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ABSTRACT

Introduction: This study assessed if concomi-
tant use of conventional synthetic disease-
modifying antirheumatic drugs (csDMARDs) or
corticosteroids altered the response or safety
outcomes to baricitinib in rheumatoid arthritis
(RA) patients.
Methods: Patients with C 6 swollen/tender
joints and no prior biologic DMARDwere eligible
for study inclusion. In RA-BUILD, csDMARD-
inadequate responder (IR) patients were ran-
domized to placebo or baricitinib (2 or 4 mg) once
daily (QD). In RA-BEAM, methotrexate (MTX)-IR
patients were randomized to placebo QD, barici-
tinib 4-mg QD, or adalimumab 40-mg biweekly.

Patients continued background csDMARD (in-
cluding MTX) therapy. This post hoc analysis of
placebo and baricitinib 4-mgpatients assessed the
number and type of concomitant csDMARDS and
concurrent corticosteroid use.
Results: From 716 placebo patients, 71, 21, and
6% were taking MTX alone, MTX ? C 1
csDMARD,andnon-MTXcsDMARDs, respectively;
from 714 baricitinib patients, the rates were 74, 18,
and 6%; 56% of placebo and 55% of baricitinib
patients used corticosteroids at baseline (mean
dose, 6.0 mg/day for both groups); patients con-
tinued use throughout the studies. The odds ratios
for achieving American College of Rheumatology
response at the 20% improvement level (ACR20)
and Clinical Disease Activity Index (CDAI) B 10 at
week 12 favored baricitinib for most subgroups; no
significant interactions were observed. Rates of
adverse events were similar regardless of csDMARD
groupor corticosteroiduse. Therewerenumerically
more serious adverse events in placebo patients
taking corticosteroids (4.2 vs. 1.6%) and a higher
rate of discontinuations in baricitinib patients
taking corticosteroids (4.1 vs. 1.2%).
Conclusions: Baricitinib was efficacious regard-
less of concomitant use of csDMARDs or corti-
costeroids; the incidence of adverse events was
similar across all groups of patients.
Funding: Eli Lilly and Company and Incyte
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INTRODUCTION

Current American College of Rheumatology
(ACR) and European League Against Rheuma-
tism (EULAR) rheumatoid arthritis (RA) guide-
lines suggest that methotrexate (MTX) should
be considered the initial drug of choice for most
patients diagnosed with RA [1, 2]. For patients
not able to tolerate MTX, the physician may
change the patient to another conventional
synthetic disease-modifying antirheumatic drug
(csDMARD) such as leflunomide, sulfasalazine,
or hydroxychloroquine. If the patient simply
fails MTX, another csDMARD may be added to
the MTX regimen. Regardless of treatment pro-
gram, physicians may add corticosteroids when
patients are having an RA flare and keep them
on low-dose corticosteroids to prevent future
flares. In this manuscript, we examined the
safety and efficacy of baricitinib in patients
whose concomitant csDMARDs were: (1) MTX
only (with and without corticosteroids), (2)
MTX plus other csDMARDs including sul-
fasalazine and hydroxychloroquine (with and
without corticosteroids); and (3) non-MTX
csDMARDS, including leflunomide, sul-
fasalazine, and hydroxychloroquine (with and
without corticosteroids).

These groups may be distinctly different.
Patients in the ‘‘MTX plus’’ group may be a more
refractory group than the ‘‘MTX only’’ group
because they are likely to have failed MTX
monotherapy leading to the addition of other
csDMARDs to the treatment regimen to achieve
relief of symptoms. Thus, patients receiving
non-MTX csDMARDs are likely to have failed or
could not tolerate the side effects associated
with MTX. Patients receiving non-MTX therapy
could also reflect different prescribing patterns
in various parts of the world, thus creating a
unique group based on geography. Corticos-
teroid use may reflect the need to suppress
chronic disease or prevent flares from occurring
despite csDMARD therapy, although their use
in clinical trials tend to be limited or restricted
not reflecting full cumulative doses in clinical
settings. From a safety standpoint, adverse
reactions to therapy may occur for each of the
drugs, and thus, the more medications patients

are on, the more likely they are to experience
adverse reactions.

The objectives of this post hoc analysis were
to determine if these subgroups, based on
csDMARDs or corticosteroids, were similar or
dissimilar with respect to the following: (1)
baseline characteristics; (2) adverse reactions to
therapy; and (3) efficacy of baricitinib. Barici-
tinib, an oral selective inhibitor of Janus kinase
(JAK)1 and JAK 2, is approved for the treatment
of moderately to severely active RA in adults in
over 50 countries, including European coun-
tries, the United States, and Japan.

