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ABSTRACT

Introduction: Baricitinib, a JAK1/JAK2 inhi-
bitor, is approved for treatment of moderate-to-
severe rheumatoid arthritis (RA) in China. This
single-arm, prospective, multi-center, post-
marketing safety study (PMSS) evaluated the

safety and effectiveness of baricitinib in Chinese
patients.
Methods: This study included adult patients
with moderate-to-severe active RA who received
baricitinib over periods of approximately 12
and 24 weeks. The primary endpoint was safety,
defined as week 12 adverse event (AE)/serious
AE incidence. Secondary endpoints were week
24 safety and effectiveness (disease activity
score with 28 joints/C-reactive protein [DAS28-
CRP] and simplified/Clinical Disease Activity
Index [SDAI/CDAI]).
Results: Safety analyses included 667 patients
(female, 82.3%; mean age, 53.3 years; mean RA
duration, 86.9 months); 106/667 (15.9%) were
65–74 years old and 19/667 (2.8%) were

Initial results from this study were published in abstract
form at the European Alliance of Associations for
Rheumatology (EULAR) annual congress, 2023.
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C 75 years old; 87.0% received baricitinib 2 mg
QD. Total exposure was 262.1 patient-years
(PY). At week 12, AEs had occurred in 214
(32.1%; exposure-adjusted incidence rate
[EAIR], 172.5 per 100 PY) patients (serious AEs:
22 [3.3%; EAIR, 15.0]). At week 24, AEs had
occurred in 250 (37.5%; EAIR, 125.9) patients
(serious AEs: 28 [4.2%; EAIR, 10.9]). Two
patients (0.3%) died (of pneumonia and
unknown cause); EAIR for death, 0.77. Serious
infection occurred in 1.2% of patients (EAIR,
3.1). Hepatotoxicity occurred in 3.4% of
patients (EAIR, 9.0). No patients met potential
Hy’s law laboratory criteria (alanine/aspartate
aminotransferases C 3 9 upper limit of normal
(ULN) and total bilirubin C 2 9 ULN). Malig-
nancy occurred in one patient. No patients
experienced venous thromboembolism (VTE) or
major adverse cardiovascular events (MACE). At
week 24, 52.4%, 27.5%, and 27.6% of patients
achieved remission per DAS28-CRP, SDAI, and
CDAI, respectively.
Conclusions: This PMSS investigated the safety
and effectiveness of baricitinib in clinical practice
in China. No VTE/MACE or new safety signals
were reported and there was promising effective-
ness, supporting the use of baricitinib in Chinese
patients with moderate-to-severe active RA.
Trial Registration: EU PAS Register:
EUPAS34213.

Keywords: Pharmacovigilance; Effectiveness;
Rheumatoid arthritis (RA); Baricitinib; Janus
kinase (JAK) inhibitor

Key Summary Points

Why carry out this study?

Targeted inhibitors of Janus kinase (JAK)
proteins are recommended for treatment
of rheumatoid arthritis (RA) that does not
adequately respond to other standard
therapy; however, a potentially increased
risk of certain adverse events with these
therapies has been observed.

This post-marketing safety study aimed to
evaluate the safety and effectiveness of the
JAK inhibitor baricitinib in Chinese
patients with RA.

What was learned from this study?

For Chinese patients who received
baricitinib for moderate-to-severe RA as
part of routine clinical practice, treatment
was generally well tolerated with no new
safety signals observed.

These findings support the use of
baricitinib treatment for Chinese patients
with moderate-to-severe active RA.

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic autoim-
mune disease characterized by progressive joint
damage and considerable morbidity, pain, and
reduced health-related quality of life. World-
wide, the prevalence of RA was reported to be
0.46% between 1980 and 2019 [1], and in China
was 0.42% in 2013 [2, 3].

Typical treatment for RA involves disease-
modifying anti-rheumatic drugs (DMARDs),
most commonly the conventional synthetic
DMARD (csDMARD), methotrexate. Therapeu-
tic advances have led to the development of
increasingly targeted treatments, for example,
antibody-based biologic DMARDs (bDMARDs)
and targeted synthetic DMARDs (tsDMARDs).

