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ABSTRACT

Introduction: Baricitinib, an orally available
small-molecule inhibitor of Janus kinase (JAK)1
and JAK2, is indicated to treat active moderate-
to-severe rheumatoid arthritis (RA).
Objective: This systematic review described the
real-world clinical characteristics of baricitinib-
treated patients with RA, prescription patterns,
effectiveness, drug persistence, patient-reported
outcomes (PROs; physical function, pain,
health-related quality of life [HRQoL]), patient
global assessment (PGA), and safety of
baricitinib.

Methods: A PRISMA systematic review of real-
world studies was conducted to identify rele-
vant literature published between January 2016
and September 2022 using MEDLINE�,
EMBASE�, and evidence-based medicine review
databases. Websites or online repositories of the
American College of Rheumatology and the
European Alliance of Associations for Rheuma-
tology were searched manually to include rele-
vant abstracts from conferences held between
January 2016 and November 2022.
Results: A total of 11,472 records were identi-
fied by searching online databases. Seventy
studies were included in the study, of which 40
were abstracts. Most patients were older (51–71
years), female, and with mean RA duration of
4–19 years. Baricitinib was mostly used after the
failure of one or more bDMARDs, and 4 mg
dosing was prevalent in patients with RA (range
22–100%). Clinical effectiveness of baricitinib
was reported in real-world settings regardless of
prior biologic/targeted synthetic disease-modi-
fying antirheumatic drug (DMARD) use and
concomitant conventional synthetic DMARD
use. Achievement of Clinical Disease Activity
Index (CDAI) remission was reported in
8.7–60% of patients at week 12 and CDAI low
disease activity (LDA) in 20.2–81.6% at week 24.
The proportion of patients attaining Simple
Disease Activity Index (SDAI) remission was
reported in 12% at week 4 to 45.4% at 24 weeks.
Drug persistence was high, similar, or equal to
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anti-tumor necrosis factor drugs. No new safety
signals were identified.
Conclusion: Baricitinib demonstrated effec-
tiveness in the real-world setting with a consis-
tent safety profile observed in clinical studies.
Better persistence rates for baricitinib compared
to bDMARDs with improvement in PROs were
reported, although baricitinib-treated patients
had RA with poor prognostic characteristics.

Keywords: Baricitinib; Real-world evidence;
Janus kinase inhibitors; Rheumatoid arthritis

Key Summary Points

Baricitinib received European Medicines
Agency and Food and Drug
Administration approval in February 2017
and in May 2018, respectively, for the
treatment of rheumatoid arthritis (RA).

Comprehensive data on baricitinib
survival, safety, effectiveness, and patient-
reported outcomes (PROs) in patients with
RA are lacking.

This systematic review of literature
provides real-world evidence in
baricitinib-treated patients with
moderate-to-severe active RA, specifically
on patient characteristics, treatment
patterns, clinical effectiveness, drug
survival, PROs, and safety related to
baricitinib therapy in RA.

Baricitinib demonstrated effectiveness in
the real-world setting with a consistent
safety profile observed in clinical studies.

Discontinuation rates of baricitinib were
lower than for biologic disease-modifying
antirheumatic drugs (DMARDs) and
similar between patients on baricitinib
monotherapy and in combination with
conventional synthetic DMARDs.

INTRODUCTION

Janus kinase (JAK) inhibitors are the targeted
synthetic disease-modifying antirheumatic
drugs (tsDMARDs) that expanded the thera-
peutic landscape of rheumatoid arthritis (RA)
[1]. JAK inhibitors enter cellular cytoplasm and
reversibly block JAKs and signal transduction
for several proinflammatory cytokines and
growth factors [2]. JAK inhibitors offer a tar-
geted oral treatment option with quick onset of
action and higher efficacy than the gold stan-
dard of care—tumor necrosis factor (TNF) inhi-
bitors [3–5]. JAK inhibitors are recommended by
the American College of Rheumatology (ACR)
2021 and the European Alliance of Associations
for Rheumatology (EULAR) 2022 in the treat-
ment algorithm for patients with inadequate
response or intolerant to methotrexate
monotherapy (MTX-IR) [6, 7].

Baricitinib, an oral selective JAK1 and JAK2
inhibitor with less affinity for JAK3 and tyrosine
kinase 2, received European Medicines Agency
(EMA) approval in February 2017 and Food and
Drug Administration (FDA) approval in May
2018 for the treatment of RA [8, 9]. Clinical
trials have evaluated the efficacy and safety of
baricitinib in monotherapy and in combination
with methotrexate (MTX) in patients with
active RA [10, 11]. In addition, in a 52-week,
phase 3, double-blind, placebo- and active-
controlled study including MTX-IR patients
with active RA on the background of MTX,
baricitinib was associated with significant clin-
ical improvements compared with placebo
(ACR50 response at week 12: 45% vs. 17%;
ACR70: 19% vs. 5%; P B 0.001) and adali-
mumab (ACR50 response at week 12: 45% vs.
35%, P B 0.01; ACR70: 19% vs. 13%; P B 0.05).
In addition, baricitinib was superior to adali-
mumab according to the mean change in
28-joint count Disease Activity Score (DAS28)
using C-reactive protein (CRP) at week 12
(- 2.24 for baricitinib vs. - 1.95 for adali-
mumab; P\0.001) [4]. The importance of real-
world evidence to complement such clinical
study data is recognized for informing routine
clinical practice.
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Therefore, we conducted a systematic litera-
ture review (SLR) that focuses on real-world
studies of baricitinib in patients with moderate-
to-severe active RA. The aim of this review was
to describe the clinical characteristics of the
patients, treatment pattern, effectiveness, drug
survival and persistence, and safety of barici-
tinib as monotherapy and combination therapy
in a real-world setting. Data on patient-reported
outcomes (PROs; physical function, pain,
health-related quality of life [HRQoL]), patient
global assessment (PGA), treatment satisfaction,
x-ray, ultrasound, and magnetic resonance
imaging (MRI) outcomes were also reported.

METHODS

Data Sources and Search Strategy

This SLR was performed according to guidance
issued by the Centre for Reviews and Dissemi-
nation and the Cochrane Collaboration
[12, 13]. An English language search of the
MEDLINE�, EMBASE�, and evidence-based
medicine reviews databases was conducted to
identify relevant literature (full-text and
abstracts) published between January 2016 and
September 2021. The literature search was
updated following the same strategy (September
2021–2022) to ensure that new evidence is
incorporated into the findings. The OVID�
platform was used to perform the searches using
a combination of free text and controlled
vocabulary terms for the disease and study
designs. Validated search filters of the Scottish
Intercollegiate Guidelines Network [14] were
modified and adapted for the searches. In
addition, websites or online repositories of the
ACR and the EULAR were searched manually to
include relevant abstracts from conferences
held between January 2016 and November
2022.

Eligibility Criteria

The eligibility of studies was based on the
patients, interventions, comparators, outcomes,
and study design criteria. Full-text observational

(prospective, retrospective, case-control, and
cross-sectional) and pragmatic studies reporting
outcomes using baricitinib in patients aged
C 18 years with moderate-to-severe active RA
were included. Studies with mixed populations
were included if the proportion of adult patients
was C 80%.

Duplicate and non-English articles were
excluded. Furthermore, all clinical studies,
including pragmatic, practical, or naturalistic
studies; case studies or case series; protocols;
commentaries; editorials; and letters were
excluded. Studies were excluded where the
authors aimed to validate the translation of an
instrument or developed a new instrument and
tested it.

