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BACKGROUND
In phase 2 studies, baricitinib, an oral Janus kinase 1 and 2 inhibitor, reduced dis-
ease activity in patients with rheumatoid arthritis who had not previously received 
treatment with biologic disease-modifying antirheumatic drugs (DMARDs).

METHODS
In this phase 3 study involving 527 patients with an inadequate response to or unac-
ceptable side effects associated with one or more tumor necrosis factor inhibitors, 
other biologic DMARDs, or both, we randomly assigned the patients in a 1:1:1 ratio 
to baricitinib at a dose of 2 or 4 mg daily or placebo for 24 weeks. End points, 
tested hierarchically at week 12 to control type 1 error, were the American College 
of Rheumatology 20% (ACR20) response (primary end point), the Health Assessment 
Questionnaire–Disability Index (HAQ-DI) score, the 28-joint Disease Activity Score 
based on C-reactive protein level (DAS28-CRP), and a Simplified Disease Activity 
Index (SDAI) score of 3.3 or less (on a scale of 0.1 to 86.0, with a score of 3.3 or less 
indicating remission). Comparisons with placebo were made first with the 4-mg 
dose of baricitinib and then with the 2-mg dose.

RESULTS
Significantly more patients receiving baricitinib at the 4-mg dose than those receiv-
ing placebo had an ACR20 response at week 12 (55% vs. 27%, P<0.001). Differences 
between the higher-dose baricitinib group and the placebo group were also signifi-
cant for the HAQ-DI score and the DAS28-CRP but not for an SDAI score of 3.3 or 
less. Adverse-event rates through 24 weeks were higher for patients receiving the 
2-mg dose of baricitinib and those receiving the 4-mg dose than for patients receiv-
ing placebo (71% and 77%, respectively, vs. 64%), including infections (44% and 
40%, vs. 31%). The rates of serious adverse events were 4%, 10%, and 7% in the three 
groups, respectively. Two nonmelanoma skin cancers and two major adverse cardio-
vascular events, including a fatal stroke, occurred in the higher-dose group. Barici-
tinib was associated with a small reduction in neutrophil levels and increases in 
serum creatinine and low-density lipoprotein cholesterol levels.

CONCLUSIONS
In patients with rheumatoid arthritis and an inadequate response to biologic DMARDs, 
baricitinib at a daily dose of 4 mg was associated with clinical improvement at 12 
weeks. (Funded by Eli Lilly and Incyte; ClinicalTrials.gov number, NCT01721044.)
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The discomfort, disability, and joint 
damage that characterize rheumatoid ar-
thritis result from an autoimmune inflam-

matory response elicited by numerous cell popu-
lations and cytokines. Biologic therapies targeting 
T or B cells and cytokines, such as tumor necro-
sis factor α (TNF-α) or interleukin-6, have im-
proved outcomes for patients who do not have 
responses to treatment with conventional, syn-
thetic disease-modifying antirheumatic drugs 
(DMARDs) such as methotrexate.1 However, since 
many patients do not have a sufficient response 
to these biologic DMARDs or have unacceptable 
side effects, new therapies are needed.

Circulating cytokines, on binding to cell-
surface receptors, signal through activation of 
intracellular tyrosine kinases, including Janus 
kinases (JAKs). Many mediators implicated in 
the autoimmune inflammatory response (e.g., 
interleukins 2, 6, 12, 15, and 23; interferons; 
and granulocyte–macrophage colony-stimulating 
factor [GM-CSF]) signal through the JAK family 
(JAK1, JAK2, JAK3, and tyrosine kinase 2 [Tyk2]).2 
Several small-molecule JAK inhibitors with differ-
ing degrees of specificity for the JAKs are in 
clinical development.3 Baricitinib is a preferen-
tial JAK1 and JAK2 inhibitor that has shown 
efficacy in phase 2 studies involving patients with 
rheumatoid arthritis who had an insufficient re-
sponse to conventional synthetic DMARDs.4,5 This 
report describes the results of the RA-BEACON 
trial, a phase 3 study of baricitinib in patients 
with moderately to severely active rheumatoid 
arthritis who did not have a response to bio-
logic DMARDs or had unacceptable side effects.