METHODS

Patients and Study Design

The study design and patient inclusion/exclu-
sion criteria for each study have been described
previously [3, 4]. Briefly, data were pooled from
two phase 3 studies in which patients with
inadequate response to csDMARDs with C 6
swollen and tender joints and no prior biologic
DMARD (bDMARD) use were eligible for study
inclusion. RA-BEAM (NCT01710358) was a
52-week study of patients with inadequate
response to MTX. Patients were randomized
3:3:2 to placebo once daily (QD), baricitinib
4-mg QD, or adalimumab 40-mg biweekly. Use
of stable dose (7.5–25 mg/week) of concomitant
oral MTX for C 8 weeks was required prior to
study entry and patients remained on the same
dose of MTX throughout the study. Patients
could also have been on concomitant hydroxy-
chloroquine (up to 400 mg/day) or sulfasalazine
(up to 3000 mg/day) and must have been
receiving a stable dose for C 8 weeks prior to
entry into the study and remained on that dose
throughout the study. Concomitant lefluno-
mide was not permitted in RA-BEAM. RA-BUILD
(NCT01721057) was a 24-week study of patients
with inadequate response to csDMARDs.
Patients were randomized 1:1:1 to placebo or
baricitinib 2-mg or 4-mg QD. Use of stable doses
of concomitant csDMARD for C 8 weeks prior to
study entry was permitted (7.4–25 mg/dayMTX,
up to 400 mg/day hydroxychloroquine, up to
3000 mg/day sulfasalazine, up to 20 mg/day
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leflunomide, and/or up to 150 mg/day or 2 mg/
kg/day azathioprine) and patients remained on
that dose throughout the study. In both studies,
doses of concomitant csDMARDs could be
reduced for safety reasons.

In both studies, corticosteroids of
doses B 10 mg/day of prednisone (or equiva-
lent) were allowed but must have been main-
tained at stable levels from 6 weeks prior to
randomization and through the treatment
phase of the study, unless a patient received
rescue therapy. After rescue, new corticosteroids
or increases in doses of ongoing concomitant
corticosteroids were permitted. Patients who
were not on corticosteroids prior to random-
ization were not to initiate corticosteroid ther-
apy during the study and were not to receive
other systemic corticosteroids during the study
including intra-muscular or intra-articular cor-
ticosteroids. Topical, intranasal, intra-ocular,
and inhaled corticosteroids were permitted.

The primary endpoint in the studies was the
ACR response at the 20% improvement level
(ACR20) at week 12. Secondary endpoints
included ACR responses at the 50 and 70%
levels (ACR50/70), improvement from baseline
in the Disease Activity Score based on 28 joints
(DAS28) using the high-sensitivity C-reactive
protein (hsCRP), and the Health Assessment
Questionnaire-Disability Index (HAQ-DI), as
well as the percentage of patients who achieved
low disease activity (LDA) or remission based on
the Simplified Disease Activity Index (SDAI) and
the Clinical Disease Activity Index (CDAI).

Each study was conducted in accordance with
the ethical principles of the Declaration of Hel-
sinki and Good Clinical Practice Guidelines and
was approvedby theQuorumReview institutional
review board (IRB) #27257 for RA-BEAM and
QuorumReview IRB #27258 for RA-BUILD. Ethics
approvals were also obtained for all 281 sites for
the RA-BEAM trial and all 182 sites for the RA-
BUILD trial. All patients provided written
informed consent. The studies were designed by
the sponsor, Eli Lilly and Company and Incyte
Corporation, with input obtained from an aca-
demic advisory board in which the non-Lilly
author of thismanuscript participated.All authors
participated in the preparation and review of this
manuscript and approved the final version.

Efficacy Endpoints for This Analysis

Efficacy for this post hoc analysis was examined
based on concomitant csDMARD and con-
comitant corticosteroid status of patients dur-
ing the placebo-controlled periods of the
studies. The primary endpoints were percent of
patients with ACR20 response and percent of
patients with LDA as measured by CDAI B 10 at
week 12. Other endpoints included ACR50/70
response rates, percent of patients with SDAI
B 11 and B 3.3, CDAI B 2.8, DAS28-hsCRP
B 3.2 and\2.6, HAQ-DI improvement C 0.3
and C 0.22, and EULAR responses of good and
good ? moderate. Good EULAR Response was
defined as DAS28-hsCRP improvement from
baseline[ 1.2 with post-baseline DAS28-hsCRP
level of B 3.2; good ? moderate response was
defined as DAS28-hsCRP improvement from
baseline[ 1.2 or improvement[0.6 with post-
baseline DAS28-hsCRP level of B 5.1. Change
from baseline to week 12 for HAQ-DI, DAS28-
hsCRP, CDAI, and SDAI were also evaluated.