Study Selection and Data Extraction

Citations, titles, and abstracts were exported
into DistillerSR for screening. The studies iden-
tified for potential inclusion were screened by a
single reviewer (SG), and 10% of the studies at
each selection stage were referred to a second
reviewer (MK) for quality check. Any discrep-
ancies were resolved via mutual consensus. Data
extraction was performed by a single reviewer
(SG) using Microsoft� Excel. The extracted data
were cross-checked by the second reviewer
(MK), and any disputes were discussed and
resolved. Data extractors were not blinded to
any study information.

Major Outcomes

Outcome of interest included clinical effective-
ness, safety, medication adherence, persistence,
discontinuation, and switching. In addition,
PROs including functional disability, pain, PGA,
HRQoL, and treatment satisfaction were also of
interest.

The specific efficacy outcomes of interest
were ACR/EULAR remission. Index-based ACR/
EULAR remission was defined as Clinical Dis-
ease Activity Index [CDAI] score B 2.8; Simple
Disease Activity Index [SDAI] score B 3.3; and
DAS28\2.6. Boolean-based ACR/EULAR
remission was defined as tender joint count
[TJC] B 1, swollen joint count [SJC] B 1, CRP
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B 1 mg/dl, and PGA B 1 [on a 0–10 scale] at any
point) [15].

Additionally, outcomes measuring morning
joint stiffness and/or joint pain (severity and
duration), tiredness or fatigue, and radiographic
measures of improvement in joint inflamma-
tion were also considered. Image measures
included synovitis, bone erosion, joint effusion,
and tenosynovitis detected by plain radiogra-
phy, ultrasonography, and MRI.

Risk of Bias Assessment

The risk of bias in this SLR was assessed using a
modified version of the Newcastle-Ottawa Scale
[16], as per the recommendations of the
Cochrane Collaboration [12]. This instrument
appraises the quality of non-randomized studies
based on eight domains of assessment.

For both single-arm and comparator studies,
bias assessment was conducted based on the
representativeness of the exposed cohort,
ascertainment of the exposure, assessment of
the outcome, and follow-up. The follow-up
period was assessed based on whether the
length of follow-up was adequate for outcomes
to occur and if the follow-up of cohorts was
adequate. In addition to these criteria, the
comparability of cohorts was assessed based on
the design or analysis, wherever applicable.

Compliance with Ethics Guidelines

This article is based on previously conducted
studies and does not contain any new data with
human participants or animals performed by
any of the authors.

RESULTS

Search Results

Initial literature search was conducted between
January 2016 and September 22, 2021. A total of
9188 records were identified by searching
online databases. After removing duplicates,
7407 potentially relevant records were identi-
fied and screened based on titles and abstracts.

Of 7407 studies, 102 full-text articles were
selected. Of these, 36 were included based on
the inclusion criteria. In addition, 69 studies
from additional sources (56 abstracts from ACR
and the EULAR, published between 2016 and
2021, and 13 studies suggested by peer review-
ers) were included. Of the final 105 studies (41
full-text articles and 64 conference abstracts),
41 studies (17 full-text articles and 24 abstracts)
on baricitinib were included in the study
(Fig. 1).

The updated search resulted in 2284 records.
Of these, 13 full-text articles published between
September 2021 and September 2022 and 16
abstracts published between September 2021
and November 2022 were included. Overall,
this SLR inluded 70 articles on baricitinib, of
which 30 were available as full texts and 40 as
abstracts (Fig. 1).

Characteristics of Population and Studies

The main characteristics of 70 included studies
are summarized in Table 1. A total of 40 studies
included both biologic disease-modifying anti-
rheumatic drug (bDMARD)-naı̈ve and -experi-
enced patients. Fifteen studies included
bDMARD-experienced patients. Twelve studies
did not report treatment status of the patients
(bDMARD-naı̈ve or experienced).

Most of the patients’ characteristics were
suggestive of having difficult-to-treat RA. Most
patients were older (mean age range: 51–71
years), females (range: 42–97%), with long dis-
ease duration (mean range: 4–19 years), and
bDMARDs-experienced. In addition, most of
the patients received baricitinib 4 mg/day and
in combination with MTX or other conven-
tional synthetic disease-modifying antirheu-
matic drugs (csDMARDs) and glucocorticoids
(GCCs). Overall, in the real-world setting, the
baricitinib-treated patients had poor prognostic
characteristics indicating more aggressive
course of RA.
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Real-World Treatment Patterns
of Baricitinib

Lines of Baricitinib Therapy
Baricitinib was used in all treatment lines, but
differences in frequency were observed
depending on the geography [41–51]. In Italy,
baricitinib was used very rarely in the first
(0.3–2.7%; N = 47,711–41,290) [32] and in the
second line of treatment (1.5–4.3%) [33]. In the
OPAL dataset from Australia (N = 45,317),
higher use of baricitinib was reported in the
second to the sixth line of treatment [51]. In
Sweden, baricitinib (n = 1420) was more fre-
quently used as second- or third-line treatment,
while tofacitinib was used as in later lines of
therapy [35]. Similarly, in nationwide registries
DANBIO and DERMBIO (n = 5104), only 3.3%
of baricitinib patients were bio-naı̈ve [38].
Slightly higher percentage of patients (17%)
were bio-naı̈ve in Switzerland (2017–2020;
n = 273) [49, 58]. In European patients treated
with baricitinib in the multinational RA-BE-

REAL cohort (n = 509; 51% on monotherapy),
48.1% were bio-naı̈ve [45]. Also, higher per-
centage was observed in BSRBR-RA registry from
UK (n = 443), wherein 28% of bio-naı̈ve patients
received baricitinib. Spanish ORBIT-RA study
also showed that 22% of patients were bio-
naı̈ve. The number of patients who had previ-
ously been treated with one, two, or three or
more bDMARDs was 24.2, 17.0, and 36.8%,
respectively. Interestingly, in another study
from Spain (n = 40), 24 (60%) patients received
baricitinib before bDMARDs, and in the
remaining 16 (40%) patients, baricitinib was
primarily used as the fourth-line treatment
(17%). However, the small sample and single-
center data source may influence final results
[47].

In summary, baricitinib was mostly used in
patients with RA with failure to csDMARDs and
bDMARDs across the countries (Table 1 and
Fig. 2).

Fig. 1 PRISMA flow diagram. AB/FT abstract/full text,
EBMR evidence-based medicine, EULAR European
Alliance of Associations for Rheumatology, Embase

Excerpta Medica database, FT full-text article, PRISMA
Preferred Reporting Items for Systematic Reviews and
Meta-analyses, Ti/Ab title/abstract
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Baricitinib Dosing
Of the 70 studies, only 13 reported data on the
proportion of patients receiving 2 or 4 mg/day
dosing. Eighteen studies mentioned baricitinib
dosing (2 or 4 mg/day) but not the proportion
of patients. Most of the studies (39) did not
report baricitinib dosing (Table 2).