Orally available tsDMARDs that inhibit Janus
kinase (JAK) proteins have shown promise. For
example, baricitinib (JAK1/2), tofacitinib (JAK1/
3), and upadacitinib (JAK1) [4] have demon-
strated efficacy in RA treatment [5, 6]. In line
with the American College of Rheumatology
(ACR), European Alliance of Associations for
Rheumatology (EULAR), and Asia-Pacific League
of Associations for Rheumatology (APLAR)
guidelines [7–9], current (2018) Chinese treat-
ment guidelines for patients with moderate-to-
severe RA recommend the addition of
tsDMARDs or bDMARDs to csDMARD therapy ifJ. Yu � J. Xu � Y. Zhang � H. Zhu

Eli Lilly and Company, Shanghai, China
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the treatment target cannot be reached with
csDMARDs alone [2]. However, an increased risk
of certain adverse events (AEs), including seri-
ous infections, major adverse cardiovascular
events (MACE), and malignancy, was observed
following treatment with the JAK inhibitor
tofacitinib compared with TNF inhibitors in a
large randomized safety trial [10–13]. This led to
revisions of boxed warnings on US FDA labels of
JAK inhibitors and updated EULAR guidelines
now recommend that JAK inhibition may be
considered, but pertinent risk factors must also
be taken into account [8].

While data establishing the safety profile and
RA-associated effectiveness of baricitinib in
clinical trials globally and in predominantly
Chinese populations have been previously
reported [5, 14–18], real-world data, including
patients who may have been excluded from
clinical trial populations, are important to fully
characterize the safety and effectiveness of
baricitinib. These data are important in Chinese
patients following the 2019 approval of barici-
tinib in China and as required by the Chinese
National Medical Products Administration
(NMPA) according to local regulations. Fur-
thermore, these data are particularly important
given the relatively low use of bDMARDs in
China, potentially due to their high cost
[19, 20].

In this post-marketing safety study (PMSS)
conducted from July 2020 to September 2022,
we aimed to evaluate the real-world safety and
effectiveness of the JAK inhibitor baricitinib for
the treatment of Chinese patients with moder-
ate-to-severe active RA.

METHODS

Study Design

This was a prospective, observational, multi-
center PMSS of baricitinib for the treatment of
adult (C 18 years old) Chinese patients with
moderate-to-severe active RA. All patients
received baricitinib as part of routine care;
patients who were enrolled in another clinical
study or who had contraindications to barici-
tinib were excluded.

The primary endpoint was safety, as mea-
sured by the incidence of AEs/serious AEs at
12 weeks. Safety, effectiveness, and patient-re-
ported outcomes (PROs) of duration of morning
joint stiffness (MJS) and pain visual analog scale
(VAS) at week 24 were secondary endpoints; a
full list of endpoints is provided in the Supple-
mentary Material.

Data were collected at baseline (before first
dose) after which patients had two or three
subsequent post-baseline visits over the course
of approximately 24 weeks of observation.
Safety follow-up to monitor for AEs was con-
ducted until 30 days after treatment discontin-
uation or commencement of a new RA
medication, whichever occurred first.

The PMSS was conducted in compliance with
applicable laws in China and in accordance
with the Chinese Guidelines for Good Clinical
Practice and the principles outlined in the
Declaration of Helsinki. The study received IRB
and ethics approval at each site (Supplementary
Material); the central ethics board was the Pek-
ing Union Medical College Hospital Ethics
Committee (approval number HS-2327). All
participants provided written, informed con-
sent prior to participation.

Assessments

Safety
Safety was analyzed in the Safety Analysis Set
(SAS), which comprised all patients who
received C 1 dose of baricitinib.

AEs were classified using preferred terms
(PTs) from the Medical Dictionary for Regula-
tory Activities (MedDRA) v25.1; severity was
graded as mild, moderate, or severe according to
the investigator. Serious AEs were defined as per
the International Conference on Harmonisa-
tion and detailed in the Supplementary Mate-
rial: they were any AE that resulted in death;
initial or prolonged inpatient hospitalization; a
life-threatening experience (that is, immediate
risk of dying); persistent or significant disabil-
ity/incapacity; congenital anomaly/birth defect;
or may jeopardize the patient or require inter-
vention. AEs of special interest (AESIs) were
serious infections, hepatotoxicity, and venous
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thromboembolism (VTE), which included deep-
vein thrombosis (DVT) and pulmonary embo-
lism (PE). Serious infections were defined as
serious AEs in the Medical Dictionary for Reg-
ulatory Activities (MedDRA) System Organ Class
(SOC) of infections and infestations. Hepato-
toxicity and VTE data were collected as recorded
by the investigators in electronic case report
forms (eCRF). MACE included myocardial
infarction, cardiovascular death, and stroke. AE
relationship to treatment was determined by
the practicing investigator.

Laboratory tests (lab samples were collected
in an observational capacity only) were con-
tinually collected during the whole study period
and included routine blood tests, blood bio-
chemistry, coagulation tests, routine urine tests,
and serological tests. Definitions of grades/cat-
egories used for laboratory tests are provided in
the Supplementary Material.

Effectiveness
Effectiveness was analyzed in the Effectiveness
Analysis Set (EAS), which comprised all patients
in the SAS who had a baseline and C 1 post-
baseline effectiveness observation and who had
received baricitinib for C 10 weeks.

