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Comparative effectiveness of JAK inhibitors and biologic disease-
modifying antirheumatic drugs in patients with rheumatoid arthritis

Quasi-experimental, multi-center, prospective, non-randomized study
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Background/Aims: We aimed to compare the effectiveness and safety of Janus kinase inhibitors (JAKi) vs. biologic dis-
ease-modifying antirheumatic drugs (0DMARD) in Korean patients with rheumatoid arthritis (RA) who had an inadequate
response to conventional synthetic DMARDs.

Methods: A quasi-experimental, multi-center, prospective, non-randomized study was conducted to compare response
rates between JAKi and bDMARDs in patients with RA naive to targeted therapy. An interim analysis was performed to esti-
mate the proportion of patients achieving low disease activity (LDA) based on disease activity score (DAS)-28- erythroid sed-
imentation rate (ESR) (DAS28-ESR) at 24 weeks after treatment initiation and to evaluate the development of adverse events
(AEs).

Results: Among 506 patients enrolled from 17 institutions between April 2020 and August 2022, 346 (196 JAKi group and
150 bDMARD group) were included in the analysis. After 24 weeks of treatment, 49.0% of JAKi users and 48.7% of bD-
MARD users achieved LDA (p = 0.954). DAS28-ESR remission rates were also comparable between JAKi and bDMARD users
(30.1% and 31.3%, respectively; p = 0.806). The frequency of AEs reported in the JAKi group was numerically higher than
that in the bDMARDs group, but the frequencies of serious and severe AEs were comparable between the groups.
Conclusions: Our interim findings reveal JAKi have comparable effectiveness and safety to bDMARDs at 24 weeks after
treatment initiation.

Keywords: Janus kinase inhibitor; Tumor necrosis factor inhibitors; Comparative effectiveness research; Safety; Rheumatoid

arthritis

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, inflammatory auto-
immune disease that primarily affects the joints [1]. Recent
improvements in the understanding of RA pathogenesis
have led to the development of targeted disease-modifying
antirheumatic drugs (DMARDs) for modifying inflammato-
ry cells and cytokines [2]. These include biologic DMARDs
(bDMARDs), such as tumor necrosis factor inhibitors (TNFi),
non-TNF inhibitors (non-TNFi) including abatacept and to-
cilizumab; and targeted synthetic DMARDs (tsDMARDs),
including Janus kinase inhibitors (JAKi) [3]. With these var-
ious targeted DMARDs, treatment strategies suggest early
diagnosis and early initiation of effective therapy aimed at
remission or, at the least, low disease activity (LDA) [4].

The 2019 European Alliance of Associations for Rheuma-
tology (EULAR) recommendations and 2021 American Col-
lege of Rheumatology (ACR) guidelines for RA treatment
place JAKi at the same level as the bDMARDs, being used
for patients who experienced treatment failure with csD-
MARDs, and no preference is given to any of these agents
[4,5]. Previous clinical trials have shown that tofacitinib is
effective and generally well tolerated in the treatment of
active RA, both as monotherapy and in combination with
methotrexate (MTX) [6-8] or other csDMARDs [9]. Addition-
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ally, in patients naive to bDMARDs, tofacitinib combination
therapy with MTX has been shown to have similar efficacy
to adalimumab and MTX combination therapy [10,11].
There are many factors to consider when selecting drugs
in the real world, unlike in clinical trials wherein drug selec-
tion is randomized. These factors include patient character-
istics (demographic and clinical characteristics, for example),
as well as information about side effects, drug effectiveness,
and medication logistics (such as frequency and route of ad-
ministration) [12]. In terms of these aspects, compared with
bDMARD, JAKi have a different route of administration and
different supporting evidence regarding safety issues: bD-
MARD:s are injectable (subcutaneous or intravenous), while
JAKi is an oral medication, and there is more long-term in-
formation about the safety in bDMARDs. The latter consid-
eration is because JAKi has only been recently approved for
use. Furthermore, physician seemed to consider patients’
disease severity and comorbidities [13], as well as facility-re-
lated factors, such as the presence of space or assistants
to explain medications to patients. Furthermore, shared de-
cision-making (SDM) for the choice of treatment between
patients and their physicians has been emphasized. Given
the growing number of treatment options, recent guide-
lines have recommended the treat-to-target strategy and
SDM as the first principles for creating RA treatment plans
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[5]. Therefore, a comparative effectiveness study between
JAKi and bDMARDs-considering various factors for drug se-
lection in clinical practice—is needed.