Me thods

Patients

Patients were 18 years of age or older and had 
moderately to severely active rheumatoid arthritis 
(≥6 tender joints of 68 joints examined, ≥6 swol-
len joints of 66 joints examined, and a serum 
C-reactive protein level ≥3 mg per liter). Patients 
must have previously received one or more TNF 
inhibitors and discontinued treatment because 
of an insufficient response after 3 months or 
more or because of unacceptable side effects. Pa-
tients who had received other biologic DMARDs 
could also participate. Biologic DMARDs must 
have been discontinued at least 4 weeks before 

randomization (≥6 months for rituximab). At 
study entry, patients must have been taking one 
or more conventional synthetic DMARDs regu-
larly for at least the preceding 12 weeks, with 
stable doses for at least the preceding 8 weeks. 
Patients with selected abnormal laboratory test 
results and those who had had a recent, clinically 
significant infection were excluded. Patients with 
evidence of latent tuberculosis could enroll if 
appropriate treatment had been started at least 
4 weeks before randomization.

Study Protocol and Oversight

RA-BEACON was a randomized, 24-week, double-
blind, placebo-controlled study conducted at 178 
centers in 24 countries. The study was initiated 
in January 2013 and completed in September 
2014, with enrollment taking place between 
January 2013 and March 2014. Patients were 
randomly assigned in a 1:1:1 ratio to receive 
baricitinib at a daily dose of 2 mg or 4 mg or 
placebo in addition to the therapies they were 
already receiving at enrollment. Patients with an 
estimated glomerular filtration rate at screen-
ing that was at least 40 but less than 60 ml per 
minute per 1.73 m2 of body-surface area received 
baricitinib at the 2-mg dose if they were assigned 
to either active treatment group (with mainte-
nance of blinding), but data for these patients 
were analyzed according to the assigned treat-
ment group. Concomitant treatment with stable 
doses of conventional synthetic DMARDs, non-
steroidal antiinflammatory drugs, analgesic 
agents, glucocorticoids (≤10 mg of prednisone or 
the equivalent per day), or a combination of these 
drugs was permitted.

At week 16, patients whose tender and swol-
len joint counts at baseline were reduced by less 
than 20% at both week 14 and week 16 were 
given rescue treatment (baricitinib at a dose of 
4 mg daily). After week 16, patients could receive 
rescue treatment at the investigator’s discretion 
on the basis of joint counts. Patients completing 
the study could enter a long-term extension study 
or were seen for follow-up approximately 28 days 
after the end of the treatment period. Patients 
who entered the long-term extension study con-
tinued to receive the blinded study medication; 
patients taking baricitinib continued to receive 
it at the current dose, and those assigned to 
placebo received baricitinib at the 4-mg dose.
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The study was designed by the sponsor, Eli 
Lilly; an academic advisory board that included 
authors who are not employees of Eli Lilly; and 
Incyte. The study was conducted in accordance 
with the ethical principles of the Declaration of 
Helsinki and Good Clinical Practice guidelines 
and was approved by each center’s institutional 
review board or ethics committee. All patients 
provided written informed consent. Eli Lilly or 
its representatives provided data, laboratory, and 
site-monitoring services. All the authors partici-
pated in the analysis and interpretation of the 
data. The first two authors and the last two 
authors wrote the first draft of the manuscript, 
and all the authors reviewed the draft and final 
manuscript and provided critical comment. The 
authors vouch for the veracity and completeness 
of the data and data analyses and for the fidel-
ity of this report to the study protocol, available 
with the full text of this article at NEJM.org.