Disease activity was measured using the
Disease Activity Score in 28 Joints based on
C-reactive protein (DAS28-CRP), the Simple
Disease Activity Index (SDAI), and the Clinical
Disease Activity Index (CDAI), each giving
composite scores as previously described
[21, 22]. Categories of remission and low,
moderate, and high disease activity were
defined based on thresholds for each scale as
detailed in the Supplementary Material.

Patient-reported mean duration of MJS and
pain VAS were assessed at weeks 12 and 24, as
collected in electronic diaries.

Statistical Analysis and Sample Size
Calculations

The Chinese Registry of rhEumatoiD arthrITis
(CREDIT) was used to collect data [23].

The sample size was calculated based on the
incidence of serious infection (1.4%) observed
in a previous clinical trial (Lilly, data on file).

With an assumed incidence of 1.4%, a sample
size of 530 patients was estimated to provide
adequate precision (95% confidence intervals
[CIs] of 0.4–2.4%). Therefore, the final sample
was considered to require at least 600 patients,
with 667 calculated to be required if assuming a
safety follow-up drop-out rate of 10%.

All statistical analyses were exploratory,
based on the observational nature of the study,
and were conducted using SAS v9.4. There was
no imputation for missing data, unless specified
otherwise.

Exposure-adjusted incidence rates (EAIRs)
were calculated as the number of patients with
events divided by overall baricitinib exposure
time subjects to events, expressed per 100
patient-years (PY). Patient exposure was cen-
sored at the time of the first AE, i.e., (the start
date of first AE or the date of cut off (for those
without AE) for each patient - the first dose
date for each patient ? 1)/365.25. 95% CIs for
EAIRs were calculated based on a Poisson dis-
tribution. Further statistical details can be
found in the Supplementary Material.

RESULTS

Patient Disposition and Baseline
Characteristics

In total, 699 patients were screened; 667
received baricitinib and were included in the
SAS and of those, 514 were included in the EAS
(Fig. 1). Overall, 197 patients (29.5%) withdrew
from the study, most commonly due to the
patient’s decision (15.1%) or loss to follow-up
(7.0%).

At baseline, patients in the SAS had a mean
(SD) age of 53.3 (12.5) years (15.9% were 65–-
74 years old; 2.8% C 75 years old), 82.3% were
female, the mean (SD) body mass index (BMI)
was 22.3 (3.4) kg/m2, 12.3% were current or
former smokers, and 25.2% had prior/con-
comitant cardiovascular disease (Table 1). All
667 patients had definite RA per ACR/EULAR
2010 criteria, with a mean (SD) diagnosis score
of 8.3 (1.5), and a mean duration of RA of 7.2
(8.3) years. Prior RA therapies had been received
by 72.0% of patients and included csDMARDs

1612 Rheumatol Ther (2023) 10:1609–1622



(70.2%), bDMARDs (4.3%), and the tsDMARD
tofacitinib (5.2%). Concomitant therapies
included csDMARDs (86.8%; most commonly
methotrexate [54.3%], leflunomide [35.5%],
hydroxychloroquine [24.9%]) and systemic
corticosteroids (39.4%).

Safety

The median overall duration of baricitinib
exposure was 167 days, the total baricitinib
exposure was 262.1 PY. Overall, 580 patients
(87.0%) received baricitinib at 2 mg once daily
(QD), 53 (7.9%) received baricitinib at 4 mg QD,
and 34 (5.1%) received a mixed dosage of 2 and
4 mg QD.

At week 12,214 patients (32.1%) experienced
an AE (EAIR, 172.5 per 100 PY). Twenty-two
patients (3.3%) experienced a serious AE (EAIR,
15.0 per 100 PY). At week 24, in total, 250
patients (37.5%) experienced an AE; the EAIR
for AEs was 125.9 per 100 PY (Table 2). Twenty-
eight patients (4.2%) experienced a serious AE;
the EAIR for serious AEs was 10.9 per 100 PY.
Two patients (0.3%) died; both had multiple
concomitant diseases and received the 2-mg
dose. One 73-year-old patient (receiving multi-
ple concomitant medications) died of treat-
ment-related pneumonia and a 69-year-old
patient died 11 days after their last dose of

baricitinib with unknown cause of death, not
considered related to baricitinib. The EAIR for
death was 0.77 per 100 PY. Twenty-four patients
(3.6%) discontinued treatment due to AEs; the
EAIR for AEs leading to discontinuation was 9.2
per 100 PY. Treatment-related AEs were repor-
ted in 18.0% of patients, with an EAIR of 50.7
per 100 PY.

