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ABSTRACT

Objectives: Magnetic resonance imaging (MRI) was used in a Phase IIb study (NCT01185353) of 

baricitinib in patients with RA to support dose selection for the Phase III program. 

Methods: 301 patients with active RA on stable methotrexate were randomized 2:1:1:1:1 to 

placebo or once-daily baricitinib (1-, 2-, 4-, or 8-mg) for up to 24 weeks. 154 patients with 

definitive radiographic erosion had MRI of the hand/wrist at baseline and weeks 12 and 24. 

Two expert radiologists, blinded to treatment and visit order, scored images for synovitis, 

osteitis, bone erosion, and cartilage loss. Combined inflammation (osteitis + 3x synovitis score) 

and total joint damage (erosion + 2.5x cartilage loss score) scores were calculated. Treatment 

groups were compared using analysis of covariance adjusting for baseline scores. 

Results: Mean changes from baseline to week 12 for synovitis were -0.10, -1.50, and -1.60 for 

patients treated with placebo, baricitinib 4-mg, and baricitinib 8-mg, respectively (P=0.003 vs 

placebo for baricitinib 4- and 8-mg); mean changes for osteitis were 0.00, -3.20, and -2.10 

(P=0.001 vs placebo for baricitinib 4-mg and P=0.037 for 8-mg) and mean changes for bone 

erosion were 0.90, 0.10, and 0.40 (P=0.089 for 4-mg and P=0.275 for 8 mg), respectively in 

these treatment groups.

Conclusions: Using MRI findings in this subgroup of patients suggest suppression of synovitis, 

osteitis, and combined inflammation by baricitinib 4- and 8-mg, which corroborate previously 

demonstrated clinical efficacy of baricitinib and increase confidence that baricitinib 4-mg could 

positively effect reduction of the radiographic progression in Phase III studies. 
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Introduction

Inhibition of structural damage progression is important in delaying or preventing rheumatoid 

arthritis (RA)-related disability. Contemporary Phase III RA clinical programs assess disease-

modifying properties of new therapies to ensure that improvements in clinical symptoms of RA 

are associated with reduced rates of joint damage, which may nonetheless progress because of 

persistent ‘silent’ subclinical inflammation(1). However, dose-ranging Phase II studies 

frequently do not include assessment of structural damage as a criterion for dose selection 

under the assumption that clinical responses, particularly reductions in swollen joint counts and 

acute phase reactants, will sufficiently predict disease modification(2,3).

A major reason for not assessing suppression of structural damage in Phase II dose-ranging 

studies relates to the challenges associated with using conventional radiography for this 

purpose, which typically requires longer placebo-controlled treatment durations (≥24 weeks)(4) 

and larger numbers of patients than would be feasible or ethical in dose-ranging studies that, 

by design, may include ineffective doses in addition to the placebo control.

Using magnetic resonance imaging (MRI) to assess structural damage may overcome some of 

these constraints. MRI is more sensitive than radiography in detecting joint damage and is able 

to visualize synovitis and osteitis that radiography cannot(5,6). In controlled clinical trials, MRI 

has been shown to discriminate inhibition of progression of bone erosion and cartilage loss in 

as little as 12 weeks and suppression of synovitis and osteitis within only 2 weeks of initiating 

active therapy(7,8) with patient numbers (~25‒30 patients per arm) that are feasible for Phase 

II studies. 
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Baricitinib is approved for treatment of moderately-to-severely active RA in adults in over 50 

countries including European countries, Canada, the United States, and Japan. In a placebo-

controlled, dose-ranging, Phase IIb study, the effects of baricitinib on clinical symptoms and 

function were assessed in patients with moderately-to-severely active RA despite treatment 

with methotrexate (MTX)(9). That study included an MRI substudy assessing changes in 

synovitis, osteitis, bone erosion, and cartilage loss in hands and wrists in a subgroup of patients 

with erosive RA to provide additional data to inform dose selection for Phase III studies. The 

