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Inhibition of structural joint damage progression
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Abstract

Objectives. To evaluate the inhibition of progression of structural joint damage through week 48 in patients with

moderately to severely active RA receiving upadacitinib as monotherapy or in combination with MTX.

Methods. Radiographic progression was assessed in two phase 3 randomized controlled trials. MTX-naı̈ve

patients were randomized to upadacitinib 15 or 30 mg once daily or MTX monotherapy (SELECT-EARLY, n¼945),

while MTX inadequate responders (IRs) were randomized to upadacitinib 15 mg once daily or adalimumab 40 mg

every other week or placebo added to background MTX (SELECT-COMPARE, n¼ 1629). The mean changes from

baseline in modified total Sharp score (mTSS), joint space narrowing and erosion scores were determined. Data

were analysed both by linear extrapolation for missing data imputation and treatment switching and as observed.

Results. In patients naı̈ve or with limited exposure to MTX (SELECT-EARLY), mean changes from baseline to week 48 in

mTSS were 0.03 for upadacitinib 15mg, 0.14 for upadacitinib 30mg and 1.00 for MTX based on linear extrapolation

(P<0.001 for both upadacitinib doses vs MTX). Among patients with an inadequate response to MTX (SELECT-COMPARE),

the mean change from baseline in mTSS was significantly reduced in the upadacitinib 15mg plus MTX group vs placebo

plus MTX (0.28 vs 1.73; P<0.001). The mean change from baseline in the adalimumab plus MTX group was 0.39.

Conclusion. Upadacitinib monotherapy or in combination with background MTX was effective in inhibiting the

progression of structural joint damage through week 48 in MTX-naı̈ve and MTX-IR patients with RA.

Trial registration. ClinicalTrials.gov (https://clinicaltrials.gov), NCT02706873 and NCT02629159
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Introduction

RA is a chronic inflammatory disease associated with pro-

gressive joint destruction, impaired physical function and

work disability [1, 2]. Long-term inhibition of structural joint

damage is one of the key treatment goals in the manage-

ment of RA [3]. Biologic DMARDs, such as TNF inhibitors,

have demonstrated sustained inhibition of radiographic

progression with long-term treatment when administered

as monotherapy or in combination with MTX in patients

with early and established RA [4, 5]. In recent years, sev-

eral novel targeted synthetic DMARDs have been
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approved for the treatment of RA, with demonstrated

effects on structural joint progression.

Upadacitinib, an oral, selective and reversible inhibitor

of Janus kinase (JAK) 1 [6], was recently approved in

many countries for the treatment of RA [7, 8]. In

randomized controlled trials, upadacitinib significantly

reduced the progression of structural joint damage at

6 months as monotherapy in MTX-naı̈ve patients with

active RA (SELECT-EARLY study, NCT02706873) and in

combination with MTX in patients with active RA who

had an inadequate response to MTX (SELECT-

COMPARE study, NCT02629159) [9–11]. The aim of this

analysis was to evaluate the progression of structural

(radiographic) joint damage over 1 year in patients

enrolled in these two upadacitinib RA studies.

Methods

Study designs and patients

The primary results of the randomized, double-blind, phase

3 upadacitinib RA clinical trials, SELECT-EARLY and

SELECT-COMPARE, have been previously published [9,

10]. Briefly, both trials enrolled patients with active RA (six

or more swollen and six or more tender joints) and elevated

high-sensitivity CRP (hs-CRP) �5 mg/l (upper limit of nor-

mal 2.87 mg/l). Enrolled patients were at increased risk of

radiographic progression, with one or more erosion on

hand and feet radiographs or positivity to both anti-CCP

antibodies and RF in SELECT-EARLY [10] and the pres-

ence of at least one of the following features at baseline in

SELECT-COMPARE: three or more erosions on hand and

feet radiographs or one or more erosion and anti-CCP or

RF positivity [9].