In a small 4-year retrospective study (n = 63),
64% of the patients were prescribed 4 mg/day
dose; however, the use of the 2 mg/day dose
predominated in patients older than 65 years.
Interestingly, survival with baricitinib 2 mg/day
was significantly higher in the first 24 months
(P = 0.003) and decreased by 30 months [68].
On the other hand, as of December 2019, data
from 1992 patients in an all-case post-market-
ing study of baricitinib in Japan reported that
although the population had a mean age of 64
years and RA duration of 11 years, 4 mg/day
dosing was prevalent in 62% of patients [54]. By
February 2021 (N = 4731, mean ± standard
deviation [SD] age 63.9 ± 13.1 years; 1059
[22.38%] were aged C 75 years), 64.6%
(n = 3058) of patients received 4 mg/day baric-
itinib dose compared to 35.1% (n = 1661) of
patients on 2 mg/day baricitinib dose [85].

In addition, in the Spanish ORBIT-RA study
(N = 182) funded by Lilly, most patients started
treatment with baricitinib at 4 mg/day (90.1%),
and 43.4% received baricitinib as monotherapy.
Eighteen patients (9.9%) changed the starting
dose during follow-up. Of 20 changes in starting
dose, 14 (70.0%) were dose reductions to 2
mg/day due to remission (64.3%) and adverse
events (AEs; 14.3%). The mean (standard devi-
ation, SD) time until change in dosing was 272
(200) days and 326 (195) days until decreasing
the dose from 4 to 2 mg daily. Six (30.0%) dose
increases from 2 to 4 mg/day were observed.
The mean time until increasing the dose from 2
to 4 mg/day was 92 (40) days [44]. In another
Spanish study, no dose-related adverse drug
reactions were observed in patients with med-
ian age of 61 years who received baricitinib 4
mg/day. In another retrospective study of 37
patients who received baricitinib between Jan-
uary 2017 and December 2019, in 9 (24.3%)
patients, the dose was reduced to either 2
mg/day every day or 2 and 4 mg/day on alter-
nate days leading to fewer infections while stillT
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Table 2 Studies reporting proportion of patients receiving 2 or 4 mg baricitinib dosing

Study Country 2 mg, n (%) 4 mg, n (%)

Rosas et al. [68] NR 23 (36) 40 (64)

Valero Jaimes et al. [78] Spain 5 (30) 12 (70)

Alten et al. [69, 82, 83] and Burmester

et al. [45]

Germany, France, UK, Spain,

and Italy

11.6% 88.4%

Barbulescu et al. [35] Sweden 76.30% 22.20%

Gouverneur et al. [41] France 14 (23) 47 (77)

Hoisnard et al. [42] France 1034 (20.5) 4016 (79.5)

Hernández-Cruz et al. [44] Spain 18 (9.9) 164 (90.1)

Edwards et al. [79] UK 16% 84%

Atsumi et al. [54] Japan 2 mg: 27%

4–2 mg: 5%

4 mg: 62%

2–4 mg: 4%

Morena et al. [56] Spain None 28 (100)

Rodriguez et al. [65] NR NR 50%

Miyazaki et al. [17] Japan Before IPTW: 16

(11.6)

After IPTW: 19

(13.5)

Before IPTW: 122

(88.4%)

After IPTW: 122

(86.5)

Kim et al. [18] South Korea None 20 (100)

Spinelli et al. [84] Italy None 59 (100)

González-Freire et al. [25] Spain 0 (0) 20 (45.5)

IPTW inverse probability treatment weighting; NR, not reported

Fig. 2 Proportion of patients reporting the line of therapy in the included studies
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maintaining moderate improvement in their
RA. One of the patients experienced worsening
chronic kidney disease and another developed
neutropenia on the 4 mg/day dose but
remained stable on a 2 mg/day dose. Notably,
12 (32.4%) patients were aged 70–80 years in
this study [26]. In the RA-BE-REAL study, 88.2%
of patients were treated with baricitinib 4
mg/day. At the time of enrollment, patients
treated with baricitinib were more likely to
commence treatment as a monotherapy com-
pared to patients treated with tsDMARDs or
bDMARD who are more likely to commence
treatment in combination with csDMARDs
(P\0.001). Patients treated with baricitinib
were more likely to be older (mean age: 59.2 vs.
57.0 years; P = 0.009) [82].

Overall, baricitinib dosing varied by geogra-
phy and patient population. A greater propor-
tion of patients were reported to have received 4
mg/day compared to 2 mg/day dose of barici-
tinib. Cases of down-titration of baricitinib 4–2
mg/day were reported, which were mainly due
to differences in patient characteristics. Patients
receiving baricitinib 2-mg/day were of older age,
with greater functional disability, previous
bDMARD therapy, and AEs.

Monotherapy Versus Combination Therapy
Of 70 studies, 19 reported baricitinib
monotherapy, 13 reported both monotherapy
and in combination with csDMARDs, 22 repor-
ted only combination with csDMARDs, and 26
did not report monotherapy or combination
status (Fig. 3). Most of the patients received

baricitinib in combination with csDMARDs,
mainly MTX (in 11–84% of cases; Table 1).

GCC-Sparing Potential of Baricitinib
Concomitant use of GCCs was reported in sev-
eral studies in the range of 17% [17] to 95% [18]
of the patients initiating treatment with barici-
tinib. Multiple studies demonstrated steroid-
sparing potential of baricitinib. In a multicen-
tric observational study from Italy
(N = 446),[ 70% of bDMARD-naı̈ve patients
were on GCCs at baseline, which reduced to
46.7% after 3 months and 21% at 1 year. Sig-
nificantly more bDMARD-naı̈ve patients were
able to withdraw GCCs at 12 months
(bDMARD-naı̈ve vs. bDMARD-experienced:
21% vs. 42%; P = 0.0093) [21]. In the Spanish
ORBIT-RA study (bDMARD-experienced: 78%;
on monotherapy: 43.4%), 54.9% of patients
received GCCs (n = 112) and 23.2% (n = 26) of
them changed the dose after baricitinib initia-
tion, 96.2% of which reduced or stopped GCCs
[44]. In a single-center study of patients with
moderate-to-severe active RA from Italy (N = 59;
47.5% on monotherapy), the proportion of
patients receiving GCCs reduced from 78%
(5 mg/day) at baseline to 44.7% at 24 weeks
(P\0.0001) and 34.8% at 48 weeks [84]. In
another single-center study of patients from
Italy (N = 43; 30% on baricitinib monother-
apy,[ 70% bio-experienced), the mean dose of
oral prednisone significantly decreased from
6.25 mg (± 5.06) at baseline to 4.36 mg (± 4.16)
at 1 month (P\ 0.05), 2.75 mg (± 2.98) at
3 months (P\ 0.0001), and 1.86 mg (± 2.85) at
6 months (P\ 0.0001) [27]. In a small study,
49 patients received baricitinib and 41
bDMARDs (17 abatacept, 12 TNF inhibitors,
11 tocilizumab, and 1 rituximab) with no sta-
tistically significant difference in age, sex, dis-
ease duration, disease activity, pain visual
analogue scale (VAS), prior tsDMARD/bDMARD
use, concomitant csDMARDs, and prednisone
dose. Baricitinib showed a significantly higher
reduction of mean prednisone dosage at 3
months (- 3.2 ± 5.1 vs. - 1.7 ± 3.7 mg) and 6
months (- 4.1 ± 5.3 vs. - 1.9 ± 4.6 mg),
which was not significant after adjusting for
baseline prednisone dose [60].

Fig. 3 Number of included publications by types of
treatment
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Overall, studies reported steroid-sparing
potential of baricitinib, especially in bDMARD-
naı̈ve patients.