results of both the primary study and MRI substudy (reported here) were used to select 

baricitinib doses for Phase III testing. In Phase III studies, improved clinical symptoms and 

function, and inhibition of the progression of radiographically-assessed structural damage, were 

observed with the selected primary dose of baricitinib (4-mg once-daily) in patients who had 

active disease despite treatment with conventional synthetic disease-modifying antirheumatic 

drugs (csDMARDs)(RA-BUILD)(10) or MTX (RA-BEAM)(11), and in patients who were naïve to 

treatment with csDMARDs (RA-BEGIN)(12). Herein, we report the results of the MRI substudy of 

the Phase II trial and how the MRI data helped support dose selection for the Phase III RA 

program.

MATERIALS AND METHODS

Study design and patients

Detailed methods of the primary study (Clinicaltrials.gov identifier: NCT01185353) are 

described elsewhere(9) and are briefly summarized here. Men and women (18-75 years old, 

N=301) with active disease despite MTX treatment were enrolled between October 2010 and 
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August 2011. Active RA was defined as having ≥8/66 swollen and ≥8/68 tender joints and a 

C-reactive protein (CRP) measurement >1.2 times the upper limit of normal (ULN) or 

erythrocyte sedimentation rate (ESR) >ULN (28mm/h). Patients must have received MTX for 

≥12 weeks, with a stable dose of 10 to 25-mg/week for ≥8 weeks prior to baseline. Key 

exclusion criteria included history of prior biologic DMARD therapy, serious infection within 6 

months of baseline, and malignancy within the prior 5 years.

Patients were randomized 2:1:1:1:1 to receive placebo or baricitinib 1-, 2-, 4-, or 8-mg orally 

once-daily for 12 weeks. Randomization was stratified by participation in the MRI substudy and 

geographic region. At week 12, patients initially assigned to placebo or baricitinib 1-mg were re-

randomized (1:1) to baricitinib 2-mg twice daily or baricitinib 4-mg once-daily for treatment 

through week 24. Patients initially assigned to baricitinib 2-, 4-, or 8-mg continued the same 

treatment through week 24.

Magnetic resonance imaging substudy

After providing informed consent for the substudy, patients at participating centers had 

conventional radiographs of the hands/wrists and feet reviewed centrally by an expert 

radiologist for the presence of erosive disease. Patients with any of the following were excluded 

from the substudy: estimated glomerular filtration rate (eGFR) <60 mL/min based on the 

Modification of Diet in Renal Disease method, prior allergic reaction to gadolinium-based 

contrast agents, contraindications to MRI (eg, claustrophobia, pacemakers, aneurysm clips), or 

previous/current treatment with denosumab. The study was designed by the sponsor, Eli Lilly 

and Company, an academic advisory board that included non-Lilly authors of this manuscript, 
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and Incyte Corporation. The study was conducted in accordance with ethical principles of the 

Declaration of Helsinki and Good Clinical Practice guidelines and was approved by the Schulman 

IRB (#10-5255-0). Ethics approval was also obtained for all 69 sites. All patients provided 

written informed consent.

Magnetic resonance imaging assessments 

Patients with ≥1 definitive radiographic erosion had MRI of the most severely involved 

hand/wrist (determined by highest swollen/tender joint count at baseline) at baseline, week 12, 

and week 24. Patients who discontinued the study early had their next scheduled assessment 

performed off-schedule, prior to withdrawal. Metacarpophalangeal and proximal 

interphalangeal joints were scanned separately from the wrist joints (carpometacarpal, 

intercarpal, and distal radioulnar) using surface coils and 1.5-Tesla whole-body MRI systems. 

