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Abstract

Objectives In Japan, pharmacological treatment for rheumatoid arthritis (RA), including biologic disease-modifying antirheu-
matic drugs (- DMARDSs) and Janus kinase inhibitors (JAKi), is provided by both orthopaedic surgeons and rheumatologists.
However, differences in patient characteristics, treatment selection, and outcomes between these two clinical settings have
not been fully elucidated. This study aimed to compare these factors using real-world data.

Methods Using the ANSWER cohort, we identified 7268 RA treatment courses initiating bDMARDs or JAKi between
August 2002 and May 2023. Patients were classified into orthopaedic surgeon—managed and rheumatologist-managed groups.
Patient characteristics and treatment patterns were compared. Treatment retention due to ineffectiveness and adverse events
was assessed using Cox proportional hazards models to estimate hazard ratios (HRs) adjusted for potential confounders.
Results Compared with the rheumatologist-managed group, patients managed by orthopaedic surgeons had longer disease duration,
higher seropositivity, greater functional impairment, although lower comorbidity prevalence such as hypertension, dyslipidemia,
and diabetes mellitus. Methotrexate, tumor necrosis factor inhibitors, JAKIi, and intra-articular injections were used more frequently,
whereas oral glucocorticoids were used less frequently. After adjustment, treatment retention due to ineffectiveness was comparable
between groups (HR 0.98, 95% CI0.83-1.17), and changes in disease activity were similar. Discontinuation due to adverse events
was significantly less frequent in the orthopaedic surgeon—managed group (HR 0.61, 95% CI 0.46-0.82).

Conclusions Despite differences in patient profiles and treatment patterns, molecular-targeted therapy managed by ortho-
paedic surgeons achieved comparable effectiveness and was associated with a lower risk of discontinuation due to adverse
events compared with rheumatology care.

Key Points

o Patients managed by orthopaedic surgeons had longer disease duration, higher seropositivity, and more advanced structural and functional
impairment than those managed by rheumatologists.

e Despite these differences, treatment effectiveness and disease activity improvement with bDMARDs or JAK inhibitors were comparable
between specialties after adjustment for confounders.

o Treatment discontinuation due to adverse events was less frequent in patients managed by orthopaedic surgeons.

o Guideline-based management may enable consistent clinical outcomes across different specialties in real-world rheumatoid arthritis care.

Keywords BDMARD:s - Drug retention - Janus kinase inhibitors - Real-world data - Rheumatoid arthritis

Introduction

Biologic disease-modifying antirheumatic drugs (bDMARDs),
including tumor necrosis factor inhibitors (TNFi), anti-
interleukin-6 receptor antibodies (alL-6Ra), and cytotoxic
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T-lymphocyte antigen 4—immunoglobulin fusion protein
(CTLA4-Ig), and Janus kinase inhibitors (JAKi) have sub-
stantially improved disease control and long-term outcomes
in patients with rheumatoid arthritis (RA) [1-3]. Current treat-
ment strategies emphasize early intervention and tight disease
activity control based on established clinical guidelines [3, 4].
In routine clinical practice, however, the organization of RA
care differs across countries. Japan represents a unique clini-
cal setting in which both rheumatology-oriented orthopaedic
surgeons and rheumatologists routinely provide pharmacologi-
cal treatment for RA, including bDMARDs and JAKi [5, 6].
This dual-care system is uncommon worldwide, where phar-
macological management of RA is generally centralized within
rheumatology. In daily clinical practice in Japan, patients and
physicians from other specialties frequently question whether
advanced pharmacological therapy for RA should be managed
in orthopaedic surgery clinics or rheumatology clinics, with a
common perception that rheumatology clinics may be more
experienced in pharmacological management and therefore
associated with fewer treatment discontinuations due to inef-
fectiveness or adverse events.

Previous analyses from the [IORRA cohort have reported
differences in patient characteristics and changes in disease
activity between patients managed in orthopaedic surgery
and rheumatology clinics in Japan [5]. However, studies
that account for differences in patient backgrounds through
statistical adjustment and compare treatment retention between
these two clinical settings are still lacking. Drug retention is
considered a reliable measure of a drug’s safety, efficacy,
and tolerability, despite the potential influence of diverse
factors, such as variations in healthcare provision and patient
demographics [7].

