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CLINICAL SCIENCE

Efficacy and safety of tofacitinib versus baricitinib in
patients with rheumatoid arthritis in real clinical
practice: analyses with propensity score-based
inverse probability of treatment weighting

Yusuke Miyazaki

Yoshino Inoue," Yoshihisa Fujino,? Yoshiya Tanaka

ABSTRACT

Objectives The differences of efficacy between each
Janus kinase (JAK) inhibitors have not been clarified in
the patients with rheumatoid arthritis (RA) in clinical
practice. Here, we compared the efficacy between
tofacitinib (TOFA) and baricitinib (BARI) in clinical
practice.

Methods The efficacy of TOFA (n=156) in patients with
RA was compared with BARI (n=138). Selection bias
was reduced to a minimum using propensity score-
based inverse probability of treatment weighting (IPTW).
The Clinical Disease Activity Index (CDAI) trajectory for
patients who started TOFA or BARI was analysed using
growth mixture modelling (GMM).

Results No significant difference was observed in
patient characteristics between the TOFA and BARI
groups in after adjustment by propensity score-based
IPTW. The BARI group had a significantly higher rate of
CDAI remission at week 24 after the introduction of JAK
inhibitors than the TOFA group. The treatment-resistant
group defined by GMM, comprising patients who did
not achieve low disease activity at week 24, was more
likely to include those who had received many biological
disease-modifying antirheumatic drugs (bDMARDs)
before the introduction of JAK inhibitors and those who
received TOFA. Among patients with RA who received
TOFA, those who had received =4 bDMARDs before the
introduction of TOFA were more likely to be classified
into the treatment-resistant group.

Conclusions BARI showed a similar safety profile and
better clinical outcome when compared with TOFA after
reduction to a minimum of selection bias. However, these
were observed in a small population. Accordingly, further
investigation is required in an accurately powered head-
to-head trial.

INTRODUCTION

Rheumatoid arthritis (RA) is a systemic inflam-
matory disease that causes progressive bone and
joint destruction and irreversible physical dysfunc-
tion.'” In the last 20 years, a paradigm shift has
occurred in the treatment of RA with the advent
of Dbiological disease-modifying antirheumatic
drugs ((DMARDs).* However, owing to their high
molecular weight, bDMARDs can be administered
only via the parenteral route and are associated
with secondary failure.” To address these issues,
Janus kinase (JAK) inhibitors, which are orally
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Key messages

What is already known about this subject?

» Randomised controlled trials have confirmed
the efficacy of tofacitinib (TOFA) and baricitinib
(BARI) monotherapies in patients with
rheumatoid arthritis (RA) who are methotrexate
(MTX) naive and those who achieve MTX-
inadequate response (IR), tumour necrosis
factor inhibitor-IR and biological disease-
modifying antirheumatic drug ((DMARD) IR.

What does this study add?

» When the Clinical Disease Activity Index (CDAI)
after 24 weeks of treatment was compared
between TOFA or BARI after reduction of the
selection bias to a minimum and adjustment
for patient characteristics by propensity
score-based inverse probability of treatment
weighting, BARI was more effective.

» Trajectory analysis of the changes in CDAI for
TOFA and BARI divided the patients into three
trajectory groups.

» Among the three groups was a treatment-
resistant group that did not achieve low disease
activity at week 24 after the introduction of
Janus kinase inhibitors and was more likely
to include patients with RA treated with
TOFA, particularly those resistant to multiple
bDMARDs.

How might this impact on clinical practice or

future developments?

» Results suggest that TOFA may be less effective
in patients resistant to multiple bDMARDs,
while BARI may be more effective after 24
weeks of treatment.

administered low molecular weight compounds,
have been used. Among the JAK inhibitors currently
available, tofacitinib (TOFA) and baricitinib (BARI)
have been widely used in many regions for RA treat-
ment. TOFA is a selective inhibitor of JAK1 and
JAK3, and its inhibitory effect on JAK2 and tyrosine
kinase (TYK) 2 is limited.® BARI is a selective inhib-
itor of JAK1 and JAK2 and exhibits a moderate
inhibitory activity against TYK2, while its inhibi-
tory activity against JAK3 is limited.” Randomised
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controlled trials have shown that TOFA and BARI monother-
apies are effective in patients with RA who are methotrexate
(MTX) naive® ? or have MTX-inadequate response (IR),' !
tumour necrosis factor inhibitor-IR' > and bDMARDs-IR."*
In vitro studies have revealed variations in the pharmacological
effects of JAK inhibitors at the cellular level.” '* However, such
variations have not been investigated in real-world clinical prac-
tice. Therefore, the selection of JAK inhibitor for RA treatment
based on patient type remains a major concern.