In SELECT-EARLY, patients who were MTX-naı̈ve or

had received three or fewer weekly lifetime doses of

MTX and had completed a 4-week washout period be-

fore receiving the first dose of study drug were random-

ized to blinded upadacitinib 15 mg or 30 mg once daily

(QD) monotherapy or MTX weekly monotherapy starting

at 10 mg/week (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. The MTX dose increment was 5 mg/4 weeks

with a minimum of 15 mg/week as the final dose if in-

tolerance of 20 mg/week was documented. Optimization

of background therapy (NSAIDs, low-potency analge-

sics, low-dose glucocorticoids but not DMARDs) was

permitted for patients who did not achieve at least 20%

improvement from baseline in both tender and swollen

joint counts at two consecutive visits starting at week

12. Blinded addition of MTX or upadacitinib (i.e. combin-

ation study drug rescue) was required starting at week

26 for patients not meeting clinical remission by the

Clinical Disease Activity Index (CDAI; defined as CDAI

�2.8) and who did not achieve at least 20% improve-

ment in both swollen and tender joint counts.

In SELECT-COMPARE, patients with an inadequate

response to �3 months of MTX [stable dose 15–25 mg/

week or �10 mg/week in patients who could not tolerate

�15 mg/week for �4 weeks (MTX-IR)] were randomized

to blinded placebo, upadacitinib 15 mg QD or adalimu-

mab 40 mg every other week in addition to stable back-

ground MTX. Blinded rescue treatment from placebo

and adalimumab to upadacitinib and upadacitinib to

adalimumab occurred at weeks 14, 18 or 22 for patients

who did not achieve at least 20% improvement from

baseline in both tender and swollen joints (‘non-res-

ponders’). All patients initially randomized to placebo

were switched to upadacitinib by week 26. At week 26,

all remaining patients not meeting low disease activity

(CDAI score �10) receiving adalimumab were rescued

to upadacitinib, while those receiving upadacitinib were

rescued to adalimumab in a blinded fashion.

All patients provided written informed consent and

both studies were conducted in accordance with

International Council for Harmonisation guidelines, applic-

able regulations and guidelines governing clinical study

conduct and the ethical principles of the Declaration of

Helsinki. Each study and all study-related documents

were approved by independent ethics committees or in-

stitutional review boards (Supplementary Tables S1 and

S2, available at Rheumatology online).

Assessment of radiographic progression

Bilateral radiographs of hands and feet acquired using

side-verifying positioning frames were read in a dedicated

session up to week 24/26 (reading session 1) and at the

end of 1 year (reading session 2) from the baseline, week

24 (6 months) and week 48 (1 year) visits in SELECT-

EARLY and baseline, week 14 (for non-responders only),

week 26 (6 months) and week 48 (1 year) in SELECT-

COMPARE. Radiographs from all visits for a patient were

read simultaneously but in random order at the central

imaging laboratory by two independent primary radiolog-

ists blinded to visit dates, treatment assignments and any

clinical information and by a third independent assessor

in cases requiring adjudication. The mean changes from

baseline in van der Heijde modified total Sharp score

(mTSS) [12, 13], joint-space narrowing score and erosion

score at 6 months (week 24/26 radiographs) and 1 year

(week 48 radiographs) were determined in both studies.

In addition, the proportion of patients with no radiograph-

ic progression (change in mTSS �0) at 6 months and

1 year were determined in both studies.

Cumulative probability plots were generated to depict

the mean change in mTSS at week 48 on a patient level.

Interreader agreement was assessed by the intraclass

correlation coefficient for mTSS, joint-space narrowing

and erosion scores.

To further assess whether there is a difference among

patients with highly aggressive disease, the top 10% of

radiographic progressors in each treatment arm were

assessed in both studies using linear extrapolation (LE)

analysis.

Statistical analyses

One-year radiographic outcomes were prespecified per

the statistical analysis plan, which was written and signed
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prior to data analysis. Missing data and data after com-

bination study drug rescue (SELECT-EARLY) or treatment

switching (SELECT-COMPARE) were imputed by LE. A

sensitivity analysis was conducted using last observation

carried forward (LOCF) for missing data and data after

rescue/treatment switching. Analyses were also con-

ducted based on as-observed data without imputation.

Of note, in SELECT-COMPARE, all patients initially

randomized to placebo were switched to upadacitinib by

week 26 at the latest. Consequently, all week 48 data for

these patients were extrapolated in LE analysis.

