease activity (30). The study 
population also had risk factors for structural progression: 69% 
of the patients were positive for both RF and ACPA, and erosions 
were present in ≥50% of the patients, with a mean ± SD modified 

total Sharp score of 16.2 ± 35.9.
Enrolled patients were predominantly from South or Central 

America (n = 272 [29%]) and Eastern Europe (n = 259 [27%]) 
(Supplementary Figure 2, available on the Arthritis & Rheuma-
tology website at http://onlin elibr ary.wiley.com/doi/10.1002/
art.41384/ abstract). Most were recently diagnosed as having RA 
(median disease duration 0.5 years [range 0–44 years]). Less than 
10% of the patients had received MTX prior to study start (≤3 life-
time weekly doses; 6% in the MTX arm, 9.5% in the upadacitinib 
15 mg arm, and 7.0% in the upadacitinib 30 mg arm); ~25% had 
previously received a non-MTX csDMARD, primarily hydroxychlo-
roquine or sulfasalazine (8.6% each).

At week 12, ACR50 (the primary end point for US FDA) was 
achieved in significantly higher proportions of patients receiving 
either dose of upadacitinib monotherapy versus MTX (52% [95% 
confidence interval (95% CI) 47, 58] for upadacitinib 15 mg and 
56% [95% CI 51, 62] for upadacitinib 30 mg versus 28% [95% CI 
23, 33] for MTX) (Figure 2). The difference for upadacitinib 15 mg 
versus MTX was 24% (95% CI 16, 31) (P < 0.001) and for upad-
acitinib 30 mg versus MTX was 28% (95% CI 21, 35) (P < 0.001). 
Similarly, at week 24, DAS28-CRP <2.6 (the primary end point 

http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
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Table 1. Baseline demographic and disease characteristics of the study patients (full analysis set)*

MTX 
(n = 314)

Upadacitinib 15 mg  
once daily 
(n = 317)

Upadacitinib 30 mg  
once daily 
(n = 314)

Time since RA diagnosis, years
Mean ± SD 2.6 ± 5.1 2.9 ± 5.4 2.8 ± 5.6
Median (range) 0.5 (0.0–38.0) 0.5 (0.0–36.5) 0.6 (0.0–44.0)

Sex, no. (%) female 240 (76.4) 241 (76.0) 240 (76.4)
Age, years 53.3 ± 12.9 51.9 ± 12.6 54.9 ± 12.6
Previous csDMARD exposure, no. (%) 79 (25.2) 80 (25.2) 80 (25.5)
MTX exposure, no. (%) 19 (6.1) 30 (9.5) 22 (7.0)
Dose at week 24, mg 19.2 ± 2.1 – –
Oral glucocorticoid use, no. (%) 163 (51.9) 147 (46.4) 137 (43.6)
Oral glucocorticoid dose, mg/day† 6.4 ± 2.4 6.4 ± 3.1 6.9 ± 2.9
Immunization history, no (%)

Bacillus Calmette–Guérin 
vaccination‡

118 (47.2) 130 (52.2) 93 (41.0)

Hepatitis B immunization§ 34 (11.9) 40 (14.3) 35 (13.3)
Herpes zoster immunization¶ 4 (1.3) 7 (2.3) 8 (2.8)

Disease characteristics
RF and ACPA positive, no. (%) 213 (67.8) 230 (72.6) 212 (67.7)
RF and/or ACPA positive, no. (%) 255 (81.2) 279 (88.3) 252 (80.5)
Tender joint count (68 joints 

evaluated)
26.4 ± 16.2 25.4 ± 14.4 25.2 ± 15.0

Swollen joint count (66 joints 
evaluated)

16.9 ± 10.6 16.9 ± 10.4 15.7 ± 9.7

PtGA (0–100 mm VAS)# 65.8 ± 21.5 66.6 ± 22.0 64.9 ± 21.6
PhGA (0–100 mm VAS)** 68.7 ± 16.5 67.1 ± 17.0 65.3 ± 16.6
Pain (0–100 mm VAS)# 65.7 ± 21.5 68.4 ± 20.6 65.3 ± 21.5
hsCRP, mg/liter 21.2 ± 22.1 23.0 ± 27.4 19.4 ± 22.6
DAS28-CRP# 5.9 ± 1.0 5.9 ± 1.0 5.8 ± 1.0
Clinical Disease Activity Index 40.5 ± 13.3 40.4 ± 13.3 39.3 ± 13.5
Simplified Disease Activity Index†† 42.6 ± 14.0 42.7 ± 13.9 41.3 ± 14.4
Modified total Sharp score‡‡ 13.3 ± 30.6 18.1 ± 38.2 17.2 ± 38.3

