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ABSTRACT

Introduction: RA-BE-REAL has the overall aim
of defining a profile of patients with rheuma-
toid arthritis (RA) starting baricitinib or any
other targeted synthetic (ts) or any biologic

(b) disease-modifying antirheumatic drug
(DMARD) for the first time, and the primary
objective of estimating time until discontinua-
tion from any cause (excluding sustained
response) of the initial treatment.
Methods: RA-BE-REAL is an ongoing, prospec-
tive, observational, 36-month study in patients
with RA initiating treatment with baricitinib
(cohort A) or any other tsDMARD or any
bDMARD (cohort B) for the first time. The pri-
mary objective is to assess the time until treat-
ment discontinuation from any cause
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(excluding sustained response) at 24 months,
(i.e., the rate of discontinuation of initial
baricitinib or ts/bDMARD). Patient profiles of
each cohort are described and compared. Post-
baseline data are descriptively analyzed. This
manuscript presents baseline and interim (6-
month) outcomes for European patients with
RA participating in the global RA-BE-REAL
study.
Results: Data from 1074 patients (cohort A:
509; cohort B: 565) were analyzed. For cohorts A
and B, respectively, the 6-month cumulative
incidence (95% confidence interval) of treat-
ment discontinuation was 16.5 (12.9–21.1) and
23.3 (19.1–28.2), and the proportions of
patients achieving remission were 25.6% and
18.5%. At baseline, mean patient age was 59.1
and 57.0 years (p = 0.010) and mean disease
duration was 10.0 and 8.9 years (p = 0.047),
respectively. The proportions of patients
exposed to ts/bDMARDs at any time before
study entry were 51.9% and 39.1%, and the
proportions of patients initiated on monother-
apy were 50.9% and 31.2%, respectively.
Conclusion: In real-world settings, patients
with RA initiating treatment with baricitinib
were older and had longer disease duration than
those initiating treatment with any other
tsDMARD or any bDMARD. Initial descriptive
data regarding treatment discontinuation (in-
cluding reasons for discontinuation), effective-
ness, and treatment patterns will be enriched as
the study progresses.

Keywords: Rheumatoid arthritis; Baricitinib;
bDMARDs; tsDMARDs; Treatment
discontinuation observational study;
Effectiveness; Patient-reported outcomes

Key Summary Points

Why carry out this study?

Treatment discontinuation is common
among patients with rheumatoid arthritis
(RA).

The analysis characterized patients with
RA receiving baricitinib (cohort A) versus
another targeted synthetic (ts) or any
biological (b) disease-modifying
antirheumatic drug (DMARD; cohort B)
for the first time, and determined time
until treatment discontinuation and the
effectiveness of baricitinib and any other
tsDMARD or any bDMARD in real-world
settings in Europe.

What was learned from this study?

Patients with RA initiating treatment with
baricitinib were older and had a longer
disease duration than those initiating
treatment with any other tsDMARD or
any bDMARD.

Initial (6-month) descriptive data on
treatment discontinuation revealed
cumulative incidences (95% CI) of
discontinuation of 16.5% (12.9–21.1) for
cohort A and 23.3% (19.1–28.2) for cohort
B; the main reason for discontinuation
was primary nonresponse (3.3% of cohort
A and 5.8% of cohort B).

Clinical Disease Activity Index showed a
mean (standard deviation) change from
baseline to 6 months of -13.9 (12.5) for
cohort A and -11.8 (13.2) for cohort B,
with 25.6% and 18.5% of each cohort,
respectively, achieving remission at
6 months.

Over 6 months of observation, baricitinib
proved to be an effective and long-lasting
treatment choice for patients with RA
initiating a ts/bDMARD for the first time
in their treatment algorithm in real-world
settings; more data will be generated with
the observation of these patients up to
3 years, as per the study design.

B. Fautrel
PEPITES Team, Pierre Louis Institute of
Epidemiology and Public Health, INSERM UMRS,
11376 Paris, France
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, systemic
inflammatory disease associated with pain and
swelling of the joints [1]. Further, if insuffi-
ciently treated, RA can cause extra-articular
manifestations and comorbidities. As a result,
RA adversely affects patients’ physical func-
tioning, work productivity, and health-related
quality of life (HRQoL) [1] .

The treat-to-target concept, aiming at disease
remission or low disease activity (LDA) [2, 3], is
the current paradigm in the treatment of RA [4].
The timely and appropriate use of disease-
modifying antirheumatic drugs (DMARDs),
including the conventional synthetic (cs), bio-
logical (b), and targeted synthetic (ts) DMARDs,
has contributed significantly to the achieve-
ment of these targets.

Despite these advances, treatment discon-
tinuation is common for many patients with
RA. Decreased drug maintenance rates over
time have been observed for the tumor necrosis
factor inhibitors (TNFis), a subset of bDMARDs,
in drug registries for rheumatic diseases such as
the BIOBADASER from Spain[5] or the ARTIS
from Sweden[6]; similarly, declining drug
maintenance rates for non-TNFis (specifically
rituximab, abatacept, and tocilizumab) have
been observed in registry studies in France [7].
Moreover, a recent systematic review and meta-
analysis of world drug registries and health care
databases reported that the TNFi discontinua-
tion rates increased from 21% at 6 months to
52% at 48 months [8]. Loss of efficacy appears to
be the main reason for discontinuing
bDMARDs, followed by physician preference,
safety, patient preference, and no access to
treatment [9]. By contrast, the main reason for
discontinuation of methotrexate, the most
commonly used csDMARD [10], appears to be
poor tolerability [11]. These findings pose a
challenge for the management of RA, although
the route of drug administration does not
appear to be a dominant factor for drug adher-
ence or persistence in RA [12].