A subgroup analysis for non-switchers (defined as

patients who continued randomized monotherapy with

upadacitinib 15 or 30 mg or MTX in SELECT-EARLY or

those on upadacitinib 15 mg or adalimumab who did not

switch therapy in SELECT-COMPARE) was also con-

ducted. Patients who were rescued to combination ther-

apy in SELECT-EARLY were excluded from the subgroup

analysis to show data for upadacitinib or MTX monother-

apy only and patients who switched study drug in

SELECT-COMPARE were excluded to show data for con-

tinuous upadacitinib and continuous adalimumab only.

The mean change from baseline in mTSS and joint-

space narrowing and erosion scores were summarized

by point estimate and 95% CI for each randomized

treatment arm. Comparisons between treatment arms

were performed using the analysis of covariance model

with treatment and main stratification factor [geographic

region (SELECT-EARLY) or prior biologic DMARD

(SELECT-COMPARE)] as fixed factors and the corre-

sponding baseline value as the covariate.

The proportions of patients with no progression were

summarized and comparisons were performed using the

Cochran–Mantel–Haenszel test, adjusting for stratifica-

tion factor. The proportion of patients with progression

from baseline in mTSS less than or equal to the smallest

detectable change (SDC) were also summarized [SDC in

mTSS at 6 months and 1 year was defined as follows:

�1.5 and �1.8 (SELECT-EARLY) or �1.7 and �1.8

(SELECT-COMPARE), respectively]. The SDC in mTSS

was calculated for each study from the variability in

baseline to 6 months or to 1 year changes in scores

assigned by the two blinded readers [14].

The number needed to treat for preventing one add-

itional patient from experiencing progression in erosion

(defined as the change from baseline to 1 year in erosion

score >0) for upadacitinib 15 mg and 30 mg compared

with MTX was also evaluated in SELECT-EARLY.

Results

Overall, 945 MTX-naı̈ve patients from SELECT-EARLY

(MTX, n¼314; upadacitinib 15 mg, n¼ 317; upadacitinib

30 mg, n¼314) and 1629 MTX-IR patients from

SELECT-COMPARE (placebo, n¼ 651; upadacitinib

15 mg, n¼651; adalimumab, n¼327) were included in

this analysis. Baseline characteristics from both studies

have been published previously [9, 10]. Briefly, the mean

time since RA diagnosis ranged from 2.6 to 2.9 years

(median 0.5–0.6 years) in SELECT-EARLY and 8.1–

8.3 years (median 5.5–5.8 years) in SELECT-COMPARE.

In SELECT-EARLY, <10% (range 6.1–9.5%) of patients

had received MTX prior to study start (three or fewer

lifetime weekly doses); the mean MTX dose at week 24

in the MTX group was 19.2 mg. The mean MTX dose at

baseline in SELECT-COMPARE ranged from 16.8 to

17.1 mg/week across the treatment arms. The majority

of patients were RF and/or anti-CCP positive (>80% in

both studies) and mean hs-CRP ranged from 18 to

23 mg/l.

In SELECT EARLY, no data were extrapolated at

week 24 because no patient had applicable data for LE;

data for �12–22% of patients were extrapolated at

week 48 across the three treatment groups in the LE

analysis (Supplementary Table S3, available at

Rheumatology online). In SELECT-COMPARE, data for

38%, 14% and 21% of patients were extrapolated in

the placebo, upadacitinib and adalimumab groups, re-

spectively, at week 26 in the LE analysis, whereas data

for all patients receiving placebo and about half of

patients receiving upadacitinib (44%) and adalimumab

(57%) were extrapolated at week 48 (Supplementary

Table S3, available at Rheumatology online).