We therefore hypothesized that patient characteristics,
treatment patterns, and treatment outcomes may differ
between RA patients treated with bDMARDs or JAKi
in orthopaedic surgery clinics and those treated in
rheumatology clinics. Using data from the Kansai
Consortium for Well-being of Rheumatic Disease Patients
(ANSWER) cohort, the primary endpoint of this study was
to compare treatment retention between the two clinical
settings according to reasons for treatment discontinuation.
Secondary endpoints included comparisons of baseline
patient characteristics and treatment-related variables.

Materials and methods

Patients

The ANSWER cohort is a multicenter, observational
registry of patients with rheumatic diseases in the Kansai

region in Japan [8—11]. We retrospectively collected patient
data from eight major university-affiliated hospitals and
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one large community hospital: Osaka University, Kyoto
University, Osaka Metropolitan University, Osaka Medical
and Pharmaceutical University, Kansai Medical University,
Kobe University, Nara Medical University, Kinki University,
and Osaka Red Cross Hospital. Pharmacological treatment
was provided by rheumatologists or rheumatology-oriented
orthopaedic surgeons. All treating physicians, including
orthopaedic surgeons, were board-certified rheumatology
specialists certified by the Japan College of Rheumatology
(JCR). Subsequently, a retrospective medical chart review
was conducted to determine whether bDMARDs or JAKi
were prescribed by orthopaedic surgeons or rheumatologists,
and patients were classified into the orthopaedic surgeon
group or the rheumatologist group accordingly. RA diagnosis
was based on the 1987 American College of Rheumatology
(ACR) [12] or the 2010 ACR/European League Against
Rheumatism (EULAR) RA classification criteria [13].
Treatment with bDMARDSs and JAKi was at the discretion
of the treating physician, based on the JCR guidelines [4].
The 2024 JCR guidelines recommend escalating therapy
with additional conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs) or moving to phase II
treatment with bDMARDs or JAKI for patients not achieving
low disease activity on initial csDMARDs therapy (mainly
by methotrexate [MTX]). Drug dosages were prescribed
according to the manufacturers’ recommendations.

We included patients treated with bDMARDs or JAKIi from
August 2002 to May 2023, with complete records of treatment
start and end dates and reasons for discontinuation. We catego-
rized the reasons for discontinuation into four main categories:
(1) ineffectiveness (including both primary and secondary fail-
ures), (2) toxic adverse events (including infections, dermato-
logic, pulmonary, cardiovascular, hematologic, and malignant
complications), (3) non-toxic reasons (patient preference, desire
for pregnancy, etc.), and (4) remission [14]. We excluded those
with missing essential data, such as age, sex, or disease dura-
tion. We also collected information on concomitant medications,
including dosages of MTX, glucocorticoids (GCs; prednisolone
[PSL] equivalent), and other csDMARD:s, as well as clinical and
laboratory variables, including disease activity scores such as the
Clinical Disease Activity Index (CDAI) and Disease Activity
Score in 28 joints using the C-reactive protein (DAS28-CRP)
and erythrocyte sedimentation rate (DAS28-ESR), serological
status for rheumatoid factor (RF) and anti—cyclic citrullinated
peptide antibody (ACPA), estimated glomerular filtration rate
(eGFR), and Krebs von den Lungen-6 (KL-6).