Baricitinib is an oral, reversible, and selective
Janus kinase (JAK)1/JAK2 inhibitor[13, 14]
approved in more than 70 countries for the

treatment of adults with moderately to severely
active RA [15]. Baricitinib has shown efficacy
and safety in treating patients with moderate-
to-severe RA in an extensive program of phase II
and III clinical studies [16]. In one of these
studies, which included patients with active RA
and inadequate response to methotrexate,
treatment with oral baricitinib 4 mg showed
superiority versus adalimumab (both given in
addition to methotrexate), as evidenced by the
American College of Rheumatology 20 response
rates and the Disease Activity Scores for 28
joints with the use of high-sensitivity C-reactive
protein at 12 weeks [17]. Baricitinib was granted
marketing authorization in Europe in 2017.
However, data on its effectiveness and discon-
tinuation rate versus other DMARDs are sparse,
comprising only a single study from Japan[18]
and analyses of the Swiss registry for rheumatic
diseases [19, 20].

The ongoing, real-world RA-BE-REAL study is
a 3-year study primarily assessing the time until
discontinuation (for any reason except sus-
tained clinical response) in patients with RA
initiating treatment with baricitinib or any
other tsDMARD or any bDMARD for the first
time in their treatment algorithm. This interim
analysis presents the study outcomes for Euro-
pean patients enrolled in RA-BE-REAL at
6 months, and is, as per the statistical analysis
plan, mainly descriptive.

METHODS

Study Design and Patient Population

RA-BE-REAL is an ongoing, prospective, obser-
vational study conducted in five European
countries (Germany, France, UK, Spain, and
Italy) and Australia, Canada, and Saudi Arabia.
The study commenced in October 2018, and
completion is expected in October 2024. Patient
enrollment for the European countries was
completed in March 2020. This interim analysis
includes patient data from the European coun-
tries over the first 6 months of follow-up.

The design of the RA-BE-REAL study has
been previously published (Supplementary
Fig. 1 [21]). Briefly, patients with RA initiating
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treatment with baricitinib 2 or 4 mg once daily
(cohort A) or any other tsDMARD or any
bDMARD (cohort B) for the first time at any
point in the treatment algorithm in routine
clinical care are followed-up for approximately
36 months (observation period). During this
period, study visits (data collection points) are
scheduled at enrollment (baseline) and post-
baseline at approximately 3, 6, 12, 18, 24, and
36 months, as per routine clinical care; the
defined window period for each visit
is ± 4 weeks. The participating investigators are
physicians involved in the routine clinical care
of patients with RA; treatment initiation with
baricitinib or another tsDMARD or any
bDMARD, and any treatment changes during
the observation period, are solely at the discre-
tion of the participating physicians in line with
locally applicable guidelines and clinical
routine.

Patients were eligible for inclusion if they
were aged 18 years or older, met the criteria for
RA according to their treating physician, and
initiated treatment with baricitinib or another
tsDMARD or any bDMARD for the first time at
any point in their treatment algorithm.
Although eligible patients could have previ-
ously received other tsDMARDs or bDMARDs at
any point in their treatment algorithm, the
specific tsDMARD or bDMARD initiated at study
entry was not previously prescribed. Patients
who simultaneously participate in any other
study that includes an investigational drug or
procedure, either at entry or during the obser-
vation period of the current study were
excluded.

The study is being conducted in accordance
with the ethical principles of the Declaration of
Helsinki [22] and Good Clinical Practice guide-
lines and the applicable laws and regulations of
the five European countries. All included
patients provided written informed consent
before study entry.

Study Objectives and Endpoints

The overall aim of RA-BE-REAL is to define a
patient profile of patients with RA starting
baricitinib, or any other tsDMARD or any

bDMARD for the first time, describing patient
characteristics, clinical and patient-reported
outcomes, health care resource utilization and
costs, as well as describing how these treatments
are used in a real-world setting by assessing
treatment patterns. As such, the primary
objective is to observe time until discontinua-
tion of their initial baricitinib, tsDMARD, or
bDMARD treatment for any causes (excluding
sustained clinical response) within each cohort
over 24 months of follow-up. The cumulative
incidence of patients who have discontinued
treatment at 24 months per cohort will be
estimated.

A secondary objective and important aim of
the study is to describe the patients’ baseline
demographic and clinical characteristics (e.g.,
duration of initial RA diagnosis, previous RA
treatment and reasons for change, concomitant
diseases). Other secondary objectives are to
describe the RA treatment patterns with barici-
tinib or any other tsDMARD or any bDMARD,
including the use of concomitant background
RA medication, and the reasons for treatment
discontinuation.

Secondary endpoints, assessed at 6 months,
are the mean change from baseline in the
Clinical Disease Activity Index (CDAI) and the
proportions of patients achieving remission and
LDA by CDAI and patient-reported outcomes
(PROs). Remission, LDA, moderate, and severe
disease activity are defined as CDAI score ranges
of 0.0–2.8, 2.9–10.0, 10.1–22.0, and 22.1–76.0,
respectively [23]. The PROs assessed include
(i) RA-related pain, using a 0–100 mm visual
analog scale (VAS); (ii) physical function, using
the Health Assessment Questionnaire-Disability
Index (HAQ-DI) [24, 25]; and (iii) quality of life,
using the EQ-5D-5L [26, 27]. Other study vari-
ables assessed are the swollen and tender joint
counts and the physician’s and patient’s global
assessments.