Clinical Effectiveness

Achieving Remission or LDA
Table 3 shows the studies reporting proportion
of patients achieving remission or low disease
activity (LDA). Most studies reported a follow-
up period of 24 weeks/6 months. Achievement
of CDAI remission was reported in 8.7% (in
intolerant to bDMARD [bDMARD-IR] patients at
3 months) [21] to 60% of patients at week 12
[48] and CDAI LDA in 20.2% [48] to 81.6% of
patients at week 24 [17]. The proportion of
patients attaining SDAI remission was reported
in the range of 12% at week 4 [27] to 45.4% at
24 weeks [17]. The proportion of patients
attaining SDAI LDA was reported from 41% [44]
to 81.5% at 24 weeks [17].

In the RA-BE-REAL study (N = 1073), more
baricitinib-treated patients were in CDAI
remission (24.1% vs. 16.6%) compared to
patients treated with b/tsDMARDs. Proportion
of patients with LDA was 39.4% vs. 43.4% [69].
In a multicenter study (N = 242) from Japan,
where most patients on baricitinib were
bDMARD-IR (80%) and on monotherapy (53%),
tofacitinib and baricitinib had comparable
CDAI remission (18% vs. 22%) and LDA rates
(65.8% vs. 60.5%) at 24 weeks. Remission and
LDA rates for baricitinib were similar in com-
bination with csDMARDs but 10% higher than
for tofacitinib in monotherapy (31% vs. 41%)
[19]. Similarly, in the ORBIT-RA study, remis-
sion or LDA was reported in 71.6% and 76.3% of
patients at 6 and 12 months, respectively, at any
index: DAS28-erythrocyte sedimentation rate
(ESR) (73.1 and 73.5%), SDAI (62.4 and 75.0%),
and CDAI (66.7 and 78.1%). Good and moder-
ate EULAR response was noted in 80.0% and
78.2% of patients, respectively [44].

In a single-center study of patients treated
with baricitinib (n = 32), a significant reduction
in the DAS28 disease activity was obtained
within 1 month of treatment initiation. Within
the treatment groups (vs. tofacitinib), no sta-
tistically significant difference in response wasT
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observed between the patients regarding their
therapeutic status (i.e., bDMARD-naı̈ve vs. prior
bDMARD experience and monotherapy vs.
combination therapy) [29]. In a Japanese study,
both DAS28 and SDAI scores were consistently
lower in the baricitinib-treated patients than in
the tofacitinib-treated patients from 1 month
after baseline [73]. In BAREBONE, a prospective,
interventional, open-label, monocentric single-
center study (N = 30), DAS28 score decreased
from 4.8 (4.5–5.1) at baseline to 2.9 (2.5–3.3) at
week 48 [74]. However, two single-center stud-
ies showed that baricitinib and tofacitinib were
both comparable in terms of effectiveness in
real-world conditions [39, 86].

Overall, improvements in disease activity
were observed after treatment initiation with
baricitinib, irrespective of the composite disease
activity measure used.

Baricitinib Survival and Persistence

A total of 52 studies reported data on discon-
tinuation and persistence rates of baricitinib. In
a prospective observational study (N = 139),
baricitinib persistence was high over time,
attributed to 66.5% of the patients at 1 year and
56.4% of the patients at 2 years irrespective of
its use as a monotherapy or combination with
csDMARDs (69% vs. 67%, respectively, at
1 year; 62% vs. 56%, respectively, at 2 years)
[70].

In the RA-BE-REAL study (baricitinib,
n = 509), at 12 months, patients naı̈ve to
b/tsDMARD were least likely to discontinue
baricitinib compared to those who had more
than two previous b/tsDMARD treatments. A
similar percentage of patients discontinued
baricitinib whether as monotherapy (24.7%) or
combination therapy with any csDMARD
(28.8%) [83]. In a multicentric observational
study from Italy (N = 446; 49% on baricitinib
monotherapy), baricitinib discontinuation rates
at 3, 6, and 12 months were 4%, 10%, and 24%,
respectively. Seropositivity (P\0.022) and
bDMARD-naı̈ve status (P\0.043) were identi-
fied as protective factors for baricitinib discon-
tinuation due to inefficacy. At the same time,
bDMARD-IR status and older age were risk

factors for discontinuation due to AE for each
additional year that they continued baricitinib
(P = 0.008) [21].

Several other studies also documented lower
discontinuation rate of baricitinib compared to
tofacitinib and other bDMARDs. These studies
used persistence and adherence rates to show
the drug survival [73, 75, 77]. The continuation
rate at 12 months after the start of administra-
tion was highest for baricitinib (89.3%), fol-
lowed by tofacitinib (86.4%) and golimumab
(69.0%) in a study of small sample size (n = 31)
[73]. Another small study reported adherence
(medication possession ratio [MPR]) and persis-
tence of tofacitinib and baricitinib in RA
patients in a real-life setting. Between 2017 and
2021, 40 (29.4%) and 38 (27.9%) patients trea-
ted with tofacitinib and baricitinib discontin-
ued the treatment. Mean treatment persistence
was 363 days (95% confidence interval [CI]:
2–1.282) in the tofacitinib group and 406 days
(95% CI 8–1.300) in the baricitinib group. There
were no statistical differences in treatment sur-
vival (hazard ratio [HR] = 1.01 [95% CI
0.59–1.71]; P = 0.97) [75]. In a retrospective
observational study (N = 5455) conducted using
the Australian Medicare Database (from January
2006 till October 2021), persistence rates on
first-line JAK inhibitors were 70% for baricitinib
and 57% for tofacitinib; persistence rates drop-
ped to 63% for baricitinib and 47% for tofaci-
tinib in the second-line setting. Median
treatment persistence was 27.1 months for
baricitinib and 15.2 months for tofacitinib [77].

A few studies reported persistence of the
baricitinib treatment differently. A nationwide
cohort study from the DANBIO and DERMBIO
registries (n = 5104) used confounder-adjusted
models of drugs in the analysis. The highest
drug survival was observed for rituximab fol-
lowed by baricitinib, etanercept, and tocilizu-
mab. Among the two JAK inhibitors, drug
survival was higher for baricitinib compared to
tofacitinib with an HR of 1.42 (95% CI: 1.06 to
1.89). A Swedish cohort study of national reg-
isters used crude drug retention rates. In this
study, baricitinib showed higher treatment
retention and overall equivalent or better
treatment responses compared with bDMARDs.
Treatment retention for tofacitinib was lower
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than that for baricitinib, but treatment respon-
ses were not significantly different from those of
bDMARDs or baricitinib [35]. A Spanish retro-
spective study (2017–2021, n = 96) analyzed the
survival of baricitinib or TNF inhibitors and
reported baricitinib’s superiority to TNF inhibi-
tors during the first 4 years of treatment (HR:
0.47, 95% CI 0.24–0.91; P = 0.026) [68]. Treat-
ment maintenance was observed in a single-
center study of 55 patients from France (48
patients on baricitinib; 55% with concomitant
MTX), and baricitinib maintenance was repor-
ted by 67.6% at 12 months. Baricitinib main-
tenance was independent of concomitant MTX
use, prior use of interleukin-6 inhibitor therapy,
or a bDMARD-naı̈ve status. The factors associ-
ated with JAK inhibitor discontinuation after 1
year due to AEs were Charlson comorbidity
index, age, and GCC use at the initiation [28].

