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ABSTRACT

Objectives This multicentre retrospective study in Japan
aimed to assess the retention of biological disease-
modifying antirheumatic drugs and Janus kinase inhibitors
(JAKI), and to clarify the factors affecting their retention in
a real-world cohort of patients with rheumatoid arthritis.
Methods The study included 6666 treatment courses
(bDMARD-naive or JAKi-naive cases, 55.4%; tumour
necrosis factor inhibitors (TNFi) = 3577; anti-interleukin-6
receptor antibodies (alL-6R) = 1497; cytotoxic T
lymphocyte-associated antigen-4-Ig (CTLA4-Ig) = 1139;
JAKi=453 cases). The reasons for discontinuation were
divided into four categories (ineffectiveness, toxic adverse
events, non-toxic reasons and remission); multivariate Cox
proportional hazards modelling by potential confounders
was used to analyse the HRs of treatment discontinuation.
Results TNFi (HR=1.93, 95% Cl: 1.69 t0 2.19), CTLA4-Ig
(HR=1.42,95% CI: 1.20 to 1.67) and JAKi (HR=1.29, 95%
Cl: 1.03 to 1.63) showed a higher discontinuation rate
due to ineffectiveness than alL-6R. TNFi (HR=1.28, 95%
Cl: 1.05 to 1.56) and alL-6R (HR=1.27, 95% Cl: 1.03 to
1.57) showed a higher discontinuation rate due to toxic
adverse events than CTLA4-Ig. Concomitant use of oral
glucocorticoids (GCs) at baseline was associated with
higher discontinuation rate due to ineffectiveness in TNFi
(HR=1.24, 95% Cl: 1.09 to 1.41), as well as toxic adverse
events in JAKi (HR=2.30, 95% CI: 1.23 to 4.28) and TNFi
(HR=1.29, 95%Cl: 1.07 to 1.55).

Conclusions TNFi (HR=1.52, 95% Cl: 1.37 to 1.68) and
CTLA4-Ig (HR=1.14, 95% Cl: 1.00 to 1.30) showed a
higher overall drug discontinuation rate, excluding non-
toxicity and remission, than alL-6R.

INTRODUCTION

EULAR 2019 recommendations deemed
targeted synthetic disease-modifying antirheu-
matic drugs (tsSDMARDs) such as Janus kinase
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inhibitors (JAKi) equivalent in effectiveness
and safety to biological disease-modifying
antirheumatic drugs (h(DMARDs).! However,
the results of the ORAL-Surveillance Trial®
prompted some modifications to these recom-
mendations, because among patients over 50
years of age with cardiovascular risk factors,
higher rates of major adverse cardiovascular
events and malignancy were observed with
tofacitinib (TOF) compared with tumour
necrosis factor inhibitors (TNFi). The
EULAR 2022 recommendations stated that
tsDMARDs may be considered in phase II
treatments if relevant risk factors are consid-
ered.’ In addition, bDMARDs and tsDMARDs
should be used in conjunction with a conven-
tional synthetic (cs) DMARD, and in patients
who are unable to use csDMARDs as come-
dication, anti-interleukin-6 receptor anti-
bodies (all-6R) and tsDMARDs are recom-
mended and considered superior to other
bDMARDs. These recommendations empha-
sise the importance of short-term glucocor-
ticoids (GCs) when initiating or modifying
c¢sDMARDs therapy, with the necessary rapid
taper and discontinuation.” Thus, the 2022
recommendation prioritised safety, the imme-
diate discontinuation of GCs and the use of
csDMARD:s in the selection of bDMARDs and
JAKi. However, the ultimate choice of these
drugs by clinicians may depend on various
factors such as patients’ age, comorbidities,
prior bDMARDs or JAKi use and economic
burden. Thus, current clinical practice lacks
robust criteria for reliable treatmentselection.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Only a few studies have demonstrated drug retention of tar-
geted synthetic disease-modifying antirheumatic drugs (tsD-
MARDs) and biological DMARDs in a real-world setting.