Radiographic progression

Upadacitinib treatment was associated with inhibition of

progression of structural joint damage over 1 year in

SELECT-EARLY. The mean changes from baseline in

mTSS were 0.03 for upadacitinib 15 mg, 0.10 for upada-

citinib 30 mg and 0.66 for MTX at 6 months and 0.03,

0.14 and 1.00, respectively, at 1 year based on LE ana-

lysis [treatment difference at 6 months: upadacitinib

15 mg vs MTX �0.63 (95% CI �0.94, �0.32) and upada-

citinib 30 mg vs MTX �0.56 (�0.87, �0.24); at 1 year:

upadacitinib 15 mg vs MTX �0.97 (95% CI �1.42,

�0.53) and upadacitinib 30 mg vs MTX �0.87 (�1.31,

�0.42); all P< 0.001; Fig. 1A]. Results were similar in

the LOCF analysis, with P<0.001 for all treatment com-

parisons (Supplementary Fig. S1, available at

Rheumatology online). Similar and statistically significant

results were also demonstrated in the as-observed ana-

lysis (Fig. 1B).

Significantly higher proportions of patients receiving

upadacitinib 15 mg and 30 mg monotherapy did not ex-

perience radiographic progression (change from base-

line in mTSS �0) compared with MTX monotherapy at

6 months and 1 year in the LE and as-observed analyses

(all P<0.001; Fig. 2). The cumulative probability of

change from baseline to year 1 in mTSS was in accord-

ance with these data (Fig. 3) and significantly more

patients receiving upadacitinib showed radiographic

progression less than or equal to SDC in mTSS at

6 months and 1 year vs MTX (Table 1).

Similar results were observed in joint-space narrowing

and erosion scores, both of which were significantly

reduced from baseline with upadacitinib 15 mg and

30 mg monotherapy vs MTX monotherapy at 6 months

and 1 year in the LE, LOCF and as-observed analyses
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(all P�0.05; Fig. 4, Supplementary Fig. S1, available at

Rheumatology online).

Upadacitinib treatment was also associated with in-

hibition of progression of structural joint damage over

1 year among MTX-IR patients from SELECT-

COMPARE. The mean changes from baseline in mTSS

were 0.16 for upadacitinib 15 mg QD (þbackground

MTX) and 0.94 for placebo (þbackground MTX) at

6 months and 0.28 and 1.73, respectively, at 1 year

based on LE analysis [treatment difference �0.79 (95%

CI �1.07, �0.51) at 6 months and �1.44 (�1.95, �0.93)

at 1 year; all P< 0.001; Fig. 1A]. Similar and statistically

significant results were also shown in the LOCF analysis

(Supplementary Fig. S1, available at Rheumatology

online).

Significantly higher proportions of patients in the upa-

dacitinib 15 mg group did not experience radiographic

progression compared with the placebo group at

6 months and 1 year in both the LE and as-observed

analyses (all P< 0.001; Fig. 2). The cumulative probabil-

ity of change from baseline to year 1 in mTSS was in

accordance with these data (Fig. 3) and significantly

more patients in the upadacitinib 15 mg group also

showed changes from baseline in mTSS less than or

equal to SDC at 6 months and 1 year vs the placebo

group (Table 1).

Furthermore, significantly reduced progression of

joint-space narrowing and erosion scores with upadaci-

tinib 15 mg QD (þbackground MTX) vs placebo

(þbackground MTX) were observed at 6 months [treat-

ment difference �0.34 (95% CI �0.50, �0.18) and

�0.36 (�0.52, �0.20); both P<0.001] and 1 year

[�0.62 (�0.91, �0.34) and �0.66 (�0.95, �0.37), re-

spectively; both P<0.001; Fig. 4A and C]. Similar and

statistically significant results were also shown in the

LOCF analysis (Supplementary Fig. S1, available at

FIG. 1 Change from baseline in mTSS in the (A) LE and (B) as-observed analyses over 1 year

In SELECT-COMPARE, at week 26 (6-month visit), patients receiving placebo were switched to upadacitinib. The

month 6 analysis was conducted at week 24 in SELECT-EARLY and week 26 in SELECT-COMPARE; the year 1 ana-

lysis was conducted at week 48 in both studies. eow, every other week; PBO, placebo; UPA, upadacitinib.

