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Radiographic Progression of Structural Joint Damage Over  
5 Years of Baricitinib Treatment in Patients With Rheumatoid 
Arthritis: Results From RA-BEYOND
Désirée van der Heijde1, Cynthia E. Kartman2, Li Xie3, Scott Beattie2, Douglas Schlichting4,  
Daojun Mo2, Patrick Durez5, Yoshiya Tanaka6, and Roy Fleischmann7

ABSTRACT.	 Objective. To evaluate the effect of baricitinib on inhibiting radiographic progression of structural joint 
damage over 5 years in patients with active rheumatoid arthritis (RA).

	 Methods. Patients completed 1 of 3 phase III baricitinib trials (ClinicalTrials.gov: NCT01711359, 
NCT01710358, or NCT01721057) and entered the long-term extension RA-BEYOND (NCT01885078), 
in which patients received once-daily 4 mg or 2 mg baricitinib. Across these trials, patients initially receiving 
methotrexate (MTX) or adalimumab (ADA) switched to baricitinib 4  mg at Week 52. Patients initially 
receiving placebo (PBO) switched to baricitinib 4  mg at Week 24. Radiographs were scored at baseline 
and Years 2, 3, 4, and 5. Change from baseline in van der Heijde modified total Sharp score (∆mTSS) was 
computed.

	 Results. Overall, 2125 of 2573 (82.6%) randomized patients entered RA-BEYOND; 1837 of 2125 (86.4%) 
entered this analysis. From Years 3 to 5, higher proportions of disease-modifying antirheumatic drug 
(DMARD)-naïve patients on initial baricitinib (monotherapy or with MTX) had no progression vs initial 
MTX (∆mTSS ≤ 0 at Year 5: 59.6% baricitinib 4 mg; 66.2% baricitinib 4 mg + MTX; 40.7% MTX). Higher 
proportions of patients with inadequate response (IR) to MTX on initial baricitinib or ADA vs PBO had 
no progression (∆mTSS ≤ 0 at Year 5: 54.8% baricitinib 4 mg; 55.0% ADA; 50.3% PBO). Higher propor-
tions of patients with conventional synthetic DMARD-IR on initial baricitinib 4 mg had less progression vs 
initial PBO or baricitinib 2 mg (∆mTSS ≤ 0 at Year 5: 66.7% baricitinib 4 mg; 58.2% baricitinib 2 mg; 60.0% 
PBO). 

	 Conclusion. Oral baricitinib maintained lower levels of radiographic progression than initial conventional 
synthetic DMARD or PBO through 5 years in patients with active RA.

	 Key Indexing Terms: disease-modifying antirheumatic drugs, methotrexate, rheumatoid arthritis
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Rheumatoid arthritis (RA) is a systemic inflammatory autoim-
mune disease, primarily affecting the musculoskeletal system 
and potentially other organ systems. Persistent joint inflamma-
tion in RA can lead to progressive joint destruction followed by 
irreversible cartilage loss and erosion in juxtaarticular bone. The 

structural damage accruing in patients with RA generally has 
been shown to have a negative effect on a patient’s health-related 
quality of life and physical function.1,2,3

	 Because no cure for RA exists, it is important to reduce a 
patient’s inflammation to the lowest level possible to prevent 
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structural damage from accruing and thereby maintaining 
patients’ functional ability. Disease-modifying antirheumatic 
drugs (DMARDs), including conventional synthetic DMARDs 
(csDMARDs), biologic DMARDs (bDMARDs), and targeted 
synthetic DMARDs (tsDMARDs), can reduce joint pain and 
swelling and can provide protection against structural damage 
in a clinically meaningful way.4 However, structural damage 
progression still occurs in some patients, even when they achieve 
adequate clinical control of their disease with DMARDs.5,6,7

	 Baricitinib, an oral, selective, and reversible inhibitor of 
Janus kinase 1 and 2,8 has been studied in phase III random-
ized controlled trials (RCTs) showing clinical and functional 
benefits9,10,11,12,13 and is approved for the treatment of RA in at 
least 70 countries. The phase III studies have also shown signifi-
cant inhibition of radiographic progression in patients who are 
DMARD-naïve, had an intolerance to methotrexate (MTX) or 
an inadequate response (IR) to MTX (MTX-IR), or had an IR 
or intolerance to at least 1 csDMARD (csDMARD-IR).9,10,11,12 
Treatment with baricitinib 4  mg once daily (+  background 
csDMARDs) was previously shown to result in low rates of 
radiographic progression for patients originating in a 24- or 
52-week study continuing into the long-term extension (LTE) 
RA-BEYOND for up to 2 years.13 
	 RA is a chronic disease; thus, it is imperative to show sustained 
inhibition of radiographic progression with treatment. The aim 
of this analysis was to assess the effect of treatment with barici-
tinib on inhibition of progression of structural damage and effi-
cacy outcomes after up to 5 years of baricitinib treatment with 
or without background csDMARDs in patients with active RA 
who completed an initial phase III study and were continuing 
into RA-BEYOND.