= A recent large registry study demonstrated that anti-
interleukin-6 receptor antibodies (alL-6R) and Janus kinase
inhibitors (JAKi) had higher drug retention due to effective-
ness, despite having lower drug retention due to safety when
compared with tumour necrosis factor inhibitors (TNFi).

WHAT THIS STUDY ADDS

= This multicentre, retrospective cohort study revealed that allL-
6R showed higher retention than TNFi, cytotoxic T lymphocyte-
associated antigen-4-lg (CTLA4-lg) and JAKi due to their
ineffectiveness.

= CTLA4-Ig showed higher retention than TNFi and alL-6R due
to safety, as well as lower discontinuation than TNFi due to
remission.

= The adjusted overall drug retention, excluding non-toxicity and re-
mission, was higher in alL-6R compared with CTLA4-lg and TNFi.

= Concomitant use of oral glucocorticoids at baseline was sig-
nificantly associated with increased risk of treatment dis-
continuation due to ineffectiveness in TNFi, as well as toxic
adverse events in JAKi and TNFi.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= Considering the drug retention differences due to effectiveness
and safety, this study might affect the initial selection of biologi-
cal disease-modifying antirheumatic drugs and JAKi as well as the
concomitant use of oral glucocorticoids in clinical practice.

Randomised controlled trials (RCTs) have been crit-
icised for sometimes recruiting patients dissimilar to
those patients frequently seen in real-world settings,
characterised by factors such as younger age and fewer
comorbidities.” In response, observational studies, partic-
ularly those based on cohorts, have gained popularity
for assessing the efficacy of bDMARDs.” Drug retention
is considered an good index of drugs’ safety, effective-
ness and tolerability in observational studies,’ even when
treatment selection and discontinuation may be influ-
enced by variables such as differences in physician care
and patient characteristics.” However, multicentre studies
and the national health insurance system in our country
may mitigate these potential deviations.

Recently published studies documented the retention
and discontinuation reasons for bDMARDs® and JAKi’ as
well as factors related to the achievement of bDMARD-
free remission'’ in our retrospective cohort of patients
with rtheumatoid arthritis (RA) across multiple centres.
Nonetheless, the studies were limited by their small
sample size and the lack of a direct comparison between
bDMARDs and JAKi. Hence, the primary endpoint of
this multicentre, retrospective study was to determine the
retention and reasons for discontinuation of bDMARDs
and JAKi, while the secondary endpoint was to investigate
the factors influencing each reason for discontinuation

in real-world settings, using a larger sample of treatment
courses.

MATERIALS AND METHODS
Patients
The Kansai Consortium for Well-being of Rheumatic
Disease Patients (ANSWER) cohort is a multicentre,
observational registry of patients with rheumatic disease in
the Kansai region of Japan."'* The data were retrospec-
tively obtained from patients treated at eight prominent
university-affiliated hospitals, including Osaka University,
Kyoto University, Osaka Metropolitan University, Osaka
Medical and Pharmaceutical University, Kansai Medical
University, Kobe University, Nara Medical University and
Osaka Red Cross Hospital. RA diagnoses were made in
accordance with either the American College of Rheu-
matology (ACR) 1987 RA classification criteria’® or
the 2010 ACR/EULAR RA classification criteria.'® The
administration of bDMARDs and JAKi was at the discre-
tion of the attending rheumatologists, consistent with the
Japan College of Rheumatology (JCR) guidelines.'” ' In
the JCR guideline of 2014, if patients failed to achieve low
disease activity during phase I treatment with csDMARDs,
it is recommended to augment therapy with additional
c¢sDMARDs or bDMARDs during phase II. If patients
experience treatment failure during phase II, transi-
tioning to alternative bDMARDs or TOF is considered. In
the JCR guideline of 2020, patients who failed to achieve
low disease activity with csDMARDs in phase I are advised
to introduce bDMARD:s or JAKi during phase II. However,
from a long-term safety and cost-effectiveness standpoint,
bDMARDs are generally preferred. Non- TNFi, specif-
ically all-6R, are recommended when a bDMARD is
used without MTX. If an inadequate response to a TNFi
occurs, priority should be given to switching to a non-
TNFi agent. The dosing of each agent was determined
according to the manufacturer’s recommendations.
Patients treated with either bDMARDs (including
both intravenous and subcutaneous forms and biosim-
ilar agents) or JAKi between 2003 and 2022 and with
complete data on initiation and discontinuation dates, as
well as the reasons for discontinuation, were included in
this study. Patients who lacked the data of age; sex; prior
use and the number of switched bDMARDs or JAKi; initi-
ation and discontinuation dates, as well as the reasons for
discontinuation of bDMARDs or JAKi were all excluded.
Additional data were collected, including baseline
demographic information such as disease duration, the
disease activity score in 28 joints using the erythrocyte
sedimentation rate (DAS28-ESR), the Clinical Disease
Activity Index (CDAI) score, concomitant dosages
(represented as blank if not combined) and ratios of
methotrexate (MTX) and GCs (prednisolone (PSL)
equivalent), concomitant ratios of other csDMARDs
(including salazosulfapyridine, bucillamine, iguratimod,
tacrolimus and leflunomide), positivity for rheumatoid
factor (RF) and anticyclic citrullinated peptide antibody
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and Health Assessment Questionnaire Disability Index
score.”