In summary, most of the studies showed
equal or better baricitinib survival compared to
TNF inhibitors and other bDMARDs, although
drug survival measures were different among
studies.

Patient-Reported Outcomes

Pain Outcomes
Of 70 studies, 14 observed the effect of barici-
tinib on pain outcomes
[21, 44, 45, 57–62, 69, 73, 84]. In the ORBIT-RA
study (n = 182), pain assessment (VAS 10 cm)
was 6.6 (2.0) at baseline, which reduced to 2.5
(- 3.0, - 2.0) and 3.0 (- 3.6, - 2.5) cm at 6
and 12 months, respectively (P\ 0.0001) [44].
In the RA-BE-REAL study (n = 509), in patients
who started treatment with baricitinib, the
mean pain VAS score (0–100 mm) at 6 months
was 34.5 (27.1) with mean change from baseline
of - 22.4 (28.6). At 12 months, the mean pain
(VAS) reduction from baseline was - 24.6
and - 19.3 in baricitinib- and b/tsDMARDs-
treated patients, respectively [45, 69].

In a real-world multicenter study (n = 446),
baricitinib induced significant improvement in
pain scores as early as 3 months, which further
improved with longer treatment duration.
Improvements were similar between treatment
groups of monotherapy and combination

therapy. The improvement in pain (VAS scores)
was observed to be better among bDMARD-
naı̈ve patients compared to bDMARD-IR
patients at all time points, independent of
concomitant MTX use [21]. In a monocentric
real-life clinical setting (N = 102; baricitinib,
n = 61), at baseline, 75.4% of patients showed
tenosynovitis involving at least one tendon,
with a median score of 2 (interquartile range
[IQR] 3.5), significantly decreasing after 24
weeks (P = 0.02) [87]. Similar observations were
reported in another monocentric study at weeks
4, 12, 24, and 48 (P\ 0.001) [84]. In a study of
bDMARD-experienced patients (N = 30), barici-
tinib (4 mg/day with concomitant MTX)
simultaneously improved pain VAS and CRP
over 6 months. By 1 month, significant changes
were obtained from baseline. Baricitinib also
demonstrated a significant parallel and fast
improvement in VAS pain at as early as 1 month
(baseline vs. 1 month; P\ 0.0098) [62].

Overall, treatment with baricitinib was
observed to rapidly improve pain in a way
comparable to bDMARDs.

Patient Global Assessment
Nine studies reported data on PGA
[20, 24, 28, 45, 46, 60–62, 69]. In the RA-BE-
REAL study, 6 months after treatment initia-
tion, European patients (N = 1074) achieved a
mean - 2.3 reduction in PGA scores from
baseline with baricitinib (n = 509; 51% on
monotherapy). The mean change was not sig-
nificantly different compared to patients
receiving other b/tsDMARDs [69]. Deprez et al.
(2021) reported improvement in PGA outcomes
with baricitinib in French patients (n = 55; 45%
monotherapy), regardless of previous therapeu-
tic status (bDMARD-naı̈ve vs. experienced) and
concomitant MTX use. The baseline PGA VAS
reduced from approximately 70 to 30 mm
within 3 months of treatment, which was
accompanied by improvements in pain VAS and
other clinical parameters (number of tender
joints, number of swollen joints, and morning
stiffness) [28]. Treatment with baricitinib resul-
ted in an early reduction in PGA VAS, as
reported in Japanese patients (N = 32). Signifi-
cantly reduced PGA scores (P\0.001) from
baseline to 1 month were observed in both bio-
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naı̈ve (49.9 ± 18.6 to 21.2 ± 17.6) and bio-ex-
perienced patients (66.6 ± 25.2 to 25.4 ± 24.3),
with lower mean values at 3 and 6 months in
the bio-naı̈ve patients [50]. These results were
supported by another study in Japanese patients
(N = 59; 47.5% monotherapy) with inadequate
response or intolerance to C 1 csDMARDs
(47.5% monotherapy), wherein treatment with
baricitinib significantly improved the PGA VAS
and pain VAS within 4 weeks of treatment. This
response was maintained throughout the fol-
low-up period [84].

Overall, studies showed that PGA was sig-
nificantly improved with baricitinib, regardless
of the previous therapeutic status.

Improvement in Physical Function
Of 70 studies, 11 articles reported data on
Health Assessment Questionnaire (HAQ) Dis-
ability Index (DI) or other functional disability
measures [17, 28, 29, 35, 45, 50, 66–69, 73].
Improvements of C 0.22 points in the HAQ
scores was taken to be a minimum clinically
important difference (MCID) [88–90]. Func-
tional remission was defined as low impair-
ments in physical function with HAQ-DI
score B 0.5 [91].

In a Japanese study (n = 32), early improve-
ments with baricitinib in HAQ-DI scores were
observed from baseline (0.43 ± 0.24) and sus-
tained until 6 months (0.28 ± 0.17; P\0.001
vs. baseline) in bio-naı̈ve patients [50]. In
another retrospective study (n = 49), significant
reduction in HAQ scores was observed at 3 and
6 months in patients treated with baricitinib
[60]. In the RA-BE-REAL study, improvements in
HAQ-DI scores were reported with baricitinib
with mean (SD) difference of 1.0 (0.8) from
baseline to 6 months. The post-treatment HAQ-
DI scores were similar between treatment
groups receiving baricitinib versus ts/bDMARDs
[45, 69]. In the Swedish patients with RA
(n = 1420), baricitinib reduced physical func-
tion compared with baseline at 3 months and
retained its relative advantage to other
bDMARDs on the HAQ-DI scale. For baricitinib,
results showed statistically significant gains in
improvement compared with TNF inhibitors
(0.06 units higher improvement [95% CI 0.02,
0.10]). Adjusted 1-year response proportions

were consistently lower on TNF inhibitors
compared with baricitinib with differences
of - 9.9 (- 14.4 to - 5.4) for HAQ-DI
improvement. Baricitinib initiators also
achieved HAQ-DI improvement more fre-
quently than any bDMARDs except rituximab
[35]. In a Japanese study (n = 82), the HAQ-DI
score at 6 months after baseline was signifi-
cantly lower in the baricitinib than in the goli-
mumab [73]. In a small multicenter
observational study with baricitinib (n = 67), no
statistically significant difference in HAQ-DI
score at 24 weeks was observed between patients
who discontinued treatment (n = 23) after
achieving CDAI LDA and those who maintained
(n = 28) the treatment, although the median
HAQ-DI score changed from 0.28 to 0.45 for
patients of the discontinued group. The study
concluded that baricitinib could be discontin-
ued without deterioration of HAQ-DI. Re-initi-
ation of baricitinib, in case of disease flare,
could result in reintroduction of CDAI LDA
[48]. Additionally, in a Japanese study (n = 32),
early improvements with baricitinib in HAQ-DI
scores were observed in B 1 month
(0.76 ± 0.24) and sustained until 6 months
(0.28 ± 0.17; P\ 0.001 vs. baseline) [50]. In
another retrospective study (n = 49), significant
reduction in HAQ scores was observed at 3 and
6 months in patients treated with baricitinib
[60].

In all real-world studies, treatment with
baricitinib improved functional disability better
than all other treatments options.