***P< 0.001 upadacitinib vs MTX or placebo. ###P<0.001 and #P< 0.05 adalimumab vs placebo.
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Rheumatology online). Consistently significant results

were seen in the as-observed analysis at month 6; pro-

gression of radiographic damage slowed in the placebo

group after all patients switched to upadacitinib at

month 6 (Figs 1B, 4B and D).

The results observed with adalimumab 40 mg every

other week vs placebo (þbackground MTX) were overall

in line with those observed with upadacitinib 15 mg

QD vs placebo (þbackground MTX) at 6 months and

1 year (Figs 1–4, Supplementary Fig. S1, available at

Rheumatology online).

Excellent agreement between the two primary readers

was observed in both studies; the cross-sectional inter-

reader reliability across mTSS and joint-space narrowing

and erosion scores and across the time points varied

from 0.91 to 0.97 among MTX-naı̈ve patients in

SELECT-EARLY and 0.92 to 0.97 in MTX-IR patients in

SELECT-COMPARE.

In the subgroup analysis that excluded patients res-

cued to combination therapy, the results were similar

among patients who remained on MTX or upadacitinib

monotherapy compared with the overall population at

6 months and 1 year in MTX-naı̈ve patients from

SELECT-EARLY (Fig. 5). In SELECT-COMPARE, the

progression rate at 1 year was low overall for patients

who remained on continuous upadacitinib and adalimu-

mab without therapy switch (Fig. 5). In general, when

compared with results at 6 months, patients who were

rescued or switched to upadacitinib in either study gen-

erally experienced limited further radiographic progres-

sion at 1 year (Supplementary Table S4, available at

Rheumatology online).

Among the top 10% of radiographic progressors in

each treatment arm, the mean change from baseline to

year 1 in mTSS was higher in the MTX group [8.27 (95%

CI 5.31, 11.23)] vs upadacitinib 15 mg QD [2.86 (1.61,

4.11)] and upadacitinib 30 mg QD [2.71 (0.95, 4.47);

based on LE analysis] groups in SELECT-EARLY

(Supplementary Fig. S2, available at Rheumatology on-

line) and in the placebo group [12.98 (9.42, 16.53)] vs

upadacitinib 15 mg QD [3.70 (2.48, 4.92)] and adalimu-

mab 40 mg every other week [4.31 (2.03, 6.59); based

FIG. 2 Percentage of non-progressors at (A) 6 months and (B) 1 year

LE and as-observed analyses. Non-progressor defined as a patient with a change from baseline in mTSS �0. In

SELECT-COMPARE, at week 26 (6-month visit), patients receiving placebo were switched to upadacitinib. The

month 6 analysis was conducted at week 24 in SELECT-EARLY and week 26 in SELECT-COMPARE; the year 1 ana-

lysis was conducted at week 48 in both studies. eow, every other week. ***P<0.001 upadacitinib vs MTX or placebo;
###P< 0.001 adalimumab vs placebo.
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on LE analysis] groups in SELECT-COMPARE

(Supplementary Fig. S3, available at Rheumatology on-

line). In MTX-naı̈ve RA, the number needed to treat to

prevent one additional patient from developing erosion

progression over that expected with MTX was 6.7 for

upadacitinib 15 mg and 6.6 for upadacitinib 30 mg

(based on LE; Supplementary Table S5, available at

Rheumatology online).

FIG. 3 Cumulative probability plots of mean change in mTSS in the (A) LE and (B) as-observed analyses

The 1-year analysis. In SELECT-COMPARE, at week 26 (6-month visit), patients receiving placebo were switched to

upadacitinib. eow: every other week.

TABLE 1 The proportion of patients with progression less than or equal to the smallest detectable mTSS change

Analysis SELECT-EARLY, response rate (95% CI) SELECT-COMPARE, response rate (95% CI)