Drug retention was retrospectively assessed based on
the time until definitive treatment cessation. The reasons
for termination were categorised into four main cate-
gories, and physicians were restricted to citing a single
rationale for termination as follows: (1) ineffectiveness
(comprising both primary and secondary); (2) toxic
adverse events (infection, skin reaction, systemic reaction
and other toxic events, such as haematologic, pulmo-
nary, renal, cardiovascular complications and malignan-
cies); (3) non-toxic reasons (patient preference, hospital
transfer, desire for pregnancy, etc) and (4) remission.'?*’

Statistical analysis

The baseline characteristics of patients taking bDMARDs
and JAKi were compared using the Kruskal-Wallis non-
parametric test for continuous variables and Pearson’s
test for categorical variables.

The Kaplan—Meier method was used to examine the
survival curves of each agent as explained by specific
causes.”

Multivariate Cox proportional hazards modelling was
used to analyse the HRs and Cox p values for each reason
for treatment discontinuation in the adjusted model®
using previously reported potential confounders such
as baseline age; sex; disease duration; CDAI; concomi-
tant use of GCs, MTX and other csDMARDSs; number of
switched bDMARDs or JAKi and prior or current use of
TNFi, alL-6R, cytotoxic T lymphocyte-associated antigen-
4-Ig (CTLA4-Ig/abatacept; ABT) or JAKi.**** In order
to handle the presumably missing values pertaining to
disease duration and baseline disease activity, multiple
imputations by chained equations were performed.
Consequently, 20 imputed data sets were generated,
encompassing all covariates and outcomes.” Subse-
quently, the imputation estimates and SEs were amalgam-
ated according to Rubin’s rule.*®

All statistical analyses were performed using EZR
(Saitama Medical Centre, Jichi Medical University,
Saitama, Japan), a graphical user interface for R soft-
ware (R Foundation for Statistical Computing, Vienna,
Austria).”” A p value<0.05 in a two-sided test was consid-
ered statistically significant.

RESULTS

Baseline characteristics

The study population was selected among patients with
RA in the ANSWER cohort. As a result, 11039 patients
were recruited from the cohort, and 6666 bDMARD or
JAKi treatment courses of 3698 patients met the inclu-
sion criteria. Table 1 presents the baseline demographic
and clinical characteristics of the enrolled patients (treat-
ment courses: TNFi=3577 (ratio 53.7%), all-6R=1497
(ratio 22.5%), CTLA4-Ig=1139 (ratio 17.1%), JAKi=453
(ratio 6.8%); 55.4% were bio/JAKi-naive; average age
was b58.8 years, 82.6% were female; 76.2% were positive

for RF, the DAS28-ESR was 4.3, the combined MTX
dose was 8.3mg/week (ratio 58.5%) and the GCs dose
was 5.7mg/day (ratio 36.4%). Compared with other
groups, the TNFi group had the youngest average age,
shortest disease duration and highest rate of bDMARD/
JAKi naivety. In contrast, the CTLA4-Ig group had the
highest average age, the lowest combined MTX dose and
ratio and the highest ratio of hypertension, whereas the
JAKi group had the longest disease duration, the highest
CDAI score and the highest ratio of previous treatment
with bDMARDs/JAKi.