Pulse sequences included coronal, fat-suppressed, T1-weighted 3D gradient-echo scans before 

and after intravenous gadolinium contrast and coronal short-tau inversion recovery scans. An 

acrylic hand frame (M-frame, Spire Sciences, Inc. Boca Raton, FL) and biplanar alignment of 

coronal slices were used to ensure reproducible cross-sectional anatomy on serially acquired 

magnetic resonance images. As described in a charter approved prior to image reading, all 

images were read independently by 2 expert radiologists blinded to treatment assignment and 

visit order. Images were read in 2 separate sessions: 1) baseline and 12-week images were read 

simultaneously, but in random order; 2) 3 months later, baseline and 12-week images were 

read again, together with the 24-week images, in random order, without knowledge of the 

prior reading results. 
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Synovitis, osteitis, and bone erosion were scored using Outcome Measures in Rheumatology 

Clinical Trials RA MRI Scoring (RAMRIS)(13), and cartilage loss was scored with the validated 9-

point Cartilage Loss Scale (CARLOS)(14). Scale-adjusted scores for combined inflammation 

(osteitis score + 3x synovitis score) and total joint damage (erosion score + 2.5x cartilage loss 

score) were calculated. We multiplied synovitis by 3 to adjust for the approximately 3-fold 

difference between the scales for synovitis (0‒24) and for osteitis (0‒75). We also adjusted for 

scale difference when computing total damage score (bone erosion scale ranges 0‒250, 

cartilage loss ranges 0‒100).

Statistical analysis

 Analyses of data from this study were pre-specified in the study’s statistical analysis plan. All 

patients with a baseline MRI score were included in the analyses of inflammation endpoints 

(synovitis, osteitis, combined inflammation); for joint damage endpoints (erosion, cartilage loss, 

total joint damage) patients were included if they had baseline and ≥1 postbaseline score. 

Analysis results presented herein are based on scores obtained in the second MRI reading 

session unless patients had data from only the first session (ie, no data after week 12). Inter-

reader agreement was expressed as intra-class correlation coefficient. The top 5% of patients 

with discrepancies in change scores between the 2 readers for synovitis, osteitis, bone erosion, 

or cartilage loss were adjudicated by consensus review to correct potential input errors. 

Adjudicated scores replaced the originally discrepant scores. Scores between the 2 readers 

were otherwise averaged.
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Missing week-12 or 24 MRI scores were imputed by last observation carried forward (LOCF) for 

synovitis, osteitis, and combined inflammation, thereby assuming that patients who 

discontinued early would experience no further improvement of these features had they 

continued assigned treatment. Missing scores for bone erosion, cartilage loss, and total joint 

damage were imputed by linear extrapolation (LE) from baseline and last available scores, 

thereby assuming a constant rate of progression over time until the imputed time point. This 

method has been endorsed as providing an accurate estimation of mean radiographic change 

estimates in RA(15). To estimate what might have been expected had the placebo and 

baricitinib 1-mg groups continued past week 12, week-24 scores for these treatment arms were 

extrapolated from the first 12 weeks using these imputation methods as projections of 

expected results. Other clinical trials using MRI in patients with RA have used similar methods 

of imputation and extrapolation(16).

Post hoc sensitivity analyses for mean changes from baseline were conducted using alternative 

methods to LOCF and LE imputation. Because patients had at most 1 postbaseline observation 

per analysis period (ie, placebo-controlled first 12 weeks and second 12 weeks), any scores 

obtained from early discontinuation scans were discarded. Multiple imputation regression 

based on prior scheduled time points (including baseline) by treatment group was conducted to 

obtain 20 data sets with no missing values prior to the analysis step. By ignoring collected data 

on patients who discontinued early and utilizing baseline scores to impute postbaseline scores 

based on similarity to other randomized patients with complete data, this method was 

expected to confirm the general direction of findings from the primary analysis, but with less 

discriminatory power.
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The week-12 and week-24 changes from baseline for synovitis, osteitis, bone erosion, cartilage 

loss, combined inflammation, and total joint damage were compared between each baricitinib 

group and placebo using separate analysis of covariance models for each outcome and time 

point, adjusting for baseline scores. Post hoc analyses following multiple imputation were 

combined using SAS procedure MIANALYZE to obtain appropriate least-squares mean estimates 

and standard errors for assessing statistical significance. To account for variability in the reading 

and scoring process to identify meaningful changes at the individual patient level, the smallest 

detectable changes (SDC) for synovitis, osteitis, bone erosion, and cartilage loss were 

determined by the method of Bruynesteyn et al(17). 