Lastly, health care resource utilization is
being assessed by recording physician visits,
hospitalizations, and diagnostic and imaging
tests for each country.

The intention of this manuscript is to pre-
sent the results of the interim analyses descrip-
tively, owing to the immaturity of the data
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collected during the study follow-up of up to
6 months.

Statistical Analysis

All patients from the participating European
countries who fulfilled the inclusion and did
not meet any of the exclusion criteria, as
defined in the statistical analysis plan of the
study, were included in the current analyses.
Post-baseline analyses were descriptive and were
performed by treatment cohort and overall; for
RA treatment discontinuations and clinical
outcomes at 6 months, cohort B analyses were
also performed by DMARD mode of action (i.e.,
TNFi and non-TNFi bDMARDs and any other
tsDMARDs).

In RA-BE-REAL, the reasons for discontinua-
tion are categorized as primary nonresponse,
secondary loss of response, adverse event, sus-
tained clinical response, changes to reimburse-
ment criteria or health insurance,
noncompliance, patient or physician decision,
cannot afford medication, or ‘‘other.’’ For the
primary endpoint, the time to treatment dis-
continuation is calculated from the date of ini-
tiation of baricitinib or another tsDMARD or
any bDMARD until the date of treatment dis-
continuation (for any reason excluding sus-
tained response), as reported in the patient’s
medical record. If the discontinuation date is
not available for patients who switched treat-
ment to a new ts/bDMARD, the start date of the
new ts/bDMARD is considered the discontinu-
ation date of the initial ts/bDMARD. Also, if the
initial ts/bDMARD is not used for two or more
consecutive 6-month periods, or two or more
consecutive observations are missing, discon-
tinuation is assumed at the end of the 6-month
period when the initial ts/bDMARD is last
reported. An additional 6-month gap is allowed
for rituximab as its dosing schedule is every
6–12 months. Of note, the short (6 months)
observation period of this interim RA-BE-REAL
report precluded analysis of discontinuations as
described above; therefore, all data were ana-
lyzed ‘‘as observed.’’

As defined in the statistical analysis plan,
descriptive statistics were used to analyze post-

baseline patient data, including RA treatment
discontinuation, CDAI values, and proportions
of patients achieving LDA or remission, and the
HAQ-DI, EQ-5D-5L, and RA-related pain VAS
scores at each visit. Continuous variables are
presented with mean values and standard
deviations (SDs). Categorical variables are pre-
sented with absolute numbers and relative fre-
quencies. The t-test and the chi-squared test
were used for the comparison of continuous
and categorical variables, respectively, only for
the baseline data, to evaluate whether the two
cohorts differed in terms of those characteristics
and to help determine whether any patterns of
physician choice of treatment can be detected
based on individual patient and disease char-
acteristics. Statistical significance was set at the
level of p\0.05. The time to discontinuation
was estimated using Kaplan–Meier analysis for
the overall cohorts, and subgroups of the
baricitinib cohort. For this analysis, the cumu-
lative incidence of discontinuation was calcu-
lated at 6 months and presented with 95%
confidence intervals (CIs). Patients for whom
the treatment discontinuation date was missing
were censored at the last observation available.
Lastly, health care resource utilization (HCRU)
analyses were performed at the country level
only, using descriptive statistics. For each
cohort, the RA-related HCRU was assessed by
combining physician- and patient- (or care-
giver-) reported HCRU data.

The statistical analyses used SAS 9.4 software
(SAS Institute, Cary, NC, USA).

RESULTS

Patient Disposition and Baseline
Characteristics

Overall, 1074 patients initiated treatment with
baricitinib 2 or 4 mg (cohort A, 509 patients) or
with any other tsDMARD or any bDMARD (co-
hort B, 565 patients) and were included in this
6-month interim analysis. The enrollment per-
iod lasted from October 2018 to March 2020. At
the country level, 423 of the included patients
were from Germany (cohort A: 240; cohort B:
183), 221 from France (cohort A: 103; cohort B:
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118), 191 from Italy (cohort A: 80; cohort B:
111), 159 from the UK (cohort A: 55; cohort B:
104), and 80 from Spain (cohort A: 31; cohort B:
49).

The patients’ baseline demographic charac-
teristics and RA treatment history are summa-
rized in Table 1. Patients in cohort A were older
than those in cohort B [mean (SD) age 59.1
(13.2) versus 57.0 (13.9) years; p = 0.010]. The
proportions of patients who were naı̈ve to ts/
bDMARDs for cohorts A and B were 48.1% and
60.9%, respectively; thus, the proportions of
cohort A and B patients with exposure to ts/
bDMARDs at any time before study entry were
51.9% and 39.1%, respectively. The proportions
of cohort A and B patients who had previously
received bDMARDs were 48.5% and 36.5%,
respectively, and those for patients who had
received tsDMARDs at any time before baseline
were 6.1% and 6.4%, respectively. The propor-
tions of cohort A patients who had received two
or more tsDMARDs or bDMARDs at any time
before baseline were 21.6% and 17.1%, respec-
tively; the corresponding proportions of cohort
B patients were 14.0 and 15.0%, respectively.
Thus, the proportions of cohort A and B of
patients who had at least two tsDMARDs or
bDMARDs at any time before baseline were
38.7% and 29.0%, respectively. The main rea-
son for discontinuing previous treatment with
ts/bDMARDs in cohort A and cohort B was
secondary loss of response (15.1% and 8.3%,
respectively) followed by primary lack of
response (6.3% and 5.0%, respectively)
[Table 1]. Lastly, almost half of patients were
receiving any type of oral glucocorticoids at the
time of enrollment [cohort A: 42.8% (218/509);
cohort B: 44.1% (249/565)].