Efficacy Measures

The primary end point was the proportion of 
patients who had an American College of Rheu-
matology 20% (ACR20) response at week 12. The 
ACR20 response is a reduction of 20% or more 
in the number of tender and swollen joints and 
an improvement of 20% or more in at least three 
of the following ACR core measures: a patient’s 
assessment of pain, a physician’s global assess-
ment of disease, a patient’s global assessment of 
disease, physical function as assessed by the 
Health Assessment Questionnaire–Disability In-
dex (HAQ-DI), and the level of acute-phase re-
actant6 (see Table S1 in the Supplementary 
Appendix, available at NEJM.org, for a detailed 
description of the ACR scale). The primary com-
parison was between the group receiving barici-
tinib at a dose of 4 mg and the placebo group. 
Secondary measures included ACR50 and ACR70 
responses (i.e., improvements of at least 50% 
and at least 70%, respectively, according to the 
criteria of the ACR), physical function as assessed 
by the HAQ-DI (scores range from 0 to 3, with 
higher scores indicating greater disability),7,8 and 
disease activity as assessed by the 28-joint Dis-
ease Activity Score (based on the level of high-
sensitivity C-reactive protein [DAS28-CRP] or the 
erythrocyte sedimentation rate [DAS28-ESR]), 
the Clinical Disease Activity Index (CDAI), and 
the Simplified Disease Activity Index (SDAI) (see 

Table S1 in the Supplementary Appendix for 
descriptions of the scales).9-13

Safety Assessments

Clinical laboratory tests, measurement of vital 
signs, and other safety assessments were per-
formed at scheduled visits. The incidence and 
severity of all adverse events were recorded. The 
National Institutes of Health Common Termi-
nology Criteria for Adverse Events (CTCAE), ver-
sion 3.0, or National Cholesterol Education Pro-
gram categories were used to describe abnormal 
results of laboratory tests after baseline. An inde-
pendent data and safety monitoring committee 
regularly reviewed data from this and other on-
going phase 3 studies of baricitinib. A separate 
independent committee adjudicated potential car-
diovascular events.

Statistical Analysis

We estimated that a sample size of approximately 
175 patients per study group would provide 90% 
or greater power for the comparison of the 
ACR20 response rate between the 4-mg barici-
tinib group and the placebo group (with assumed 
rates of 45% and 25%) at week 12. Patients who 
underwent randomization and received at least 
one dose of the assigned study drug were in-
cluded in the efficacy analyses on the basis of a 
modified intention-to-treat principle.

A stepwise hierarchical hypothesis-testing 
strategy was used to control type I error for the 
primary and key secondary end points at 12 
weeks. We analyzed the ACR20 response first, 
then the change from baseline in the HAQ-DI 
score and the DAS28-CRP, and finally, an SDAI 
score of 3.3 or less (on a scale of 0.1 to 86.0, 
with higher scores indicating greater disease ac-
tivity; a score of 3.3 or less indicates remission); 
all analyses were performed first for the 4-mg 
dose of baricitinib versus placebo and then for 
the 2-mg dose of baricitinib versus placebo 
(Fig. S1 in the Supplementary Appendix). Only if 
a test result was significant did the sequence 
proceed to the next test in the hierarchy; other-
wise, subsequent evaluations were considered to be 
supportive analyses, given this method of strong 
control for multiple comparisons. A P value of 
0.05 or less (two-sided) was considered to indi-
cate statistical significance unless otherwise de-
fined by the hierarchical testing scheme. Com-
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parisons of categorical and continuous efficacy 
measures between each baricitinib group and the 
placebo group were performed with the use of 
logistic regression and analysis of covariance 
(ANCOVA), respectively, with the baseline score 
(for continuous measures only), region, and num-
ber of previous biologic DMARDs (<3 or ≥3) as 
explanatory factors. Fisher’s exact test was used 
for safety and other categorical end points when 
sample-size requirements for logistic regression 
were not met. Continuous safety data were ana-
lyzed by means of ANCOVA with the baseline 
value included.