Statistical analysis
To compare baseline patient characteristics and treat-

ment-related variables, continuous variables were
analyzed using the Mann—Whitney U test, whereas
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categorical variables were compared using the chi-
square test. To compare treatment retention between the
two groups, Kaplan—Meier curves were generated and
adjusted Cox proportional hazards regression analyses
were performed to estimate hazard ratios (HRs). These
analyses were adjusted for previously identified potential
confounders, including baseline age, sex, disease dura-
tion, body mass index, RF positivity, ACPA positivity,
eGFR, KL-6, comorbid hypertension, dyslipidemia, and
diabetes mellitus, concomitant MTX use, concomitant
GC use and other csDMARDs use, initiated drug class
(TNFi, alL-6Ra, CTLA4-Ig, or JAKi), bDMARDs or
JAKi-naive status, and Steinbrocker stage and functional
class [15-18]. To compare disease activity control after
initiation of bDMARDs or JAKi, mean CDAI values at
baseline and at 1, 3, 6, and 12 months after treatment
initiation were compared between the two groups using
the Mann—Whitney U test at each time point. In addi-
tion, chi-square tests were used to compare CDAI remis-
sion rates between the two groups at each time point. All
statistical analyses were performed using EZR (Saitama
Medical Center, Jichi Medical University, Saitama,
Japan), a graphical user interface for R software (R Foun-
dation for Statistical Computing, Vienna, Austria) [19].
Statistical significance was considered at P <0.05 in a
two-sided test.

Results
Baseline characteristics

The patient selection process is shown in Fig. 1. A total of
7268 treatment courses from 4026 patients with RA were

included, comprising 5436 treatment courses managed by
rheumatologists and 1832 treatment courses managed by
orthopaedic surgeons. Baseline characteristics at treat-
ment initiation are summarized in Table 1. Patients man-
aged by orthopaedic surgeons had a longer disease duration
and higher positivity rates for RF and ACPA than those
managed by rheumatologists. More advanced functional
impairment and structural joint damage were observed
in the orthopaedic surgeon group, as indicated by higher
Health Assessment Questionnaire Disability Index (HAQ-
DI) scores and more advanced Steinbrocker stage and func-
tional class. Patients in the rheumatologist group showed a
higher prevalence of hypertension, dyslipidemia, and dia-
betes mellitus, along with lower baseline eGFR and higher
KL-6 levels.

Treatment characteristics

Treatment-related characteristics at treatment initiation
are summarized in Table 2. Supplementary Table 1 pre-
sents the distribution of individual bDMARDs and JAKi
prescribed in this study. The distribution of initiated drug
classes differed between the two groups. TNFi and JAKi
were more frequently prescribed by orthopaedic surgeons,
whereas alL.-6Ra and CTLA4-Ig were more commonly
prescribed by rheumatologists. MTX was used more fre-
quently in the orthopaedic surgeon group; however, the
prescribed dose was lower compared with the rheumatolo-
gist group. Concomitant use of other csDMARDs was
less frequent among patients managed by orthopaedic
surgeons. Regarding GCs use, oral GCs were used less
frequently in the orthopaedic surgeon group, whereas
intra-articular GCs injections during follow-up were more
common.

Fig. 1 Flowchart of the patients’
enrollment. Flow diagram illus-
trating patient selection from

RA patients registered in the ANSWER cohort
from August 2002 to May 2023 (10,902 patients)

the ANSWER cohort database.
Abbreviations: bDMARDs,
biological disease-modifying

61.4% who did not use bDMARDSs or JAKi

anti-rheumatic drugs; JAKi,
Janus kinase inhibitor; RA,

0,
rheumatoid arthritis 38.6%

(6,697 patients)

Patients who used bDMARDs or JAKi
(7,816 treatment courses of 4,205 patients)

7.0% who missed essential data*

93.0%

(548 treatment courses of 179 patients)

Patients enrolled in this study
(7,268 treatment courses of 4,026 patients)
cared by Rheumatologists (n=5,436), Orthopaedic surgeons (n=1,832)

@ Springer



Clinical Rheumatology

Table 1 Baseline characteristics of patients at initiation of bDMARD
or JAK inhibitor therapy