METHODS
Study population. This analysis included patients with active, adult-
onset RA who completed 1 of 3 originating phase III trials, RA-BEGIN  
(DMARD-naïve; ClinicalTrials.gov: NCT01711359), RA-BEAM  
(MTX-IR; NCT01710358), or RA-BUILD (csDMARD-IR; 
NCT01721057), and then enrolled in the LTE trial RA-BEYOND 
(NCT01885078). Additional details regarding patient eligibility criteria 
for the originating studies are presented in the original reports.9,10,11 Patients 
were eligible for RA-BEYOND if they completed the final study visit in 
one of the originating studies. Patients from RA-BEAM and RA-BUILD 
could continue to receive the background noninvestigational, open-label 
csDMARDs, and patients from all 3 originating studies could continue to 
receive the background nonsteroidal antiinflammatory drugs (NSAIDs), 
corticosteroids, and analgesic therapies they were receiving when they 
completed their respective originating studies. Patients were ineligible for 
RA-BEYOND if, in the investigator’s opinion, they had previous or current 
medical conditions that would increase their safety risk.
Study design. RA-BEYOND is a phase III, multicenter, LTE evaluating 
the safety and efficacy of 4  mg and 2  mg once-daily oral doses of barici-
tinib in patients with a history of active RA who completed a previous 
phase II or phase III clinical trial evaluating efficacy and safety of barici-
tinib, including in patients from the phase III originating studies reported 
here (Supplementary Figure 1, available with the online version of this 
article).9,10,11,12,14,15 Screening for RA-BEYOND occurred during the last 
visit of each originating study.9,10,11 Treatment regimens in RA-BEYOND 
starting from randomization in originating studies, including rules for 
changes in background medication and rescue medication, were previously 

described.13 Treatment regimens are summarized in Supplementary Figure 1 
and Supplementary Table 1. 
Ethics. RA-BEYOND was conducted according to consensus ethics 
principles derived from international ethics guidelines, including the 
Declaration of Helsinki and Council for International Organizations 
of Medical Sciences International Ethical Guidelines; the International 
Council for Harmonisation Good Clinical Practice Guideline (E6); and 
applicable laws and regulations. The ethics review boards at each study 
site provided study protocol approval. The 4 studies were approved by the 
Quorum Review Institutional Review Board (now Advarra; RA-BEGIN 
#27256, RA-BEAM #27257, RA-BUILD #27258, and RA-BEYOND 
#28020). Written informed consent was given by each patient before any  
study-related procedures were performed. 
Radiographic assessments. Radiographic images of wrists, hands, and feet 
obtained at or within 4 weeks of screening in an originating study were 
the baseline radiographs. To measure structural progression, the van der 
Heijde modified total Sharp score (mTSS) was used to quantify the extent 
of bone erosions for 44 joints and joint space narrowing ( JSN) for 42 joints 
by scoring patient radiographs, with higher scores representing greater 
damage.16 Two primary readers and an adjudicator, when necessary, inde-
pendently reviewed all radiographs for each patient, based on predefined 
criteria. Readers were blinded to visit chronology, patient identity, and 
treatment assignment. The average score of the readers was used as the radio-
graphic score.
Radiographic progression. The primary results included radiographs analyzed 
in the same read campaign (5-year read campaign), which included baseline 
and Years 2, 3, 4, and 5, as well as early termination timepoints if applicable. 
A radiograph was also taken at the time of study discontinuation if the most 
recent radiograph was taken ≥ 12 weeks earlier. Radiographic progression 
of structural joint damage was determined by changes from baseline of the 
originating study in mTSS (∆mTSS), as well as in erosion score (ES) and 
JSN to postbaseline visits (Years 2, 3, 4, and 5). The proportion of patients 
showing no radiographic progression was also assessed.17 In addition, data 
from patients with radiographs collected from the different read campaigns 
were integrated and assessed as sensitivity analyses, including various combi-
nations of timepoints for each campaign (Supplementary Table 2, available 
with the online version of this article). Within each campaign, radiographs 
from baseline and selected prior years were read (some being reread) in ran-
domized time order to assess mTSS.
Clinical efficacy. Efficacy was assessed as the proportion of patients who 
achieved low disease activity (LDA), defined by a Simplified Disease Activity 
Index (SDAI) score18 ≤ 11 at Years 2, 3, 4, and 5 in a posthoc analysis. 
Statistical analysis. The analysis population included patients who had 
available baseline radiographic assessments from the originating study, 
had at least 1 postbaseline radiographic assessment collected after 2 years 
in the 5-year read campaign, and received at least 1 dose of study drug in 
RA-BEYOND. All analyses were performed according to the treatment 
groups to which patients were originally randomized, allowing for the 
assessment of initial vs delayed initiation of baricitinib treatment. Data 
collected after rescue or switch were analyzed as observed without impu-
tation. A mixed-effects model for repeated measures (MMRM) was used 
to analyze the change from baseline to Years 2, 3, 4, and 5 structural pro-
gression data, with treatment, visit, and treatment-by-visit interaction as 
fixed categorical effects; and baseline score and baseline score-by-visit inter-
action as fixed continuous effects. The covariance structure used to model 
the between- and within-patient errors was unstructured. The proportion of 
patients showing no radiographic progression was determined using thresh-
olds set at ∆mTSS ≤ 0, ≤ 0.5, and ≤ the smallest detectable change (SDC). 
The SDC values at each timepoint were estimated with the SD of the dif-
ferences between ∆mTSS assigned by the 2 blinded image assessors.17 The 
observed pooled data from all treatment groups were used to calculate the 
SDC. For this analysis, a logistic regression model with treatment included 
as an explanatory factor was used for treatment comparisons.
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	 For patients with missing values at yearly timepoints because of early dis-
continuation or other reasons, linear extrapolation was applied in case of 
missing radiographs up to a maximum of 1 year from the last 2 nonmissing 
scores as long as the missing score to be imputed and the last 2 nonmissing 
scores were within a 2-year time frame.
	 The ∆mTSS data from different read campaigns (Supplementary Table 
2, available with the online version of this article) were integrated and 
analyzed by the initial treatment and originating study in a supplemental 
analysis (Supplementary Figure 2). An MMRM was used to analyze 
the structural progression data, which is the average score of all readers 
within a read campaign. Campaign, treatment, visit, and treatment-by-visit 
interaction were fixed categorical effects, and baseline score and baseline  
score-by-visit interaction were fixed continuous effects, with different 
timepoints nested in different campaigns; the compound symmetry cova-
riance structure was chosen to model the between- and within-patient 
errors.
	 For SDAI  ≤  11, nonresponder imputation, in which discontinued 