Safety Assessments

Safety results at 12 weeks were assessed based on
concomitant csDMARD and concomitant cor-
ticosteroid status during the placebo-controlled
periods of the studies. Outcomes included
adverse events (AE), serious adverse events
(SAE), discontinuation due to AE, deaths, seri-
ous infections, herpes zoster, and malignancies.

Statistical Analysis

This post hoc analysis combined data from both
trials providing overall samples for placebo
(n = 716) and baricitinib 4-mg (n = 714). Anal-
yses were performed for patients in three sub-
populations based on concomitant csDMARD
status: patients randomized to placebo or
baricitinib 4-mg whose background csDMARD
was MTX alone, MTX plus C 1 other csDMARD,
or one or more non-MTX csDMARD. Analyses
were also performed based on use of concomi-
tant corticosteroids. Descriptive summary
tables are presented for baseline and safety data
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as well as descriptive graphs for response rates of
efficacy outcomes.

For the subgroup efficacy analyses, compar-
isons between each baricitinib 4-mg and pla-
cebo group were performed across subgroups at
12 weeks using the modified intent-to-treat
population, which was defined as all random-
ized patients who received C 1 dose of the study
drug. For the categorical measurements, non-
responder imputation was used in the analysis
of patients who received either rescue therapy
or discontinued from the study or study treat-
ment. To assess the consistency of baricitinib
treatment effect across the subgroups, the
interaction between treatment and subgroups
was evaluated using the following logistic
regression model: treatment group ? sub-
group ? treatment-by-subgroup ? study.
When the logistic regression sample size
requirements were not met (\ 5 responders in
any of the factors in the model), interaction
p value was not assessed.

An interaction p value B 0.10 was considered
to be statistically significant. Within a sub-
group, odds ratios and 95% confidence intervals
were calculated from a logistic regression model
as follows: treatment group ? study. When the
logistic regression sample-size requirements
were not met (\ 5 responders in any study or
treatment), the Cochran–Mantel–Haenszel
(CMH) test stratified by study, was applied to
generate p values, odds ratios, and 95% confi-
dence intervals of odds ratios. Results are pre-
sented for those outcome measures where B 1
subgroup required the CMH test. Response rate
95% confidence intervals are from exact (Clop-
per–Pearson) method. Interpretation of sub-
group interaction analyses that had a p value
of B 0.10 began with an examination of the
direction (same as or opposite to overall treat-
ment effect) and then the magnitude of the
treatment effect across the strata.

For the continuous outcomes (change from
baseline to week 12), the following analysis of
covariance (ANCOVA) model was used to eval-
uate interaction p values: baseline ? treatment
group ? subgroup ? study ? treatment-by-
subgroup. For least-squares mean change from
baseline, the following ANCOVA model was
used: baseline ? treatment group ? study.

Modified last observation carried forward
imputation was applied for missing data for
continuous measurements.

RESULTS

The pooled data from both studies included
1989 patients, of which 229 were randomized to
baricitinib 2-mg in RA-BUILD and 330 to adal-
imumab in RA-BEAM; this analysis focused on
patients in the placebo (n = 716) and baricitinib
4-mg (n = 714) arms. Of these, 71, 21, and 6%
randomized to placebo were taking MTX alone,
MTX ? C 1 csDMARD, and non-MTX
csDMARDs, respectively; the rates for patients
randomized to baricitinib 4-mg were 74, 18, and
6%, respectively. Oral corticosteroids were used
in 56% of placebo and 55% of baricitinib 4-mg
patients at baseline (mean dose of 6.0 mg/day
for both groups). Patients continued
stable levels of csDMARD and corticosteroid use
through week 12 of the studies. Overall, the
frequency of corticosteroid use was similar
across the csDMARD groups (56, 56, and 58% in
the MTX only, MTX ? C 1 csDMARD, and non-
MTX groups, respectively). These rates were
similar in the placebo and baricitinib groups
(Table 1). Because corticosteroid use was similar
regardless of csDMARD group, and the sample
sizes of the subgroups was small when broken
into treatment group by csDMARD group and
corticosteroid group, analyses were performed
on csDMARD subgroups and corticosteroid
subgroups separately.