2-sided P-values with no adjustment for multiple comparisons were computed for evaluation of 

statistical significance. Because this was an exploratory and hypothesis-generating substudy, a 

liberal approach was taken with respect to type I error rate so as not to be limited by statistical 

power in selecting baricitinib doses for Phase III development, even if perhaps some of the 

conclusions on inhibitory effects were incorrect or overstated. We considered this an 

acceptable risk that would be brought to light in Phase III confirmatory studies. Therefore, by 

protocol, any results with P-values <0.20 and favoring baricitinib (equivalent to 1-sided P-values 

<0.10) were considered significant; however, in this report, significant P-values are defined 

using the traditional 2-sided 0.05 threshold, with larger 1-sided P-values <0.10 indicated for 

reference.

Statistical methods for the primary study results are reported in Keystone et al (9).

RESULTS
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Of the 301 patients randomized in the primary study, 205 signed informed consent for the MRI 

substudy and 154 met entry criteria for documented erosive disease by radiograph and had 

baseline MRIs obtained. Baseline demographic and disease characteristics of patients in the 

MRI substudy were generally well balanced across the randomized treatment groups (Table 1) 

and were consistent with those of the overall patient population (data not shown)(9). After 

randomization, 139/154 patients remained in the study for the primary week-12 assessments 

and 69/79 patients randomized to the 2-, 4- or 8-mg dose groups with 24-week treatment 

periods remained through the completion of the MRI substudy. Patients with observed, 

imputed, and analyzed MRI scores is summarized in Table 2. Inter-reader agreement (expressed 

as intra-class correlation coefficients) at week 24 were 0.92 for synovitis, 0.95 for osteitis, 0.95 

for bone erosion, and 0.98 for cartilage loss.

In the primary study, statistically significant, dose-dependent improvements in clinical 

symptoms and function were observed for baricitinib. Treatment effects appeared to plateau at 

the 4-mg dose, with minimal additional improvement with the 8-mg dose (9). For patients 

enrolled in the substudy, American College of Rheumatology 20% (ACR20) response rates were 

statistically significantly higher and declines in Disease Activity Score based on 28-joint count 

and level of high-sensitivity C-reactive protein (DAS28-hsCRP), Health Assessment 

Questionnaire–Disability Index [HAQ-DI] (baricitinib 8-mg only), and swollen joint counts were 

statistically significantly larger for the baricitinib 4-mg and 8-mg doses compared to placebo at 

week 12 (online supplementary Table S1). At week 24, treatment responses for the 4-mg and 

8-mg doses appeared to be similar, and both were associated with higher degrees of efficacy 

compared to the 2-mg dose. 
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With regard to MRI measures of inflammation, compared to placebo, statistically significant 

improvements were observed at week 12 in mean synovitis, osteitis, and combined 

inflammation scores in patients assigned to baricitinib 4-mg and 8-mg, and in mean synovitis 

and combined inflammation in the 1-mg arm (Figure 1). At week 24, mean scores for synovitis, 

osteitis and combined inflammation continued to improve; decreases in synovitis and 

combined inflammation appeared to be dose-dependent (Figure 1).  Post hoc sensitivity 

analyses confirmed these findings, except that they were more robust for 4-mg (all endpoints 

significant), less so for 8-mg (synovitis and combined inflammation significant), and not so for 1-

mg (none significant).

With regard to MRI measures of damage, compared to placebo, statistically significant 

suppression of progression was noted at week 12 in the baricitinib 2-mg treatment arm for 

bone erosion; in the 4-mg arm for cartilage loss; and in the 2-mg and 4-mg arms for total joint 

damage (Figure 2). At week 24, bone erosion, cartilage loss, and total joint damage scores 

remained stable (Figure 2). Post hoc sensitivity analyses confirmed the findings for bone 

erosion, but not for cartilage loss and total joint damage (no significant effects identified). 