The patients’ clinical characteristics, includ-
ing swollen and tender joint counts, global and
pain assessment scores, disease activity, and
quality of life, were generally similar between
cohorts (all p[0.05; Table 2) with two excep-
tions. Patients in cohort A had a longer duration
of RA from diagnosis to enrollment than those
in cohort B [mean (SD) time 10.0 (9.1) versus
8.9 (9.6) years, respectively; p = 0.047; Table 1]
and slightly worse physical functioning [mean
(SD) HAQ-DI score 1.4 (0.7) versus 1.3 (0.7),
respectively; p = 0.033; Table 2]. Patients in

both cohorts had high disease activity [mean
(SD) CDAI scores: cohort A: 24.0 (11.7) and
cohort B: 23.8 (12.4); p = 0.799].

Most cohort A patients [450/509 (88.4%)]
received baricitinib 4 mg, whereas the remain-
ing patients [59/509 (11.6%)] received barici-
tinib 2 mg daily doses. In cohort B, most
patients [499/565 (88.3%)] received bDMARDs;
a comparatively low number of patients [66/565
(11.7%)] received tsDMARDs (other than baric-
itinib). Of patients treated with bDMARDs,
most received etanercept [161/499 (32.3%)] and
adalimumab [136/499 (27.3%)]; more than
80.0% of patients receiving each of these TNFis
were prescribed biosimilars. The proportion of
patients treated with monotherapy was higher
in cohort A [baricitinib, 259/509 (50.9%)] than
in cohort B [ts/bDMARDs, 176 (31.2%)].

Treatment Discontinuation

All treatment discontinuation data were
descriptively analyzed, as discussed in the Sta-
tistical Analysis section. At 6 months, 483/509
(94.9%) cohort A and 539/565 (95.4%) cohort B
patients were continuing in the study (Table 3).
The proportions of patients who completed the
6-month visit within the defined period were
336/509 (66.0%) for cohort A and 371/565
(65.7%) for cohort B (Table 3); one patient in
cohort B had sustained clinical response. The
remaining patients either completed the
6-month visit out of the defined period [cohort
A: 77/509 (15.1%); cohort B: 83/565 (14.7%);
TNFi: 55/338 (16.3%); non-TNFi bDMARD:
21/161 (13.0%); tsDMARDs (other than barici-
tinib): 7/66 (10.6%)] or are continuing in the
study but missed the 6-month visit [cohort A:
70/509 (13.8%); cohort B: 85/565 (15.1%); TNFi:
36/338 (10.7%); non-TNFi bDMARD: 33/161
(20.5%); tsDMARDs (other than baricitinib):
16/66 (24.2%)].

The treatment discontinuation rates for
cohort A and B patients were 12.4% (63/509)
and 16.5% (93/565), respectively (Table 3); the
corresponding cumulative incidences (95% CI)
of discontinuation were 16.5% (12.9–21.1) and
23.3% (19.1–28.2) of patients in each cohort,
respectively (Fig. 1; Table 3). When baricitinib
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Table 1 Baseline demographic characteristics and treatment history of patients initiating RA treatment with baricitinib
(cohort A) or any other tsDMARD or any bDMARD (cohort B), overall and per cohort

Total
N = 1074

Cohort A
Baricitinib (2
or 4 mg)

N = 509

Cohort B
tsDMARDs or
bDMARDs

N = 565

p-
Valuea

Demographic characteristicsb

Age, years 58.0 (13.6) 59.1 (13.2) 57.0 (13.9) 0.010

Female, n (%) 805 (75.0) 390 (76.6) 415 (73.5) 0.231

Race, n (%) –

Caucasian 719 (66.9) 340 (66.8) 379 (67.1)

Other 12 (1.1) 4 (0.8) 8 (1.4)

Missing 343 (31.9) 165 (32.4) 178 (31.5)

Family history of RA, n (%) 0.677

Yes 183 (17.0) 82 (16.1) 101 (17.9)

No 679 (63.2) 316 (62.1) 363 (64.2)

Missing 212 (19.7) 111 (21.8) 101 (17.9)

Duration of RA from diagnosis to enrollment, years 9.4 (9.4) 10.0 (9.1) 8.9 (9.6) 0.047

RA treatment history

RA treatment with ts/bDMARDs at any time before

enrollment, n (%)c
–

Naı̈ve to ts/bDMARDs 589 (54.8) 245 (48.1) 344 (60.9)

Any bDMARD 453 (42.2) 247 (48.5) 206 (36.5)

Any tsDMARD 67 (6.2) 31 (6.1) 36 (6.4)

Number of previous ts/bDMARDs received at any time

before enrollment, n (%)c
–

Naı̈ve to ts/bDMARDs 589 (54.8) 245 (48.1) 344 (60.9)

One ts/bDMARD 124 (11.5) 67 (13.2) 57 (10.1)

Two ts/bDMARDs 189 (17.6) 110 (21.6) 79 (14.0)

More than two ts/bDMARDs 172 (16.0) 87 (17.1) 85 (15.0)

Reasons for discontinuation of last previous ts/

bDMARDs, n (%)d
–

Not applicable—patients naı̈ve to ts/bDMARDs 807 (75.1) 350 (68.8) 457 (80.9)

Secondary loss of response 124 (11.5) 77 (15.1) 47 (8.3)