This study aimed to evaluate the effectiveness and safety
of JAKi compared with bDMARDs in patients with RA in
real-world practice.

METHODS

Protocol of the full study

A quasi-experimental, multicenter, prospective, nonran-
domized study of RA patients initiated on targeted therapy
was conducted to compare the effectiveness and safety of
two treatments. RA patients who started JAKi or bDMARDs
were recruited by rheumatologists from 17 centers across
the Republic of Korea, including 15 tertiary academic hos-
pitals and 2 primary/secondary hospitals from April 2020
through August 2022. Disease activity is being assessed by
well-trained health professionals, and participants complet-
ed patient-reported outcomes (PROs) at weeks 0, 12, 24,
and 48 (Supplementary Fig. 1). All data are being entered
into web-based case report forms.

The primary endpoint is the proportion of patients achiev-
ing LDA based on disease activity score (DAS)-28—erythroid
sedimentation rate (ESR) (DAS28-ESR, <3.2) at 24 weeks
after treatment initiation. The secondary endpoints are the
proportion of patients achieving remission rate at 24 weeks,
as well as the LDA and remission rates at 48 weeks. Dis-
ease activity is also being assessed using the DAS28-C-reac-
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tive protein (DAS28-CRP), Simplified Disease Activity Index
(SDAI), Clinical Disease Activity Index (CDAI), and EULAR
response criteria. The EULAR response criteria classify indi-
vidual patients as nonresponders, moderate responders, or
good responders, depending on the extent of change and
the level of disease activity reached. Quality of life (QOL) and
disability are being assessed using the EuroQol-5 dimension
(EQ-5D) and Health Assessment Questionnaire-Disability In-
dex (HAQ-DI) tools, respectively. Global Health assessment
using Visual Analogue Scale (GH VAS) data are being col-
lected by patients and their physicians.

The safety assessment includes capturing data on the de-
velopment of adverse events (AEs) and abnormal laborato-
ry tests for 52 weeks after treatment initiation. Severe AEs
(SAEs) are also being identified. AE severity is being classi-
fied according to a five-grade scale (mild, moderate, severe,
life-threatening, or death) according to definitions from the
Common Terminology Criteria for Adverse Events. Serious
AEs are defined as grade-3 to grade-5 AEs.

To participate in the study, RA patients must have met
all of the following inclusion criteria: (1) > 19 years old; (2)
moderate to severe active RA with an inadequate response
or intolerance to MTX; (3) started on JAKi such as baricitinib,
tofacitinib, or upadacitinib; or bDMARDs, including TNFi
(etanercept, adalimumab, golimumab) or non-TNFi (abata-
cept, tocillizumab); (4) provided written informed consent to
participate. Patients who did not provide written informed
consent to participate were excluded.

The sample size was calculated for performing noninferi-
ority testing of JAKi vs. bDMARDs using the proportion of

346 RA patients who started biologic DMARDs or JAK
From Apr 2020 to Oct 2021

150 RA patients used biologic
DMARDs

o 2 Discontinuation for absence of efficacy
o 1 Discontinuation for adverse event
o 5 Discontinuation for other reasons

142 RA patients who completed
Follow-up at 12 weeks

e 9 Discontinuation for absence of efficacy
e 1 Discontinuation for adverse event
e 1 Lost to follow-up

131 RA patients who completed
Follow-up at 24 weeks

196 RA patients used JAK

}7

186 RA patients who completed
Follow-up at 12 weeks

}7

176 RA patients who completed
Follow-up at 24 weeks

o 6 Discontinuation for adverse event
e 4 Discontinuation for other reasons

o 6 Discontinuation for absence of efficacy
e 3 Discontinuation for other reasons
e 1 Lost to follow-up

Figure 1. Patient selection flow. RA, rheumatoid arthritis; DMARD, disease modifying anti-rheumatic drug.
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Table 1. Patient characteristics at baseline