In the present study, we compared the efficacy and safety of
TOFA and BARI in real-world clinical practice after reduction
to a minimum of the selection bias, using propensity score-based
inverse probability of treatment weighting (IPTW) and adjust-
ment for confounding patient characteristics. Growth mixture
modelling (GMM) is a method of analysis to identify trajectory
groups into which longitudinal changes in factors can be classi-
fied.'” This method allows the identification of characteristics of
each trajectory group and analysis of factors affecting trajecto-
ries. We analysed the trajectories of changes in disease activity
in patients receiving TOFA or BARI using GMM and evaluated
clinical characteristics of their responses to both the drugs.

MATERIALS AND METHODS

Patients and study design

Patients were recruited from the FIRST registry, a registry study
of patients with RA receiving molecularly targeting antirheu-
matic drugs at multiple institutions affiliated to our university
hospital, the key station."** RA was diagnosed when patients
met the 2010 American College of Rheumatology (ACR)/Euro-
pean League Against Rheumatism classification criteria or the
1987 ACR classification criteria.”! ** The observation period of
the study was 24 weeks.

Treatment with JAK inhibitors

TOFA or BARI was administered to patients with RA in whom
disease activity could not be controlled by standard doses of
MTX or conventional synthetic DMARDs (csDMARD:s) or in
patients with RA for whom ¢sDMARDs, including MTX, could
not be used. There was no major difference observed in the
proportion of patients who were allocated to TOFA or BARI
at each site; no major difference was noted in the selection of
JAK inhibitors at each site. Dose of JAK inhibitor was shown in
online supplemental material.

Clinical efficacy and outcome

The primary outcome was rate of remission at week 24 in
each group, measured by the Clinical Disease Activity Index
(CDAI).* 2* CDAI remission was defined as a score of <2.8and
low disease activity (LDA) was defined as a score of <10.0.
Additional secondary outcomes included disease activity, reten-
tion rate and safety at week 24. The analyses were performed by
the last observation carried forward (LOCF) and non-responder
imputation (NRI) was also used to evaluate CDAI, Simplified
Disease Activity Index (SDAI) and Health Assessment Question-
naire (HAQ) remission rates.

Safety

The incidence and severity of all adverse events were recorded.
The National Institutes of Health Common Terminology Criteria
for Adverse Events (V.3.0) were used to describe adverse events
and laboratory abnormalities.

Propensity score-based IPTW

To adjust for baseline patient characteristics between the two
groups, the calculated propensity scores were weighted using the
‘ratio of patients receiving BARI to all patients/propensity score’
in the BARI group and the ‘ratio of patients receiving TOFA to
all patients/1 propensity score’ in patients treated with TOFA as
the weighting coefficient on stability. Details of the procedure of
calculating propensity score are shown in online supplemental
material.

Growth mixture modelling

To understand patient response patterns after receiving TOFA
and BARI, GMM was applied to classify patients into different
subgroups based on CDAI trajectories.”> GMM was performed
with STATA V.16.0 (StataCorp LLC, College Station, Texas,
USA)." Details of the procedure of GMM are shown in online
supplemental material.

Other statistical analyses

Patient characteristics are expressed as mean=SD, median (IQR)
or number (%) of patients. Kaplan-Meier method was used to
assess the retention rates, and the differences between the TOFA
and BARI groups were analysed by the log-rank test. Student’s
t-test, Mann-Whitney’s U test or one-way analysis of variance
(ANOVA) were used for between-group comparisons, and the
Pearson’s ) test was used for the comparison of categorical vari-
ables. All reported p values are two-sided and were not adjusted
for multiple testing. The level of significance was p<0.05. All
analyses were conducted using JMP V.14.0 (SAS Institute, Cary,
North Carolina, USA) and SPSS software V.25.0.