patients were considered nonresponders, and completer analyses, based on 
patients with data available at the analysis timepoint, were performed. Data 
collected from patients originally treated with baricitinib 4 mg who received 
baricitinib 2 mg in the dose step-down substudy of the LTE were imputed 
based on data from patients in the substudy who remained on baricitinib 
4 mg, using previously reported methods.19

	 The data cutoff was September  1, 2019. All analyses were posthoc/ad 
hoc. Statistical analyses were performed using SAS (SAS Institute).

RESULTS
Subject disposition and demographics. Baseline demographics, 
American College of Rheumatology (ACR) core set values, 
and disease activity measures were similar between the treat-
ment groups within each study (Table 1). Differences observed 
between studies in duration of RA, mTSS, and previous 
csDMARD use are expected based on how patient populations 

Table 1. Baseline characteristics of patients in the 3 originating phase III studies who entered RA-BEYOND.a

			   RA-BEGIN			   RA-BEAM			   RA-BUILD
			   DMARD-naïve			   MTX-IRb			   csDMARD-IRc	

		  Initial MTX → 	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial
		  Bari 4 mg Mono	  Bari 4 mg	  Bari 4 mg + 	 PBO →	 Bari 4 mg	 ADA →	 PBO →	 Bari 2 mg	 Bari 4 mg
				    MTX →  	 Bari 4 mg		  Bari 4 mg	 Bari 4 mg
				    Bari 4 mg	   	   
	   	 n = 132	 n = 116	 n = 148	 n = 354	 n = 371	 n = 254	 n = 150	 n = 161	 n = 151