Variable Total JAKi bDMARDs el
(n = 346) (n=196) (n = 150)
Sex, female 298 (86.1) 168 (85.7) 130(86.7) 0.800
Age, yr 539+ 13.1 549+ 115 525+ 15.0 0.163
Disease duration of RA, yr (n = 221, 90, 131) 85+85 86+8.8 84+83 0.862
BMI, kg/m2 250+ 334 263 +44.3 233 +4.2 0.953
Ever smoker 60 (17.3) 36 (18.4) 24 (16.0) 0.564
Comorbidities
Myocardial infarction 1(0.3) 0(0.7) 1(0.7) 0.434
Congestive heart failure 1(0.3) 0(0.7) 1(0.7) 0.434
Peripheral vascular disease 1(0.3) 0(0.7) 1(0.7) 0.434
Cerebrovascular disease 3(0.9) 2 (0.7) 1(0.7) 0.999
Chronic pulmonary disease 10 (2.9) 3(4.7) 7(4.7) 0.109
Peptic ulcer disease 10 (2.9) 7 (2.0) 3(2.0) 0.524
Mild liver disease 22 (6.4) 13 (6.0) 9(6.0) 0.811
DM without complications 19 (5.5) 11 (5.3) 8 (5.3) 0.910
DM with chronic complications 10(2.9) 4(4.0) 6 (4.0) 0.340
Hemiplegia or paraplegia 1(0.3) 0(0.7) 1(0.7) 0.434
Renal disease 7 (2.0) 1(4.0) 6 (4.0) 0.046
Solid tumor, nonmetastatic 2 (0.6) 1(0.7) 1(0.7) 0.999
Lymphoma 1(0.3) 1(0.0) 0(0.0) 0.999
RA disease activity
DAS28-ESR 6.0+0.8 6.0+0.8 6.1+0.8 0.339
DAS28-CRP 53+0.8 52+0.7 54+0.8 0.091
CDAI 31.5+86 311 +£95 32.0+£95 0.571
SDAI 33.3+89 32.8+83 34.0+£9.6 0.334
Physicians’ GH VAS (mm) 725+ 141 70.8 £ 14.5 74.7 £ 14.5 0.005
Patient’s GH VAS (mm) 76.0 £ 15.2 754+ 155 76.8 £ 15.5 0.232
Patient-reported outcomes
HAQ-DI 1.1 +0.7 1.0+£0.7 1.2+0.7 0.046
EQ-5D 0.6+0.2 0.7+0.2 0.6+0.2 0.020
Laboratory test
RF positivity (n = 221,89, 132) 278 (81.3) 150 (86.5) 128 (86.5) 0.031
Anti-CCP positivity (n = 217, 86, 131) 284 (84.0) 160 (84.9) 124 (84.9) 0.691
Either RF or anti-CCP positivity 312 (90.2) 174 (92.0) 138(92.0) 0.318
ESR, mm/h 47.8 £ 26.0 459 + 271 50.3 = 27.1 0.128
CRP, mg/dL 1.8+22 1723 1.9£2.0 0.054
Medications
History of csDMARDs use
Methotrexate 335 (96.8) 191 (97.5) 144 (96.0) 0.542
Leflunomide 175 (50.6) 115 (58.7) 60 (40.0) 0.001
Hydroxychloroquine 221 (63.9) 126 (64.3) 95 (63.3) 0.855
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Table 1. Continued

Variable Total JAKI bDMARDs el
(n =346) (n=196) (n=150)
Sulfasalazine 175 (50.6) 89 (45.4) 86 (57.3) 0.028
Tacrolimus 147 (42.5) 87 (44.4) 60 (40.0) 0.413
Number of csDMARD, ever use 31+ 1.1 32+ 11 3111 0.295
Targeted therapy, current use
bDMARDs 150 (43.4) 150 (100.0)
Adalimumab 65 (18.8) 65 (43.3)
Etanercept 22 (6.4) 22 (14.7)
Abatacpet 40 (11.6) 40 (26.7)
Tocilizumab 23(6.7) 23 (15.3)
Small molecular inhibitor 196 (56.6) 196 (100.0)
Baricitinib 114 (32.9) 114 (58.2)
Tofacitinib 51 (14.7) 51 (26.0)
Upadacitinib 31(9.0) 31(15.8)
Concomitant medications
Combination with csDMARDs 307 (88.7) 174 (88.8) 133 (88.7) 0.975
Methotrexate 122 +£3.2 121 +£34 123+ 3.0 0.946
Methotrexate dose, mg/wk 21 (6.1) 8(4.1) 13(8.7) 0.123
c¢sDMARDs other than methotrexate 18(5.2) 14(7.1) 4(2.7) 0.063
NSAIDs 272 (78.6) 153 (78.1) 119 (79.3) 0.775
Oral glucocorticoid 271 (78.3) 150 (76.5) 121 (80.7) 0.355
Glucocorticoid dose®, mg/d 50+2.6 48+24 52+2.8 0.346

Continuous data are represented as mean =+ standard deviation and compared using the Mann-Whitney U test. Categorical data
are represented as frequency (%) and compared using the chi-square or Fisher’s exact test.