EAIRs for AEs, serious AEs, and AESIs did not
increase with prolonged exposure from 12 to
24 weeks (Table 2). The three most common AEs
by PT at 24 weeks were ‘hepatic function
abnormal’ (3.3%), upper respiratory tract infec-
tion (2.7%), and ‘platelet count increased’
(2.4%; Supplementary Material Table S1). Seri-
ous AEs that had occurred in C 2 patients at
24 weeks were pneumonia (four patients; 0.6%),
rheumatoid arthritis (three patients; 0.4%), and
arthralgia (two patients; 0.3%; Supplementary
Material Table S2).

Serious infections were reported in eight
patients (1.2%), most commonly pneumonia
(four patients; 0.6%); all were considered related
to treatment. Hepatotoxicity was reported in 23
patients (3.4%), most commonly ‘hepatic
function abnormal’ (17 patients; 2.5%). Eigh-
teen patients (2.7%) experienced treatment-re-
lated hepatotoxicity and one patient
experienced a serious AE of hepatotoxicity. No
patients had concurrent alanine/aspartate
aminotransferase (ALT/AST) C 3 9 ULN and
serum total bilirubin C 2 9 ULN. No AEs of VTE
or MACE (myocardial infarction, cardiovascular
death, and stroke) were reported. At 24 weeks,
herpes zoster infection was reported in seven
patients (1.0%); pulmonary tuberculosis in one
patient (0.1%); and new primary malignancy
(thyroid cancer considered unrelated to treat-
ment) in one patient (0.1%).

Clinically meaningful, treatment-emergent
changes in hematological parameters were
uncommon (Table 3). No patients experienced
changes from baseline that were grade \3 to
C 3 in white blood cell count, hemoglobin, or
platelets. Change from baseline in neutrophil
count was from grade \3 to C 3 in 2/503
patients (0.4%) and in lymphocytes, 3/503
patients (0.6%). Thrombocytosis (platelets
increase to [ 600 9 109/L) was observed in
2/506 patients (0.4%).

Fig. 1 Patient disposition. AE adverse event, EAS effec-
tiveness analysis set, SAS Safety Analysis Set
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Table 1 Baseline characteristics in the SAS and EAS

Characteristic SAS
(n = 667)

EAS
(n = 514)

Mean age, years (SD) 53.3 (12.5) 52.9 (12.6)

Age group, years

18–34 61 (9.1) 49 (9.5)

35–44 92 (13.8) 73 (14.2)

45–64 389 (58.3) 300 (58.4)

65–74 106 (15.9) 78 (15.2)

C 75 19 (2.8) 14 (2.7)

Female 549 (82.3) 428 (83.3)

Mean BMI, kg/m2 (SD) 22.3 (3.4) 22.3 (3.3)

Smoking history

Never 585 (87.7) 455 (88.5)

Current/former 82 (12.3) 59 (11.5)

Definite RA per ACR/EULAR

2010

667

(100.0)

514

(100.0)

Mean (SD) ACR/EULAR

2010 score

8.3 (1.5) 8.4 (1.5)

Prior DMARDs

csDMARD 468 (70.2) 365 (71.0)

bDMARD 29 (4.3) 25 (4.9)

tsDMARD 35 (5.2) 24 (4.7)

Duration of RA

Mean (SD), years 7.2 (8.3) 7.3 (8.4)

B 1 year 144 (21.6) 113 (22.0)

[ 1 to B 3 years 140 (21.0) 103 (20.0)

[ 3 to B 10 years 203 (30.4) 159 (30.9)

[ 10 years 180 (27.0) 139 (27.0)

Prespecified prior or

concomitant diseasea,b
290 (43.5) 218 (42.4)

Cardiovascular disease 168 (25.2) 122 (23.7)

VTE 4 (0.6) 4 (0.8)

Concomitant diabetes

mellitusb
41 (6.1) 28 (5.4)

Concomitant RA therapiesc 579 (86.8) 457 (88.9)

Table 1 continued

Characteristic SAS
(n = 667)

EAS
(n = 514)

csDMARD 579 (86.8) 457 (88.9)

Methotrexate 362 (54.3) 292 (56.8)

Leflunomide 237 (35.5) 182 (35.4)

Hydroxychloroquine 166 (24.9) 131 (25.5)

Other 127 (19.0) 85 (18.6)

bDMARD 6 (0.9)d 2 (0.4)

Systemic corticosteroids 263 (39.4) 196 (38.1)

DAS28-CRP 647 (97.0) 502 (97.7)

Mean (SD) 4.6 (1.9) 4.7 (1.8)

SDAI 647 (97.0) 502 (97.7)

Mean (SD) 30.8 (18.4) 31.5 (18.4)