Treatment retention

Overall, 4122 treatment courses (61.8%) were discon-
tinued. Among the reasons of treatment discontinuation,
1878 treatment courses (45.6%) were due to ineffective-
ness, 970 treatment courses (23.5%) were due to toxic
adverse events, 945 treatment courses (22.9%) were due
to non-toxic reasons and 329 treatment courses (8.0%)
were due to remission. The HRs for treatment discon-
tinuation with each agent due to specific causes were
calculated in comparison to TNFi, via multivariate Cox
proportional hazards modelling adjusted for potential
confounders (baseline age; sex; disease duration; CDAI;
concomitant use of GCs, MTX and other csDMARDs;
number of switched bDMARDs or JAKi; prior use of
TNFi, all-6R, CTLA4-Ig or other JAKi) (table 2). The
HRs for ineffectiveness were significantly lower for alL.-6R
(HR=0.52, 95% CI: 0.46 to 0.61), CTLA4-Ig (HR=0.74,
95% CI: 0.64 to 0.84) and JAKi (HR=0.67, 95% CI: 0.54
to 0.83) than those for TNFi. When compared with all-
6R, TNFi (HR=1.93, 95% CI: 1.69 to 2.19), CTLA4-Ig
(HR=1.42, 95% CI: 1.20 to 1.67) and JAKi (HR=1.29,
95% CI: 1.03 to 1.63) showed higher HR of treatment
discontinuation due to ineffectiveness (figure 1A).

In terms of the HRs for discontinuation due to toxic
adverse events, TNFi (HR=1.28, 95% CI: 1.05 to 1.56)
and alL-6R (HR=1.27, 95% CI: 1.03 to 1.57) showed a
higher discontinuation rate than CTLA4-Ig (figure 1B).

In terms of HRs for discontinuation due to non-toxic
reasons, CTLA4-Ig demonstrated a higher rate (HR=1.20,
95% CI: 1.00 to 1.44) than TNFi. In terms of HRs for
discontinuation due to remission, CTLA4-Ig showed a
significantly lower rate (HR=0.66, 95% CI: 0.45 to 0.98)
than TNFi (figure 2A). Finally, the HRs for total discon-
tinuation (excluding non-toxic reasons and remission)
were significantly lower for all-6R (HR=0.66, 95% CI:
0.60 to 0.73), CTLA4-Ig (HR=0.75, 95% CI: 0.67 to 0.84)
and JAKi (HR=0.73, 95% CI: 0.62 to 0.87) than those for
TNFi. When compared with the HRs of alL-6R, the HRs
were significantly higher for CTLA4-Ig (HR=1.14,95% CI:
1.00 to 1.30) and TNFi (HR=1.52, 95% CI: 1.37 to 1.68),
while no significant difference was observed between
JAKi (HR=1.11, 95% CI: 0.93 to 1.34) (figure 2B).

Factors affecting treatment retention
To investigate the secondary endpoint, we further exam-
ined the factors that impact drug discontinuation due
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Table 1 Patients’ clinical characteristics at the beginning of treatment with each agent

TNFi alL-6R CTLA4-Ig JAKi
Variable (n=3577) (n=1497) (n=1139) (n=453) P value
Agents (number of treatment courses) ETN=959 TCZ=1410 ABT=1139 BAR=217 N.A.