JAKI, Janus kinase inhibitors; bDMARD, biologic disease-modifying antirheumatic drug; RA, rheumatoid arthritis; BMI, body mass
index; DM, diabetes mellitus; DAS, disease activity score; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; CDAI, Clini-
cal Disease Activity Index; SDAI, Simplified Disease Activity Index; GH VAS, Global Health assessment using Visual Analogue Scale;
HAQ-DI, Health Assessment Questionnaire-Disability Index; EQ-5D, EuroQol-5 dimension; RF, rheumatoid factor; Anti-CCP, anticy-
clic citrullinated peptide antibody; csDMARD, conventional disease-modifying antirheumatic drug; NSAID, nonsteroidal anti-inflam-
matory drug; CCl, Charlson Comorbidity Index; TNF, tumor necrosis factor.

The number of comorbidities included in the calculation of CCl, except for rheumatoid arthritis, was presented, and connective
tissue disease was excluded in the calculation of CCl.

OTNF inhibitors include infliximab, etanercept, adalimumab, and golimumab, and non-TNF inhibitors include abatacept, tocilizum-
ab, and rituximab.

patients achieving LDA based on DAS28-ESR at 24 weeks.
The noninferiority margin was set to 13%, which is esti-
mated by 50% of the effect of bDMARDs, i.e., 50% of the
difference in the proportions of LDA achievement between

with a predicted dropout rate of 15%, the total sample size
was calculated as 506 patients for both groups.

Study population and outcomes of interim

bDMARD (36%) and placebo groups in previous studies
[14-17]. With an assumption of a 1:1 allocation between
the JAKi and bDMARD groups, the sample size was calcu-
lated as 215 patients for each group at a significance level,
a, of 0.025 to acquire more than 80% of test power. Finally,
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analysis
For this interim analysis, out of all the recruited patients, pa-
tients enrolled between April 2020 and October 2021 were
extracted to evaluate outcomes at 24 weeks.

We evaluated the patients achieving LDA and remission
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at 12 weeks and 24 weeks after treatment with JAKi or bD-
MARDs. PROs at 12 weeks and 24 weeks were also com-
pared between the two treatment groups. Additionally, the
frequency of AEs at 24 weeks was determined.

Statistical analysis

Demographic and clinical features of JAKi and bDMARD us-
ers were compared using the chi-square analysis or Fisher’s
exact test for categorical variables and the Mann-Whitney
U test for continuous variables.

As the primary analysis, noninferiority testing using the
proportion of patients achieving LDA based on DAS28-ESR
at 24 weeks was performed, with a noninferiority margin of
13% representing 50% of the effect of bDMARDs, which is
the active control. If the entire 95% confidence interval (Cl)
of the difference in proportions of LDA patients between
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the JAKi and bDMARD groups is above ~13%, we can con-
clude that JAKi is noninferior to bDMARDs.

In the secondary analysis, the proportions of patients
achieving LDA at 12 weeks or remission at 12 weeks and
24 weeks (based on DAS28-ESR after treatment with JAKi
or bDMARDs) were assessed as an intention-to-treat anal-
ysis. Proportions were compared between the two groups
using the chi-square test. As a per-protocol analysis, PROs
were compared between the two groups using the Mann-
Whitney U test after treatment. All analyses were performed
using SAS 9.4 (SAS Institute, Cary, NC, USA). Results were
considered statistically significant when p values were < 0.05.