Primary nonresponse 60 (5.6) 32 (6.3) 28 (5.0)

Adverse event 47 (4.4) 27 (5.3) 20 (3.5)
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dose was considered, the cumulative incidence
(95% CI) of discontinuation was 17.2%
(13.3–22.2) with baricitinib 4 mg and 11.7%
(5.0–26.1) with baricitinib 2 mg (Supplementary
Table 1). In patients naı̈ve to ts/bDMARDs at
enrollment, the cumulative incidence (95% CI)
of discontinuation was 10.0% (6.1–16.2),
whereas in patients who had previously
received ts/bDMARDs, it ranged from 16.5%
(9.9–26.7) to 28.0% (17.8–42.3) depending on
the number of previous treatments (Supple-
mentary Table 1). The cumulative incidence
(95% CI) of discontinuation was 13.2%
(8.9–19.4) for patients who received baricitinib
monotherapy and 20.0% (14.6–27.1) for
patients who received baricitinib in combina-
tion with csDMARD therapy.

The reasons for discontinuation, as reported
by the treating physicians, are presented in
Table 3. Across cohorts, the main reason for
discontinuation was primary nonresponse,
being reported by 3.3% (17/336) and 5.8% (33/
371) of cohort A and B patients, respectively.

Clinical Outcomes

Treatment effectiveness analyses at baseline and
6 months included all patients with available
CDAI data (cohort A: baseline 459, 6 months
250; cohort B: baseline 529, 6 months 276;
Fig. 2). The mean (SD) CDAI score was 24.0
(11.7) at baseline and 10.0 (9.5) at 6 months for
cohort A patients (Table 4); the respective CDAI
scores for cohort B patients were 23.8 (12.4) and
11.8 (10.4). The mean (SD) changes from

Table 1 continued

Total
N = 1074

Cohort A
Baricitinib (2 or
4 mg)

N = 509

Cohort B
tsDMARDs or
bDMARDs

N = 565

p-
Valuea

Cannot afford medication 24 (2.2) 15 (2.9) 9 (1.6)

Patient decision 4 (0.4) 2 (0.4) 2 (0.4)

Sustained clinical response 2 (0.2) 1 (0.2) 1 (0.2)

Other 3 (0.3) 2 (0.4) 1 (0.2)

Not available 3 (0.3) 3 (0.6) 0 (0.0)

RA treatment with oral glucocorticoids at or before

enrollment, n (%)

637 (59.3) 305 (59.9) 332 (58.8) –

RA treatment with oral glucocorticoids at

enrollment, n (%)

467 (43.5) 218 (42.8) 249 (44.1) –

bDMARD biological disease-modifying antirheumatic drug, RA rheumatoid arthritis, tsDMARD targeted synthetic disease-
modifying antirheumatic drug
All data are presented as mean (standard deviation) unless otherwise shown
aThe p-values shown in this table were developed using the chi-squared test and the t-test for categorical and continuous
variables, respectively. p-Values in bold indicate statistical significance
bThe proportion of patients with missing data for the demographic characteristics’ variables included in this
table was\ 8.0%, unless otherwise shown
cThe numbers of patients who received any bDMARD or any tsDMARD at any time before enrollment are not mutually
exclusive. Therefore, the p-value of independence is not provided
dReasons for discontinuation data refer only to the ts/bDMARD(s) received during the 6 months before study entry and
not at any time before study entry
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Table 2 Baseline clinical characteristics of patients initiating RA treatment overall, for cohorts A and B, and by mode of
DMARD action for cohort B

Total
N = 1074

Cohort A
Baricitinib
(2 or
4 mg)

N = 509

Cohort B
tsDMARDs or
bDMARDs
N = 565

Cohort B by DMARD mode of action p-
ValueaTNFi

N = 338
Non-TNFi
bDMARDs
N = 161

tsDMARDs (other
than baricitinib)
N = 66

Clinical characteristicsb

Swollen joint

count, of 28

joints examined

4.9 (4.9) 5.2 (4.8) 4.7 (4.9) 4.9 (5.2) 4.5 (4.2) 4.4 (4.2) 0.147

Tender joint

count, of 28

joints examined

7.6 (6.3) 7.3 (6.1) 7.8 (6.5) 8.0 (6.9) 7.5 (5.9) 7.3 (5.8) 0.208

Scores for global and pain assessment

Physician’s

Global

Assessment

5.6 (2.0) 5.6 (2.0) 5.5 (2.1) 5.5 (2.1) 5.4 (2.1) 5.6 (2.2) 0.427

Patient’s Global

Assessment

5.9 (2.4) 5.9 (2.3) 5.8 (2.4) 5.7 (2.4) 6.0 (2.4) 6.2 (2.3) 0.513

Patient’s

assessment of

pain

57.6

(23.8)

58.9 (23.1) 56.4 (24.3) 55.0

(24.3)

57.7 (24.3) 60.4 (24.2) 0.088

CDAI 23.9

(12.1)

24.0 (11.7) 23.8 (12.4) 24.3

(13.3)

23.0 (11.1) 23.1 (10.5) 0.799

CDAI score

categories, n (%)c
0.419

Remission 7 (0.7) 1 (0.2) 6 (1.1) 3 (0.9) 2 (1.3) 1 (1.6)

Low disease

activity

86 (8.7) 39 (8.5) 47 (8.9) 32 (10.1) 12 (8.0) 3 (4.8)

Moderate

disease activity

409 (41.4) 192 (41.8) 217 (41.0) 129

(40.7)

62 (41.3) 26 41.9)