Age, yrs, mean (SD)	 49.2 (12.5)	 51.0 (12.8)	 47.3 (13.3)	 52.1 (11.3)	 52.7 (11.8)	 52.4 (11.9)	 50.8 (12.1)	 52.6 (12.0)	 52.2 (11.7)
Female, n (%)	 91 (68.9)	 87 (75.0)	 107 (72.3)	 275 (77.7)	 288 (77.6)	 194 (76.4)	 123 (82.0)	 127 (78.9)	 124 (82.1)
Race, n (%)									       
	 White	 79 (59.8)	 74 (63.8)	 83 (56.1)	 224 (63.5)	 238 (64.2)	 156 (61.4)	 106 (70.7)	 111 (68.9)	 100 (66.7)
	 Asian	 39 (29.5)	 31 (26.7)	 42 (28.4)	 105 (29.7)	 109 (29.4)	 78 (30.7)	 38 (25.3)	 44 (27.3)	 39 (26.0)
	 American Indian or  
	 Alaska Native	 9 (6.8)	 7 (6.0)	 17 (11.5)	 19 (5.4)	 15 (4.0)	 16 (6.3)	 3 (2.0)	 1 (0.6)	 6 (4.0)
	 Black/African 
	     American	 4 (3.0)	 4 (3.4)	 5 (3.4)	 1 (0.3)	 0 (0)	 3 (1.2)	 3 (2.0)	 4 (2.5)	 4 (2.7)
	 Multiple	 1 (0.8)	 0 (0)	 1 (0.7)	 4 (1.1)	 9 (2.4)	 1 (0.4)	 0 (0)	 1 (0.6)	 1 (0.7)
Duration of RAd,  
     yrs, median	 0.2	 0.2	 0.2	 6.2	 5.6	 5.8	 3.1	 3.4	 4.8
SJC (0–66)	 15.8 (10.0)	 15.2 (8.7)	 15.8 (8.9)	 14.6 (8.2)	 14.8 (8.3)	 15.0 (8.6)	 12.6 (6.0)	 13.2 (8.1)	 13.5 (7.2)
TJC (0–68)	 26.9 (14.8)	 24.7 (12.7)	 27.4 (14.4)	 22.6 (12.9)	 23.4 (12.9)	 22.9 (13.7)	 23.7 (14.3)	 22.6 (13.8)	 23.4 (13.9)
mTSS	 7.4 (14.1)	 8.3 (17.6)	 9.1 (17.2)	 35.9 (43.5)	 35.5 (45.8)	 37.2 (46.1)	 14.0 (28.3)	 17.7 (32.5)	 20.8 (36.9)
CDAI	 39.3 (12.6)	 38.4 (13.1)	 40.2 (12.9)	 37.0 (12.5)	 37.8 (11.9)	 37.4 (12.8)	 35.7 (11.5)	 36.0 (12.7)	 36.0 (12.0)
SDAI	 41.5 (13.0)	 40.9 (14.1)	 42.8 (13.4)	 38.9 (12.8)	 40.0 (12.6)	 39.6 (13.2)	 37.4 (11.7)	 37.9 (13.1)	 37.3 (12.3)
HAQ-DI	 1.6 (0.66)	 1.6 (0.76)	 1.6 (0.68)	 1.5 (0.66)	 1.6 (0.67)	 1.5 (0.69)	 1.5 (0.58)	 1.5 (0.61)	 1.5 (0.60)
DAS28-hsCRP	 5.9 (0.92)	 5.8 (1.0)	 5.9 (0.91)	 5.7 (0.92)	 5.8 (0.91)	 5.7 (0.93)	 5.6 (0.86)	 5.5 (0.94)	 5.5 (0.90)
hsCRP, mg/L	 22.1 (19.7)	 24.2 (27.6)	 25.4 (29.2)	 19.2 (19.7)	 22.3 (22.6)	 22.0 (21.0)	 17.7 (20.2)	 18.8 (22.8)	 13.4 (14.5)
Previous csDMARD 
	 usee, n (%)									       
	 1	 16 (12.1)	 13 (11.2)	 12 (8.1)	 151 (42.7)	 185 (49.9)	 115 (45.3)	 65 (43.3)	 72 (44.7)	 59 (39.1)
	 2	 0 (0)	 0 (0)	 0 (0)	 125 (35.3)	 110 (29.6)	 83 (32.7)	 52 (34.7)	 48 (29.8)	 48 (31.8)
	 ≥ 3	 0 (0)	 0 (0)	 0 (0)	 78 (22.0)	 76 (20.5)	 56 (22.0)	 33 (22.0)	 39 (24.2)	 43 (28.5)

Black arrows indicate patients switched to bari 4  mg at rescue, switch per protocol, or at entry to RA-BEYOND (Week 24, initial placebo; Week 52 
initial MTX, initial MTX  +  bari 4  mg, initial ADA). Data are reported as mean (SD) unless otherwise indicated. a  Patients included were those with 
baseline and ≥  1 radiographic assessment after 2 years. b  Patients in originating study were on background MTX treatment at baseline and throughout 
the duration of the study. c  Patients receiving background csDMARD therapy at study entry continued to take the background csDMARD therapy at 
a stable dose throughout the study. d  Time from RA diagnosis. e  Patients may have received up to 3 weeks of MTX therapy and still be eligible for inclu-
sion in RA-BEGIN. ADA:  adalimumab; bari:  baricitinib; CDAI:  Clinical Disease Activity Index; csDMARD:  conventional synthetic DMARD;  
DAS28-hsCRP: Disease Activity Score in 28 joints based on hsCRP; DMARD: disease-modifying antirheumatic drug; HAQ-DI: Health Assessment Questionnaire–
Disability Index; hsCRP: high-sensitivity C-reactive protein; IR: inadequate response; mTSS: van der Heijde modified total Sharp score; mono: monotherapy; 
MTX: methotrexate; PBO: placebo; RA: rheumatoid arthritis; SDAI: Simplified Disease Activity Index; SJC: swollen joint count; TJC: tender joint count.
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were defined according to the study design per protocol. A total 
of 2573 patients were randomized to treatment in the originating 
studies. A total of 2125 (82.6%) randomized patients entered 
RA-BEYOND, of whom 1837 (86.4%) entered this analysis 
(Supplementary Figure 3, available with the online version of 
this article).
	 Of randomized patients, 396 (87.8%) from RA-BEGIN, 979 
(89.7%) from RA-BEAM, and 462 (79.2%) from RA-BUILD 
were included in the present structural progression analysis. 
Of those, 331 (83.6%) from RA-BEGIN, 816 (83.4%) from 
RA-BEAM, and 387 (83.8%) from RA-BUILD completed 5 
years (Supplementary Figure 3, available with the online version of 
this article). The disposition of patients from randomization into 
originating studies by treatment group is presented in Figure 1.
Structural progression. For the structural progression analyses 
presented below, at least 74% of the data are based on observed 
data. The remaining data were imputed by linear extrapolation if 
the time between the last available radiograph datapoint to the 
next timepoint with missing data was ≤ 1 year. The following 
ranges represent the percentages of patients with scores imputed 
using the linear extrapolation method across treatment groups 
and timepoints: RA-BEGIN 3–14%; RA-BEAM 1–11%; and 
RA-BUILD 3–13%.
	 Patients who were DMARD-naïve on initial baricitinib 4 mg 
monotherapy or combined with MTX had less radiographic 
progression as assessed by mean changes from baseline mTSS and 
ES compared to those on initial MTX and subsequently treated 
with baricitinib 4 mg, at Years 2–5 (Figure 2A and 2B); these 
differences were statistically significant at Years 2–5 (P ≤ 0.05). 