Erosion score‡‡ 6.1 ± 15.5 8.6 ± 19.3 8.0 ± 18.9
JSN score‡‡ 7.2 ± 16.2 9.6 ± 20.1 9.3 ± 20.3

Morning stiffness
Duration, minutes§§ 128.5 ± 134.2 168.9 ± 227.5 136.4 ± 166.5
Severity (0–10 scale)§§ 6.3 ± 2.3 6.6 ± 2.3 6.4 ± 2.2

HAQ DI# 1.6 ± 0.7 1.6 ± 0.7 1.5 ± 0.7
FACIT-F¶¶ 26.6 ± 11.7 26.4 ± 11.9 27.8 ± 11.1
SF-36 PCS## 33.1 ± 7.5 32.7 ± 7.7 33.7 ± 7.2

* Patients who had a missing baseline value or whose values were unknown for a variable were not counted in the denominator 
for that measure. Except where indicated otherwise, values are the mean ± SD. RA = rheumatoid arthritis; csDMARD = conventional 
synthetic disease-modifying antirheumatic drug; RF = rheumatoid factor; ACPA = anti–citrullinated protein antibody; PtGA = patient 
global assessment of disease activity; VAS = visual analog scale; PhGA = physician global assessment of disease activity; hsCRP = high-
sensitivity C-reactive protein; DAS28-CRP = Disease Activity Score in 28 joints using the CRP level; JSN = joint space narrowing; HAQ DI =  
Health Assessment Questionnaire disability index; FACIT-F = Functional Assessment of Chronic Illness Therapy–Fatigue scale; SF-36 
PCS = Short Form 36 physical component summary. 
† Based on prednisone equivalent dose. Only patients who were receiving oral steroids at baseline were evaluated. 
‡ Data were available for 250 patients in the methotrexate (MTX) arm, 249 patients in the upadacitinib 15 mg arm, and 227 patients 
in the upadacitinib 30 mg arm. 
§ Data were available for 286 patients in the MTX arm, 280 patients in the upadacitinib 15 mg arm, and 264 patients in the upadacitinib 
30 mg arm. 
¶ Data were available for 299 patients in the MTX arm, 298 patients in the upadacitinib 15 mg arm, and 287 patients in the upadacitinib 
30 mg arm. 
# Data were available for 314 patients in the MTX arm, 317 patients in the upadacitinib 15 mg arm, and 311 patients in the upadacitinib 
30 mg arm. 
** Data were available for 299 patients in the MTX arm, 301 patients in the upadacitinib 15 mg arm, and 304 patients in the 
upadacitinib 30 mg arm. 
†† Data were available for 299 patients in the MTX arm, 301 patients in the upadacitinib 15 mg arm, and 303 patients in the upadacitinib 
30 mg arm. 
‡‡ Data were available for 309 patients in each treatment arm. 
§§ Data were available for 313 patients in the MTX arm, 316 patients in the upadacitinib 15 mg arm, and 313 patients in the upadacitinib 
30 mg arm. 
¶¶ Data were available for 314 patients in the MTX arm, 316 patients in the upadacitinib 15 mg arm, and 310 patients in the 
upadacitinib 30 mg arm. 
## Data were available for 313 patients in the MTX arm, 315 patients in the upadacitinib 15 mg arm, and 312 patients in the 
upadacitinib 30 mg arm. 
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for EU EMA) was achieved in significantly higher proportions of 
patients receiving either dose of upadacitinib monotherapy versus 
MTX (48% [95% CI 43, 54] for upadacitinib 15 mg and 50% [95% 
CI 45, 56] for upadacitinib 30 mg versus 19% [95% CI 14, 23] 
for MTX) (Figure 2). The difference for upadacitinib 15 mg versus 
MTX was 30% (95% CI 23, 37) (P < 0.001) and for upadacitinib 
30 mg versus MTX was 32% (95% CI 25, 39) (P < 0.001). Sensitiv-
ity analyses for both primary end points yielded consistent results 
(Supplementary Table 3, available on the Arthritis & Rheumatology 
website at http://onlin elibr ary.wiley.com/doi/10.1002/art.41384/ 
abstract). The differences between each upadacitinib group and 

MTX for both end points were significant at the first postbaseline 
visit (week 2) and persisted through week 24 (P < 0.001) (Figure 2).