HRQoL and Treatment Satisfaction
Patient-reported measures of HRQoL and satis-
faction among patients treated with baricitinib
were reported in limited studies. Treatment of
European patients with baricitinib in the
multinational RA-BE-REAL cohort (n = 509;
51% on monotherapy) resulted in improved
HRQoL at 6 months (mean change of 0.1 [± 0.2]
on EuroQol 5 Dimension 5 Levels [EQ-5D-5L])
[45] and at 12 months [69]. The mean change in
EQ-5D-5L was not significantly different from
the cohort treated with bDMARDs (n = 565;
0.1 ± 0.3) [45]. Similar results were observed in
an another single-center study (n = 51); rapid
improvement (by week 4) in clinical endpoints
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and high patient satisfaction were observed in
patients (82%) receiving baricitinib or tofaci-
tinib, as measured using the Patient Accept-
able Symptom State questionnaire after a
median treatment duration of 10 days [24].

Clinical studies with baricitinib monother-
apy or combination therapy (barici-
tinib ? MTX) have reported greater
improvement in SF-36 physical component
score and EQ-5D-5L at weeks 24 and 52 com-
pared with MTX (P B 0.01) [92] and placebo at
weeks 12 and 24 [93]. Observations from the
above studies are consistent with the clinical
study data.

Radiographic Progression and Ultrasound
Evaluation of Treatment Effect

Eight studies reported radiographic outcomes
on treatment with baricitinib
[18, 27, 44, 52, 57, 62, 74, 84]. In BAREBONE, a
prospective, open-label, interventional, single-
center study (N = 30), in baricitinib (4 mg/day)-
treated patients with RA, total RA MRI scores
(RAMRIS) slightly decreased from 20.6 (95% CI
14.4–27.8) at baseline to 18.3 (11.5–26.5) at
week 48 and mainly as a result of reduced MRI
synovitis. A significant difference in RAMRIS
synovitis change for biologic naı̈ve - 3.8 (- 5.2
to - 2.6) vs. biologic failure - 1.0 (- 2.2 to 0.4)
was observed at week 48 [74].

Ultrasonography is a more accessible assess-
ment method, and more data were reported on
it. In a study of patients with moderate-to-
severely active RA and inadequate response or
intolerance to C 1 csDMARDs (N = 59; 47.5%
on baricitinib monotherapy), improvements in
joint inflammation (observed with ultrasonog-
raphy) started as early as 4 weeks and were
sustained at each time point of observation. At
baseline, 31 patients (60.8%) showed positivity
for power Doppler in at least one ultrasonogra-
phy-assessed joint. This percentage decreased to
29.5% at 4 weeks, to 15.8% at 12 weeks, and to
22.6% at 24 weeks. Radiographic improvements
were in parallel to a significant decrease in dis-
ease activity (DAS28-CRP, CDAI, and SDAI
scores) and pain VAS [84].

Another study (n = 20) demonstrated a
favorable effect of baricitinib treatment at 24
weeks. Compared to baseline, significant
improvement of grayscale synovitis (2.00 [IQR
1.00–3.00] vs. 1.00 [IQR
0.00–2.00]; P = 0 0.002), power Doppler synovi-
tis (PDS; 1.00 [IQR 0.00–2.00] vs. 0.00 [IQR
0.00–1.00]; P = 0.030), and joint effusion (3.00
[IQR 2.00–3.00] vs. 2.00 [IQR 1.0–3.0];
P = 0.002). Bone erosion scores were not differ-
ent between baseline and 24 weeks (P = 0.317)
[18]. In the other study involving patients with
moderate-to-severe active RA and C 1
csDMARD experience (N = 43), statistically sig-
nificant improvements were observed in ultra-
sound imaging parameters (grayscale synovitis,
grayscale tenosynovitis, and PDS) at 1 month of
treatment with baricitinib (30.2% on
monotherapy). Improvements were sustained at
3 and 6 months [27]. Study of patients treated
with baricitinib or TNF inhibitors (N = 61;
baricitinib, 16; TNF inhibitors, 45; concomitant
MTX use 75% vs. 89%) showed improvements
in grayscale and PDS starting at 4 weeks with
both treatments. The improvement in PDS was
significantly greater with baricitinib at weeks 12
and 24: Degree of improvement at week 12
(- 9.2 vs. - 3.8; P = 0.049) and week 24 (- 11.3
vs. - 5.7; P = 0.062). The difference in rate of
PDS improvement at week 24 was - 77.1%
versus - 50.1% (P = 0.048). Differences in
grayscale were not statistically significant. The
results suggested that baricitinib induced early
improvements in inflammatory synovitis com-
pared with TNF inhibitors [57]. In a monocen-
tric, longitudinal study (N = 59, 31 on
baricitinib), a significant reduction of ultra-
sonography score from 12 (IQR 12.5) at 4 weeks
(P\0.0001) to 8 (IQR 9) at 12 weeks
(P\0.0001), 8 (IQR 10) at 24 weeks
(P\0.0001), and 8 (IQR 9) at 48 weeks
(P\0.0001) was seen. The positivity for power
Doppler in at least one ultrasonography-asses-
sed joint decreased from 31 patients (60.8%) at
baseline to 29.5% at 4 weeks, 15.8% at 12 weeks,
and 22.6% at 24 weeks [84].

Overall, treatment with baricitinib improved
early image parameters of disease progression in
the patients from baseline. A favorable effect on
ultrasound-detected abnormalities (including
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synovitis and bone erosion) was reported with
baricitinib. These observations are an important
addition to those reported in the 5-year RA-
BEYOND study in which approximately
40%–72% of patients treated with baricitinib 2
or 4 mg combined with a csDMARD (or 4 mg
monotherapy for disease-modifying antirheu-
matic drug disease-modifying antirheumatic
drug [DMARD]-naı̈ve patients) had no radio-
graphic progression (threshold of van der Hei-
jde modified total Sharp score B 0) over 5 years
[90].

Real-World Safety Profile of Baricitinib

Most of the studies included in this review
reported data on the safety profile of baricitinib
[17, 19–40, 46, 47–50, 51, 54, 86]. As of
December 2019, in the ongoing Japanese, all-
case, post-marketing study of baricitinib
(N = 1992), 536 patients (27%) had AEs and 79
(4%) had serious AEs (SAEs) at 24 weeks. The
major AEs were varicella zoster virus (VZV)
infection (n = 58), serious infections (n = 29),
low hemoglobin or anemia (n = 26), liver dys-
function (n = 68), hyperlipidemia (n = 27),
major adverse cardiovascular events (MACE)
(n = 15), interstitial pneumonia (n = 5), malig-
nancy (n = 7), and venous thromboembolism
(VTE) (n = 2). At this time, the median age of
patients was 66 years with a median disease
duration of 9 years. Also, 62% of patients
received 4 mg compared to 27% of patients
receiving 2 mg;[ 50% of patients were[65
years of age; 73% continued treatment for 24
weeks. Similar results were observed in the
safety analyses to February 2021, which inclu-
ded 4731 patients (initial baricitinib dose: 4
mg/day, n = 3058; 2 mg/day, n = 1661; other,
n = 12); 1059 (22.38%) were C 75 years, and
3362 (71.06%) previously received biologic
therapy [54, 85]. In the Italian multicenter
study with baricitinib (N = 446; n = 217, baric-
itinib monotherapy), six cases of VZV reactiva-
tion were observed; however, the VZV
reactivation was significantly associated with
concomitant use of oral GCCs (83% vs. 25% in
the other infections; P = 0.034 with Yates cor-
rection). Among the entire cohort, four

thrombotic events were observed in patients
younger than 65 years. Overall, 13% baricitinib
withdrawal due to AEs was reported with a
higher rate reported with older age and previous
use of bDMARDs [21].