Baseline demographics and clinical charac-
teristics are presented by treatment group and
concomitant csDMARD status, and were gener-
ally similar across groups (Table 1). In the non-
MTX group for patients treated with both pla-
cebo and baricitinib, a lower percentage of
patients were anti-citrullinated protein anti-
bodies (ACPA) and rheumatoid factor (RF) pos-
itive compared to the other csDMARD groups. A
higher percentage of patients in Asia (including
Japan) were in the MTX ? C 1 csDMARD group
whereas the highest percentage of patients in
the non-MTX group were from the US and
Canada. The regions in which the separate RA-
BEAM and RA-BUILD studies were carried out

528 Rheumatol Ther (2018) 5:525–536



T
ab
le
1

B
as
el
in
e
de
m
og
ra
ph

ic
s
an
d
cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

P
la
ce
bo

(N
=
71
6)

a
B
ar
ic
it
in
ib

4
m
g
(N

=
71
4)

a

M
T
X

al
on

e
(N

=
50
6)

M
T
X

1
‡
1

cs
D
M
A
R
D

(N
=
14
7)

N
on

-M
T
X

cs
D
M
A
R
D
s

(N
=
43
)

M
T
X

al
on

e
(N

=
52
7)

M
T
X

1
‡
1

cs
D
M
A
R
D

(N
=
13
1)

N
on

-M
T
X

cs
D
M
A
R
D
s

(N
=
42
)

A
ge
,y
ea
rs

53
.2

(1
1.
8)

51
.2

(1
2.
1)

53
.5

(1
3.
8)

53
.0

(1
2.
0)

52
.4

(1
3.
2)

53
.4

(1
1.
3)

Fe
m
al
e,
n
(%

)
40
3
(7
9.
6)

11
5
(7
8.
2)

34
(7
9.
1)

41
1
(7
8.
0)

10
4
(7
9.
4)

35
(8
3.
3)

D
ur
at
io
n
of

R
A
b ,
ye
ar
s,

m
ed
ia
n
(1
st
,3

rd
qu
ar
ti
le
s)

5.
4
(1
.9
,1

2.
3)

5.
1
(1
.6
,1

0.
6)

5.
2
(1
.8
,1

0.
7)

5.
5
(1
.7
,1

1.
5)

4.
6
(1
.2
,1

1.
2)

5.
7
(2
.0
,7

.8
)

C
or
ti
co
st
er
oi
d
us
e,
Y
es
,n

(%
)

28
9
(5
7.
1)

83
(5
6.
5)

23
(5
3.
5)

28
5
(5
4.
1)

72
(5
5.
0)

26
(6
1.
9)

C
or
ti
co
st
er
oi
d
do
se
,m

g/
da
y

6.
1
(2
.6
)

5.
8
(2
.4
)

5.
5
(1
.7
)

5.
9
(2
.6
)

6.
4
(2
.6
)

6.
4
(2
.0
)

R
eg
io
n

U
S
an
d
C
an
ad
a

65
(1
2.
8)

15
(1
0.
2)

13
(3
0.
2)

67
(1
2.
7)

18
(1
3.
7)

15
(3
5.
7)

C
en
tr
al
an
d
So
ut
h
A
m
er
ic
an

an
d
M
ex
ic
o

14
1
(2
7.
9)

22
(1
5.
0)

3
(7
.0
)

15
0
(2
8.
5)

18
(1
3.
7)

3
(7
.1
)

A
si
a
in
cl
ud
in
g
Ja
pa
n

11
5
(2
2.
7)

61
(4
1.
5)

4
(9
.3
)

11
2
(2
1.
3)

62
(4
7.
3)

5
(1
1.
9)

E
as
te
rn

E
ur
op
e

10
7
(2
1.
1)

7
(4
.8
)

7
(1
6.
3)

10
2
(1
9.
4)

7
(5
.3
)

9
(2
1.
4)

W
es
te
rn

E
ur
op
e

36
(7
.1
)

9
(6
.1
)

9
(2
0.
9)

38
(7
.2
)

5
(3
.8
)

8
(1
9.
0)

R
es
t
of

W
or
ld

42
(8
.3
)

33
(2
2.
4)

7
(1
6.
3)

58
(1
1.
0)

21
(1
6.
0)

2
(4
.8
)

A
C
PA

po
si
ti
ve
,n

(%
)

42
3
(8
3.
6)

12
7
(8
6.
4)

32
(7
4.
4)

44
6
(8
4.
6)

10
8
(8
2.
4)

26
(6
1.
9)

R
F
po
si
ti
ve
,n

(%
)

44
4
(8
7.
7)

12
9
(8
7.
8)

34
(7
9.
1)

45
6
(8
6.
5)

11
2
(8
5.
5)

33
(7
8.
6)

Sw
ol
le
n
jo
in
t
co
un

t,
of

66
14
.8

(8
.7
)

15
.3

(9
.9
)

12
.8

(8
.3
)

14
.7

(7
.8
)

14
.5

(8
.1
)

12
.4

(6
.3
)

T
en
de
r
jo
in
t
co
un

t,
of

68
23
.7

(1
3.
5)