At weeks 12 and 24, ACR20 was achieved in signifi-
cantly more patients receiving upadacitinib 15 mg (76% at week 
12 [95% CI 71, 80] and 79% at week 24 [95% CI 74, 83]) and 
upadacitinib 30 mg (77% at week 12 [95% CI 72, 82] and 78% 
at week 24 [95% CI 73, 83]) than MTX (54% at week 12 [95% 
CI 49, 60] and 59% at week 24 [95% CI 53, 64]) (P < 0.001 for 
both comparisons). Similarly, an ACR70 response was achieved 
at weeks 12 and 24 in significantly more patients receiving 
upada citinib 15 mg (33% at week 12 [95% CI 27, 38] and 45% 

Figure 2. Proportions of patients receiving methotrexate (MTX), upadacitinib (UPA) 15 mg once daily (QD), and upadacitinib 30 mg once 
daily who met the end points of American College of Rheumatology criteria for 20% improvement (ACR20) (A), 50% improvement (ACR50) 
(B), and 70% improvement (ACR70) (C), and a Disease Activity Score in 28 joints using the C-reactive protein level (DAS28-CRP) of <2.6 (D) 
over 24 weeks. The primary end points for this study were the ACR50 response rate at week 12 and DAS28-CRP <2.6 at week 24. Missing 
data were imputed using the nonresponder imputation method. Patients who met the rescue criteria at week 16 or week 20 were treated as 
nonresponders at all visits after the first visit at which rescue medication was received. ** = P < 0.01; *** = P < 0.001, versus MTX.

http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
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at week 24 [95% CI 39, 50]) and upadacitinib 30 mg (37% at 
week 12 [95% CI 32, 42] and 50% at week 24 [95% CI 44, 55]) 
than MTX (14% at week 12 [95% CI 10, 18] and 19% at week 
24 [95% CI 14, 23]) (P < 0.001 for both comparisons) (Figure 2). 
 Differences between upadacitinib (both doses) and MTX for all 
ACR responses, their core components, and DAS28-CRP ≤3.2 
were significant at the first postbaseline visit (week 2) and per-
sisted through week 24 (P < 0.001) (Supplementary Figures 3 
and 4, available on the Arthritis & Rheumatology website at http://
onlin elibr ary.wiley.com/doi/10.1002/art.41384/ abstract). Similarly, 
the change from baseline in DAS28-CRP was also significantly 
greater for both upadacitinib doses than MTX through week 24 
(P < 0.001) (Supplementary Figure 4).

Low disease activity and remission according to the Clinical 
Disease Activity Index (CDAI) and Simplified Disease Activity Index 
(SDAI) were achieved at week 24 in significantly higher propor-
tions of patients receiving either dose of upadacitinib compared to 
patients receiving MTX (P < 0.001 for all comparisons) (Figure 3). 
ACR/EULAR Boolean-based remission was achieved at week 24 
in up to 25% of patients receiving upadacitinib (24% [95% CI 20, 
29] for upadacitinib 15 mg and 25% [95% CI 20, 30] for upad-
acitinib 30 mg versus 7% [95% CI 4, 10] for MTX); P < 0.001 for 

both comparisons) (Figure 3). Treatment with upadacitinib 15 mg 
or 30 mg led to significantly greater improvements in the HAQ DI 
than treatment with MTX at all visits throughout the 24-week treat-
ment period (P < 0.001) (Figure 4). The proportions of patients in 
whom a clinically meaningful change in HAQ DI (minimum clinically 
important difference ≤ −0.22 [31]) was achieved were significantly 
greater in both upadacitinib arms than in the MTX arm at all visits 
from week 2 through week 24 (P < 0.001) (Figure 4 and Supple-
mentary Table 4, available on the Arthritis & Rheumatology website 
at http://onlin elibr ary.wiley.com/doi/10.1002/art.41384/ abstract). 
Similarly, significantly greater improvements were recorded for 
other PROs, such as SF-36 PCS (P < 0.001), FACIT-F, and the 
severity and duration of morning stiffness, through week 24 (Sup-
plementary Table 4 and Supplementary Figure 5, available on the 
Arthritis & Rheumatology website at http://onlin elibr ary.wiley.com/
doi/10.1002/art.41384/ abstract).