In data obtained from the RABBIT registry,
the risk of herpes zoster virus (HZV) infection
was significantly increased in patients treated
with JAK inhibitors, with a significantly higher
risk in older patients and in those with con-
comitant GCC therapy [31]. The rates of AEs
were similar between baricitinib (N = 81) and
tofacitinib (N = 161) treatment groups. During
the 24-week follow-up period, 38 (23.6%)
patients discontinued tofacitinib and 15
(18.5%) patients discontinued baricitinib. In
the baricitinib group, lack of efficacy (n = 10)
and an AE (pneumonia, HZV, breast cancer,
headache, and elevation of creatine kinase;
n = 5) were the reasons. However, this study
had a small sample size and short observation
period [19]. Remarkably, dose reduction of
baricitinib (2 mg daily or 2 mg/4 mg on alter-
nate days) was found to control the infections
while sustaining the clinical response [26].
Despite EMA’s warning in 2019 regarding the
elevated risk of VTE with tofacitinib 5 mg twice
a day, a multicenter study from Europe
observed that the patients initiating index
treatment with a JAK inhibitor (N = 232; 155 on
baricitinib) had elevated risk of VTE. Although
not significant, the proportion of JAK inhibitor
initiators with thromboembolic history was
noted to be numerically lower after 2019 [53].
In the cohort study using nationwide Swedish
register data (n = 1420), a difference in crude
proportions of treatments stopped for safety
reasons within the first year after initiation was
observed between baricitinib (9.4%) and tofac-
itinib (14.6%) [35]. However, among patients
recruited from the FIRST registry (tofacitinib,
156; baricitinib, 138), no difference was
observed in the incidence of AEs leading to
discontinuation of in the tofacitinib and baric-
itinib groups [17].

In a study that used the Japanese Adverse
Drug Event Report (JADER) database
(2014–2020), the proportion of patients with
infections was more in patients treated with
baricitinib (49.2%) than in those treated with
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tofacitinib (37%). In addition, solid tumors
were more frequent in patients treated with
abatacept or baricitinib, and more frequencies
of MACE were noted in patients treated with
baricitinib and golimumab. Cases of VTE were
more frequent in patients treated with barici-
tinib and tofacitinib compared to those treated
with other DMARDs [72]. The same observa-
tions were made in a single-center retrospective
study (2017–2020) in which the incidence of
infection and serious infection was numerically
higher in the baricitinib group than in the
tofacitinib group but with no statistical signifi-
cation. Overall, 29 (29.59%) definitive discon-
tinuations were observed in this study, of which
10 (10.2%) cases were in the baricitinib group
and 19 (19.39%) in the tofacitinib group. No
cases of thrombotic-related entities (deep-vein
thrombosis, prostate artery embolization, or
even MACE) or malignancy were detected.
However, more serious infections were detected
in the baricitinib group (16% against 3% in
tofacitinib group), and most were pneumonia
[86].

In a retrospective pharmacovigilance dis-
proportionality analysis using data from the AE
reports from the FDA, general AEs in terms of
System Organ Classes were highest in tofaci-
tinib (29.0%), and infections were highest in
both baricitinib and upadacitinib (31.7 and
23.5%, respectively). Among the top ten
potential important medical event terms
(IMEs), thrombosis, pulmonary embolism, and
deep-vein thrombosis were the main potential
AEs occurring with tofacitinib or baricitinib.
The incidence rates of overall malignancy were
0.85 and 0.80 per 100 patient-years for tofaci-
tinib and baricitinib, respectively. In this study,
breast cancer was also reported as an IME in
patients taking baricitinib with odds ratio of
4.54 (95% CI 2.04–10.14). However, among the
spontaneous AE reports, 86.2% of patients tak-
ing tofacitinib and 91.9% of patients taking
upadacitinib were reported from North Amer-
ica, whereas only 59.7% of patients taking
baricitinib were from North America and 30.7%
from Europe [95].

A multi-database study, across 14 post-mar-
keting data sources in Europe, the USA, and
Japan, of patients in routine care using disease

registries and claims databases suggested
increased risk of VTE with baricitinib versus TNF
inhibitors (incident rate ratio [IRR] = 1.51, 95%
CI 1.10, 2.08). Risk of MACE was also numeri-
cally greater with baricitinib versus TNF inhi-
bitors, although not statistically significant,
during a mean overall exposure of 8 months
(IRR = 1.54, 95% CI 0.93, 2.54). However,
overall incidence rates were not estimated in
this study, and comparative risk should be
interpreted in terms of patient cohorts or pop-
ulations rather than individual risk. In addition,
comparisons were limited by the small number
of patients with events. The mean age of
patients with a VTE was higher (mean age in
antirheumatic therapy in Sweden [ARTIS],
64 years; mean age in Système National des
Données de Santé [SNDS], 68 years) than the
mean age of patients included in VTE analyses
(mean age in ARTIS, 59 years; mean age in
SNDS, 58 years). In addition, in the ARTIS,
SNDS, and Betriebskrankenkasse [BKK] data
sources, almost all patients in the baricitinib
cohort with a VTE during follow-up were male,
unlike for TNF inhibitor cohorts [43]. On the
other hand, the risk of MACEs and VTEs did not
significantly differ between initiating a JAK
inhibitor and adalimumab in a nationwide
population-based cohort study (N = 15,835) of
the French national health data system. This
study assessed the risk of MACEs and VTEs
among patients initiating tofacitinib or barici-
tinib (79.5% received 4 mg daily) versus adali-
mumab. Also, risk of MACEs (both myocardial
infarction and stroke) and VTEs was not signif-
icant between baricitinib and tofacitinib groups
[42].

Overall, HZ and respiratory infections, gas-
trointestinal issues, and elevated blood lipids
were observed with the use of baricitinib in the
real-world setting. Treatment with baricitinib is
also associated with the risk of VTE and MACE;
however, this treatment had a similar risk with
TNF inhibitors. The infection rates were not
different than those observed in the random-
ized clinical trials (RCTs), and no new safety
signal was identified in any of the observational
studies.
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DISCUSSION

A recent SLR has provided an update on the
evolving evidence from RCTs from 2019 to
January 2022 on efficacy of cs/b/tsDMARDs in
RA [96]. This, to the best of our knowledge, is
the first SLR to provide real-world data, specifi-
cally on patient characteristics, treatment pat-
terns, clinical effectiveness, drug survival, PROs,
and safety related to baricitinib therapy in RA.

This SLR reports that, in most of the studies,
baricitinib was used in the older population,
with long course of the disease, and in advance
lines of treatment. In addition, the baseline
level of disease activity also was high. The use of
baricitinib at an earlier stage (first- or second-
line use) was reported by a few studies, which
could be due to the characteristics of the health
system of different countries.

As recommended by the EMA summary of
product characteristics [97], most of the
patients were reported to be receiving 4 mg
baricitinib for the treatment of RA. A few studies
reported using 2 mg baricitinib dosing; how-
ever, the patients were generally at higher risk
of VTE, MACE, and malignancy; aged C 65
years; and had a history of chronic or recurrent
infections. These observations were in congru-
ence with the recommended dosing in patients
with RA.