Ethical considerations
The study protocol was approved by the Institutional Review
Boards of each participating hospital (IRB file No. HYUN

W bDMARDs M JAKi

100
904 —
80 0.0 68.4
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40
30 H
20 H
10 H

p=0.106 p=0.868

66.7 g5.8

Achieving rate of low disease activity
based on CDAI (%)

E Time from index (wk)

Figure 2. Percentage of patients achieving low disease activity in the bDMARD and JAKi groups. (A) DAS28-ESR low disease activity and (B)
CDAI low disease activity. Bar presents the mean with a 95% confidence interval of percentage (%) for patients achieving low disease ac-
tivity. bDMARD, biologic disease-modifying antirheumatic drug; JAKI, Janus kinase inhibitors; DAS, disease activity score; ESR, erythrocyte
sedimentation rate; CDAI, Clinical Disease Activity Index.
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Figure 3. Percentage of patients achieving remission in the bDRARD and JAKi groups. (A) DAS28-ESR disease remission and (B) CDAI
disease remission. Bar represents the mean with a 95% confidence interval of percentage (%) for patients achieving disease remission.
bDMARD, biologic disease-modifying antirheumatic drug; JAKi, Janus kinase inhibitors; DAS, disease activity score; ESR, erythrocyte sedi-
mentation rate; CDAI, Clinical Disease Activity Index.
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2019-11-031) or public IRB (https:/public.irb.or.kr/). Addi-
tionally, this study is registered in the US ClinicalTrials.gov
database (no. NCT04449224).

RESULTS

Baseline characteristics of the study popula-
tion

This interim analysis included 346 patients enrolled from
April 2020 through October 2021 because at least 24 weeks
had passed after follow-up initiation for these patients; this
included patients treated with bDMARDs (n = 150) and pa-
tients treated with JAKi (n = 196) (Fig. 1). Among bDMARD
users, more than half (58.2%) were treated with TNFi
(n = 87), and 42.0% of patients were treated with non-TN-
Fi (n = 63). Among JAK inhibitor users, 58.2% of patients
were treated with baricitinib (n = 114), and the others were
treated with tofacitinib (n = 51) and upadacitinib (n = 31)
(Table 1). There were no differences in demographic char-
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acteristics between bDMARD and JAKi users. The baseline
clinical characteristics of the study participants included in
the interim analysis are summarized in Table 1.

Effectiveness
The rate of LDA achievement at 24 weeks was not signifi-
cantly different between the two treatment groups (48.7%
for bDMARDs and 49.0% for JAKi, p = 0.954). The differ-
ence between the groups was estimated to be 0.3% (95%
Cl, =10.6% to 11.3%), which was above —13% and im-
plied that JAKi is not inferior to bDMARDs. The LDA rates
at 12 weeks were also similar between the two groups
(44.7% with bDMARDs and 46.9% with JAKi, p = 0.674).
There were no statistically significant differences between
the treatment groups in the remission rates at 12 weeks
(32.0% with bDMARDs vs. 31.6% with JAKi, p = 0.942)
and 24 weeks (31.3% with bDMARDs vs. 30.1% with JAKI,
p=0.806).

The LDA and remission rates, based on DAS28-CRP,
CDAI, and SDAI, were not significantly different between

Table 2. Adverse events in RA patients who used targeted therapy for 24 weeks

JAKi (n = 196) bDMARD (n = 150)
Category - - p value
Events, n  Patients, n (%) Events, n  Patients, n (%)
All AE 80 75 (38.3) 49 43 (28.7) 0.105
SAE 10 9(4.6) 6 6 (4.0) 0.789
Serious AE? 7 7 (3.6) 5 5(3.3) 0.905
Blood and lymphatic system disorders 3 3(1.5) 1 1(0.7) 0.636
Cardiac disorders 3 2(1.0) 0 0(0.0) 0.507
Endocrine disorders 5 5(2.6) 2 2(1.3) 0.703
Gastrointestinal disorders 1 10 (5.1) 8 5(3.3) 0.423
General disorders and administration site conditions 7 7 (3.6) 2 2(1.3) 0.309
Hepatobiliary disorders 4 4(2.0) 1 1(0.7) 0.394
Infections and infestations 9 8(4.1) 10 9 (6.0) 0.413
Injury, poisoning and procedural complications 3 3(1.5) 2 2(1.3) 0.999
Musculoskeletal and connective tissue disorders 8 7 (3.6) 3 3(2.0) 0.524
Neoplasms benign, malignant and unspecified 0 0(0.0) 2 2(1.3) 0.187
Nervous system disorders 4 4 (2.0) 1 1(0.7) 0.394
Reproductive system and breast disorders 5 4(2.0) 0 0(0.0) 0.136
Respiratory, thoracic and mediastinal disorders 3 3(1.5) 9 7@4.7) 0.109
Skin and subcutaneous tissue disorders 9 9(4.6) 8 8(5.3) 0.752
Others 6 6 (3.1) 0 0(0.0) 0.038

RA, rheumatoid arthritis; JAKI, Janus kinase inhibitors; bDMARD, biologic disease modifying anti-rheumatic drugs; AE, adverse

event; SAE, severe adverse event.
ASerious AEs included AEs from grade 3 to grade 5.
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the treatment groups (Fig. 2, 3).