High disease

activity

486 (49.2) 227 (49.5) 259 (49.0) 153

(48.3)

74 (49.3) 32 (51.6)

Not available 86 50 36 21 11 4
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baseline to 6 months were -13.9 (12.5)
and -11.8 (13.2) for cohort A and B patients,
respectively. At 6 months, the proportions of
cohort A and B patients achieving remission
were 25.6% and 18.5%, respectively, whereas
the corresponding proportions of patients
achieving LDA were 36.8% and 37.3%, respec-
tively (Fig. 2; Table 4). At 6 months, the pro-
portions of cohort A patients achieving CDAI
remission were 26.9% and 24.4% for those
receiving baricitinib monotherapy or baricitinib
in combination with csDMARDs, and the cor-
responding proportions of patients achieving
LDA were 33.6% and 39.7% (Table 4); a similar
picture emerged for cohort B patients receiving
ts/bDMARDs monotherapy or ts/bDMARDs in
combination with csDMARDs. During the
observation period, the mean (SD) total cumu-
lative prednisone equivalent dose of oral glu-
cocorticoids taken was 1061.1 (954.2) mg for
cohort A and 1093.9 (944.0) mg for cohort B.

Regarding the PROs, improvements in the
global and pain assessment scores, patients’
assessment of physical function, and quality of
life were observed for both cohorts from base-
line to 6 months (Table 4).

RA-related Health Care Resource
Utilization

Across the five countries, the mean (SD) per
patient number of visits (total and RA related)
to primary care physicians, outpatient physi-
cians, or emergency departments was similar
between cohorts A and B, as was the mean (SD)
per patient number and duration of hospital-
ization episodes (total and RA related; Supple-
mentary Table 2). However, in France, the mean
(SD) number of per patient visits (related to RA)
to other health care professionals was 0.3 (1.5)
and 4.1 (9.5) for cohort A and B patients,
respectively; a similar picture emerged in

Table 2 continued

Total
N = 1074

Cohort A
Baricitinib
(2 or
4 mg)

N = 509

Cohort B
tsDMARDs or
bDMARDs
N = 565

Cohort B by DMARD mode of action p-
ValueaTNFi

N = 338
Non-TNFi
bDMARDs
N = 161

tsDMARDs (other than
baricitinib) N = 66

HAQ-

DI

1.3 (0.7) 1.4 (0.7) 1.3 (0.7) 1.2 (0.7) 1.4 (0.7) 1.4 (0.8) 0.033

EQ-

5D-

5L

0.521

(0.257)

0.512

(0.252)

0.528 (0.262) 0.551

(0.258)

0.492

(0.258)

0.496 (0.279) 0.316

bDMARD biological disease-modifying antirheumatic drug, DMARD disease-modifying antirheumatic drug, CDAI Clinical
Disease Activity Index, HAQ-DI Health Assessment Questionnaire-Disability Index, RA rheumatoid arthritis, TNFi tumor
necrosis factor inhibitor, tsDMARD targeted synthetic disease-modifying antirheumatic drug
All data are presented as mean (standard deviation) unless otherwise shown
aThe p-values shown in this table relate to the comparison between cohorts A and B and were developed using the chi-
squared test and the t-test for categorical and continuous variables, respectively. p-Values in bold indicate statistical
significance
bThe proportion of patients with missing data for all variables included in this table was\ 10.0%
cProportions of patients were calculated using the number of patients with available CDAI data at baseline as the
denominator; the number of patients for whom CDAI data were unavailable are shown under ‘‘CDAI score categories.’’
CDAI score categories were as follows: remission 0.0–2.8, low disease activity 2.9–10.0, moderate disease activity 10.1–22.0,
and high disease activity 22.1–76.0 [23]
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Table 3 Analysis of RA treatment discontinuations over 6 months for cohorts A and B, and by mode of DMARD action
for cohort B

Cohort A
Baricitinib
(2 or
4 mg)

(N = 509)

Cohort B
tsDMARDs
or
bDMARDs

(N = 565)

Cohort B by DMARD mode of action

TNFi
(N = 338)

Non-TNFi
bDMARDs
(N = 161)

tsDMARDs
(other than
baricitinib)

(N = 66)

Patients continuing in the study at 6 months 483 (94.9) 539 (95.4) 319 (94.4) 157 (97.5) 63 (95.5)

Patients who completed the 6-month visit

within the defined period

336 (66.0) 371 (65.7) 228 (67.5) 103 (64.0) 40 (60.6)

Patients who completed the 6-month visit out

of the defined period

77 (15.1) 83 (14.2) 55 (16.3) 21 (13.0) 7 (10.6)

Patients continuing in the study but missed

the 6-month visit

70 (13.8) 85 (15.0) 36 (10.7) 33 (20.5) 16 (24.2)

Patients discontinuing RA treatment

over 6 monthsa
63 (12.4) 93 (16.5) 54 (16.0) 31 (19.3) 8 (12.1)

Cumulative incidence of RA treatment

discontinuation over 6 months, % (95%

CI)

16.5

(12.9–21.1)

23.3

(19.1–28.2)

21.2

(16.3–

27.4)

30.9

(22.3–41.8)

15.9

(7.5–32.0)

Reasons for treatment discontinuationb

Primary nonresponse 17 (3.3) 33 (5.8) 21 (6.2) 11 (6.8) 1 (1.5)

Adverse event 12 (2.4) 15 (2.7) 5 (1.5) 7 (4.3) 3 (4.5)

Secondary loss of response 10 (2.0) 11 (1.9) 7 (2.1) 3 (1.9) 1 (1.5)