GLM=743 SAR=87 TOF=203

ADA=725 PEF=27

IFX=656 UPA=6

CzP=314

ETN-BS=156

IFX-BS=24
Age (years) 56.3+15.1 58.8+14.5 65.4+12.8 61.5+13.3 <0.001
Female sex (%) 82.8 82.5 82.4 82.1 0.96
Disease duration (years) 8.9+9.7 9.9+9.8 10.6+£10.7 11.9+10.4 <0.001
RF positivity (%) 74.2 77.9 78.7 79.4 0.0045
ACPA positivity (%) 78.9 79.0 82.7 79.6 0.14
DAS28-ESR 4.2+0.9 4.2+1.4 4.2+1.1 4.2+1.1 0.49
CDAI 14.6+6.5 15.0+8.4 15.0+7.7 15.7+8.9 0.020
HAQ-DI 0.9+0.9 0.9+0.8 1.0+0.8 0.9+0.8 0.33
eGFR (mL/min/1.73 m? 80.3+23.2 79.8+25.8 73.0+23.1 72.5+20.7 <0.001
Oral GCs use (%) 31.7 41.3 41.6 44.4 <0.001
GCs dose (mg/day; PSL equivalent) 5.5+3.6 6.2+4.1 6.2+6.5 5.2+3.4 <0.001
MTX use (%) 66.3 51.5 43.5 57.0 <0.001
MTX dose (mg/week) 8.4+3.2 8.1+£3.2 7.8+3.1 8.6+3.1 <0.001
Other csDMARDs use (%) 20.6 28.7 34.8 37.3 <0.001
bDMARD-naive or JAKi-naive (%) 63.4 43.5 57.9 24.7 <0.001
Second bDMARDs or JAKi (%) 22.5 30.2 21.9 23.4
>Third bDMARDs or JAKIi (%) 14.1 26.3 20.1 51.9
Prior TNFi use (%) 28.6 45.4 31.9 57.6 <0.001
Prior anti-IL-6R use (%) 10.3 13.6 18.0 36.9 <0.001
Prior CTLA4-Ig use (%) 8.2 12.7 6.1 30.0 <0.001
Prior JAKi use (%) 1.7 2.6 1.8 16.1 <0.001
Hypertension (%) 28.1 30.4 38.4 30.1 <0.001
Dyslipidaemia (%) 24.9 32.5 23.9 33.4 <0.001
Diabetes (%) 33.0 35.7 34.8 36.8 0.32

Values are presented as the mean+SD or percentage. Differences between the groups were assessed using the Kruskal-Wallis non-
parametric test or Pearson’s *® test.

ABT, abatacept; ACPA, anticyclic citrullinated peptide antibody; ADA, adalimumab; alL-6R, anti-interleukin-6 receptor antibodies; BAR,
baricitinib; bDMARDSs, biological disease-modifying antirheumatic drugs; BS, biosimilar; CDAI, Clinical Disease Activity Index; csDMARDs,
conventional synthetic disease-modifying antirheumatic drugs; CTLA4-Ig, cytotoxic T lymphocyte-associated antigen-4-lg; CZP,
certolizumab pegol; DAS28-ESR, Disease Activity Score in 28 joints using erythrocyte sedimentation rate; eGFR, estimated glomerular
filtration rate; ETN, etanercept; GCs, glucocorticoids; GLM, golimumab; HAQ-DI, Health Assessment Questionnaire Disability Index; IFX,
infliximab; JAKI, Janus kinase inhibitors; MTX, methotrexate; NA, not applicable; PEF, peficitinib; PSL, prednisolone; RF, rheumatoid factor;
SAR, salirumab; TCZ, tocilizumab; TNFi, tumour necrosis factor inhibitors; TOF, tofacitinib; UPA, upadacitinib.

to ineffectiveness using multivariate Cox proportional
hazards modelling (table 3).

The results indicated that a high number of switched
bDMARDs or JAKi (naive, second, >third) was signifi-
cantly associated with the HR of treatment discontinua-
tion in TNFi (HR=1.61, 95% CI: 1.34 to 1.95) and alL-6R
(HR=1.40, 95% CI: 1.06 to 1.87). Concomitant oral GCs
use was significantly associated with the HR of treatment
discontinuation in TNFi (HR=1.24, 95% CI: 1.09 to 1.41).