22
.3

(1
5.
0)

26
.7

(1
5.
6)

23
.4

(1
2.
8)

24
.0

(1
4.
5)

23
.8

(1
3.
5)

hs
C
R
P,

m
g/
L

17
.6

(1
8.
8)

22
.7

(2
5.
3)

21
.8

(2
5.
3)

19
.5

(2
1.
2)

21
.8

(2
1.
2)

15
.2

(1
7.
7)

Rheumatol Ther (2018) 5:525–536 529



were similar (Supplementary Table 1), thereby
allowing the combined regions to be examined
in this analysis. However, per protocol, patients
in RA-BEAM were required to be taking MTX;
therefore all patients in the non-MTX subgroup
are from the RA-BUILD study.

Efficacy by csDMARD and Corticosteroid
Group

Clinical efficacy outcomes as measured by per-
cent achieving ACR20 and CDAI B 10 at week
12 are presented in Fig. 1. For the csDMARD
subgroups, small sample sizes precluded the
calculation of interaction p values; however, the
odds ratios favored baricitinib over placebo.
There were no significant interactions for the
corticosteroid subgroup between baricitinib
4-mg and placebo, and the odds ratios favored
baricitinib over placebo for both ACR20 and
CDAI B 10. For other outcome measures
numerically higher response rates were
observed for baricitinib regardless of the
csDMARD (Supplementary Fig. 1) or corticos-
teroid (Supplementary Fig. 2) group. For those
outcomes that met the requirement of B 1
subgroup requiring the CMH test, odds ratios
predominately favored baricitinib (Supplemen-
tary Fig. 3). There were no significant interac-
tions for change from baseline to week 12 for
HAQ-DI, DAS28-hsCRP, CDAI, and SDAI based
on csDMARD (Table 2) and corticosteroid
(Table 3) use.

Safety

Overall, there were few differences between
randomized treatment groups or the concomi-
tant csDMARD or corticosteroid subgroups with
regard to safety outcomes. As has been previ-
ously reported [3, 4], there were more cases of
herpes zoster in patients treated with baricitinib
(Table 4). There was a numerically higher rate of
serious adverse events in patients treated with
placebo in the non-MTX csDMARD group
(7.0%) compared to the other csDMARD groups
for both placebo and baricitinib (range,
0.8–2.8%) (Table 2). Numerically, a higher rate
of patients treated with placebo who were

T
a
b
le
1

co
nt
in
ue
d

P
la
ce
bo

(N
=
71
6)

a
B
ar
ic
it
in
ib

4
m
g
(N

=
71
4)

a

M
T
X

al
on

e
(N

=
50
6)

M
T
X

1
‡
1

cs
D
M
A
R
D

(N
=
14
7)

N
on

-M
T
X

cs
D
M
A
R
D
s

(N
=
43
)

M
T
X

al
on

e
(N

=
52
7)

M
T
X

1
‡
1

cs
D
M
A
R
D

(N
=
13
1)

N
on

-M
T
X

cs
D
M
A
R
D
s

(N
=
42
)

D
A
S2
8-
hs
C
R
P

5.
6
(0
.9
)

5.
6
(1
.0
)

5.
6
(0
.9
)

5.
7
(0
.9
)

5.
7
(0
.9
)

5.
6
(0
.9
)

D
at
a
ar
e
m
ea
n
(S
D
)
un

le
ss
ot
he
rw
is
e
in
di
ca
te
d

A
C
PA

an
ti
-c
it
ru
lli
na
te
d
pr
ot
ei
n
an
ti
bo
di
es
,c
sD
M
A
R
D

co
nv
en
ti
on

al
sy
nt
he
ti
c
di
se
as
e-
m
od
ify
in
g
an
ti
rh
eu
m
at
ic
dr
ug
,D

A
S2
8
di
se
as
e
ac
ti
vi
ty
sc
or
e
28

jo
in
ts
,h
sC
R
P

hi
gh

se
ns
it
iv
it
y
C
-r
ea
ct
iv
e
pr
ot
ei
n,

M
T
X
m
et
ho
tr
ex
at
e,
R
A
rh
eu
m
at
oi
d
ar
th
ri
ti
s,
R
F
rh
eu
m
at
oi
d
fa
ct
or