Table 1 Safety and laboratory data, weeks 0-24

Variables TOFA, n=156 BARI, n=138 P value
Safety data

Serious adverse events, n (%) 10 (6.4%) 4(2.9%) 0.15
Any adverse event after start of 56 (35.9%) 31 (22.5%) 0.04
therapy, n (%)

Infection, n (%) 37 (23.7%) 23 (16.7%) 0.13
Herpes zoster, n (%) 2 (1.3%) 5 (3.6%) 0.18
Serious infection, n (%) 2(1.3%) 2 (1.5%) 0.90
Cancer, n (%) 0 (0.0%) 0(0.0%) 1.00
Major adverse cardiovascular 0 (0.0%) 0 (0.0%) 1.00
event, n (%)

Venous thromboembolism, 0(0.0%) 0 (0.0%) 1.00
n (%)

Laboratory data—median

change from baseline

Haemoglobin (g/L) 1.5 (-4.0-8.8) 0.5 (-7.0-8.0) 0.21

Neutrophils (/pL)
Lymphocytes (/pL)

-857 (-2057-268) -817 (-2170-47) 0.67
111 (=172-458) 232 (-134-621)  0.10

Alanine aminotransferase (IU/L) 2 (-4-9) 5(=1-10) 0.09
Creatinine (mg/dL) 0.06 (0.00-0.12)  0.08 (0.03-0.13)  0.11
Creatine phosphokinase (IU/L) 30 (4-65) 39 (4-70) 0.51

Adverse events, infection or laboratory abnormalities leading to permanent
discontinuation of the JAK inhibitor are designated as serious adverse events.

The data shown are numbers and percentages of patients with adverse events.
Laboratory values are reported as the least-squares-mean change from baseline at
week 24.

BARI, baricitinib; CDAI, Clinical Disease Activity Index; JAK, Janus kinase; TOFA,
tofacitinib.
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Table 2 Patient characteristics in the TOFA and BARI groups before and after IPTW

Before IPTW After IPTW
Variables TOFA, n=156 BARI, n=138 Pvalue TOFA, n=153* BARI, n=141* P value
Age (years) 58.9+13.2 57.2+13.6 0.25 58.2+13.4 58.2+13.3 0.96
Sex, n (% female) 129 (82.7) 109 (79.0) 0.16 126 (82.4) 115 (81.6) 0.86
Disease duration (month) 96 (35-192) 77 (24-158) 0.16 118.5+103.7 122.3+120.0 0.77
Treatment history
MTX use at baseline, n (%) 117 (75.0) 94 (68.1) 0.20 112 (73.2) 103 (73.1) 0.53
Dose, mg/w 12.3+3.5 11.7+3.7 0.18 12.2+3.5 12.0+3.6 0.68
Glucocorticoid use at baseline, n (%) 20 (12.8) 33(23.9) 0.02 25 (16.3) 24 (17.0) 0.88
Dose, mg/day 5.0 (2.5-7.5) 7.5 (5.0-10.0) 0.14 5(2.5-6.4) 7.5(2.5-10.0) 0.26
bDMARD naive, n (%) 37 (23.7) 45 (32.6) 0.09 43 (28.1) 40 (28.4) 0.52
Number of previous bDMARDs use, n 38/30/26/19/6 371221171819 0.24 36/27/25/17/5 38/24/20/9/10 0.60
1121314125
JAK inhibitor dose, n (%) 10 mg=140 (89.7) 4 mg=122 (88.4) 10 mg=135 (90.8) 4 mg=122 (86.5)