At week 24, least squares mean changes from baseline 
in modified total Sharp scores were significantly lower in patients 
receiving either dose of upadacitinib than those receiving MTX 
(P < 0.01 for upadacitinib 15 mg versus MTX; P < 0.001 for upad-
acitinib 30 mg versus MTX), as were least squares mean changes 
from baseline in joint space narrowing and joint erosion scores 

Figure 3. Proportions of patients receiving methotrexate (MTX), upadacitinib (UPA) 15 mg once daily (QD), and upadacitinib 30 mg once daily 
in whom low disease activity and remission according to the Clinical Disease Activity Index (CDAI) and the Simplified Disease Activity Index 
(SDAI), and American College of Rheumatology/European League Against Rheumatism Boolean remission, was achieved over 24 weeks. For 
calculation of the CDAI, SDAI, and Boolean remission rates at each visit, all missing data were imputed using the nonresponder imputation 
method. Patients who met the rescue criteria at week 16 or week 20 were treated as nonresponders at all visits after the first visit at which 
rescue medication was received. Boolean remission is defined as a tender joint count of ≤1, swollen joint count of ≤1, C-reactive protein level 
of ≤1 mg/dl, and patient global assessment of disease activity of ≤1 (on a 0–10 scale) at any time point. * = P < 0.05; ** = P < 0.01; *** = P < 
0.001, versus MTX.

http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
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(P < 0.05) (Figure 4). Additionally, the proportions of patients with 
no radiographic progression (modified total Sharp score ≤0) at 
week 24 were significantly higher in both upadacitinib arms than 
in the MTX arm (88% [95% CI 84, 91] in the upadacitinib 15 mg 
arm and 89% [95% CI 86, 93] in the upadacitinib 30 mg arm ver-
sus 78% [95% CI 73, 83] in the MTX arm; P < 0.01 and P < 0.001, 
respectively) (Figure 4).

During the 24-week period, the frequencies of TEAEs were 
similar in the MTX arm (65%) and upadacitinib 15 mg arm (64%), 
but higher in the upadacitinib 30 mg arm (71%) (Table 2). A similar 
trend was observed in the frequency of serious AEs; the following 
were reported in ≥1 patient in any treatment arm: acute myocar-
dial infarction (in 2 patients in the MTX arm and 1 patient in the 
upadacitinib 30 mg arm), pneumonia (in 2 patients in the MTX 

arm, 1 patient in the upadacitinib 15 mg arm, and 3 patients in 
the upadacitinib 30 mg arm), and osteoarthritis (in 2 patients in 
the upadacitinib 30 mg arm). The frequencies of TEAEs leading 
to discontinuation of study drug were comparable across the 3 
treatment arms (5.1% in the MTX arm, 4.4% in the upadacitinib 

15 mg arm, and 3.8% in the upadacitinib 30 mg arm).
Over 24 weeks, infections occurred in approximately one-

third of the patients in each treatment arm. Rates of serious 
infections were highest in the upadacitinib 30 mg arm (2.5%) 
but comparable between the upadacitinib 15 mg and MTX arms 
(1.6% and 1.3%, respectively). Pneumonia was the most frequent 
serious infection in any treatment arm (in 2 patients in the MTX 
arm, 1 patient in the upadacitinib 15 mg arm, and 3 patients in the 
upadacitinib 30 mg arm). One patient in each upadacitinib arm 

Figure 4. Physical function and radiographic structural damage in patients receiving methotrexate (MTX), upadacitinib (UPA) 15 mg once daily 
(QD), and upadacitinib 30 mg once daily. A and B, Least squares (LS) mean change in the Health Assessment Questionnaire (HAQ) disability 
index (DI) (A) and the proportion of patients in whom a minimum clinically important difference (MCID) in HAQ DI was achieved (B) over 24 
weeks. C and D, LS mean change from baseline in modified total Sharp score (mTSS), erosion score, and joint space narrowing (JSN) (C) 
and the probability of change from baseline in modified total Sharp score (D) at week 24. The LS mean changes from baseline are based on 
the analysis of covariance model with geographic region as fixed factors and baseline value as covariate. The last observation carried forward 
method was used for mean change from baseline in HAQ DI for patients who received rescue medication; nonresponder imputation was used 
for MCID in HAQ DI. Linear extrapolation was used for change from baseline in modified total Sharp score, erosion score, and JSN. Analyses of 
the MCID in HAQ DI included only patients with a baseline HAQ DI of ≥0.22. * = P < 0.05; ** = P < 0.01; *** = P < 0.001, versus MTX.
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had an opportunistic infection (1 patient receiving the 15 mg dose 
had pneumonia cryptococcal, and 1 patient receiving the 30 mg 
dose had a positive cytomegalovirus test with no symptoms). The 
frequencies of herpes zoster were similar in the 2 upadacitinib 
arms (2.2%), which were higher than that in the MTX arm (0.3%). 
Higher percentages of patients had anemia and CPK elevations in 
the upadacitinib 30 mg arm than in the 15 mg arm (2.8% receiving 
the 15 mg dose and 4.1% receiving the 30 mg dose had ane-
mia; 2.8% receiving the 15 mg dose and 11.1% receiving the 
30 mg dose had elevated CPK levels). Most hepatic disorders 
were nonserious, and transient transaminase elevations occurred 
with similar frequencies across the 3 treatment arms (6.0% in the 
upadacitinib 15 mg arm and 4.5% in the upadacitinib 30 mg arm 
versus 5.4% in the MTX arm). There were 3 malignancy events 
(0.9%) in the upadacitinib 15 mg arm compared to 1 in the MTX 
arm and none in the upadacitinib 30 mg arm. The frequencies of 
adjudicated MACE, adjudicated venous thromboembolic event, 
and gastrointestinal perforations were comparable across treat-
ment groups. There were no events of nonmelanoma skin cancer, 
active/latent tuberculosis, or lymphoma throughout the 24-week 
period (Table 2).