a
Pa
ti
en
ts
w
ho

sw
it
ch
ed

su
bg
ro
up
s
be
tw
ee
n
ba
se
lin

e
an
d
w
ee
k
12

w
er
e
ex
cl
ud
ed

fr
om

th
e
an
al
ys
is
,t
he
re
fo
re
,N

’s
of

ea
ch

su
bg
ro
up

ad
d
up

to
le
ss
th
an

to
ta
lN

fo
r

ea
ch

tr
ea
tm

en
t
gr
ou
p

b
T
im

e
fr
om

R
A

di
ag
no
si
s

530 Rheumatol Ther (2018) 5:525–536



taking corticosteroids had serious adverse
events (4.2%) relative to other subgroups
(range, 1.6–2.6%), and more baricitinib patients
on corticosteroids discontinued due to adverse
events (4.1%) relative to other subgroups (range
1.2–2.7%) (Table 5). There were two deaths,
both in patients treated with placebo who were
using corticosteroids; one was due to subarach-
noid hemorrhage, and the other due to renal
failure. There were no events of tuberculosis in
any patients treated with placebo or baricitinib
through 12 weeks of treatment.

DISCUSSION

This post hoc analysis of pooled data of over
1400 patients from two phase III studies of
baricitinib 4-mg in csDMARD-inadequate
responder (IR) patients with RA indicated that
baricitinib was favored over placebo regardless
of the number or type of concomitant
csDMARDs or corticosteroid use. The quantita-
tive differences observed in patients in the non-
MTX subgroup should be evaluated with cau-
tion. The small number of patients in the non-

MTX subgroup resulted in wide confidence
intervals with the point estimates favoring
baricitinib. Baricitinib as monotherapy has been
shown to be superior to placebo; [3] therefore, it
is less likely that baricitinib would be ineffective
in a population treated with—generally
weaker—csDMARDs. However, it is also possible
that this patient population may be different
than the patient population in the other two
subgroups (MTX alone, MTX ? C 1 csDMARD)
and because the non-MTX group was the
smallest, with approximately 40 patients in
each treatment group, this may reflect a type 2
error.

Baseline characteristics were generally simi-
lar in patients across the three csDMARD
groups; clinical parameters such as DAS28-
hsCRP were almost identical and duration of
disease was similar across groups. However, it is
possible that patients in the MTX ? C 1
csDMARD subgroup are more refractory as they
needed at least two drugs to get to the same
baseline state with similar durations of RA dis-
ease, as patients in the MTX only group. The
data in this study do not, however, address
when the second or third csDMARD was added

Fig. 1 Percentage of patients achieving ACR20 and
CDAI B 10 at week 12 by concomitant csDMARD and
corticosteroid subgroups. Data (non-responder imputa-
tion) are presented as n/N (%). ACR20 American College
of Rheumatology 20% response rate; CDAI Clinical
Disease Activity Index, csDMARD conventional synthetic

disease-modifying antirheumatic drug,MTX methotrexate.
*Interaction p value not calculated because sample size
requirement was not met �Odds ratio and 95% confidence
interval calculated from Cochran–Mantel–Haenszel test
due to sample size requirement not being met for logistic
regression
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in the MTX ? C 1 csDMARD subgroup. Addi-
tionally, lower proportions of patients in the
non-MTX subgroup, receiving both placebo and
baricitinib, were ACPA and RF positive. The
literature is not consistent on whether
seronegative patients may have higher disease
activity [5, 6] and therefore be more difficult to
treat with standard first-line therapy such as
MTX. While the non-MTX subgroup in this
study is small, this subgroup appears to differ

from the other two subgroups. The distribution
of geographic regions across the csDMARD
subgroups was also interesting. While the per-
centages of patients in the MTX only group
were, in general, evenly spread across the
regions, between 42 and 47% of patients in the
MTX ? C 1 csDMARD group were from Asia
(including Japan), whereas approximately one-
third of patients in the non-MTX group were
from the United States and Canada.

Table 2 Change from baseline to week 12 based on concomitant DMARD group

Placebo (N = 716)a Baricitinib 4 mg (N = 714)a

MTX alone
(N = 506)

MTX 1 ‡ 1
csDMARD
(N = 147)

Non-MTX
csDMARDs
(N = 43)

MTX alone
(N = 527)

MTX 1 ‡ 1
csDMARD
(N = 131)

Non-MTX
csDMARDs
(N = 42)

Interaction
P value

HAQ-

DI

- 0.3 (0.03) - 0.3 (0.04) - 0.4 (0.08) - 0.6 (0.02) - 0.6 (0.04) - 0.5 (0.08) 0.178

DAS28-

hsCRP

- 1.1 (0.063) - 0.9 (0.10) - 1.2 (0.16) - 2.2 (0.05) - 2.1 (0.10) - 2.0 (0.16) 0.445