CDAI 659 (98.8) 508 (98.8)

Mean (SD) 28.7 (17.1) 29.2 (17.3)

Data are n (%) unless stated otherwise
ACR American College of Rheumatology, bDMARD
biologic DMARD, BMI body mass index, CDAI Clinical
Disease Activity Index, CRP C-reactive protein,
csDMARD conventional synthetic DMARD, DAS28 dis-
ease activity score 28, DMARD disease-modifying anti-
rheumatic drug, EAS effectiveness analysis set, EULAR
European League Against Rheumatism, IQR interquartile
range, RA rheumatoid arthritis, SAS Safety Analysis Set,
SD standard deviation, SDAI simple disease activity index,
tsDMARD targeted synthetic DMARD
aPrespecified diseases were cardiovascular disease, hepatic
impairment, fracture, recent/active infection, malignancy,
allergy, VTE, and renal impairment
bConcomitant diseases were those that ended on or after
the first dose or were ongoing
cConcomitant therapies were defined as those that ended
on or after the first dose of baricitinib, or those that were
ongoing and started no later than the last dose of
baricitinib
dDurations of concomitant treatment ranged from 2 to
13 days
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Changes in treatment-emergent blood
chemistry parameters are summarized in
Table 4. ALT levels increased from \ 3 9 to
C 3 9 ULN in 6/488 patients (1.2%), and from
\5 9 to C 5 9 ULN in 1/488 patients (0.2%).
AST levels increased from\ 3 9 to C 3 9 ULN
in 4/462 patients (0.9%). Alkaline phosphatase
(ALP) increased from\1.5 9 to C 1.5 9 ULN in
4/313 patients (1.3%). No patients had clini-
cally meaningful increases in total bilirubin

(\2 9 to C 2 9 ULN), creatinine (grade\3
to C 3), or creatine kinase (grade\ 3 to C 3).

Effectiveness

At 24 weeks, the proportion of patients who
achieved remission per DAS28-CRP, SDAI, and
CDAI was 52.4, 27.5, and 27.6%, respectively
(Fig. 2). The least squares (LS) mean change

Table 2 Safety summary among patients who received baricitinib (SAS; n = 667)

12 weeks 24 weeks

n (%) EAIRd (95% CI) per 100 PY n (%) EAIRd (95% CI) per 100 PY

AEs 214 (32.1) 172.5 (150.2–197.3) 250 (37.5) 125.9 (110.8–142.5)

Related to treatmenta 95 (14.2) 67.9 (54.9–83.0) 120 (18.0) 50.7 (42.0–60.6)

Leading to death NA NA 2 (0.3) 0.77 (0.1–2.8)

Leading to discontinuation 20 (3.0) 13.5 (8.2–20.9) 24 (3.6) 9.2 (5.9–13.7)

Serious AEs 22 (3.3) 15.0 (9.4–22.7) 28 (4.2) 10.9 (7.3–15.8)

Related to treatmenta 8 (1.2) 5.4 (2.3–10.6) 10 (1.5) 3.8 (1.8–7.1)

AESI

Serious infection 6 (0.9) 4.0 (1.5–8.8) 8 (1.2) 3.1 (1.3–6.1)

Hepatotoxicity 16 (2.4) 10.9 (6.2–17.7) 23 (3.4) 9.0 (5.7–13.4)

VTE 0 0.0 (NA–2.5) 0 0.0 (NA–1.4)

Other selected AEs

Herpes zoster 3 (0.4) NA 7 (1.1) NA

Pulmonary tuberculosisb 1 (0.1) NA 1 (0.1) NA

Malignancyc 1 (0.1) NA 1 (0.1) NA

MACE 0 NA 0 NA

Serious infections were serious AEs within the ‘infections and infestations’ SOC; hepatotoxicity and VTE determination
was based on investigator eCRF reporting. MACE included myocardial infarction, cardiovascular death, and stroke
AE adverse event, AESI AE of special interest, CI confidence interval, EAIR exposure-adjusted incidence rate, eCRF
electronic case report form, MACE major adverse cardiovascular event, NA not available, PY patient-years of exposure, SOC
System Organ Class, VTE venous thromboembolism
aAs assessed by the investigator
bOne patient experienced pulmonary tuberculosis with mild severity
cOne patient (with history of thyroid nodules) experienced thyroid cancer
dEAIR of AE/SAE over a certain period = number of patients with at least one AE/SAE over a certain period 7 overall
exposure time of AEs/SAEs over a certain period (years) 9 100, results rounded to maximum 2 decimal places. Patient
exposure was censored at the event, i.e. (the start date of the first AE or the date of cut off (for those without AE) for each
patient - the first dose date for each patient ? 1)/365.25
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from baseline to week 24 (95% CI) in DAS28-
CRP, SDAI, and CDAI was - 1.9 (- 2.1 to
- 1.8), - 19.3 (- 20.5 to - 18.1), and - 17.7
(- 18.9 to - 16.6), respectively (Supplementary
Material Table S3).