5 mg=16 (10.3) 2mg=16 (11.6) 5 mg=10 (9.2) 2 mg=19 (13.5)
28-tender joint count 9.2+6.1 9.2+6.7 0.98 9.2+6.2 9.0+6.5 0.72
28-swollen joint count 7.0+4.6 7.8+5.8 0.21 7.3+4.6 7.31£53 0.89
GH, VAS 0-100mm 53.3+24.1 52.8+24.6 0.86 52.9+233 52.7+24.3 0.95
EGA, VAS 0-100mm 44.9+20.8 47.4+22.0 0.31 45.9+20.7 45.6+21.4 0.92
Pain VAS 0-100 mm 52.4+24.6 51.1+£26.6 0.67 52.2+24.0 51.8+25.6 0.91
DAS28-ESR 5.3+13 5.2+13 0.34 5.4+1.3 5.2+1.3 0.29
SDAI 27.6+12.9 27.5+13.3 0.94 27.8+12.8 26.9+12.6 0.53
CDAI 25.8+11.7 26.1+12.7 0.88 26.3+11.7 25.4+11.9 0.81
HAQ-DI 1.3+0.8 1.2+0.8 0.12 1.3+0.8 1.2+0.7 0.90
EQ-5D 0.6+0.1 0.6+0.1 0.43 0.6+0.1 0.6+0.1 0.86
CRP (mg/dL) 0.4 (0.1-1.8) 0.4 (0.1-1.3) 0.64 0.4 (0.1-1.7) 0.4 (0.1-1.6) 0.76
ESR (mm/hour) 39.4+30.1 38.2+30.1 0.73 40.4+31.5 39.4+30.9 0.80
Rheumatoid factor positive, n (%) 121 (77.6) 107 (77.5) 1.00 118 (77.1) 107 (75.9) 0.89
Rheumatoid factor (U/mL) 69.2 (18.6-157.9) 51.4 (13.7-150.7) 0.39 70.3 (18.1-170.4) 46.5(11.4-121.9) 0.85
Anti-CCP antibody, n (%) 118 (75.6) 98 (71.0) 0.43 115 (75.2) 99 (70.2) 0.36
Anti-CCP antibody (U/mL) 41.7 (5.2-265.8) 76.2 (2.6-397.1) 0.56 45.2 (5.3-272.1) 70.6 (1.9-386.4) 0.78
MMP-3 (ng/mL) 93 (55-264) 118 (51-229) 0.82 86 (53-252) 111 (50-234) 0.80

Data are mean=SD, median (IQR) or number (%) of patients.

*The number of subjects changed after IPTW in the calculation; however, the actual number of subjects did not change.

BARI, baricitinib; bDMARDs, biological disease-modifying antirheumatic drugs; CCP, cyclic citrullinated peptide; CDAI, Clinical Disease Activity Index; CRP, C reactive protein;
DAS, Disease Activity Score; EGA VAS, Evaluator Global Assessment of Disease Activity Visual Analogue Scale; EQ-5D, EuroQol 5 dimension; ESR, erythrocyte sedimentation
rate; HAQ-DI, Health Assessment Questionnaire-Disability Index; IPTW, inverse probability of treatment weighting; JAK, Janus kinase; MMP-3, matrix metalloproteinase 3; MTX,
methotrexate; SDAI, Simplified Disease Activity Index; TOFA, tofacitinib; GH VAS, patient’s global assessment of disease activity visual analogue scale.

RESULTS

Comparison of the efficacy and safety of TOFA and BARI
Totally, 156 patients with RA who were followed-up for =6
months after the introduction of TOFA and 138 patients who
were followed up for =6 months after the introduction of
BARI between August 2014 and May 2020 were included.
Online supplemental figure S1A shows the retention rates
over 24 weeks after the introduction of JAK inhibitors in both
the groups. There was no significant difference in the reten-
tion rate between the two groups (TOFA vs BARI=87.8% vs
91.3%, p=0.31). Table 1 shows the observed adverse events.
Although the incidence of <grade 2 adverse events, as spec-
ified by the National Institutes of Health Common Termi-
nology Criteria for Adverse Events (V.3.0), was significantly
lower in the BARI group, there was no difference between the
two groups in the incidence of serious infections or adverse
events that could lead to discontinuation of JAK inhibitors.
Laboratory data showed significant decrease in neutrophil
count and significant increase in lymphocyte count, creatinine
level and creatinine phosphokinase level in both the groups. A

comparison of the changes in laboratory data between the two
groups showed no significant differences.

Comparison of the efficacy of TOFA and BARI for 24 weeks
after treatment introduction showed that the BARI group
had a significantly lower CDAI (TOFA vs BARI=8.2 vs 6.2,
p=0.04) and a significantly higher rate of CDAI-LDA (TOFA
vs BARI=69.2% vs 81.2%, p=0.02) at week 24 after treat-
ment introduction (online supplemental figure S1B, S1C). No
difference was observed in CDAI remission.