Table 3 displays summaries of the percentage of patients with improvements exceeding the 

SDC for synovitis (week-12 SDC=1.8; week-24 SDC=2.1) and osteitis (week-12 SDC=2.5; week-24 

SDC=2.3) and with no worsening in bone erosion (week-12 SDC=1.6; week-24 SDC=1.8) or in 

cartilage loss (week-12 SDC=1.5; week-24 SDC=1.8). Additionally, the table displays the mean 

percentages of uninvolved joints (per patient) that developed new synovitis or cartilage loss 

and uninvolved bones that developed new osteitis or erosions. At week 12, higher rates of 
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improvement in synovitis were observed in the baricitinib 1-mg, 4-mg, and 8-mg treatment 

groups relative to placebo and in osteitis in all dose groups; a higher rate of no worsening in 

bone erosion was observed in the all treatment groups; however, statistical significance was 

not assessed and results are deemed to be of a descriptive nature only and supportive of the 

mean change analyses.

DISCUSSION

The MRI findings from this substudy demonstrate that baricitinib decreased synovitis and 

osteitis and inhibited progression of bone erosion and cartilage loss within 12 weeks of 

initiating treatment in patients with active and erosive RA who previously showed inadequate 

response to treatment with MTX. Similar to the reduction in signs and symptoms of RA, there 

was a dose-dependency to the responses of synovitis, osteitis, and combined inflammation, 

with effects being most pronounced for the baricitinib 4-mg and 8-mg treatment arms. The 

proportion of patients with decreased synovitis provided supporting evidence for the dose 

association. Improvement in inflammation and inhibition of progression of joint damage 

continued over the second 12-week interval; however, direct comparisons with placebo were 

not possible for that interval because subjects in the placebo arm were re-randomized to 

baricitinib. 

Based on the overall results of the Phase IIb study, both the 2- and 4-mg doses demonstrated 

efficacy compared with placebo in terms of ACR20/50/70, low disease activity, and remission; 

the 4-mg dose provided greater efficacy and a more rapid onset of effect than the 2-mg dose. 

The 4-mg once-daily baricitinib dose was selected as the primary dose for Phase III testing(9). 
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Results of the MRI substudy supported this dose selection and indicated that doses higher than 

4-mg were not required to achieve beneficial effects on osteitis or synovitis. These findings 

supported removal of the 8-mg dose from consideration and allowed introduction of a second, 

lower dose (2-mg once-daily) in clinical studies that did not include active comparators. 

Including the 2-mg dose allowed characterization of a minimally effective dose. In the 2 Phase 

III studies with active comparators, the signs and symptoms of RA were improved with 

baricitinib 4-mg and structural progression was inhibited, based on conventional radiography, 

in patients with active RA despite treatment with MTX (RA-BEAM)(11) or who were naïve to 

DMARD treatment (RA-BEGIN)(12). In a third Phase III study that included patients with active 

disease despite treatment with csDMARDs (RA-BUILD)(10), improved symptoms and function 

were observed, and exploratory data indicated reduction in structural damage progression with 

both doses of baricitinib. However, beneficial effects on joints were less pronounced with the 2-

mg dose, a finding that is consistent with the results of this MRI substudy.

Conventional radiography has been the accepted, standard imaging method for assessing the 

progression of joint damage in clinical trials. It has become increasingly challenging to ascertain 

differences in rates of progression of radiographic damage between treatment and control 

arms due to lower disease activity among patients enrolled in clinical trials(18,19), technological 

shift from film-based radiography to digital radiography(5), and most importantly, limits on the 

duration of exposure to placebo or ineffective treatment for subjects with active RA(20). 