Cannot afford medication 10 (2.0) 15 (2.7) 10 (3.0) 3 (1.9) 2 (3.0)

Patient decision 8 (1.6) 1 (0.2) 0 (0.0) 1 (0.6) 0 (0.0)

Other 5 (1.0) 15 (2.7) 8 (2.4) 6 (3.7) 1 (1.5)

Sustained clinical response 0 (0.0) 1 (0.2) 0 (0.0) 0 (0.0) 1 (1.5)

Patient specific/medical reasonsc 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Not available 0 (0.0) 3 (0.5) 3 (0.9) 0 (0.0) 0 (0.0)

Data are presented as n (%) unless otherwise indicated
bDMARD biological disease-modifying antirheumatic drug, CI confidence interval, COVID-19 coronavirus disease 2019,
RA rheumatoid arthritis, SARS-CoV-2 severe acute respiratory syndrome coronavirus 2, TNFi tumor necrosis factor
inhibitor, tsDMARD targeted synthetic disease-modifying antirheumatic drug
aOne patient in cohort B discontinued due to sustained response and was excluded from the primary outcome analysis
bProportions of patients were calculated using as the denominator the number of patients assigned for each cohort,
including one additional patient from cohort B who discontinued due to sustained response
cCOVID-19-related cause, excluding SARS-CoV-2 infection
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Germany [cohort A: 1.3 (5.2) and cohort B: 2.6
(8.9)].

DISCUSSION

The ongoing, prospective, observational, global
36-month RA-BE-REAL study primarily descrip-
tively assesses the time until treatment discon-
tinuation in patients with RA initiating
treatment with baricitinib (cohort A) or another
tsDMARD or any bDMARD (cohort B) for the
first time at any point of their RA treatment
algorithm in real-world settings. This report
presents the 6-month interim analysis data
from the European patients enrolled in RA-BE-
REAL; upcoming planned RA-BE-REAL publica-
tions will report persistence with treatment over
2 years (primary study objective) and the treat-
ment patterns over the entire study period.

Regarding the patients’ baseline demo-
graphic and clinical characteristics, it was noted
that the baricitinib-treated patients were sig-
nificantly (p = 0.010) older and had a signifi-
cantly (p = 0.047) longer RA duration. The
profile of patients initiating baricitinib, TNFis,
or a bDMARD with another mode of action was
assessed in a recent observational prospective
study within the Swiss Clinical Quality Man-
agement register [19]. This study reported that
the baricitinib-treated patients were older than
those receiving TNFis and had a longer mean RA
duration than the patients initiating TNFis or
other mode of action bDMARDs (12, 9, and
11 years, respectively). The fact that baricitinib-
treated patients in real-world settings have a
slightly longer duration of RA than patients
treated with another tsDMARD or any bDMARD
may relate to its different mode of action. One
could speculate that physicians chose barici-
tinib for patients who are not responsive to
previous TNFis or other bDMARDs, and thus
have a longer disease duration. This treatment
approach is supported by the recent European
Alliance of Associations for Rheumatology
guidelines, which propose that if a ts/bDMARD
has failed, treatment with another ts/bDMARD
should be considered, whereas if a TNFi therapy
has failed, patients may receive an agent with
another mechanism of action or a second TNFi
[2]. However, a network meta-analysis compar-
ing cycling (i.e., using another agent with the
same mode of action) versus switching (i.e.,
using agents with different modes of action)
among RA treatments found that the latter
approach was associated with improved clinical
outcomes and lower withdrawal rates [28].

The main finding of this analysis was that
the cumulative incidence of discontinuation at
6 months was 16.5% for patients initiating
baricitinib and 23.3% for those initiating any
other tsDMARD or any bDMARD. As 12.4% of
baricitinib-treated patients had discontinued
treatment over 6 months, the remaining 87.6%
continued with baricitinib. This retention rate
is aligned with rates reported by real-world
studies conducted in Japan. The 6-month
retention rate was 86.5% in a Japanese multi-
center registry in 113 patients with RA, more
than half of whom were previously treated with
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Fig. 1 Cumulative incidence of discontinuation of RA
treatment over 6 months in cohort A (baricitinib) and
cohort B (ts/bDMARDs). Cumulative incidence devel-
oped with reverse Kaplan–Meier estimate. Patients with
sustained clinical response were excluded from the primary
outcome analysis. Patients who were lost to follow-up for
any reason, including death, were censored at the last
observation available. bDMARD biologic disease-modify-
ing antirheumatic drug, CI confidence interval, RA
rheumatoid arthritis, tsDMARD targeted synthetic dis-
ease-modifying antirheumatic drug
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tsDMARDs [18], and 75.4% in a post-marketing
surveillance study that included 4731 patients
with RA treated with baricitinib [29].

In this analysis, primary nonresponse was
the main reason for discontinuation, irrespec-
tive of treatment with baricitinib or any other
tsDMARD or any bDMARD. This finding is
consistent with reports from the USA [9], Japan
[30, 31], and previous database searches [12],
where the loss of efficacy or lack of effectiveness
were the key reasons for discontinuations
among patients receiving bDMARDs and/or
tsDMARDs. Of note, in the current study, the
proportion with primary nonresponse was 3.3%
for baricitinib-treated patients and 5.8% for
patients treated with another tsDMARD or any
bDMARD.