MTX Upadacitinib
15 mg QD

Upadacitinib
30 mg QD

Placebo Upadacitinib
15 mg QD

Adalimumab
40 mg eow

LE analysis
Month 6 90.2 (86.6, 93.7),

n¼264
96.4 (94.3, 98.6)**,

n¼280
97.8 (96.1, 99.5)***,

n¼273
85.4 (82.5, 88.2),

n¼601
96.0 (94.4, 97.6)***,

n¼596
94.9 (92.5, 97.4),

n¼297
Year 1 86.2 (82.1, 90.3),

n¼268
94.8 (92.2,

97.3)***,
n¼287

96.8 (94.8, 98.9)***,
n¼283

80.1 (76.9, 83.3),
n¼599

93.9 (92.0, 95.8)***,
n¼604

93.6 (90.9, 96.4),
n¼299

As-observed
analysis
Month 6 90.3 (86.8, 93.8),

n¼268
96.4 (94.3, 98.6)**,

n¼281
97.8 (96.1, 99.5)***,

n¼275
88.9 (86.4, 91.5),

n¼588
96.2 (94.7, 97.8)***,

n¼585
96.2 (94.0, 98.4),

n¼291

Year 1 89.9 (86.1, 93.6),
n¼247

94.3 (91.6, 97.1),
n¼265

97.3 (95.4, 99.3)***,
n¼262

89.4 (86.9, 91.9),
n¼575

94.6 (92.7, 96.4)**,
n¼571

94.6 (91.9, 97.2),
n¼276

Smallest detectable change defined as change from baseline in mTSS �1.5 and �1.8 (SELECT-EARLY) or �1.7 and �1.8

(SELECT-COMPARE) at 6 months and 1 year, respectively. eow, every other week. ***P<0.001, **P<0.01 upadacitinib vs
MTX or placebo.
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Discussion

This analysis of the SELECT-EARLY and SELECT-

COMPARE studies demonstrated that treatment with

upadacitinib monotherapy (15 or 30 mg QD) or combin-

ation therapy with background MTX (15 mg QD) was

associated with significantly reduced progression of

structural joint damage assessed by mTSS through

1 year in patients with active RA who were either MTX-

naı̈ve or had an inadequate response to MTX. The

results for the LE and as-observed analyses were con-

sistent, as were change scores for overall mTSS and its

FIG. 4 Change from baseline in (A, B) joint-space narrowing and (C, D) erosion scores

The (A and C) LE and (B and D) as-observed analyses. In SELECT-COMPARE, at week 26 (6-month visit), patients

receiving placebo were switched to upadacitinib. The month 6 analysis was conducted at week 24 in SELECT-EARLY

and week 26 in SELECT-COMPARE; the year 1 analysis was conducted at week 48 in both studies. eow: every other

week; ES: erosion score; JSN: joint-space narrowing score; PBO: placebo; UPA: upadacitinib. ***P<0.001, **P<0.01,

*P<0.05 upadacitinib vs MTX or placebo. ###P<0.001 and ##P<0.01 adalimumab vs placebo.
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FIG. 5 Change in (A) mTSS, (B) joint-space narrowing, (C) erosion score and (D) percentage of non-progressors

Analyses among non-switchers in the SELECT-EARLY and SELECT COMPARE (as-observed analysis). SELECT-

EARLY at 6 months: MTX, n¼ 232; upadacitinib 15 mg, n¼263; upadacitinib 30 mg, n¼266; and at 1 year: MTX,

n¼215; upadacitinib 15 mg, n¼ 249; upadacitinib 30 mg, n¼ 255. SELECT-COMPARE at 6 months: upadacitinib

15 mg, n¼ 348; adalimumab 40 mg, n¼136; and at 1 year: upadacitinib 15 mg, n¼ 342; adalimumab 40 mg, n¼132.

Non-switchers were patients who remained on randomized therapy. eow: every other week; ES: erosion score; JSN:

joint-space narrowing score; PBO: placebo; UPA: upadacitinib.
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joint-space narrowing and erosion score components.