Patients on initial baricitinib 4  mg combined with MTX also 
had less JSN compared to those on initial MTX at Years 2, 3, 
and 4 (Figure 2C); these differences were statistically significant 
at Years 2–4 (P ≤ 0.05). A greater proportion of patients who 
initially received baricitinib 4 mg monotherapy and baricitinib 
4  mg combined with MTX had no radiographic progression 
compared to initial MTX at Years 3–5, using thresholds of 
ΔmTSS ≤ 0, ≤ 0.5, and ≤ SDC (Table 2).
	 Patients with MTX-IR on initial baricitinib 4 mg (+ MTX) 
had smaller mean changes from baseline in mTSS, ES, and 
JSN at Years 2–5 compared to those on initial placebo (PBO;  
+  MTX; Figure 2) and subsequently treated with baricitinib 
4  mg; these differences were statistically significant at Years 2 
and 3 for mTSS and JSN (P ≤ 0.05). Patients with MTX-IR who 
initially received adalimumab (ADA; + MTX) had smaller (but 
not significant) mean changes from baseline in mTSS compared 
to those on initial PBO (+ MTX) at Years 2–5 and had fewer 
erosions compared to both initial baricitinib 4 mg (+ MTX) and 
initial PBO (+ MTX) at Years 2–5 (Figure 2). The differences in 
ES between initial ADA and initial PBO were statistically signif-
icant at Years 2–5 (P ≤ 0.05). A greater proportion of patients 
on initial baricitinib (+ MTX) or ADA (+ MTX) had no radio-
graphic progression compared to initial PBO at Years 3–5, using 
thresholds of ΔmTSS ≤ 0, ≤ 0.5, and ≤ SDC (Table 2).
	 Among patients with csDMARD-IR, differences between 
groups were small with no statistically significant differences 
in ∆mTSS (Figure 2). Patients on initial baricitinib 4  mg 
(+  csDMARD) had the smallest mean changes from baseline 
for all 3 components of radiographic progression at Years 2–5 

Figure 1. Patient disposition. Summary of disposition of patients from randomization into originating studies by treatment group after 5 years of treatment. 
a Originating studies included RA-BEGIN (DMARD-naïve), RA-BEAM (MTX-IR), and RA-BUILD (csDMARD-IR). b Patients receiving MTX or combi-
nation therapy in RA-BEGIN were switched to baricitinib 4 mg monotherapy upon entry to RA-BEYOND. c A total of 200 patients from the baricitinib 2 mg 
group entered RA-BEYOND from the RA-BUILD study; however, 20 of those patients were rescued to baricitinib 4 mg during the RA-BUILD study, so they 
entered RA-BEYOND on the 4 mg dose. These patients are included in the baricitinib 2 mg group. d Patients receiving PBO in RA-BEAM were switched to baric-
itinib 4 mg at Week 24. e Patients receiving PBO in RA-BUILD were switched to baricitinib 4 mg (+ background csDMARDs) upon entry to RA-BEYOND. 
f Patients receiving adalimumab in RA-BEAM were switched to baricitinib 4 mg (+ background csDMARD) upon entry to RA-BEYOND. * Includes all orig-
inal randomized groups where displayed treatment was intended or permitted to be used in combination with MTX (RA-BEGIN, RA-BEAM) or csDMARD 
(RA-BUILD). Patients who were receiving background treatment in an originating study could continue doing so during RA-BEYOND. Patients originally 
randomized to RA-BEGIN and RA-BEAM completed 192 weeks in RA-BEYOND; patients originally randomized to RA-BUILD completed 216 weeks in 
RA-BEYOND. csDMARD: conventional synthetic DMARD; DMARD: disease-modifying antirheumatic drug; IR:  inadequate response; MTX: metho-
trexate; PBO: placebo; QD: once daily; RA: rheumatoid arthritis.
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(Figure 2). A greater proportion of patients on initial barici-
tinib 4  mg (+  csDMARD) had no radiographic progression 
compared to initial baricitinib 2  mg and initial PBO, subse-
quently treated with baricitinib 4 mg, at Years 3–5, using thresh-
olds of ΔmTSS ≤ 0, ≤ 0.5, and ≤ SDC (Table 2).
	 Patient-level changes in radiographic progression from base-
line were consistent with group-level data at Years 3–5 (Figure 3). 
Patient-level data at Years 1 and 2 were published in the previous 
2-year analysis.13 In a supplemental integrated analysis of all read 
campaigns (Supplementary Figure 2, available with the online 
version of this article), results are similar to those described 
above for the 5-year read campaign.
Clinical efficacy. Most patients across the originating studies 
achieved LDA, measured by SDAI ≤ 11, at Years 2–5 (Figure 4; 

Supplementary Tables 3 and 4, available with the online version 
of this article); the values ranged from approximately 71–84% 
in RA-BEGIN, 66–80% in RA-BEAM, and 58–75% in 
RA-BUILD (based on nonresponder imputation analysis for this 
metric). Results from the completer analysis (observed values) 
are shown in Supplementary Table 4, in which SDAI LDA from 
Years 2–5 ranged from approximately 79–94% in RA-BEGIN, 
75–84% in RA-BEAM, and 69–84% in RA-BUILD.