Patients who received rescue treatment or dis-
continued the study or the study treatment were 
thereafter considered not to have a response 
(nonresponse imputation) for all categorical ef-
ficacy data, including the primary end point. In 
addition, for analyses of continuous data, the 
last observations before receipt of rescue treat-
ment or discontinuation were carried forward 
(modified last-observation-carried-forward meth-
od). For continuous secondary efficacy measures 
that were tested hierarchically (Fig. S1 in the Sup-
plementary Appendix), the baseline observation 
was substituted at 12 weeks if discontinuation 
was due to an adverse event (modified baseline-
observation-carried-forward method). Analytic 
methods that depended on other missing-data 
mechanisms (e.g., mixed models for repeated 
measures and tipping-point analyses) were used 
to ensure that the conclusions were robust. Safety 
observations were analyzed according to the as-
signed study group until the time of rescue 
treatment or completion of the treatment period.

R esult s

Study Participants

Of 959 patients who were screened, 527 were 
randomly assigned to a study group (Fig. 1). The 
most common reason for exclusion after screen-
ing was a serum C-reactive protein level that was 
less than 3 mg per liter. Baseline demographic 
and clinical characteristics were similar among 
the three study groups (Table 1, and Table S2 
in the Supplementary Appendix). The overall 
numbers of patients who had previously been 
treated with one biologic DMARD, two biologic 
DMARDs, or three or more biologic DMARDs 
were 221 (42%), 160 (30%), and 142 (27%), re-
spectively. Approximately 38% of the patients had 

a history of treatment with at least one biologic 
DMARD that was not a TNF inhibitor (Table 1, 
and Table S3 in the Supplementary Appendix). In 
the placebo group, 32% of patients received res-
cue treatment, as compared with 22% and 19% 
of the patients in the 2-mg and 4-mg baricitinib 
groups, respectively (Fig. 1). Study discontinua-
tion rates were 18% in the placebo group and 
10% and 11% in the 2-mg and 4-mg baricitinib 
groups, respectively. Reasons for discontinuation 
are summarized in Figure 1. Most of the patients 
(97%) who completed week 24 entered the long-
term extension study.

Efficacy

At week 12, the ACR20 response rate (primary 
end point) was 55% among patients who re-
ceived baricitinib at a dose of 4 mg, as compared 
with 27% among those who received placebo 
(P<0.001) (Fig. 2A). Patients receiving the 4-mg 
dose of baricitinib also had significant improve-
ments in two of the major secondary measures 
(the DAS28-CRP and the HAQ-DI score) at week 
12 as compared with placebo (P<0.001 for both 
comparisons) (Fig. 2B and Fig. 2C). For the fourth 
ordered end point (SDAI score ≤3.3), there was 
no significant difference between placebo and the 
4-mg dose of baricitinib (P = 0.14) (Fig.  2D); 
therefore, on the basis of hierarchical testing, 
the 2-mg dose of baricitinib was not compared 
with placebo under strong control for multiple 
comparisons (Table S4 and Fig. S2, S3, and S4 in 
the Supplementary Appendix). Subgroup analyses 
showed little evidence of a heterogeneous treat-
ment effect according to the number of prior 
biologic DMARDs (<3 vs. ≥3), the number of 
prior TNF inhibitors among patients who had 
received only TNF-inhibitor biologic DMARDs 
(1 vs. >1), or the number of prior biologic 
DMARDs that were not TNF inhibitors (0 vs. ≥1) 
(Fig. S5 in the Supplementary Appendix).

Safety

From baseline through week 24, a total of 7 pa-
tients (4%) each in the placebo and lower-dose 
baricitinib groups and 11 patients (6%) in the 
higher-dose baricitinib group discontinued the 
study because of an adverse event (Table  2). 
Rates of serious adverse events through week 24 
were similar among patients receiving placebo 
and those receiving baricitinib at a dose of 2 mg 
or 4 mg (7%, 4%, and 10%, respectively). One 
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Characteristic
Placebo 
(N = 176)

Baricitinib, 
2 mg Daily 
(N = 174)

Baricitinib, 
4 mg Daily 
(N = 177)

Age — yr 56±11 55±11 56±11

Female sex — no. (%) 145 (82) 137 (79) 149 (84)