At 24 weeks, patient-reported mean duration
of MJS and pain VAS scores decreased from
baseline, with mean (SD) changes from baseline
of - 28.3 (47.0) and - 3.0 (2.5), respectively
(Supplementary Material Table S4).

DISCUSSION

In this real-world, observational study of baric-
itinib for Chinese patients with moderate-to-
severe active RA, the safety profile was generally
consistent with previous reports from clinical
trials [17, 24, 25] and no new safety signals were
observed. Baricitinib treatment demonstrated
effectiveness in the treatment of Chinese
patients with RA, with notable proportions of
patients able to achieve remission per DAS28-
CRP, SDAI, and CDAI scales.

Notably, use of prior bDMARDs was lower in
our study (4.9%) than in the Japanese PMSS
(71%) [26], reflecting the difference in bDMARD
access and approvals between China and global
populations [19]. Indeed, the majority of
patients in our study (87.0%) received the 2-mg
dose of baricitinib, and not the 4-mg dose used
in previous clinical trials of baricitinib and the
Japanese PMSS [25, 26]. As this PMSS was con-
ducted from 2020 onwards, prescribing physi-
cians followed Chinese recommendations for
dosage at the time, which required patients to
initiate baricitinib at 2 mg QD as the only
approved dosage. However, the study protocol
was amended in March 2021 to reflect the

Table 3 Changes from baseline in hematological param-
eters (SAS; n = 667)

Post-baseline increasea in
hematological parameter

Any
increase

CTCAE Grade
increase to ‡ 3

Hemoglobin (n = 505) 51

(10.1)

0

Leukocytes (n = 506) 26 (5.1) 0

Neutrophils (n = 503) 34 (6.8) 2 (0.4)

Lymphocytes (n = 503) 70

(13.9)

3 (0.6)

Platelets (n = 506) 6 (1.2) 0

Thrombocytosis (n = 506)b 2 (0.4) –

Data are presented as n (%); denominators for percentages
are given in each row
CTCAE Common Terminology Criteria for Adverse
Events, SAS Safety Analysis Set
aCTCAE grade/category increase from baseline to mini-
mum post-baseline value
bDefined as an increase from B 600 9 109 to
[ 600 9 109/l

Table 4 Changes from baseline in blood chemistry
parameters (SAS; n = 667)

Post-baseline
increasea in
laboratory
parameter

Any
increase

CTCAE Grade
increase to ‡ 3 or
multiple of ULNb

ALT (n = 488) 40 (8.2) 6 (1.2)

AST (n = 462) 50

(10.8)

4 (0.9)

ALP (n = 313) 16 (5.1) 4 (1.3)

Total bilirubin

(n = 435)

23 (5.3) 0

CPK (n = 40) 4 (10.0) 0

Creatinine (n = 408) 17 (4.2) 0

Data are presented as n (%); denominators for percentages
are given in each row
ALT alanine aminotransferase, ALP alkaline phosphatase,
AST aspartate aminotransferase, CPK creatine phosphok-
inase, CTCAE Common Terminology Criteria for
Adverse Events, SAS Safety Analysis Set, ULN upper limit
of normal
aCTCAE grade/category increase from baseline to maxi-
mum post-baseline value
bPredefined increases in ALT or AST were a change from
\ 3 9 to C 3 9 ULN; predefined increase in ALP was
defined as a change from \ 1.5 9 to C 1.5 9 ULN;
predefined increase in total bilirubin was defined as a
change from\ 2 9 to C 2 9 ULN. CPK and creatinine
were graded using CTCAE
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additional approval of the 4-mg dose in China,
which is indicated for patients with an inade-
quate response to the 2-mg dose for at least
3 months or to TNF inhibitors.

With appropriate caution for cross-trial
comparisons, baseline characteristics were gen-
erally comparable between our study and pre-
vious clinical trials or post-marketing studies
[17, 24–26]. The mean age in our study was
53.2 years, slightly older than the 48.0 years
reported in Chinese patients in RA-BALANCE
[24], but younger than the 64 years reported in a
24-week Japanese baricitinib PMSS for RA [26].
The mean BMI was 22.3 kg/m2 in our study
similar to the Japanese PMSS, but lower than
that of patients enrolled in clinical trials (mean
BMI 27.7 kg/m2) [27]. Finally, in our study,
baseline DAS28-CRP, SDAI, and CDAI remission
rates were 12.7, 4.8, and 4.7%, respectively,
similar to the Japanese PMSS, which reported
baseline remission rates of 12.6, 3.1, and 2.9%
for each scale, respectively [26].