Baseline and 6-month radiographs were reread as part

of the scoring of the year 1 data, and consistency be-

tween reading sessions was demonstrated [9–11]. In line

with the main radiographic findings of the two studies,

most of the top 10% of radiographic progressors were

from the control groups (MTX or placebo). In addition, a

significantly higher proportion of patients receiving upa-

dacitinib showed no radiographic progression compared

with MTX or placebo, consistent with the mTSS change

scores. Progression was also low in the subgroups of

patients who received continuous upadacitinib therapy

or received upadacitinib rescue therapy after switch/res-

cue. Our findings also demonstrated that patients origin-

ally randomized to placebo and then switched to

upadacitinib 15 mg QD at or prior to 6 months had more

structural progression compared with patients receiving

upadacitinib 15 mg QD from baseline, indicating that

early intervention with upadacitinib is more beneficial

over the long term. However, progression of radiograph-

ic damage slowed once patients receiving placebo

switched to active treatment with upadacitinib. This is in

agreement with previous studies that have demon-

strated that earlier disease control is associated with

reduced radiographic progression in patients with RA

[15–17].

Inhibition of radiographic progression has also been

observed in other JAK inhibitor studies; however, results

have not always been consistent between use as mono-

therapy or in combination with MTX [18–25]. The results

in the SELECT-EARLY study showed consistent struc-

tural benefit vs MTX with both upadacitinib doses

(15 mg and 30 mg QD) in an MTX-naı̈ve population. In

addition, in the SELECT-COMPARE study, upadacitinib

15 mg QD (þbackground MTX) reduced radiographic

progression vs placebo in a similar manner as adalimu-

mab 40 mg every other week (þbackground MTX) vs

placebo in an MTX-IR population. The efficacy of adali-

mumab in inhibiting structural progression is well estab-

lished [15, 26–28], and results from a long-term

integrated analysis demonstrated that cumulative radio-

graphic progression was significantly less in patients ori-

ginally treated with adalimumab plus MTX compared

with patients treated with MTX monotherapy alone for

the first few years, highlighting the importance of early

optimization of disease control [15].

The limitations of this analysis included that all

patients receiving placebo in SELECT-COMPARE were

rescued or switched to upadacitinib by week 26, so

there was no true placebo comparator group up to

1 year. The placebo duration was limited to 6 months

owing to ethical considerations. LE analysis was used to

impute missing data and data after rescue/treatment

switch, which is based on the assumption that the rate

of change in radiographic progression is linear, and

being a single imputation approach, does not account

for uncertainty in the imputed values, which may lead to

underestimation of the standard errors. Of note, LE is

considered a valid methodology to estimate progression

over time and is commonly used [29], but given the limi-

tations of LE, it is relevant that both the conservative

LOCF analysis and the as-observed data provided con-

sistent results. Another limitation was that SELECT-

COMPARE was a head-to-head study that assessed the

efficacy of upadacitinib vs adalimumab for prespecified

clinical endpoints but was not planned or powered to

compare upadacitinib vs adalimumab for radiographic

endpoints. However, although no formal comparisons

were made, radiographic data observed with upadaciti-

nib were overall in line with adalimumab data. Also, typ-

ical for radiographic progression studies in RA, only a

subset of patients accounted for most of the progres-

sion in both arms, highlighting the need for biomarkers

that could better identify patients likely to progress.

Although the results from both studies could be con-

founded by their respective rescue treatments, similar

outcomes were evident in the subgroup analyses of

patients receiving continuous therapy (i.e. non-

switchers).

The strengths of this analysis are that it involved a

large population of both MTX-naı̈ve and MTX-IR patients

with active RA and characteristics known to be associ-

ated with progression. All radiographs were scored by

two central readers who were blinded to radiographic

sequence and all clinical information. In addition, both

LE and as-observed analyses were conducted and dem-

onstrated consistent results, with the exception of the

year 1 as-observed data from SELECT-COMPARE that

did not reach significance vs the placebo to upadacitinib

switch group. However, this was not unexpected, given

the slowing of progression following the switch from pla-

cebo to upadacitinib by week 26.

Conclusions

Upadacitinib significantly inhibited the progression of

structural joint damage through 1 year in patients with

active RA who were at increased risk for joint damage,

both as monotherapy in MTX-naı̈ve patients and in com-

bination with background MTX in MTX-IR patients.

Consistent results were observed with both upadacitinib

doses (15 mg and 30 mg QD), in the LE and as-

observed analysis, when assessing mTSS, joint-space

narrowing, joint erosion scores or percentage of non-

progressors. These findings provide further support that

upadacitinib is an effective treatment for the manage-

ment of RA.
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