Regarding the treatment patterns before
baseline and during the observation period of
RA-BE-REAL, two findings emerged. Before
baseline, the proportions of patients with pre-
vious bDMARD exposure were 48.5% and 36.5%
for baricitinib-treated patients and patients
treated with another tsDMARD or any
bDMARD, respectively. During the observation

period, the proportions of patients receiving
monotherapy were 50.9% and 31.2% for baric-
itinib-treated patients and patients treated with
another tsDMARD or any bDMARD, respec-
tively. This finding is aligned with the findings
of the JAK-POT study, which evaluated the
effectiveness of JAK inhibitors compared with
bDMARDs in patients with RA initiating treat-
ment with these agents in the usual care, using
data from 17 international registries [32]. This
study reported that JAK inhibitors were more
often initiated as monotherapy than were
bDMARDs. Moreover, consistent with the RA-
BE-REAL findings, JAK-POT also reported that
patients initiating JAK inhibitors had previously
received more ts/bDMARDs than those initiat-
ing bDMARDs. However, JAK-POT reported that
patients initiating JAK inhibitors had higher
disease activity at baseline than those initiating
bDMARDs, while the current study showed that
patients had high disease activity in both
cohorts.

Despite the between-cohort differences in
the patients’ baseline characteristics mentioned
earlier, the proportion of patients achieving

Fig. 2 Proportions of patients with CDAI remission and
low, moderate, and high disease activity, at baseline and
after 6 months of RA treatment with baricitinib (cohort
A) and ts/bDMARDs (cohort B). Proportions of patients
are calculated using as the denominator the number of
patients with available CDAI data at baseline and
6 months and for each cohort. CDAI score categories
were as follows: remission 0.0–2.8, low disease activity

2.9–10.0, moderate disease activity 10.1–22.0, and high
disease activity 22.1–76.0. [23]. bDMARD biologic dis-
ease-modifying antirheumatic drug, CDAI Clinical Disease
Activity Index, HDA high disease activity, LDA low
disease activity, MDA moderate disease activity, RA
rheumatoid arthritis, tsDMARD targeted synthetic dis-
ease-modifying antirheumatic drug
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remission at 6 months were 25.6% and 18.5%
for baricitinib-treated patients and patients
treated with another tsDMARD or any
bDMARD, respectively; the corresponding pro-
portions of patients achieving LDA over the
same period were 36.8% and 37.3%, respec-
tively. Finally, improvements in the PRO mea-
sures assessed and HCRU within each country
were observed in both cohorts.

Several limitations need to be considered
when interpreting the results of this interim
analysis. The decision to discontinue study
treatment was at the discretion of the treating
physician and/or patient; thus, discontinua-
tions could have been expedited because of the
availability of many products for the treatment
of RA. In this interim analysis we have used as
‘‘observed data’’ for the analysis of effectiveness
(e.g., CDAI), as the 6-month observation period
was insufficient to address all issues related to
treatment and study discontinuation. The
impact of comorbidities on treatment outcomes
was not assessed. The possibility of patient
selection bias cannot be ruled out, as the choice
of treatment with baricitinib or another
tsDMARD or any bDMARD was based on the
investigator’s judgment. The intention of this
manuscript was to present the results of the
interim analyses descriptively, owing to imma-
turity of the data collected during the study
follow-up of up to 6 months. In addition, as
predefined in the statistical analysis plan, all the
post-baseline analyses were descriptive; thus,
the statistical significance of the between-co-
hort differences could not be inferred. However,
due to this limitation, comparative analyses
adjusted for potential confounders will be con-
sidered for future publications with more
mature data.

Regarding HCRU, the data should be inter-
preted with caution given the limited observa-
tion period of 6 months. As expected with any
real-world study focusing on time to discon-
tinuation, adverse events were collected only
within this context, whereas other adverse
events were reported using the local pharma-
covigilance programs of each country involved
in the present study.

RA-BE-REAL is the first large-scale multina-
tional study to generate real-world evidence on

baricitinib. We believe that our analysis pro-
vides pertinent information regarding the inci-
dence of and the reasons for early (within
6 months) treatment discontinuation of
patients with RA initiating first-time baricitinib
or any other tsDMARD or any bDMARD during
routine clinical care in five large European
countries. Furthermore, this analysis provides
insight into the patient characteristics, the
physicians’ prescribing habits, and key clinical
outcomes in patients with RA initiating barici-
tinib or any other tsDMARD or any bDMARD.
According to current knowledge, similar real-
life data for baricitinib are sparse, and we
anticipate that these findings will help inform
the management of patients with RA.

CONCLUSIONS

This 6-month interim analysis of the European
patients included in the RA-BE-REAL study
showed that patients initiating baricitinib for
the first time in their treatment algorithm were
older and had a longer disease duration than
patients initiating treatment with another
tsDMARD or any bDMARD. Initial descriptive
data on treatment discontinuation (including
reasons for discontinuation), treatment pat-
terns, effectiveness, PROs, and HCRU were
generated. These data will be further enriched as
RA-BE-REAL progresses.
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2. Smolen JS, Landewé RBM, Bijlsma JWJ, et al. EULAR
recommendations for the management of
rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs: 2019
update. Ann Rheum Dis. 2020;79(6):685–99.
https://doi.org/10.1136/annrheumdis-2019-
216655.

3. Fraenkel L, Bathon JM, England BR, et al. 2021
American College of Rheumatology guideline for
the treatment of rheumatoid arthritis. Arthritis
Care Res (Hoboken). 2021;73(7):924–39. https://
doi.org/10.1002/acr.24596.

4. Smolen JS. Treat-to-target as an approach in
inflammatory arthritis. Curr Opin Rheumatol.
2016;28(3):297–302. https://doi.org/10.1097/BOR.
0000000000000284.
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