Current regulatory guidance suggests that studies longer than 12 weeks include an active 

comparator as the control or provide rescue treatment for patients with active disease(21). 

However, ≥24 weeks is typically needed to demonstrate inhibition of structural progression by 
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radiography in placebo-controlled trials, and even longer durations would be needed for active 

comparator trials or dose-ranging studies, which typically show smaller differences between 

treatment arms. Larger sample sizes may offset some of this power loss, but to date no 

radiographic trial has reported inhibition of progression in only 12 weeks. These issues limit the 

utility of radiography, particularly in dose-ranging studies.

Using RAMRIS and CARLOS scoring, this study demonstrated the ability of MRI to discriminate 

treatment effects on inflammation and structural damage in RA within only 12 weeks in a trial 

with fewer than 50 patients per arm. When RAMRIS was initially described, it included 

assessment of synovitis, osteitis, and bone erosion, but it did not assess cartilage loss(13). An 

MRI joint-space narrowing (JSN) score has since been added to RAMRIS(22). The CARLOS 

method was developed prior to RAMRIS-JSN, and differs from it in that CARLOS assesses 

articular cartilage directly rather than indirectly on the basis of JSN(14). Including a measure of 

cartilage loss allowed derivation of a total joint damage score by MRI, analogous to the 

radiographic Total Sharp Score that combines erosion and JSN scores to provide a more 

comprehensive assessment of joint damage in RA. This is the first clinical trial to demonstrate 

that MRI can discriminate inhibition of progression of cartilage loss in RA within 12 weeks. 

Indeed, articular cartilage appeared to increase with treatment at 12 weeks and in the 4-mg 

and extrapolated 1-mg arms at 24 weeks. Whether this represents actual regeneration of 

hyaline cartilage is not known, but if the finding is corroborated in future studies, it should be 

investigated further. A subsequent trial using CARLOS similarly showed inhibition of progression 

of cartilage loss in only 12 weeks(23).
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There are a number of limitations to these analyses. MRI assessments were obtained in only a 

subgroup of patients enrolled in the study, although randomization was stratified by subgroup 

participation. Because there were small numbers in each subgroup, we did not attempt to 

detect differences between active dose groups. Comparisons of changes in MRI-assessed 

features to those measured by conventional radiographs were not possible, as radiographs 

were not obtained over the same period because of the relatively short period of planned 

observation. Patients who participated in the substudy were required to have evidence of 

erosive disease; therefore, the effect of baricitinib on inflammation or the development of 

structural damage in patients with nonerosive RA was not assessed. Additionally, MRI changes 

at week 24 for placebo and baricitinib 1-mg treatment arms were extrapolated from changes 

observed over the first 12 weeks, as patients in these treatment arms were re-randomized to 

higher doses of baricitinib to limit patient exposure to ineffective treatments. Statistical 

analyses were also not adjusted for multiplicity, therefore, some significant findings from this 

exploratory study could be false positives. Finally, among patients with baseline magnetic 

resonance images who discontinued before the week-12 assessment, a larger percentage were 

from the placebo group, thereby limiting the assessment of improvement in inflammatory 

measures in this group and becoming a potential source of bias, although sensitivity analyses 

not subject to this potential bias confirmed the findings in these measures.

In conclusion, in this Phase IIb, dose-ranging study, use of MRI findings demonstrated dose-

dependent suppression of synovitis and osteitis along with inhibition of progression of bone 

erosion within 12 weeks of initiating baricitinib using a relatively small number of patients with 

active and erosive RA who showed inadequate response to treatment with MTX. When 
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reviewed in the context of the clinical findings, these data informed dose selection for the 

Phase III program. The available imaging data from this Phase IIb study increased confidence 

that the 4-mg baricitinib dose would be able to demonstrate a positive effect on reducing the 

rate of radiographic progression in Phase III studies.  
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Table 1. Baseline demographic and disease characteristics

Baricitinib

Placebo

(N=48)

1 mg

(N=27)

2 mg

(N=29)

4 mg

(N=26)