We compared PROs between two groups after treatment
as per protocol at 12 and 24 weeks after treatment initia-
tion. Changes in GH VAS, HAQ-DI, and EQ5D ratings were
similar between the groups (Supplementary Fig. 2).

Safety

The frequency of AEs reported in the JAKi group was higher
than that in the bDMARD group, but this difference was
not statistically significant (75 of 196 patients [38.3%] vs.
43 of 150 patients [28.73%], p = 0.105). In the JAKi group,
gastrointestinal disorders (n = 10, 5.1%) and skin disorders
(n =9, 4.6%) were most common, while infection (n = 9,
6.0%) and skin disorders (n = 8, 5.3%) were the most com-
mon in the bDMARDs group (Table 2). In terms of infec-
tion, herpes zoster was diagnosed in 5 patients (2 in the
bDMARD and 3 in the JAKigroup), and 5 patients developed
respiratory tract infections (2 in the bDMARD group and 3 in
the JAKi group). Tuberculosis, malignancy, and thromboem-
bolic events were not reported in either group. Two patients
in the JAKi group experienced cardiac AEs: cardiac arrest
(n=1) and palpitations (n = 1), while no patients in the bD-
MARD group had cardiac AEs. There was no intergroup dif-
ference in the frequencies of SAE (Supplementary Table 1)
or serious AEs (SAEs, 4.0% vs. 4.6% in the bDMARD and
JAKi groups, respectively, p = 0.789; serious AEs, 3.3% vs.
3.6% in the bDMARD and JAKi groups, respectively, p =
0.905) (Table 3).

DISCUSSION

In the interim analysis of this ongoing quasi-experimen-
tal, multicenter, prospective, nonrandomized study, we
demonstrated JAKi to have comparable effectiveness with
bDMARDs at 24 weeks after treatment initiation in RA pa-
tients with inadequate responses to csDMARDs. Half of the

KJIM™

RA patients reached LDA (49.0% with JAKi and 48.7%
with bDMARDs), and a third of the patients (30.1% with
JAKi and 31.3% with bDMARDSs) achieved remission. For
24 weeks, there were no significant intergroup differenc-
es in the rates of overall AEs between the two treatment
groups. Our results are in line with evidence from recent
observational studies that have determined similar response
rates between JAKi and bDMARDs [18-20]. However, some
observational studies have found tofacitinib to be associat-
ed with better improvements in disease activity than those
associated with bDMARDs after 6 or 12 months of treat-
ment in bDMARD-naive RA patients [21-23]. Notably, in one
study, this difference was not observed in bDMARD-failure
RA patients [21]. Moreover, early introduction of tofacitinib
has been associated with similar or better survival than that
associated with bDMARD administration [23]. Therefore,
the drug selection order is important because previous expe-
rience with bDMARDs may be a crucial factor affecting drug
responses. In our interim analysis results, the LDA achieve-
ment rate at 12 weeks was numerically higher in the JAKi
group than in the bDMARD group, but there was no statis-
tical significance. Further follow-up is needed to determine
the comparative effectiveness of both treatments.

The AE profile observed with JAKi was similar to that
observed with bDMARDs. There was, however, a nonsig-
nificant trend toward a higher frequency of AEs associated
with JAKi compared with bDMARDs. This could be due to
heightened concerns from physicians and patients, causing
them potentially to be more careful with this newer treat-
ment. The rates of infections, including herpes zoster, as-
sociated with drug administration were similar between
the two treatment groups for 24 weeks after treatments.
Neither venous thromboembolism nor malignancy was re-
ported in either group. Only one patient treated with JAKi
died, with cardiac arrest reported as the cause of death. Pre-
vious observational studies have reported higher incidences
of herpes zoster infection among patients treated with JAKi

Table 3. Cardiovascular events in RA patients who used targeted therapy for 24 weeks

JAKi (n = 196) bDMARD (n = 150)
Category - .
Events, n Patients, n (%) Events, n Patients, n (%)
Cardiac disorders 3 2(1.0) 0 0
Cardiac arrest 1 1(0.5) 0 0
Palpitation 2 1(0.5) 0 0