CDAI - 14.1 (0.57) - 11.8 (1.00) - 14.4 (1.90) - 22.6 (0.56) - 20.4 (1.04) - 20.0 (2.00) 0.563

SDAI - 14.2 (0.59) - 11.9 (1.06) - 14.4 (1.92) - 23.8 (0.58) - 21.9 (1.10) - 21.0 (2.02) 0.549

Data are least squares mean (SE), mLOCF
CDAI Clinical Disease Activity Index, csDMARD conventional synthetic disease-modifying antirheumatic drug, DAS28-
hsCRP Disease Activity Score 28 joints high sensitivity C-reactive protein, HAQ-DI Health Assessment Questionnaire
Disability Index, MTX methotrexate, SDAI Simplified Disease Activity Index
a Patients who switched subgroups between baseline and week 12 were excluded from the analysis, therefore, N’s of each
subgroup add up to less than total N for each treatment group

Table 3 Change from baseline to week 12 based on concomitant corticosteroid use

Placebo (N = 716) Baricitinib (N = 714) Interaction
p valueCorticosteroid use

(N = 404)
No corticosteroid use
(N = 312)

Corticosteroid use
(N = 390)

No corticosteroid use
(N = 324)

HAQ-DI - 0.4 (0.03) - 0.3 (0.03) - 0.6 (0.03) - 0.6 (0.03) 0.516

DAS28-

hsCRP

- 1.0 (0.06) - 1.1 (0.07) - 2.1 (0.06) - 2.3 (0.07) 0.254

CDAI - 13.7 (0.64) - 13.3 (0.69) - 21.4 (0.64) - 22.5 (0.67) 0.246

SDAI - 13.7 (0.66) - 13.4 (0.71) - 22.5 (0.66) - 23.8 (0.70) 0.251

Data are least squares mean (SE), mLOCF
CDAI Clinical Disease Activity Index, DAS28-hsCRP Disease Activity Score 28 joints high sensitivity C-reactive protein,
HAQ-DI Health Assessment Questionnaire Disability Index, SDAI Simplified Disease Activity Index
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The percentage of patients receiving con-
comitant corticosteroids in our study, approxi-
mately 55%, was similar to that of patients with
RA in a study that examined the effects of glu-
cocorticoids on clinical outcomes when taken
with tofacitinib, another JAK inhibitor [5]. As in
our study, in patients who used glucocorticoids
through baseline and then with tofacitinib
during the phase 3 studies, their post hoc
analysis found that the concomitant use of the
glucocorticoids did not appear to affect clinical
efficacy [7]. A study of glucocorticoids taken
with tocilizumab during RA trials also found no
evidence that concomitant glucocorticoid
therapy affected efficacy and safety [8].

In general, no major differences were seen
with regard to safety outcomes. There was a
numerically higher percentage of patients with
serious adverse events in placebo patients in the
non-MTX group (7.0 vs. 2.8% and 2.7% in the
MTX alone and MTX ? C 1 csDMARD sub-
groups, respectively), however, the 7.0% repre-
sents three events. Similarly, a higher
percentage of baricitinib patients in the non-
MTX subgroup discontinued due to adverse
events (7.1 vs. 2.1% and 3.8%), but again, this
represented three cases. Placebo patients who
were using corticosteroids had a numerically
higher percentage of serious adverse events and
there was a higher percentage of baricitinib
patients using corticosteroids who discontinued

Table 4 Safety results at 12 weeks based on concomitant csDMARD usage

Placebo (N = 716)a Baricitinib 4 mg (N = 714)a

MTX
alone
(N = 506)

MTX 1 ‡ 1
csDMARD
(N = 147)

Non-MTX
csDMARDs
(N = 43)

MTX
alone
(N = 527)

MTX 1 ‡ 1
csDMARD
(N = 131)

Non-MTX
csDMARDs
(N = 42)

Patients with C 1 AE 442 (87.4) 132 (89.8) 39 (90.7) 466 (88.4) 116 (88.5) 40 (95.2)

Patients with C 1

SAE

14 (2.8) 4 (2.7) 3 (7.0) 14 (2.7) 1 (0.8) 1 (2.4)

Discontinued due to

AE

16 (3.2) 2 (1.4) 0 11 (2.1) 5 (3.8) 3 (7.1)

Death 1 (0.2) 1 (0.7) 0 0 0 0

Serious infectionb 5 (1.0) 2 (1.4) 1 (2.3) 4 (0.8) 1 (0.8) 1 (2.4)

Herpes zoster 2 (0.4) 0 0 2 (0.4) 2 (1.5) 1 (2.4)