In our study, AEs were reported in 37.5% of
patients at 24 weeks (EAIR [95% CI], 125.9

[110.8–142.5] per 100 PY), which is higher than
in the Japanese PMSS (26.9%; incidence rate
[IR], 99.7 [95.1–104.2] per 100 PY) [26]; how-
ever, the incidence of AEs did not increase from
12 to 24 weeks (EAIR [95% CI], 172.5
[150.2–197.3] per 100 PY). Serious AE inci-
dences were similar to those reported in the
24-week Japanese PMSS [26].

Two patients died in this study; both had
multiple concomitant diseases and received the
2-mg dose of baricitinib. One 73-year-old
patient died of treatment-related pneumonia
(receiving multiple concomitant medications,
including the immunomodulatory leflunomide,
methotrexate, and Tripterygium wilfordii) and
one 69-year-old patient died of an unknown
cause, not considered related to treatment. The
EAIR for death in this study of 0.77 (95% CI,
0.1–2.8) per 100 PY was similar to global data:
0.0 [95% CI, not available–1.9] and 0.6 [95% CI,
0.1–1.8] per 100 PY in the 2- and 4-mg dose
groups to week 24, respectively [25], and the
incidence rate of 0.56 (95% CI, 0.45–0.70) per
100 PY in a long-term extension study [17]. The

Fig. 2 DAS28-CRP, SDAI, and CDAI measures of
effectiveness at 24 weeks (EAS). Patients with unknown
effectiveness scores were not included; the denominator for
each percentage is indicated at the top of the bars.

Percentages may not sum to 100% due to rounding. CDAI
Clinical Disease Activity Index, DAS28-CRP disease
activity score 28-C-reactive protein, EAS effectiveness
analysis set, SDAI simple disease activity index
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EAIR for death in this study is also comparable
to the Japanese PMSS (0.85 [0.46–1.24] per 100
PY) [26].

In our study, a total of eight patients (1.2%)
had serious infections, which was similar to the
proportion reported for Chinese patients in the
RA-BALANCE study (0.9%) and in the Japanese
PMSS (1.9%) [24, 26]. The EAIR for serious
infections in our study was similar to the inci-
dence rate reported in both the 2-mg and 4-mg
cohorts in the 3-year integrated analysis of
clinical trials to week 24 [25].

The incidence of hepatotoxicity was slightly
higher in this study than the EAIR reported in
the Japanese 24-week PMSS (7.15 per 100 PY)
[26] and the EAIR for abnormal hepatic func-
tion (6.5 per 100 PY) in a Japanese integrated
analysis of nine clinical trials of baricitinib in
RA with a median of 1.6 years on treatment
[28]. However, the incidences of ALT and AST
changes in our study were comparable to pre-
vious reports [26, 28] and no patients met lab-
oratory criteria for Hy’s law [29], suggesting that
hepatocellular injury was unlikely to occur with
baricitinib treatment.

In the phase 3b/4 ORAL Surveillance study,
which included patients with RA who were
C 50 years old with at least one additional car-
diovascular risk factor, increased risks of MACE,
malignancy, and serious infections were
observed in patients who received tofacitinib
compared with TNF inhibitors after a median
follow-up of 4.0 years [10, 11]. In an observa-
tional study using propensity-matched data
from multiple databases in the US, Europe, and
Japan, there was a statistically significant
increase in the incidence of VTE with baricitinib
compared with TNF inhibition, but not with
MACE or serious infection [30]. However, no
VTE or MACE occurred among patients who
received baricitinib in the two Japanese data-
bases, though these patients were relatively few
in number (n = 384) [30]. In the Japanese
baricitinib PMSS, the IR of malignancy (includ-
ing lymphoma) was 0.91 per 100 PY, IR of
MACE was 0.38 per 100 PY, and IR of VTE was
0.38 per 100 PY [26]. These were generally
similar to the IRs in the global integrated safety
analysis:, IR, 0.9 per 100 PY, IR, 0.5 per 100 PY,
and IR, 0.5 per 100 PY for malignancy, MACE,

and deep vein thrombosis events of special
interest, respectively, in all patients who
received baricitinib [17]. In a Korean real-world
study, JAK inhibition did not increase the risk of
MACE or cancer compared with TNF inhibition
in patients with RA [31]. In our study, no MACE
or VTE were observed and malignancy (deemed
unrelated to baricitinib by the investigator) was
observed in one patient. However, the exposure
(24-week observation period) and the sample
size of our study limits the ability to observe AEs
with a long latency time. In addition, it should
be noted that patients in our study had a rela-
tively low mean baseline BMI of 22.3 kg/m2, as
well as low proportions of patients who had
ever smoked (12.3%), which may have been
protective against MACE and VTE events.
Together, there were differences in those previ-
ous studies, it is crucial to assess the long-term
safety profile of baricitinib, and further studies
are required.