Six deaths occurred over the 24-week period. One death 
in the MTX arm was attributed to acute myocardial infarction by 
the cardiovascular adjudication committee. Of the 2 deaths in the 
upadacitinib 15 mg group, 1 was attributed to hypoxic ischemic 
encephalopathy following myocardial infarction (by the cardiovas-
cular adjudication committee), while the other was due to meta-
static malignant melanoma and tumor infiltration of the hepatic 
vein (not considered a venous thromboembolic event by the car-
diovascular adjudication committee). This second patient had a 
history of malignant melanoma prior to study entry. One of the 
3 deaths in the upadacitinib 30 mg arm was adjudicated by the 
cardiovascular adjudication committee as a sudden cardiovascu-
lar death, the second was due to pneumonia and sepsis, and 
the third was due to peritonitis. This third patient had a history of 
gastrointestinal bleeding prior to study entry.

The mean values for all hematologic parameters in each 
treatment arm were within normal limits at baseline and remained 
so for some parameters at all subsequent visits. However, higher 
proportions of patients had grade 3 or 4 decreases in hemoglo-
bin, neutrophil, leukocyte, and platelet values in the upadacitinib 
30 mg arm compared to the upadacitinib 15 mg and MTX arms 
(Table 2). The proportions of patients with grade 3 or 4 decreases 
in lymphocytes were higher in the MTX arm compared to both 
upadacitinib arms. The proportion of patients with elevated ala-
nine transaminase (ALT; grade 3) was higher in the MTX arm 
(3.5%) and comparable between the upadacitinib arms (1.3% 
and 1.6% in the 15 mg and 30 mg arms, respectively), while the 
proportions of patients with grade 3 aspartate transaminase (AST) 
elevations were highest in the MTX arm (2.6%), followed by the 
upadacitinib 30 mg and 15 mg arms (1.3% and 0.3%, respec-
tively). Few patients had grade 4 ALT and AST elevations (Table 2). 

Treatment with upadacitinib 15 mg or upadacitinib 30 mg resulted 
in numerically greater mean increases from baseline in low-density  
and high-density lipoprotein cholesterol at week 24 compared 
with treatment with MTX (0.2–1.1 mmoles/liter) (Supplementary 
Figure 5, available on the Arthritis & Rheumatology website at 
http://onlin elibr ary.wiley.com/doi/10.1002/art.41384/ abstract).

Within 24 hours of dosing, mean plasma upadacitinib concen-
trations ranged from 26.7 ng/ml (around peak time) to 5.89 ng/ml  
(close to trough time) for 15 mg once daily and from 78.8 ng/ml 
(around peak time) to 12.3 ng/ml (close to trough time) for 30 mg 
once daily. These concentrations were consistent with obser-
vations in other upadacitinib studies in RA (16,17) and with the 
predicted plasma concentrations based on prior assessments of 
upadacitinib pharmacokinetics (32,33).