Patients with C 1

treatment emergent

malignancy

1 (0.2)c 0 0 1 (0.2)d 0 0

Tuberculosis 0 0 0 0 0 0

AE adverse event, csDMARD conventional synthetic disease-modifying antirheumatic drug, MTX methotrexate, SAE
serious adverse event
a Patients who switched subgroups between baseline and week 12 were excluded from the analysis, therefore, N’s of each
subgroup add up to less than total N for each treatment group
b Serious infections were: placebo, MTX-only: wound infection (USA), soft tissue infection (Argentina), bronchitis
(Argentina), pyelonephritis (Japan), kidney infection (USA); MTX ? 1: UTI (S. Africa), pneumonia, emphysema, renal
failure (death) (USA); non-MTX: bronchitis (Poland). Baricitinib, MTX-only: HZ (Japan), cellulitis (Poland), epiglottitis
and cellulitis (Romania), HZ (USA); MTX ? 1: large bowel and lower respiratory tract infection (India); non-MTX:
pneumonia (India)
c Squamous cell carcinoma of skin
d Basal and squamous cell carcinoma
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the study. Aside from these exceptions, safety
was similar in patients who were and who were
not using corticosteroids. Prior studies have
revealed concomitant corticosteroids increase
the risk of infections with biological treatment
[9, 10]. The current study did not share this
observation. However, the noted numerical
increase in discontinuations due to adverse
events might nonetheless indicate a subtle shift
in the pattern or the experienced severity of
adverse events.

There were several limitations in this study,
including those inherent to post hoc analyses,
such as the lack of a clear a priori hypothesis for
testing and the smaller numbers in each of the
subgroups. Additionally, we did not include
data on patients who received baricitinib 2-mg,
which was evaluated in two trials in the barici-
tinib phase III development program. This
analysis was focused on csDMARD-IR patients,
the patient populations of RA-BEAM and RA-
BUILD.

RA-BEAM, the larger trial, did not include a
2-mg dose. RA-BUILD did include baricitinib
2-mg. RA-BEACON, the other phase III trial that
included baricitinib 2-mg, enrolled patients
who were tumor necrosis factor inhibitor IR.

These patients who, on average, were older,
with longer RA disease duration, more extensive
treatment experience and demonstrated refrac-
toriness are dissimilar from the patients enrol-
led in RA-BEAM and RA-BUILD. Based on the
different characteristics of patients enrolled in
the two studies with baricitinib 2-mg, different
efficacy responses are expected for csDMARD-IR
versus bDMARD-IR patients. Therefore we do
not believe it is appropriate to combine the
populations from RA-BUILD and RA-BEACON
for analysis. There was a limitation with the
studies we did choose to combine. While both
studies enrolled csDMARD-IR patients, the one
difference in our subgroups was that MTX was
required in RA-BEAM and therefore all patients
in the non-MTX subgroup came from RA-
BUILD. However, the patient demographics and
corticosteroid use were similar for these indi-
vidual studies, supporting their combination for
this analysis. The clinical trial data reported
here may not be representative of patients in
clinical settings due to eligibility criteria of the
trials. Finally, the observation period is short,
especially for the placebo group, limiting the
controlled-period assessment of safety.

Table 5 Safety results at 12 weeks based on concomitant corticosteroid usage

Placebo (N = 716) Baricitinib (N = 714)

Corticosteroid use
(N = 404)

No corticosteroid
use (N = 308)

Corticosteroid use
(N = 390)

No corticosteroid
use (N = 324)

Patients with C 1 AE 351 (86.9) 278 (90.3) 343 (87.9) 293 (90.4)

Patients with C 1 SAE 17 (4.2) 5 (1.6) 10 (2.6) 6 (1.9)

Discontinued study due to AE 11 (2.7) 8 (2.6) 16 (4.1) 4 (1.2)

Death 2 (0.5) 0 0 0

Serious infection 6 (1.5) 2 (0.6) 3 (0.8) 3 (0.9)

Herpes zoster 2 (0.5) 0 3 (0.8) 3 (0.9)

Patients with C 1 treatment

emergent malignancy

0 0 1 (0.3)a 0

Tuberculosis 0 0 0 0

AE adverse event, SAE serious adverse event
a Basal and squamous cell carcinoma
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CONCLUSIONS

In conclusion, patients that require multiple
csDMARDs and those who need corticosteroids to
help control their symptoms may differ in their
disease burden from patients who use only one
csDMARD and do not require corticosteroids. Yet,
baricitinibwas shown tobe efficaciouswhenadded
to MTX only or a combination of concomitant
csDMARD therapy and regardless of corticosteroids
use. Overall the incidence of adverse events was
similar across all these groups of patients. Knowing
that baricitinib has a similar efficacy and safety
profile for MTX-IR, non-MTX-IR, and multiple
csDMARD-IR patients, even during the short
observation period of this study, is valuable infor-
mationwhen considering adding baricitinib to the
treatment regimenof patientswithRAwho are not
responding to current therapy.
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