Duration of rheumatoid arthritis — yr 14±10 14±8 14±9

Positive for anti–cyclic citrullinated peptide antibody — no. (%)† 125 (71) 124 (71) 119 (67)

Positive for rheumatoid factor — no. (%)‡ 130 (74) 128 (74) 128 (72)

No. of previous biologic DMARDs — no. (%)

Total

1 81 (46) 69 (40) 71 (40)

2 47 (27) 55 (32) 58 (33)

≥3 47 (27) 50 (29) 45 (25)

TNF inhibitors

1 104 (59) 102 (59) 104 (59)

2 50 (28) 60 (34) 52 (29)

≥3 19 (11) 12 (7) 18 (10)

Non-TNF inhibitors

1 37 (21) 45 (26) 43 (24)

2 15 (9) 14 (8) 14 (8)

≥3 10 (6) 11 (6) 10 (6)

Swollen-joint count, of 66 joints examined 17±11 19±12 16±9

Tender-joint count, of 68 joints examined 28±16 31±16 28±16

Scores for global and pain assessments§

Physician’s global assessment 67±19 67±17 67±18

Patient’s global assessment 66±19 67±19 66±22

Patient’s assessment of pain 65±19 62±22 66±23

HAQ-DI score¶ 1.78±0.57 1.71±0.55 1.74±0.59

High-sensitivity CRP — mg/liter‖ 21±25 20±22 20±25

ESR — mm/hr 47±24 45±24 48±26

DAS28-CRP 5.9±0.9 6.0±0.9 5.9±1.0

DAS28-ESR 6.6±0.9 6.7±1.0 6.6±1.1

Simplified Disease Activity Index score 43±14 45±14 42±14

*	�Plus–minus values are means ±SD. The total number of patients in each study group is the number of patients who 
were randomly assigned to that group and received at least one dose of the assigned study medication. There were  
no clinically significant between-group differences in any of the baseline characteristics. DAS28 denotes the 28-joint 
Disease Activity Score based on the C-reactive protein level (DAS28-CRP) or based on the erythrocyte sedimentation 
rate (DAS28-ESR), DMARDs disease-modifying antirheumatic drugs, and TNF tumor necrosis factor.

†	�Positivity for anti–cyclic citrullinated peptide antibody was defined as a value that exceeded the upper limit of the nor-
mal range (i.e., >10 U per milliliter).

‡	�Positivity for rheumatoid factor was defined as a value that exceeded the upper limit of the normal range (i.e., >14 IU 
per milliliter).

§	� Scores for the physician’s global assessment, the patient’s global assessment, and the patient’s assessment of pain 
range from 0 to 100 mm on a visual-analogue scale, with higher scores indicating greater levels of reported disease 
activity or pain.

¶	�Scores on the Health Assessment Questionnaire–Disability Index (HAQ-DI) range from 0 to 3, with higher scores indi-
cating greater disability.

‖	�The upper limit of the normal range for the high-sensitivity C-reactive protein level is 3 mg per liter.

Table 1. Characteristics of the Study Participants and Disease Activity at Baseline.*

The New England Journal of Medicine 
Downloaded from nejm.org at UAB LISTER HILL LIBRARY on September 12, 2016. For personal use only. No other uses without permission. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved. 



n engl j med 374;13  nejm.org  March 31, 2016 1249

Baricitinib in Refr actory Rheumatoid Arthritis

death occurred; a 76-year-old patient with pre-
existing diabetes mellitus who was receiving 
baricitinib at the 4-mg dose died on day 47 as a 
result of basilar-artery thrombosis. This was one 
of two adjudicated major adverse cardiovascular 
events that occurred during the study; the sec-
ond was a non–ST-segment elevation myocardial 

infarction on day 92 in a 46-year-old patient with 
preexisting diabetes mellitus and hypertension 
who was receiving baricitinib at the 4-mg dose. 
Two nonmelanoma skin cancers were reported in 
the group receiving baricitinib at a dose of 4 mg.