DISCUSSION

In this SELECT-EARLY trial in MTX-naive patients with RA, 
both doses of upadacitinib were superior to MTX in all efficacy 
outcomes, including multiple definitions of clinical remission 
and PROs. The clinical remission response rates were similar 
between the 15 mg and 30 mg doses (~30% for CDAI and SDAI 
at week 24; ≥24% for Boolean remission at week 24). Favorable 
responses to upadacitinib treatment were rapid (as early as the 
first postbaseline visit at week 2, at which MTX had not been fully 
titrated), and persisted through 24 weeks across both patient- 
and physician-reported measures. Additionally, both upadacitinib 
doses prevented progression of structural damage over 24 weeks 
in ~90% of patients. Results for the primary and all ranked key 
secondary end points remained statistically significant after mul-
tiplicity adjustments (Supplementary Table 2, available on the 
Arthritis & Rheumatology website at http://onlin elibr ary.wiley.com/
doi/10.1002/art.41384/ abstract). Sensitivity analyses for primary 
and key secondary end points were consistent with the primary 
analyses (Supplementary Table 3, available on the Arthritis & Rheu-
matology website at http://onlin elibr ary.wiley.com/doi/10.1002/
art.41384/ abstract). With 945 patients treated, SELECT-EARLY is 
among the largest global, double-blind trials ever conducted in 
MTX-naive patients.

In this population, the primary treatment target is remis-
sion, or at least a state of low disease activity, within 6 months 
as described in the ACR guidelines and EULAR recommenda-
tions (1,2,34). SELECT-EARLY is the first trial to demonstrate 
achievement of Boolean remission by week 24 in 24–25% of 
MTX-naive patients receiving a JAK inhibitor. Importantly, ~90% 
of the patients in this trial had no radiographic progression of joint 
damage (modified total Sharp score ≤0), with no progression pre-
viously reported in ~76% of similar patients treated with a JAK 
inhibitor (11), though no head-to-head comparison is available.

This head-to-head comparison of upadacitinib with MTX 
allowed for a robust examination of the safety profile of upada-
citinib versus MTX. The data are consistent with those reported 

http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
http://onlinelibrary.wiley.com/doi/10.1002/art.41384/abstract
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previously in other phase III upadacitinib trials (16–19). AEs gen-
erally occurred at frequencies similar to or numerically less with 
15 mg than with the active comparator MTX, with the exception of 
herpes zoster. Grade 3 and 4 changes occurred more frequently 
with upadacitinib 30 mg for hemoglobin and neutrophil values 
and more frequently with MTX for lymphocyte and transaminase 
values.

The trial has some limitations. While a majority of patients had 
a relatively short duration of RA, a sizeable minority had disease 
for longer durations but had not been treated with MTX. How-
ever, 25% were previously treated with non-MTX csDMARDs. In 
addition, this trial was limited to patients with risk factors for radio-
graphic progression, thus limiting the generalization of these data 
to all MTX-naive patients with RA. Patients with active disease of 
very recent onset, recruited from an early arthritis clinic, may differ 
somewhat from those studied here.

While MTX is the most widely accepted “initial therapy for 
RA,” it is appropriate nonetheless to point out its limitations. MTX 
achieves remission—the consensus treatment target in early 
RA—in only a minority of patients (<20% in this trial), and achieves 
acceptable disease control in at most 60% of patients (3–5). It may 
not be an appropriate treatment of choice in certain patient pop-
ulations (e.g., patients with significant alcohol intake). In addition, 
weekly MTX is associated with the relatively frequent occurrence of 
nonserious but inconvenient AEs, such as nausea, oral ulcers and 
other gastrointestinal symptoms, alopecia, and general malaise. It 
is also associated with the potential for more serious events, with 
hepatotoxicity and myelosuppression being relatively common and 
interstitial pneumonitis uncommon but potentially life-threatening  
(35). Recently, a large controlled study of MTX for cardiovascu-
lar disease prevention demonstrated negative findings and unex-
pectedly revealed an increased risk of non–basal cell skin cancer 
(36,37). Thus, MTX is not always the ideal treatment for all patients, 
and the search for alternative therapies is legitimate.

In summary, 15 mg and 30 mg once-daily doses of upad-
acitinib demonstrated achievement of superior clinical and ra -
diographic outcomes and PROs versus MTX in MTX-naive RA 
patients who are at increased risk of structural damage. Treat-
ment with upadacitinib 15 mg once daily resulted in a plateau of 
efficacy and a safety profile generally comparable to that of MTX. 
Treatment with upadacitinib 30 mg was associated with minimal 
additional efficacy compared to 15 mg, and a higher rate of cer-
tain serious AEs and infection, including serious infection. These 
head-to-head data provide consistent evidence of the efficacy of 
this JAK1-selective inhibitor versus the gold standard of initial RA 
therapy, supporting the potential of upadacitinib as a new thera-
peutic option for patients with RA.
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