DISCUSSION
This report presents the analysis of radiographic outcomes 
in patients treated with once-daily baricitinib 2  mg and 4  mg 
in the 5-year LTE RA-BEYOND, which included patients 
initially randomized in 1 of 3 pivotal phase III studies who were 

Figure 2. Inhibition of radiographic progression of structural joint damage by original randomization: Years 2, 3, 4, and 5. LS mean change from baseline (± SEM) 
in structural joint damage over time from randomization in the original studies was determined using (A) mTSS, (B) ES, and (C) JSN for patients originally 
randomized in RA-BEGIN, RA-BEAM, or RA-BUILD. The treatment groups indicated are based on original study randomization (where “initial” = initial 
randomized treatment group). The single arrow (PBO) and double arrows (MTX and ADA) on the X-axis represent patients on PBO, MTX, or ADA in 
originating studies switched to Bari 4 mg at 24 or 52 weeks, respectively. Tables below graphs indicate the number of patients for whom data were available 
(observed or imputed by linear extrapolation). Comparisons were analyzed using mixed-effects model for repeated measures, and linear extrapolation was used 
for imputing missing data (maximum of 1 yr). *P ≤ 0.05, **P ≤ 0.01, ***P ≤ 0.001 Bari 4 mg vs initial PBO (RA-BEAM; RA-BUILD) or MTX (RA-BEGIN) 
and Bari 4  mg  +  MTX vs MTX (RA-BEGIN); +  P  ≤  0.05 (SEM) ADA vs PBO (RA-BEAM). ADA:  adalimumab; Bari:  baricitinib; ES:  erosion score; 
JSN: joint space narrowing; LS: least squares; mTSS: van der Heijde modified total Sharp score; MTX: methotrexate; PBO: placebo; RA: rheumatoid arthritis; 
SEM: standard error of the mean.
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DMARD-naïve or who had MTX-IR or csDMARD-IR. The 
key finding from this analysis is based on the ability to assess 
radiographic progression in most patients over a 5-year period. 
The primary value of an LTE for an RCT is evaluating continued 
safety and maintenance of efficacy.20 Ethically, assessing whether 
radiographic inhibition can be sustained with treatment by a 
DMARD can only be done in an extension study, such as the 
one described in this report, in which all patients receive a medi-
cation shown to be clinically effective in RA with a reasonable 
safety profile for the duration of the trial.
	 The key result of this analysis is that approximately 40–72% of 
patients, depending on their originating study and dose of baric-
itinib, treated with baricitinib 2  mg or 4  mg combined with a 

csDMARD (or 4 mg monotherapy for DMARD-naïve patients), 
had no radiographic progression (threshold of mTSS ≤ 0) over 
5 years.
	 Notably, the populations in the originating studies each had 
different degrees of risk and amounts of structural progression 
over time. These differences exist because patients from each 
population are at different points in the treatment paradigm (i.e., 
naïve to treatment vs having failed csDMARDs). Differences 
are also reflective of the requirement in some of the trials for 
evidence of prior erosions and the lack of such a requirement in 
others. Presence of prior erosions was linked to a higher likeli-
hood of further progressive damage.
	 Patients initially treated with a csDMARD + PBO or MTX 

Table 2. Proportion of patients with no radiographic progression defined by ΔmTSS ≤ 0, ≤ 0.5, and ≤ SDC.a

		  Year 3 (148 weeks)			   Year 4 (196 weeks)			   Year 5 (244 weeks)			 
	 Initial 	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial                 Initial
	 MTX → 	 Bari 4 mg	 Bari 4 mg	 MTX → 	 Bari 4 mg	  Bari 4 mg +	 MTX →	 Bari 4 mg	 Bari 4 mg
	 Bari 4 mg 		  + MTX →	 Bari 4 mg		  MTX →	 Bari 4 mg		  + MTX →
	 Mono		  Bari 4 mg 	 Mono		  Bari 4 mg	 Mono		  Bari 4 mg 
			   Mono	   	  	 Mono	    	  	 Mono
	 n = 129	 n = 113	 n = 145	 n = 125	 n = 111	 n = 141	 n = 113	 n = 104	 n = 133