8 mg

(N=24)

Age, years 48 (14) 52 (12) 53 (13) 53 (9) 53 (10)

Gender, % female 83 89 86 62 88

Duration of RA, years 5 (4) 5 (4) 6 (5) 5 (5) 6 (5)

CCP, % positive 63 63 59 73 46

RF, % positive 67 56 66 85 75

MTX dose, mg/week 15 (4) 17 (4) 15 (4) 16 (5) 16 (4)

Patients receiving 

prednisone, %
54 56 62 50 58

Tender joint count, 68 21 (10) 19 (9) 27 (14) 18 (12) 23 (10)

Swollen joint count, 66 14 (6) 15 (6) 18 (9) 14 (6) 16 (8)

DAS28-hsCRP 5.5 (0.9) 5.4 (0.8) 5.6 (0.9) 5.1 (1.0) 5.7 (0.9)

HAQ-DI 1.08 (0.64) 1.24 (0.70) 1.14 (0.68) 0.99 (0.61) 1.21 (0.61)

hsCRP, mg/L (ULN=3 

mg/L)
20 (31) 12 (12) 15 (27) 14 (22) 14 (15)

ESR, mm/h 40 (19) 33 (18) 32 (11) 35 (18) 40 (16)

Synovitis 7.3 (5.8) 6.7 (5.2) 6.9 (5.6) 6.7 (4.8) 7.0 (5.0)

Osteitis 6.5 (9.3) 6.9 (8.0) 6.4 (8.3) 8.0 (11.3) 4.9 (5.2)
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Combined 

inflammation
28.4 (22.8) 27.1 (20.3) 27.1 (22.7) 28.2 (23.3) 25.9 (17.5)

Bone erosion 11.2 (8.4) 12.8 (10.0) 15.1 (15.8) 11.7 (8.4) 11.9 (11.5)

Cartilage loss 10.3 (12.6) 11.2 (16.5) 13.1 (18.9) 8.5 (11.6) 9.1 (12.2)

Total joint damage 37.0 (38.2) 40.7 (48.7) 48.0 (61.8) 32.9 (35.7) 34.6 (41.3)

Data are presented as mean (SD) unless otherwise indicated.

CCP, cyclic citrullinated peptides; DAS28-hsCRP, Disease Activity Score based on 28-joint count 

and level of high-sensitivity C-reactive protein (hsCRP); ESR, erythrocyte sedimentation rate; 

HAQ-DI, Health Assessment Questionnaire–Disability Index; hsCRP, high-sensitivity C-reactive 

protein; MTX, methotrexate; RA, rheumatoid arthritis; RF, rheumatoid factor; ULN, upper limit 

of normal. 
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Table 2. Summary of observed-on-schedule, early termination, and imputed MRI scores

Baricitinib
Placebo

1-mg 2-mg 4-mg 8-mg

Joint Damage Outcomes (bone erosion, cartilage loss)

Baseline Observed 48 27 29 26 24

Week 12 Total Analyzed 39 25 29 25 24

Observed on Schedule 38 25 28 24 24

Observed Early 

Termination
1 0 1 1 0

Imputed (LE) 1 0 1 1 0

Week 24 Total Analyzed 39 25 29 25 24

Observed on Schedule 0 0 27 19 23

Observed Early 

Termination
39 25 2 6 1

Imputed (LE) 39 25 2 6 1

Patients with Inflammation Outcomes (Synovitis, Osteitis)

Baseline Observed 48 27 29 26 24

Page 25 of 32

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.

 www.jrheum.orgDownloaded on April 10, 2024 from 

http://www.jrheum.org/


Week 12 Total Analyzed 48 27 29 26 24

Observed on Schedule 38 25 28 24 24

Observed Early 

Termination
1 0 1 1 0

Imputed (LOCF) 10 2 1 2 0

Week 24 Total Analyzed 48 27 29 26 24

Observed on Schedule 0 0 27 19 23

Observed Early 

Termination
39 25 2 6 1

Imputed (LOCF) 48 27 2 7 1

LE=linear extrapolation; LOCF=last observation carried forward
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1