RA, rheumatoid arthritis; JAKi, Janus kinase inhibitors; bDMARD, biologic disease modifying anti-rheumatic drugs.
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[24,25]. A recent large observational study conducted in the
United States using claims database data found tofacitinib
to be associated with an increased risk of hospitalization for
serious infection compared with bDMARDs [26]. Addition-
ally, a recent randomized controlled trial demonstrated that
the risks of major adverse cardiovascular events and cancers
were higher in association with tofacitinib than with TNF in-
hibitors among patients with cardiovascular risk factors [27].
However, United States registry data have demonstrated to-
facitinib to be associated with similar major adverse cardio-
vascular events, serious infection, malignancy, death, and
venous thromboembolism rates compared with bDMARDs
[28]. Long-term follow-up studies are needed to confirm the
safety of JAKI.

The strength of our study lies in the provision of informa-
tion on the real-world management of patients with RA.
This study has good generalizability because the patients
have been enrolled from multiple healthcare facility levels:
tertiary hospitals, community hospitals, and private clinics.
To the best of our knowledge, this is the only data set in
Korea that includes bDMARD-naive RA patients receiving
targeted therapy at multiple healthcare facility levels. Ad-
ditionally, this study included three JAKi approved for the
treatment of RA in Korea. Therefore, we can compare the
effectiveness and safety of each drug in the final analysis,
which is important because drugs of the same class may
have different effects.

In conclusion, our interim findings of this ongoing re-
al-world, pragmatic, multicenter study revealed JAKi to be
comparable with bDMARDs, in terms of effectiveness and
safety, at 24 weeks after treatment initiation. We hope that
the final analysis will present the effectiveness and safety of
the two treatments in bDMARD-naive patients with RA, as
well as provide future research directions.

KEY MESSAGE

1. Our interim findings of this ongoing real-world,
pragmatic, multicenter study reveal that JAKi have
had comparable effectiveness to bDMARDs at 24
weeks after treatment initiation in patients with
RA naive to targeted therapy.

2. The frequency of AEs reported in the JAKi group
was numerically higher than that in the bDMARDs
group, but the frequencies of serious and severe
AEs were comparable between the groups.
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Supplementary Figure 1. Study design. RA, rheumatoid arthritis; bDMARDs, biologic disease-modifying antirheumatic drugs.
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Supplementary Figure 2. Change scores in patient-reported outcomes of (A) GH VAS, (B) HAQ-DI, and (C) EQ-5D in the bDMARD and
JAKi groups (PP analysis). Bar presents the mean with a 95% confidence interval of change scores in patient-reported outcomes. GH VAS,
Global Health assessment using Visual Analogue Scale; HAQ-DI, health assessment questionnaire-disability index; EQ-5D, EuroQol-5 di-
mension; bDMARD, biologic disease-modifying antirheumatic drug; JAKI, Janus kinase inhibitors; PP: per protocol.
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Supplementary Table 1. Sever adverse events in RA patients who used targeted therapy for 24 weeks

JAKi (n = 196) bDMARD (n = 150)
Category - :
Events, n Patients, n (%) Events, n Patients, n (%)
SAE 10 9(4.6) 6 6 (4.0)
Cardiac arrest 1 1(0.5) 0 0 (0)
Back pain 1 1(0.5) 0 0 (0)
Fracture 2 2(1.09? 0 0(0)
Enterocolitis 2 2(1.09 0 0(0)
Fever 1 1(0.5) 0 0(0)
Avascular necrosis 1 1(0.5) 0 0(0)
Gallbladder obstruction 1 1(0.5) 0 0(0)
Pneumonia 1 1(0.5) 1 1(0.7)
Cubital tunnel syndrome 0 0 (0) 1 1(0.7)
Nontuberculous mycobacteria aggravation 0 0(0) 1 1(0.7)
Acute hepatitis 0 0 (0) 1 1(0.7)
Myoma of uterus 0 0 (0) 1 1(0.7)
Mediastinal mass 0 0 (0) 1 1(0.7)

RA, rheumatoid arthritis; JAKi, Janus kinase inhibitors; bDMARD, biologic disease modifying anti-rheumatic drugs; SAE, severe ad-
verse event.
J0ne patient was reported two events such as fracture and enterocolitis.
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