RA-BEGIN
DMARD-naïve										        
ΔmTSS (%)										        
≤ 0	 41.1	 62.8	 71.7	 40.0	 58.6	 66.7	 40.7	 59.6	 66.2
≤ 0.5	 56.6	 70.8	 79.3	 55.2	 68.5	 72.3	 54.9	 68.3	 74.4
≤ SDCb	 76.0	 79.6	 86.2	 72.8	 80.2	 83.7	 71.7	 76.9	 80.5
		  Year 3 (148 weeks)			   Year 4 (196 weeks)			   Year 5 (244 weeks)			 
	 Initial  	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial
	 PBO →	  Bari 4 mg	  ADA → 	  PBO → 	 Bari 4 mg	 ADA →	 PBO →	 Bari 4 mg	 ADA → 
	 Bari 4 mg		  Bari 4 mg	 Bari 4 mg	  	 Bari 4 mg	  Bari 4 mg	  	   Bari 4 mg	
	 n = 337	 n = 363	 n = 243	 n = 346	 n = 353	 n = 242	 n = 322	 n = 330	 n = 218	
RA-BEAM
MTX-IRc										        

ΔmTSS (%)										        
≤ 0	 50.7	 58.1	 63.0	 52.3	 56.7	 59.9	 50.3	 54.8	 55.0	
≤ 0.5	 60.8	 66.9	 68.3	 60.1	 63.7	 67.4	 59.0	 61.5	 62.8	
≤ SDCb	 75.1	 82.4	 79.4	 72.5	 79.3	 77.7	 73.9	 81.5	 76.6	
		  Year 3 (144 weeks)			   Year 4 (192 weeks)			   Year 5 (240 weeks)			 
	 Initial 	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial	 Initial
	 PBO → 	 Bari 2 mgd	 Bari 4 mg	 PBO →	 Bari 2 mgd	 Bari 4 mg	 PBO →	 Bari 2 mgd	 Bari 4 mg
	 Bari 4 mg	  		  Bari 4 mg			   Bari 4 mg 
	 n = 142	 n = 152	 n = 144	 n = 143	 n = 153	 n = 147	 n = 130	 n = 141	 n = 132	
RA-BUILD
csDMARD-IR										        
ΔmTSS (%)										        
≤ 0	 62.7	 61.8	 70.8	 61.5	 60.8	 70.1	 60.0	 58.2	 66.7	
≤ 0.5	 71.8	 72.4	 79.9	 70.6	 72.5	 77.6	 66.9	 69.5	 75.8	
≤ SDCb	 78.9	 78.3	 84.7	 78.3	 79.7	 84.4	 75.4	 76.6	 80.3	

Timepoints and treatment groups are based on randomization in originating study. Black arrows indicate patients switched to bari 4  mg at rescue, switch 
per protocol, or at entry to RA-BEYOND (Week 24: initial PBO; Week 52: initial MTX, initial MTX + bari 4  mg, initial ADA). a  Patients included 
were those with baseline and ≥  1 radiographic assessment after 2 years. b  SDC: Year 3 RA-BEGIN  =  1.82, RA-BEAM  =  2.28, RA-BUILD  =  1.69. 
Year 4 RA-BEGIN  =  1.75, RA-BEAM  =  2.44, RA-BUILD  =  1.80. Year  5 RA-BEGIN  =  1.96, RA-BEAM  =  2.54, RA-BUILD  =  1.76. c  Patients 
in originating study were on background MTX treatment at baseline and throughout the duration of the study. d  Patients switched to bari 4  mg at 
rescue. ADA:  adalimumab, bari:  baricitinib; csDMARD:  conventional synthetic DMARD; ΔmTSS:  change from baseline in mTSS; DMARD:   
disease-modifying antirheumatic drug; IR: inadequate response; mTSS: van der Heijde modified total Sharp score; mono: monotherapy; MTX: methotrexate; 
PBO: placebo; RA: rheumatoid arthritis; SDC: smallest detectable change.
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monotherapy had more radiographic progression than patients 
initially treated with baricitinib in the previous 2-year analysis.13 
These treatment differences persisted during the LTE even when 
patients were switched from a control arm to baricitinib at 6 
months or 1 year, as shown in the previous 2-year analysis and 
in Figure 2. These results suggest that early introduction of an 
agent that inhibits radiographic progression, such as baricitinib, 

is more effective in preventing long-term radiographic progres-
sion. Once damage occurs, it cannot be reversed by introduction 
of an effective treatment.
	 Most patients also maintained at least LDA, as assessed with 
the SDAI. This observation is similar to a previous report on 
RA-BEYOND (up to 3 yrs) of SDAI LDA data from patients 
originating in RA-BEGIN and RA-BEAM originally treated 

Figure 3. Patient-level radiographic progression of structural joint damage by original randomization: Years 3, 4, and 5. Radiographic progression in structural 
joint damage was evaluated using cumulative distribution of mTSS change from baseline at Years 3, 4, and 5 for patients in RA-BEYOND who completed (A) 
RA-BEGIN, (B) RA-BEAM, or (C) RA-BUILD. Each datapoint on the graph represents an individual patient. The treatment groups indicated are based on 
original study randomization. ADA: adalimumab; Bari: baricitinib; mTSS: van der Heijde modified total Sharp score; MTX: methotrexate; PBO: placebo; 
RA: rheumatoid arthritis.