Prior all-6R treatment was significantly associated with
the HR of treatment discontinuation in JAKi (HR=1.95,
95% CI: 1.17 to 3.25). Concomitant MTX use was signifi-
cantly associated with the lower HR of treatment discon-
tinuation in TNFi (HR=0.79, 95% CI: 0.70 to 0.89).

With respect to the factors that contribute to drug
discontinuation due to toxic adverse events, in multi-
variate Cox proportional hazards modelling (table 4),
concomitant oral GCs use was significantly associated with
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Table 2 Adjusted HRs for treatment discontinuation due to specific reasons with each agent, in comparison to TNFi

Reference HR (95% CI)
Variable TNFi (n=3577) alL-6R (n=1497) CTLA4-Ig (n=1139) JAKi (n=453)
Ineffectiveness 1 0.52 (0.46 to 0.61)**  0.74 (0.64 to 0.84)** 0.67 (0.54 to 0.83)**
Toxic adverse events 1 0.99 (0.85t0 1.17) 0.78 (0.64 t0 0.95)*  0.88 (0.65 to 1.20)
Non-toxic reasons 1 0.97 (0.82 to0 1.18) 1.20 (1.00 to 1.44)*  0.93 (0.66 to 1.32)
Remission 1 0.87 (0.65t0 1.17) 0.66 (0.45 to 0.98)* 1.12 (0.58 t0 2.16)
Total discontinuation (excluding non- 1 0.66 (0.60 to 0.73)*  0.75 (0.67 to 0.84)"* 0.73 (0.62 to 0.87)**

toxic reasons and remission)

Differences between drugs were assessed using the Cox p value.
*p<0.05, **p<0.001.

alL-6R, anti-interleukin-6 receptor antibodies; CTLA4-Ig, cytotoxic T lymphocyte-associated antigen-4-1g; JAKIi, Janus kinase inhibitors;

TNFi, tumour necrosis factor inhibitors.

the HR of treatment discontinuation in TNFi (HR=1.29,
95% CI: 1.07 to 1.55) and JAKi (HR=2.30, 95% CI: 1.23
to 4.28). In addition, higher age was significantly associ-
ated with the HR of treatment discontinuation in TNFi
(HR=1.01, 95% CI: 1.01 to 1.02), aIL-6R (HR=1.01, 95%
CIL: 1.00 to 1.02) and JAKi (HR=1.04, 95% CI: 1.01 to
1.07). Male gender was significantly associated with the
HR of treatment discontinuation in CTLA4-Ig (HR=1.86,
95% CI: 1.27 to 2.72).

A Adjusted retention due to ineffectiveness
1.0
0.8
=z
g 06 7 — alL-6R
6.9 — CTLA4-g
< L TNF{
£ 04 — JAKi
]
i)
14
0.2
0.0
T T T T T T T
0 5 10 15 20 25 30 35

Continued months

Number at risk

TNFi 3577

alLl-6R 1497

CTLA4-lg 1139
JAKI 453

2793
1186
905
324

2368
1018
775
261

2044
899
667
198

1783
797
594
146

1597 1455
707 637 579
523 481 438

104 79 72

1325

DISCUSSION

In this investigation, all-6R showed higher retention
than TNFi, CTLA4-Ig and JAKi due to ineffectiveness.
CTLA4-Ig demonstrated higher retention than TNFi and
alL-6R due to safety, as well as lower discontinuation than
TNFi due to remission. The overall drug retention was
higher in all-6R, compared with CTLA4-Ig and TNFi.
Furthermore, concomitant use of oral GCs at baseline
was significantly associated with increased risk of treat-
ment discontinuation due to ineffectiveness in TNFi, as
well as due to safety in JAKi and TNFi