In all cases, baricitinib was reported to be
effective even in patients with prior b/tsDMARD
use. Baricitinib in combination with MTX was
more effective in reducing signs and symptoms
of RA and improving HRQoL when compared
with placebo ? MTX in MTX-IR patients from
Brazil, Argentina, and China [98, 99]. In real-
world settings, baricitinib may be more effective
than TNF inhibitors [35]. Effectiveness of
baricitinib observed in a real-world setting is
broadly in line with evidence from RCTs. RA-
BEAM [4] reported baricitinib to be superior to
adalimumab, while ORAL-STANDARD [100]
and ORAL-STRATEGY [101] found similar effi-
cacy of tofacitinib vs. adalimumab.

Long-term drug performance including
effectiveness, safety, and tolerability can be
indirectly measured by assessing drug survival
of a medicine [38]. Exploring drug survival in

routine clinical practice may help patients and
clinicians identify the best treatment option
and avoiding or delaying treatment failure,
especially in chronic disease such as RA [102].
Studies included in this SLR reported compara-
ble drug survival of baricitinib monotherapy or
combination therapy in a real-life setting and
equal or better baricitinib survival compared to
TNF inhibitors and other bDMARDs, although
persistence measures were different between
studies.

Chronic GCC treatment may have detri-
mental bone, metabolic, cardiovascular, and
infective side effects [103]. Steroid-sparing effect
was observed with baricitinib regardless of line
of bDMARDs treatment but was much more
evident in bio-naı̈ve population. Together with
higher rates of remission compared to TNF
inhibitors, it may have an additional effect on
lowering the number of associated comorbidi-
ties related to prolong GCC use such as
atherosclerosis, metabolic diseases, serious
infections, or osteoporosis.

A wide variation in the effectiveness of data
was observed. This is probably due to the dif-
ferences in study methodology including sam-
ple size and baseline patient characteristics.
Monotherapy of baricitinib was consistently
observed to have an efficacy comparable to
combination therapy with MTX. The extent to
which prior bDMARD use affects the response of
patients to baricitinib was reported in several
studies. While some studies reported it to be a
significant factor, others did not. Nonetheless,
improvements in disease activity and physical
function were observed frequently before 24
weeks of baricitinib treatment. The changes
from baseline were statistically significant, and
the response was sustained at later time points.

Shared decision making is a basis for treat-to-
target strategy, as it enables better communi-
cation between physicians and patients and
allows alignment on common treatment goal
[104]. Thanks to this approach, PROs became
important in disease activity monitoring as a
factor needed for better outcomes. Although
common contributors to HRQoL (pain or fati-
gue or disease perceptions) were assessed in RCT
and were significantly improved in patients
receiving treatment with baricitinib, patient-
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reported measures of HRQoL in RWE were not
commonly assessed. Treatment with baricitinib
was observed to rapidly improve pain and the
patient’s perception of the disease. Pain reduc-
tion with baricitinib was observed to be only
partially attributable to the reduction of
inflammatory markers. Improvements in PROs
in real-world settings are similar to those
observed in RCTs [92, 105]. Baricitinib 2 or 4
mg/day provided significant improvement ver-
sus placebo in PROs across different domains of
RA, including physical function, morning joint
stiffness, fatigue, pain, and HRQoL, suggesting
that baricitinib can be a potentially valuable
addition to the RA treatment options for
patients struggling with this common and dis-
abling condition [93]. Data from two phase 3
studies, RA-BUILD (NCT01721057; csDMARD-
IR patients) and RA-BEACON (NCT01721044;
bDMARD-IR patients), showed that baricitinib-
treated patients with RA achieved MCID
improvement in PROs (pain, physical function,
fatigue, HRQoL, and PGA data) at weeks 4 and
12 and maintained those improvements over
time. In addition, substantial PRO responses
were achieved quickly [106].

Lack of efficacy and AEs were common rea-
sons of treatment discontinuation in barici-
tinib. HZV and respiratory infections,
gastrointestinal symptoms, and hyperlipidemia
were observed with the use of baricitinib in the
real-world setting. However, the infection rates
were not different than those observed in RCTs.
Despite the large number of patients who are
older and have more comorbidities than those
enrolled in RCTs, no new safety concerns were
identified. Baricitinib maintained a safety pro-
file similar to that previously reported, with
incidence rates of safety events of special inter-
est (including deaths, malignancies, MACE, and
VTE) remaining stable [107–110].

From this SLR, several gaps in the availability
of data were identified. None of the studies
measured adherence or persistence specifically
for baricitinib. Similarly, switching and dose
changes during treatment were not reported
frequently. Dose tapering of oral GCCs and the
decrease in the proportion of patients receiving
it concomitantly with baricitinib were mostly
conducted in patients from Italy. Several high-

quality studies included in this review were
conducted with patients from Japan. Most of
the data on baricitinib versus other JAK inhibi-
tors regarding relative efficacy and tolerance
were reported in these studies, limiting its
interpretation for other populations. In addi-
tion, ORAL Surveillance (NCT02092467), an
FDA-mandated, post-authorization, phase IIIb/
IV randomized, open-label, non-inferiority
study, evaluated the safety and efficacy of
tofacitinib as compared with a TNF inhibitor in
patients with RA who were 50 years of age or
older and had at least one additional cardio-
vascular risk factor. Tofacitinib (combined dose
5 and 10 mg twice a day) did not achieve non-
inferiority of the co-primary endpoints of
MACE and malignancy [111]. As a result of this
and post-hoc analyses [112], the Pharmacovigi-
lance Risk Assessment Committee (PRAC) and
EMA recommended to carry out a review to
determine whether these risks are associated
with all JAK inhibitors, including baricitinib,
authorized in the European Union for the
treatment of inflammatory disorders [113].
Recent EMA warning and precautions for AEs of
special interest in populations at risk were not
properly addressed in the current SLR, as this
reports safety data from the studies published
up to November 2022 before final PRAC rec-
ommendations. However, extended data from
baricitinib clinical studies have been published
looking at this population [114].

This systematic review has many potential
limitations that should be appreciated by all
readers. First, this study included only barici-
tinib and lacks studies including comparators in
the treatment of RA. More real-world studies are
needed to investigate the usefulness and differ-
ences of JAK inhibitors as a treatment option in
clinical settings, especially with baricitinib.
Second, the summary provided in a systematic
review of the literature is only as reliable as the
methods used to estimate the effect in each of
the primary studies. Real-world evidence goes
beyond the constraints of RCTs, however have
inherent biases such as the presence of con-
founders and selection bias. The generalizability
of these results can also be a limitation, and
conclusions about the differences observed
should be made with caution. Additionally, new
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evidence can and does emerge during the pro-
duction and publication process, especially fol-
lowing the latest EMA warning and precautions
for all JAKs. This review included the articles
published until November 22, 2022, so recently
published data on baricitinib could have been
missed.

CONCLUSION

In conclusion, baricitinib is efficacious in the
treatment of RA in a real-world setting. Dis-
continuation rates of baricitinib were lower
than those in bDMARDs and similar between
patients on baricitinib monotherapy and in
combination with csDMARDs. Persistence rates
for baricitinib were higher compared to
bDMARDs. Real-world observations of AEs/SAEs
were consistent with RCT findings.
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