Patient characteristics in the TOFA and BARI groups after
adjustment by propensity score-based IPTW

Table 2 (left-hand side) shows the patient characteristics before
adjustment. The rate of concomitant glucocorticoid (GC) use was
significantly lower in the TOFA group than in the BARI group.
The TOFA group also included more bDMARDs-naive patients
than the BARI group. Next, we calculated the IPTW using the
propensity scores to reduce the selection bias to a minimum and
adjusted the patient characteristics. The adjusted patient char-
acteristics are shown in table 2 (right-hand side). No significant
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Figure 1 Changes in disease activity over 24 weeks after the

introduction of JAK inhibitors after adjustment by propensity score-
based IPTW. The selection bias was adjusted by propensity score-
based IPTW in patients with rheumatoid arthritis treated with TOFA or
BARI. (A) Retention rates over 24 weeks after the introduction of JAK
inhibitors (Kaplan-Meier curves). (B) Changes in CDAI over 24 weeks
after the introduction of JAK inhibitors: comparison between the TOFA
and BARI groups with mean+SD and p values derived from Student's
t-test. (C) Comparison of rates of CDAI remission (left) and CDAI-LDA
achievement (right) between the two groups by Pearson’s * test.
Numbers represent percentages of all patients (%). BARI, baricitinib;
CDAI, Clinical Disease Activity Index; IPTW, inverse probability of
treatment weighting; JAK, Janus kinase; LDA, low disease activity; TOFA,
tofacitinib.

differences were observed in any patient characteristic, and the
standardised differences were <0.1 for all the characteristics.
The distribution of variables was well balanced.

Comparison of efficacy and safety between the TOFA and
BARI groups after adjustment by propensity score-based
IPTW

Figure 1 shows the retention rate and efficacy over 24 weeks
of treatment with TOFA and BARI after adjustment by IPTW.
The retention rates over 24 weeks did not differ between the
TOFA and BARI groups (TOFA vs BARI=86.9% vs 91.5%,
p=0.22) (figure 1A). Adverse events that led to discontinuation
of JAK inhibitors are shown in online supplemental table S1.
No difference was observed in the incidence of adverse events
leading to discontinuation of JAK inhibitors in the TOFA and
BARI groups. CDAI at 24 weeks after the introduction of JAK
inhibitors was 8.0+8.9and 6.2+7.2 in the TOFA and BARI

groups, respectively (figure 1B). CDAIL, SDAI, HAQ-DI and C
reactive protein (CRP) level were significantly improved in both
the groups at week 2 after the introduction of JAK inhibitors and
further improved until week 24 (table 3).

Compared with the TOFA group using a generalised linear
model, the BARI group showed a significantly lower CDAI
(ACDAI=—-1.9, 95% CI: —3.7 to —0.3, p=0.02) and a signifi-
cantly higher rate of CDAI remission (OR: 1.7, 95%CI: 1.1 to
2.7, p=0.04) at 24 weeks (figure 1C). Similarly, at week 24,
SDAI was significantly lower in the BARI group, and the rates
of SDAI remission and SDAI-LDA achievement were signifi-
cantly higher in the BARI group (online supplemental figure S2).
Furthermore, no differences were observed in HAQ-DI or rate
of HAQ-DI-remission at week 24 (online supplemental figure
$3).

Trajectories of changes in CDAI in the TOFA and BARI groups
using GMM

Next, we analysed the trajectories of changes in CDAI in 294
patients receiving TOFA or BARI and the differences in changes
in CDAI between the TOFA and BARI groups by using GMM.
The cubic function-based linear model of trajectory showed the
best fit (online supplemental table S2). As for the number of
trajectory groups, the best fit was obtained when the patients
were divided into the following three groups (online supple-
mental table S3): group 1 comprising patients with moderate
disease activity (MDA) at baseline who exhibited improvement
in disease activity immediately after the introduction of JAK
inhibitors and achieved LDA at week 24, group 2 comprising
patients with high disease activity (HDA) at baseline who exhib-
ited improvement in disease activity immediately after the intro-
duction of JAK inhibitors and achieved LDA at week 24 and
group 3 (treatment-resistant group) comprising patients with
HDA at baseline who exhibited a partial or limited response to
JAK inhibitors after introduction and did not achieve LDA at
week 24 (figure 2A and online supplemental table S4).

When the proportion of patients in each trajectory group
was compared between the TOFA and BARI groups, the
proportion of patients classified as the treatment-resistant
group was lower in the BARI group than in the TOFA group
(TOFA:BARI=23.7%:13.0%, p=0.02) (figure 2B). No differ-
ence was observed in the proportion of patients classified as
group 1 (TOFA:BARI=50.6%:52.9%, p=0.70) and group 2
(TOFA:BARI=25.6%0:34.1%, p=0.11).