B Adjusted retention due to toxic adverse events
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Figure 1 Adjusted drug retention due to (A) ineffectiveness and (B) toxic adverse events. The adjusted confounders included
baseline age, sex, disease duration, Clinical Disease Activity Index (CDAI), concomitant use of glucocorticoids, methotrexate
and other conventional synthetic disease-modifying antirheumatic drugs (csDMARDs), number of switched biological DMARDs
or JAKis and prior use of TNFi, alL-6R, CTLA4-Ig and JAKi. alL-6R, anti-IL-6 receptor antibodies; CTLA4-lg, cytotoxic T
lymphocyte-associated antigen-4-Ig; JAKI, Janus kinase inhibitors; TNFi, tumour necrosis factor inhibitors.
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A Adjusted retention due to remission
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B Adjusted total retention
(excluding non-toxic reasons and remission)
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Figure 2 Adjusted drug retention due to (A) remission and (B) total drug retention (excluding non-toxic reasons and
remission). The adjusted confounders included baseline age; sex; disease duration; Clinical Disease Activity Index (CDAI);
concomitant use of glucocorticoids; methotrexate and other conventional synthetic disease-modifying antirheumatic drugs
(csDMARDs); number of switched biological DMARDs or JAKIi; and prior use of TNFi, alL-6R, CTLA4-Ig and JAKi. alL-6R,
anti-IL-6 receptor antibodies; CTLA4-lg, cytotoxic T lymphocyte-associated antigen-4-1g; JAKI, Janus kinase inhibitors; TNFi,

tumour necrosis factor inhibitors.

Our previous research indicated that among switch-
bDMARD cases, all-6R (tocilizumab; TCZ) demon-
strated a higher treatment retention rate than TNFi and
CTLA4-Ig (ABT).” Regarding JAKi, the Swiss RA Registry
cohort showed that non-TNFi bDMARDs and TOF had
a higher retention rate than TNFi,29 and another large
cohort revealed that all-6R and JAKi had similar or
higher retention due to their higher effectiveness than
TNFi.’

However, a further interesting aspect of this study is
that all-6R demonstrated a lower discontinuation than
JAKi due to its effectiveness. Among patients with RA,
around a 150-fold variation in serum IL-6 levels and a
fivefold variation in serum soluble IL-6R levels have been
reported.” Previous in vitro studies revealed that a simu-
lation of weekly subcutaneous TCZ injection achieved
over 99% IL-6R occupancy,” although JAKi simulation
demonstrated 43%-55% signaling inhibition of IL-6/
pSTAT1 in monocytes.” Taken together, in patients with
a stronger involvement of IL-6, aIL-6R may have a greater
potential than JAKi to improve the condition, although
further research is required to confirm this assumption.
In addition, prior treatment with alL-6R in the JAKi group
may have a significant negative impact on drug discon-
tinuation. Nevertheless, considering real-world settings,
JAKi are frequently used in such ‘difficult-to-treat’ cases,

so the findings may be more relevant in actual clinical
settings.

In terms of toxic adverse events, a previous report
demonstrated that among all b(DMARDs used for treating
patients with RA, ABT exhibited the lowest risk of hospi-
talised infection than TNFi and alL-6R.** Furthermore,
a meta-analysis demonstrated that ABT was associated
with a significantly lower risk of cardiovascular events
than TNFi (risk ratio, RR=0.37; 95% CI: 0.24 to 0.55).**
Conversely, the results from a large international registry
revealed that JAKi were associated with a higher inci-
dence of adverse eventrelated discontinuation than TNFi
(adjusted HR=1.16, 95% CI: 1.03 to 1.33).> However, a
recent systematic review and meta-analysis indicated
only tendencies with relatively large variances and no
significant differences in the safety profile between TNFi
and JAKi (RR=3.54, 95% CI: 0.30 to 42.09).*" Another
meta-analysis showed that while ABT exhibited a slightly
increased risk of malignancy, no such increased risk was
observed with TOF and TCZ compared with TNFi.* Alto-
gether, this study suggests that the higher retention rate
of CTLA4-Ig was a result of its comparatively superior
safety profile compared with TNFi and alL-6R.