Figure 4. Proportion of patients achieving SDAI ≤ 11 over time in RA-BEYOND by original randomization: Years 2, 3, 4, and 5, nonresponder imputation. Low 
disease activity, as defined by SDAI score ≤ 11, was evaluated according to NRI analysis in RA-BEYOND over time based on time of randomization into the 
original studies (A) RA-BEGIN, (B) RA-BEAM, and (C) RA-BUILD. “Initial” = initial randomized treatment group. ADA: adalimumab; Bari: baricitinib; 
MTX: methotrexate; NRI: nonresponder imputation; PBO: placebo; RA: rheumatoid arthritis; SDAI: Simplified Disease Activity Index.
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with or switched to baricitinib.13,19 Thus, these patients had both 
important clinical responses and marked decreases in radio-
graphic progression.
	 The baricitinib doses used in this LTE were not consis-
tent across all patients, and background medication (e.g., 
csDMARDs, NSAIDs, and glucocorticoids) was adjusted 
for some patients. Additionally, patients who achieved 
sustained remission in RA-BEGIN (Clinical Disease Activity 
Index [CDAI]  ≤  2.8) or LDA in RA-BEAM or RA-BUILD 
(CDAI ≤ 10) and not rescued were blindly rerandomized either 
to continue baricitinib 4 mg or step down to 2 mg. However, 
all patients received baricitinib and were not allowed to start a 
bDMARD or another tsDMARD during the LTE. Although 
we did not specifically analyze the pure baricitinib 2  mg and 
4 mg dose groups with no dose adjustment or change in back-
ground medication, most patients did not have significant radio-
graphic progression over 5 years while receiving baricitinib. As 
these modifications of background medication are consistent 
with clinical practice, we expect the results from these analyses 
can be generalized.
	 These findings differ somewhat from previous 2-year results 
whereby the initial baricitinib group had lower levels of radio-
graphic progression than the initial PBO group among patients 
with csDMARD-IR13; initial baricitinib and initial PBO groups 
in the current analysis had similar degrees of progression. These 
and other differences could reflect (1) that patients received 
baricitinib treatment several years longer in this analysis than 
in the 2-year analysis, which diminished treatment differences 
induced by the relatively short duration of the initial treatments; 
(2) the small sample size, in which statistical significance can be 
influenced by small changes; (3) the different analysis popula-
tions between the previous 2-year study and the current 5-year 
study; (4) the rereading of radiographic films; and (5) the 
treating physician adjusting medication as necessary to obtain 
clinical efficacy over the 5 years, which would confound the 
interpretation of what would have been the result without the 
adjustments.
	 Strengths of this analysis included that we followed most 
patients for a prolonged time and determined whether barici-
tinib treatment has a consistent effect on radiographic progres-
sion. Additionally, the results are likely to be generalizable to 
the broader RA population (including both DMARD-naïve or 
csDMARD-IR) because we included many patients receiving 
either baricitinib monotherapy or csDMARDs. We also 
employed readers who were blinded to the treatments and the 
order of the radiographs, used objective endpoints, and deter-
mined radiographic progression by mTSS  ≤  0, ≤  0.5, and the 
SDC. Finally, these analyses provide valuable information on an 
individual patient basis.
	 Limitations of this analysis included that the LTE comprised 
no true PBO or ADA groups, as all patients received either baricitinib 
with a csDMARD or baricitinib monotherapy (DMARD-naïve 
patients). Further, baricitinib doses and background medication 
could be modified; therefore, we could not estimate the pure 
effects of these doses or of baricitinib over the 5-year study 
period, and background medication, such as steroids, could 

have also affected structural progression. Additionally, not 
all patients continued in the study for the full 5 years, and we 
could not predict how the patients who discontinued would 
have fared. This lack of information poses significant challenges 
to the analysis and interpretation of the radiographic data but 
was partly mitigated by using all available data from multiple 
reading sessions in a single analysis. Data interpretation was also 
challenged by the fact that radiograph timepoints were fixed, but 
timepoints at which patients stepped down or were rescued were 
variable, and we were not able to correlate timing of radiograph 
assessments with step-down or rescue. Patients participating in 
RCTs may not include all patients treated in clinical practice 
because of stringent inclusion/exclusion criteria. Patients were 
ineligible for participation in the study if their clinical status 
or current medical condition were viewed as a potential risk 
for participation in the study, and these patients were excluded. 
Finally, this analysis was ad hoc and thus was not powered for 
dose comparisons. 
	 In conclusion, both 2  mg and 4  mg baricitinib maintained 
inhibition of radiographic progression in most patients while 
achieving clinically meaningful improvement in disease activity, 
sustained for 5 years. Patients initially treated with baricitinib 
had less radiographic progression over the duration of the trial 
compared to those initially treated with a csDMARD + PBO 
or MTX monotherapy (DMARD-naïve patients). This obser-
vation suggests that one should start a medication such as baric-
itinib earlier in the disease course if patients have not reached 
remission, according to ACR/ European Alliance of Associations 
for Rheumatology criteria or at least LDA with a metric such 
as the SDAI or CDAI, within 3–6 months as suggested by the  
treat-to-target strategy.21
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