The CDAI improvement rate was analysed, using GMM, and
the subjects were divided into groups that followed four trajec-
tories (online supplemental figure S4 and online supplemental
table S6-S8). Group B (CDAI improvement rates increased at
12 weeks and maintained an increasing trend until 24 weeks)
included a large percentage of subjects belonging to the BARI
group. Moreover, Group C (CDAI had improved to approxi-
mately half at 24 weeks) included a large percentage of subjects
belonging to the TOFA group. Patients who belonged to Group
D, among the patients who had used TOFA, included a few bio-
naive patients and many patients who failed to respond to many
bDMARD:s.

Factors associated with treatment resistance in the TOFA and
BARI groups

Multivariable logistic regression analysis was performed to iden-
tify factors contributing to belonging to treatment-resistance
group (online supplemental table S5, table 4). The explanatory
variables were age, female sex, duration of RA, concomitant
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Table 3 Change in efficacy 2 weeks, 12 weeks and 24 weeks after the introduction of JAK inhibitors

TOFA (n=153)t

BARI (n=141)1

Change from baseline

Change from baseline

Week 2 Week 12 Week 24 Week 2 Week 12 Week 24
CDAI -12.3(11.2)* -17.2 (12.6)* -18.1 (13.0)* -11.5(11.6)* -18.3 (13.0)* -19.3 (14.1)*
SDAI -12.5(11.6)* -17.9 (13.5)* -19.0 (14.1)* -12.3(12.5* -19.1 (13.8)* -20.4(15.0)*
HAQ-DI -0.22 (0.41)* -0.41 (0.53)* —0.45 (0.61)* -0.15(0.38)* -0.31 (0.55)* -0.39 (0.65)*
CRP, mg/dL -0.06 (-0.92-0.00)*  —0.05 (-1.30-0.02)* -0.11 (-1.30-0.00)*  -0.07 (-0.70-0.00)* -0.05 (-1.11-0.00)* -0.13 (-1.55-0.02)*
ESR, mm/hour —5.46 (14.21)* -7.66 (21.9)* -10.78 (26.7)* —6.48 (14.66)* -10.23 (22.77)* -12.84 (33.39)*

Change from baseline data is mean (SD) and median (IQR).
*P<0.001 from within-group mean change from baseline.

tThe number of subjects changed after IPTW in the calculation; however, the actual number of subjects did not change.
BARI, baricitinib; CDAI, Clinical Disease Activity Index; CRP, C reactive protein; ESR, erythrocyte sedimentation rate; HAQ-DI, Health Assessment Questionnaire-Disability Index;

JAK, Janus kinase; SDAI, Simplified Disease Activity Index; TOFA, tofacitinib.

MTX dose, number of bDMARDs used before JAK inhibitors,
TOFA use, HAQ-DI, CRP, matrix metalloproteinase 3, rheuma-
toid factor (RF) and anti-cyclic citrullinated peptide (CCP) anti-
body. EuroQol-5 Dimension was excluded from the explanatory

A
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Group 1
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= TOFA BARI
Group 1 79/156 (50.6%) Group 1 73/138 (52.9%)
Group 2 40/156 (25.6%) Group 2 47/138 (34.1%)
Group 3 37/156 (23.7%) Group 3 18/138 (13.0%)
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Figure 2 Patient CDAI responses and locally estimated scatterplot
smoothing trajectory group modelling for patients receiving TOFA and
BARI. (A) Lines are locally estimated scatterplot smoothing trajectories
for the three patient trajectory groups. (B) Changes in CDAI in all
patients receiving JAK inhibitors (TOFA (left) and BARI (right)) and the
proportions of patients in each trajectory group. Group 1: black line,
Group 2: blue line and group 3: red line. BARI, baricitinib; CDAI, Clinical
Disease Activity Index; JAK, Janus kinase; TOFA, tofacitinib.

variables because of the collinearity with HAQ-DI. Additionally,
CDAI was excluded from the explanatory variables because
grouping was based on the trajectories of CDAL

For all patients receiving JAK inhibitors, the factors contrib-
uting to belonging to treatment-resistance group were: high base-
line HAQ-DI score (p=0.02) and high number of bDMARDs
used before JAK inhibitors (p=0.002) and TOFA use (p=0.03).