With respect to the impact of concomitant GCs admin-
istration, patients in clinical remission with bDMARDs
experienced significantly longer survival of their

6
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bDMARDs with discontinued GCs use.*® Further, a recent
Japanese registry report revealed that daily GCs doses
of over 3mg were predictive of poor responsiveness to
newly administered bDMARDs treatment.”” In addition,
the concomitant use of GCs (PSL over 5mg/day) with
bDMARDs™ * and JAKi treatments’ was associated with
an increased risk of toxic adverse events. We postulated
that patients requiring oral GCs might be influenced by
various cytokines, such as IL-6, IL-17, IL-1B and IFN—y,4O
which could be challenging to counteract solely through
TNF inhibition, as it acts relatively downstream in the
cytokine cascade, unlike all-6R," CTLA4-Ig** and JAKi.
In addition, broad inhibition of cytokines by both GCs
and JAKi could result in compromised safety. However,
the underlying reasons for the diminished retention due
to safety in the combination of GCs and TNFi should be
elucidated through further studies.

With respect to ageing, the incidence of serious infec-
tions in elderly patients undergoing treatment with TNFi
was approximately three times higher than in younger
patients.* Additionally, the increased age correlated with
an elevated risk of herpes zoster,* major adverse cardio-
vascular events®” and gastrointestinal perforation during
TOF treatment.*’

In terms of treatment discontinuation due to remis-
sion with bDMARDs, previous studies demonstrated
that infliximab (IFX) and adalimumab (ADA) have a
greater potential for discontinuation, as evidenced by
the BeSt and HIT HARD studies in early RA and by the
HONOR studies in established RA.** Moreover, our
prior research indicated that TNF monoclonal anti-
bodies (IFX, ADA and golimumab) are more effective in
achieving sustained bDMARDs-free remission than TCZ
and ABT." Nevertheless, these previous findings may
have influenced the discontinuation decisions reached
by individual physicians.

The reason for the higher discontinuation rate of
CTLA4-Ig due to its non-toxicity compared with TNFi is
still elusive. The higher median age of patients receiving
ABT (65.4 years) compared with those receiving TNFi
(56.3 years) may have contributed to a higher rate of
hospital transitions or a greater reluctance toward self-
injection. Further research is necessary to validate these
hypotheses.

In addition, the efficacy of low-dose MTX in Japanese
populations merits consideration. The intraerythro-
cyte concentration of MTX-polyglutamate, a valuable
biomarker of MTX efficacy, was 65 nmol/L with a weekly
dose of 13.4mg in patients from the USA; however, it
reached 94nmol/L with a weekly dose of 10.3 mg in Japa-
nese patients.”

This study has several limitations. First, the reasons for
discontinuation of treatment were based on the decisions
of individual physicians without standardised criteria,
despite the patients being monitored by experienced
senior rheumatologists in university-affiliated hospitals.
Second, the initial dosages of each agent were determined
based on manufacturer recommendations, although

difficult to monitor minor dosage adjustments over the
course of the study. Third, this study could not determine
the difference between intravenous and subcutaneous,
or original and biosimilar bDMARDs. Fourth, comorbid-
ities that could potentially impact drug retention, such
as lung diseases and history of malignancies and major
adverse cardiovascular events, were not fully assessed.
Fifth, some patients lacked the data of baseline disease
duration and disease activity, and the missing value was
completed using multiple imputations. Finally, the results
may have been influenced by the smaller number of
patients treated with JAKi. However, the study’s strength
was its examination of the factors affecting bDMARD
and JAKi retention, considering relevant clinical back-
grounds such as the prior histories of each bDMARD and
JAKI, particularly in ‘difficult-to-treat” patients with RA
who may not have been included in RCTs.

Conclusions

In this investigation, all-6R showed higher retention
than TNFi, CTLA4-Ig and JAKi due to ineffectiveness.
CTLA4-Ig demonstrated higher retention than TNFi and
alL-6R due to safety, as well as lower discontinuation than
TNFi due to remission. The adjusted overall drug reten-
tion, excluding non-toxicity and remission, was higher
in all-6R, compared with CTLA4-Ig and TNFi. Further-
more, concomitant use of oral GCs at baseline was signif-
icantly associated with increased risk of treatment discon-
tinuation due to ineffectiveness in TNFi, as well as due to
safety in JAKi and TNFi.
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