Table 23. MRI outcomes at week 12 and week 24

Baricitinib

Placebo

(N=48)

1 mg

(N=27)

2 mg

(N=29)

4 mg

(N=26)

8 mg

(N=24)

Week 12

Patients with improvement 

in synovitis, n (%)
6 (13) 9 (33) 4 (14) 8 (31) 7 (29)

Uninvolved joints that 

developed new synovitis, 

mean %

3.5 2.5 0.7 1.3 4.7

Patients with improvement 

in osteitis, n (%)
5 (10) 7 (26) 7 (24) 6 (23) 6 (25)

Uninvolved bones that 

developed new osteitis, 

mean %

2.1 1.9 2.2 2.3 2.5

Patients with no worsening 

in bone erosion, n (%)
31 (79) 22 (88) 26 (90) 24 (96) 21 (88)

Uninvolved bones that 

developed new bone 
2.7 0.3 0.6 0.9 1.1
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2

erosion, mean %

Patients with no worsening 

in cartilage loss, n (%)
37 (95) 25 (100) 29 (100) 25 (100) 24 (100)

Uninvolved joints that 

developed new cartilage 

loss, mean %

1.1 0.2 0.0 0.0 0.2

Week 24

Patients with improvement 

in synovitis, n (%)
4 (8) 7 (26) 5 (17) 8 (31)* 8 (33)*

Uninvolved joints that 

developed new synovitis, 

mean %

3.5 2.5 2.2 6.4 2.6

Patients with improvement 

in osteitis, n (%)
5 (10) 8 (30) 6 (21) 8 (31) 6 (25)

Uninvolved bones that 

developed new osteitis, 

mean %

2.1 1.9 2.1 1.8 2.4

Patients with no worsening 

in bone erosion, n (%)
30 (77) 19 (76) 24 (83) 24 (96) 23 (96)
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3

Uninvolved bones that 

developed new bone 

erosion, mean %

2.7 0.3 0.9 0.2 2.3

Patients with no worsening 

in cartilage loss, n (%)
35 (90) 23 (92) 27 (93) 25 (100) 24 (100)

Uninvolved joints that 

developed new cartilage 

loss, mean %

1.1 0.2 1.0 0.0 0.4

Improvement in synovitis and in osteitis was defined as a change from baseline that exceeded 

the smallest detectable change (SDC). No worsening in bone erosion and in cartilage loss was 

defined as a change from baseline less than the SDC. Placebo and baricitinib 1-mg groups at 

week 24 were imputed using last observation carried forward for synovitis and osteitis and 

using linear extrapolation for bone erosion and cartilage loss from baseline and week 12 scores.

*P<0.05 vs placebo.

Page 29 of 32

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.

 www.jrheum.orgDownloaded on April 10, 2024 from 

http://www.jrheum.org/


4

Page 30 of 32

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.

 www.jrheum.orgDownloaded on April 10, 2024 from 

http://www.jrheum.org/


 

Caption : Figure 1. Least-squares mean change from baseline to week 12 (left) and week 24 (right) for 
synovitis (A), osteitis (B), and combined inflammation (C) scores. Significance values are based on analysis 
of covariance. Error bars represent the standard error of the mean. LSM, least-squares mean. *P<0.20 vs 

placebo. **P<0.05 vs placebo. ***P<0.01 vs placebo. ****P<0.001 vs placebo. 
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Figure 2. Least-squares mean change from baseline to week 12 (left) and week 24 (right) for bone erosion 
(A), cartilage loss (B) and total joint damage (C) scores. Significance values are based on analysis of 

covariance. Error bars represent the standard error of the mean. LSM, least-squares mean. *P<0.20 vs 
placebo. **P<0.05 vs placebo. ***P<0.01 vs placebo. ****P<0.001 vs placebo. 
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