When multivariable logistic regression analysis was separately
performed for each treatment group, patients receiving more
bDMARD:s before the JAK inhibitor were more likely to belong
to treatment-resistance group in the TOFA group (p<0.001).
In the BARI group, multivariable logistic regression analysis did
not identify any factors associated with belonging to treatment-
resistance group.

DISCUSSION

In the present study, we compared the efficacy and safety at
week 24 after the introduction of TOFA and BARI in patients
with RA after reducing the selection bias to a minimum using the
propensity score-based IPTW. Although the incidence of adverse
events was comparable between the two groups, the BARI group
showed a significantly lower CDAI and a significantly higher rate
of CDAI remission at week 24. Although the CDAI numerical
values displayed statistical differences, the differences in numer-
ical values were small and may not be clinically meaningful.
Although no differences were observed in HAQ-DI, even up to
24 weeks later, the duration of the analysis might have been too
short for differences to be observed.

There are some reports on network meta-analysis indirectly
comparing efficacy and safety of TOFA and BARI. Regarding
efficacy, some reports suggested that BARI at a dose of 4 mg/
day may be more effective than TOFA at a dose of 5 mg/day,*® >’
whereas another study showed that TOFA at a dose of 10mg/
day may be more effective than BARI at a dose of 4 mg/day.*®
In terms of safety, no consistent results have been reported
regarding which drug is superior.?® ** ?° While these reports
describe network meta-analysis by indirectly comparing results
of randomised controlled trials, to the best of our knowledge,
there is no study comparing efficacy and safety in real-world
clinical practice. The present study is the first to compare the
efficacy of TOFA and BARI in real-world clinical practice.

In this study, patients were divided into two groups: patients
with MDA to HDA at baseline (group 1) and patients with HDA
at baseline than group 1 (groups 2 and 3) based on the analysis of
the trajectories of CDAI using GMM. In groups 1 and 2, disease
activity was improved immediately after the introduction of JAK
inhibitors. In group 3, disease activity was partially improved,
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Table 4 Factors for belonging to treatment-resistance group identified by univariable and multivariable logistic regression analyses by treatment

group
TOFA (n=156) BARI (n=138)
Univariable
analysis Multivariable analysis Univariable analysis Multivariable analysis
OR (95%Cl) Pvalue OR(95%Cl) Pvalue OR (95%Cl) P value OR (95%Cl) P value
Age 1.03 (0.99-1.06) 0.05 1.01 (0.98-1.05) 0.49 1.02 (0.98-1.06)  0.38

Sex (female) 0.87 (0.33-2.24) 0.77

RA duration 1.00 (0.99-1.01) 0.50
MTX dose 0.94 (0.89-0.99) 0.04
Number of previous bDMARDs used 1.60 (1.20-2.07)  <0.001
HAQ-DI 2.26 (1.36-3.77) 0.001

CRP 1.13 (1.01-1.27) 0.04
MMP-3 1.00 (0.99-1.00) 0.14
Rheumatoid factor titre 1.00 (0.99-1.00) 0.63
Anti-CCP antibody titre 1.00 (0.99-1.00) 0.96

1.00 (0.99-1.01) 0.11
0.97 (0.90-1.04) 0.40
1.77 (1.26-2.48)
1.86 (1.02-3.39) 0.04
1.10 (0.97-1.26) 0.15

1.00 (0.99-1.01) 0.23

0.92 (0.28-3.04)  0.89
1.00 (0.99-1.00)  0.85
1.00(0.92-1.07)  0.84
1.31(0.97-1.78)  0.08
2.34(1.19-4.59)  0.01
1.11(0.97-1.27)  0.13
1.00 (0.99-1.00)  0.26
1.00 (0.99-1.00)  0.31
1.01(1.00-1.02)  0.03

1.00(0.99-1.01)  0.24

<0.001 1.41(0.95-2.10)  0.09

1.00 (0.99-1.01)  0.09

BARI, baricitinib; bDMARDs, biological disease-modifying antirheumatic drugs; CCP, cyclic citrullinated peptide; CRP, C reactive protein; HAQ-DI, Health Assessment Questionnaire
Disability Index; MMP-3, matrix metalloproteinase 3; MTX, methotrexate; RA, rheumatoid arthritis; TOFA, tofacitinib.