During the treatment period, there were more 
adverse events, including infections, with barici-

Figure 2. Primary and Secondary Efficacy End Points.

The percentage of patients who had an American College of Rheumatology 20% (ACR20) response is shown in Panel A. The vertical line 
at 12 weeks indicates the primary efficacy time point. Panel B shows the least-squares mean (LSM) change from baseline in the 28-joint 
Disease Activity Score, based on the level of high-sensitivity C-reactive protein (DAS28-CRP). A modified last-observation-carried-forward 
method was used for data that were missing because of receipt of rescue therapy or discontinuation of the study or study treatment. 
Panel C shows the LSM change from baseline in the Health Assessment Questionnaire–Disability Index (HAQ-DI) score, with the use  
of a modified last-observation-carried-forward method; scores range from 0 to 3, with higher scores indicating greater disability. Panel D 
shows the percentage of patients with a Simplified Disease Activity Index (SDAI) score of 3.3 or less (on a scale of 0.1 to 86.0, with higher 
scores indicating greater disease activity and a score of 3.3 or less indicating remission) at weeks 12 and 24. The DAS28-CRP and the 
HAQ-DI score were analyzed at week 12 by means of a modified baseline-observation-carried-forward method, which substituted the 
baseline observation for the last observation in the case of patients who discontinued the study or the study drug because of an adverse 
event. For the fourth ordered outcome (an SDAI score of ≤3.3 at week 12), the difference between baricitinib at the 4-mg dose and placebo 
was not significant (P = 0.14). One asterisk denotes P≤0.05, two asterisks denote P≤0.01, and three asterisks denote P≤0.001 for supportive 
analyses comparing baricitinib with placebo, without adjustment for multiple comparisons. The dagger denotes P≤0.001 for comparisons 
between baricitinib at the 4-mg dose and placebo for the end points of the ACR20 response at week 12 and the changes from baseline  
in the DAS28-CRP and the HAQ-DI score at week 12, in an analysis that was strongly controlled for multiple comparisons, meaning that 
the analysis was included in a multiple hypothesis testing framework that controlled for the type I error rate.
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tinib than with placebo (Table 2, and Table S5 in 
the Supplementary Appendix). Serious adverse 
events are listed in Table S6 in the Supplemen-
tary Appendix. Serious infections occurred in 3%, 
2%, and 3% of patients in the placebo group, the 
lower-dose baricitinib group, and the higher-dose 
baricitinib group, respectively. Infection rates 
were similar in the two baricitinib groups; re-
spiratory infections, bronchitis, and urinary 
tract infections were the most common types 
reported. Herpes zoster infections were seen in 
all three groups; the largest number was seen 
with baricitinib at the 4-mg dose. Among bar-
icitinib-treated patients who had herpes zoster 
infection, the majority had received three or 
more previous biologic DMARDs. There were 
no cases of visceral or disseminated herpes 
zoster.

Table 2 shows mean changes from baseline, 
and Table S7 in the Supplementary Appendix 
shows CTCAE grade increases for selected labo-
ratory analytes through 24 weeks. Reductions in 
hemoglobin levels were observed in all study 
groups; no imbalance in the number of cases of 
anemia was seen between the baricitinib and 
placebo groups. Reductions in neutrophil levels 
were observed with baricitinib. There were tran-
sient increases in lymphocyte counts with bar-
icitinib in some patients (data not shown); no 
imbalance in the numbers of patients with lym-
phopenia was seen between the baricitinib and 
placebo groups. Moderate increases in platelet 
counts were seen with baricitinib; there was no 
imbalance in the number of patients with proto-
col-defined thrombocytosis (>600,000 cells per 
cubic millimeter) between the baricitinib and 
placebo groups. Small increases in alanine ami-
notransferase levels were observed in both bar-
icitinib groups; most of the abnormal values 
were transient, the majority of grade 2 elevations 
occurred in patients with preexisting abnormal 
values, none coincided with increased bilirubin 
levels, and no grade 3 elevations occurred. Small 
increases in serum creatinine levels were seen 
with baricitinib, and most of the abnormal values 
were transient. Only one patient had an increase 
in the creatinine level that was higher than 
grade 1, and the value was normal on repeat 
testing. Serum creatine kinase levels increased 
in both baricitinib groups; all the patients who 
had grade 3 or 4 abnormalities reported having 
engaged in exercise or other physical activity be-

fore being tested or had elevated baseline levels. 
Low-density lipoprotein and high-density lipo-
protein cholesterol levels were higher with both 
baricitinib doses than with placebo.