Changes from baseline in hematological or
other laboratory parameters were observed in
our study; however, clinically meaningful
events (grade C 3 change) were uncommon,
consistent with a pooled analysis of eight clin-
ical trials of baricitinib in which hematological
changes were evaluated for up to 128 weeks
[32]. In that pooled analysis, grade C 3 neu-
trophil count decreases were seen in \1% of
patients who received baricitinib [32]; grade C 3
decreased lymphocyte count was seen in 1.3%
with baricitinib 2 mg and 0.8% with baricitinib
4 mg [32]; and drug discontinuation due to
hematological abnormalities occurred in a low
proportion (\1%) of patients [32]. This is con-
sistent with our study, wherein no discontinu-
ations due to hematological abnormalities
occurred.

While our study was designed to assess the
real-world safety of baricitinib, it is notable that
52.4% of patients achieved DAS28-CRP remis-
sion at 24 weeks. This proportion is comparable
to the Japanese PMSS (61.3%) [26], which is
higher than in clinical trials [16, 18]. In our
study, the LS mean change from baseline to
week 24 for DAS28-CRP, SDAI, and CDAI was
- 1.9, - 19.3, and - 17.7, respectively. In the
Spanish ORBIT-RA real-world study of patients
with refractory RA, the mean (SD) change from

1618 Rheumatol Ther (2023) 10:1609–1622



baseline in SDAI and CDAI at 6 months was
- 13.4 (11.6) and - 13.0 (11.4), respectively
[33]. However, caution is warranted when
interpreting any comparisons due to differences
in patient populations and methodological dif-
ferences between the studies. For example,
patients in our study who received baricitinib
for \10 weeks were excluded from the effec-
tiveness analysis, while patients in clinical trials
who received rescue therapy or discontinued
were defined as non-responders [13, 16].

In our study, there was some discrepancy
between the DAS28-CRP and SDAI/CDAI mea-
sures of effectiveness. This may be expected, as
previous studies, including an observational
study using the Chinese CREDIT database with
30,501 patients, have found that that the pro-
portion of discordance was lowest between
SDAI and CDAI (8.7%) and highest between
DAS28-CRP and CDAI (32.8%) [34]. This sug-
gests that despite high correlation between
indices, they are not interchangeable [34].
Clinical trials have also found differences: in the
RA-BEAM trial at week 24, 34% of patients who
received baricitinib achieved DAS28-CRP
remission, compared with 16% by SDAI/CDAI
[5].

Patients reported reductions from baseline in
both mean scores of duration of MJS and pain
VAS in our study. While this observational
study was not designed for statistical compar-
ison of PROs, these results are in line with those
reported in analyses of clinical trials wherein
statistically significant improvements in PROs
with baricitinib treatment were reported com-
pared with placebo [5, 18, 35].

Limitations of this study include its single-
arm, observational design, precluding robust
conclusions regarding the safety or effectiveness
of baricitinib treatment for RA in Chinese
patients. Additionally, the 24-week maximum
observation period limits safety conclusions
drawn from these data for patients who receive
baricitinib for longer than 24 weeks. However,
EAIRs for AEs, treatment-related AEs, serious
AEs, AEs leading to discontinuation, and AESIs
did not increase from 12 to 24 weeks of obser-
vation, suggesting that a longer duration of
baricitinib treatment does not lead to an
increased risk of AEs. Taken together with

previous studies of baricitinib treatment
[5, 14–18], including long-term safety data, the
results of this study do not suggest an increased
risk of AEs with 24 weeks of baricitinib treat-
ment. In our study, the majority of patients
(86.8%) received concomitant csDMARDs. This
is in line with the approval of baricitinib in
China, where the approval of baricitinib is in
combination with csDMARDs. However, due to
the observational nature of this study which
was designed to provide real-world data on
safety and effectiveness of baricitinib, data
regarding baricitinib monotherapy or other
concomitant treatment patterns are not
available.

CONCLUSIONS

In this real-world, observational study of baric-
itinib treatment in Chinese patients with mod-
erate-to-severe active RA, baricitinib was
generally well tolerated and the safety profile
was consistent with previous reports, with no
new safety signals. Baricitinib demonstrated
promising effectiveness, with over half of
evaluable patients achieving DAS28-CRP remis-
sion at 24 weeks. These encouraging safety and
effectiveness data support the use of baricitinib
for Chinese patients with RA.
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