and LDA was not achieved at week 24 after the introduction of
JAK inhibitors. The patients in group 3 were resistant to treat-
ment. We also performed multivariable logistic regression anal-
ysis separately in the TOFA and BARI groups to analyse factors
contributing to treatment resistance (group 3). In the TOFA
group, patients who had received more bDMARDs before the
JAK inhibitor were more likely to be resistant to treatment. We
performed logistic regression analysis with the classification of
group 3 as the dependent variable and the number of bDMARDs
used before JAK inhibitors as the explanatory variable. Even
though we similarly analysed the trajectory of CDAI improve-
ment rates using GMM, we found that the subjects using TOFA
belonging to the group with the lowest improvement rate included
a large percentage of patients who had failed to respond to many
bDMARDs. Then, we constructed receiver operating character-
istic (ROC) curves to calculate the cut-off value. Results showed
that patients receiving =4 bDMARDs were more likely to be
resistant to treatment (sensitivity=0.62, specificity=0.86 and
area under the curve=0.77) (data not shown). This suggested
that TOFA might be partially effective in patients who received
=4 bDMARD:s. In the BARI group, high levels of HAQ-DI and
anti-CCP antibody were extracted through univariable analysis
as factors likely to belong to the treatment-resistance group,
whereas no such factors were extracted following multivariable
analysis.

Patients receiving many bDMARDs before JAK inhibitors and
those receiving TOFA were more likely to be classified into the
treatment resistant group in which CDAI changed, as observed
in group 3. Because TOFA was partially effective in patients
who did not respond to =4 bDMARDs, results from the present
study might suggest that the efficacy of TOFA differs from that
of BARI.

The present study has several limitations. First, this analysis
was performed in a small number of Japanese patients, and
hence, our findings may not be applicable to all patients with
RA. Second, although propensity score-based IPTW was used to
reduce the selection bias to a minimum and to adjust patient char-
acteristics, not all confounding factors were adjusted. There may
be unknown confounding factors. Third, there is the possibility
that bias was introduced because of the use of LOCF. However,
missing values were found in only seven patients, and no differ-
ences were seen in the results, even after sensitivity analyses

were performed. Moreover, when NRI was used to evaluate
the CDAI, SDAI and HAQ remission rates, the BARI group had
significantly higher CDAI, SDAI and HAQ remission rates than
the TOFA group. Fourth, because the observation period was
just 24 weeks, long-term variation in efficacy of TOFA and BARI
is not known; particularly, whether the difference revealed in the
present study affect bone destruction was unclear. Fifth, because
of the small number of patients resistant to treatment with
BARI in GMM, we might have been unable to identify factors
contributing to treatment resistance by performing multivari-
able logistic regression analysis. However, univariable analysis
also showed that the number of bDMARDs used before BARI
was not associated with treatment resistance. In other words,
the difference in efficacy due to the number of bDMARDs used
before JAK inhibitors might have contributed to the difference
in efficacy between TOFA and BARI. As the treatment-resistant
group was identified by the analysis using GMM, a model with
better fit may be developed by conducting long-term studies.
Fifth, in Japan, sales of TOFA began 4 years earlier than BARI,
which might have led to a selection bias. However, even if we
conducted a similar comparison of efficacy between patients to
whom TOFA had been introduced after the date when the use
of BARI was allowed in Japan, and patients who had used BARI,
we found that the BARI group had higher efficacy (data not
shown). Finally, there is no definitive basic study that supports
the difference in efficacy between TOFA and BARI. Because the
safety and efficacy features identified by basic analysis of signal
transduction are not necessarily consistent with those observed
in clinical practice, the efficacy of the drugs might have differed
in the present study. Thus, further investigation is needed in this
regard.

In summary, even if IPTW is used, there is a possibility that
the selection bias cannot be removed entirely, and that there are
confounding factors that have not been measured. TOFA may
be partially effective in patients resistant to many bDMARDs.
Consequently, efficacy may differ between TOFA and BARI.
TOFA is likely to be less effective in patients with RA resistant
to numerous bDMARDs. These results were observed in a rela-
tively small group of patients and were obtained on hypothesis
testing; accordingly, they need to be investigated in an accurately
powered head-to-head trial.
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