Discussion

The field of rheumatology has seen major 
changes in the therapeutic approach to rheuma-
toid arthritis since the mid-1990s. Treatment 
paradigms have evolved with more intensive use 
of conventional synthetic DMARDs, the intro-
duction of biologic agents, and most recently, 
new small molecules targeting the JAK pathway. 
Baricitinib is a potent and selective inhibitor of 
JAK1 and JAK2. It has been hypothesized that 
agents with different JAK inhibition profiles may 
have distinct clinical effects.14

This study was designed to assess the safety 
and efficacy of baricitinib in patients with active 
rheumatoid arthritis who were taking conven-
tional synthetic DMARDs and had had an inad-
equate response to previous treatment with bio-
logic DMARDs. In this patient population, 
once-daily oral baricitinib resulted in significant 
clinical improvements, as compared with place-
bo, at 12 weeks. The treatment benefits were 
larger with the 4-mg dose than with the 2-mg 
dose. Adverse events, including nonserious in-
fections, were more frequent in the baricitinib 
groups than in the placebo group. Baricitinib was 
associated with reductions in neutrophil counts, 
an increase in creatinine levels, and an increase 
in low-density lipoprotein cholesterol levels. These 
changes were predominantly minor and did not 
lead to withdrawal from the study.

In comparison with previous phase 3 trials of 
treatments for rheumatoid arthritis,15-20 this study 
enrolled a high proportion of patients (more 
than one third) with an inadequate response to 
or unacceptable side effects associated with both 
TNF-inhibitor and non–TNF-inhibitor biologic 
DMARDs. Thus, our study population had par-
ticularly refractory disease, having received mul-
tiple previous biologic therapies. A beneficial 
treatment effect was observed in all analyzed 
subgroups, irrespective of the number or type of 
prior biologic DMARDs received. The observed 
clinical responses appeared to be favorable in 
the context of studies of currently approved 
therapies in patients with inadequate responses 
to previous TNF-inhibitors.15-20 Our findings have 
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particular relevance because of the unmet need for 
effective treatment of rheumatoid arthritis in pa-
tients receiving a conventional synthetic DMARD 
with inadequate disease control despite previous 
treatment with multiple biologic agents; the num-
ber of such patients has been consistently in-
creasing since biologic DMARDs first became 
available more than 15 years ago.

There are some limitations to the conclusions 
that can be drawn from this trial. The time 
frame for interpretation of safety data and dura-
bility of treatment effectiveness is limited to 24 
weeks. The lack of radiographic end points limits 
the ability to draw conclusions regarding the 
capacity of baricitinib to slow the rate of struc-
tural joint damage in this patient population. 
Evaluation of progressive radiographic joint dam-
age is an objective of other phase 3 studies in the 
baricitinib development program (ClinicalTrials 

.gov numbers, NCT01721057, NCT01885078, 
NCT01710358, NCT01711359, NCT02265705).

In conclusion, these results provide evidence 
that selective inhibition of JAK1 and JAK2 with 
once-daily baricitinib has clinical efficacy in 
patients with active rheumatoid arthritis that is 
refractory to aggressive standard-of-care treat-
ment with both conventional synthetic DMARDs 
and biologic DMARDs. Adverse events with bar-
icitinib included infections, and abnormal labo-
ratory test results included increases in low-
density lipoprotein cholesterol and creatinine 
levels. Additional studies are needed to assess 
long-term safety and durability of response.
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