Variable Rheumatologists Orthopaedic sur- P value
(n=5436) geons (n=1832)
Age (years) 60.4+15.3 60.1+14.5 0.509
Female sex (%) 82.2 86.0 <0.001
Disease duration (years) 9.1+9.4 13.7+12.1 <0.001
BMI (kg/m?) 22.1+3.7 222+3.8 0.436
RF positivity (%) 76.4 81.4 <0.001
ACPA positivity (%) 794 85.1 <0.001
CRP (mg/dL) 1.6+£2.6 1.5+2.4 0.316
ESR (mm/h) 36.2+28.4 40.4+29.1 <0.001
eGFR (mL/min/1.73 m?) 75.7+23.9 78.1+£25.6 0.006
KL-6 (U/mL) 315.6+326.9 285.7+187.1 <0.001
TIC (28 joints) 40+4.8 4.1+5.1 0.900
SJC (28 joints) 3.7+4.3 3.7+4.1 0.770
Patient VAS (mm) 49.3+26.9 48.2+28.0 0.299
Physician VAS (mm) 38.4+24.7 37.2+24.1 0.252
DAS28-CRP 37+1.3 3.6+1.3 0.515
DAS28-ESR 43+14 44+14 0.156
CDAI 16.6+10.9 16.3+10.7 0.528
SDAI 18.3+12.0 17.8+11.6 0.342
HAQ-DI 1.0+0.8 1.1+0.9 0.020
bDMARD:s or JAKi naive 52.4 48.9 0.009
(%)
2nd bDMARDs or JAKi (%) 23.5 25.9 0.034
>3rd bDMARD:S or JAKi 24.1 25.2 0.367
(%)
Comorbid hypertension (%)  13.7 8.4 <0.001
Comorbid dyslipidemia (%) 11.2 3.7 <0.001
Comorbid diabetes mellitus ~ 15.8 8.1 <0.001
(%)
Steinbrocker classification
Class I (%) 31.6 29.5 0.159
Class II (%) 48.0 423 <0.001
Class IIT (%) 17.9 24.9 <0.001
Class IV (%) 2.5 33 0.125
Stage I (%) 35.2 16.2 <0.001
Stage II (%) 27.1 16.9 <0.001
Stage IIT (%) 13.6 28.4 <0.001
Stage IV (%) 24.0 38.5 <0.001

Values are presented as mean +standard deviation or percentage.
Differences between groups were assessed using the Mann—Whitney
U test for continuous variables and the chi-square test for categorical
variables

Abbreviations: ACPA anti-cyclic citrullinated peptide
antibody, bDMARDs biologic disease-modifying antirheumatic
drugs, BMI body mass index, CDAI Clinical Disease Activity
Index, CRP C-reactive protein, DAS28 Disease Activity Score in 28
joints, eGFR estimated glomerular filtration rate, ESR erythrocyte
sedimentation rate, HAQ-DI Health Assessment Questionnaire
Disability Index, JAKi Janus kinase inhibitor, KL-6 Krebs von den
Lungen-6, RF rheumatoid factor, SDAI Simplified Disease Activity
Index, SJC swollen joint count, 7JC tender joint count, VAS visual
analog scale
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Comparison of treatment retention (adjusted Cox
proportional hazards analysis)

Kaplan—Meier curves for treatment discontinuation due to
ineffectiveness and adverse events are shown in Fig. 2, and the
results of adjusted Cox proportional hazards regression analy-
ses are summarized in Table 3. After adjustment for baseline
patient characteristics and treatment-related variables, the
adjusted HR for treatment discontinuation due to ineffective-
ness in the orthopaedic surgeon group was not significantly
different from that in the rheumatologist group (HR 0.98, 95%
CI 0.83-1.17). In contrast, treatment discontinuation due to
adverse events was less frequent among patients managed by
orthopaedic surgeons (HR 0.61, 95% CI 0.46-0.82). Supple-
mentary Tables 2 and 3 present the HRs for individual risk
factors associated with treatment discontinuation due to inef-
fectiveness and adverse events, respectively. For discontinu-
ation due to ineffectiveness, dyslipidemia, concomitant GC
use, and prior exposure to bDMARDs or JAKi were identi-
fied as significant risk factors. In contrast, for discontinuation
due to adverse events, male sex, comorbid hypertension, and
concomitant GC use were associated with an increased risk.
Notably, even after adjustment for these factors, management
by orthopaedic surgeons remained independently associated
with a lower risk of treatment discontinuation due to adverse
events. Regarding remission, treatment discontinuation after
achieving remission tended to be more frequent among
patients managed by rheumatologists than among those man-
aged by orthopaedic surgeons.

Changes in disease activity after bDMARD or JAKi
initiation

Changes in disease activity after initiation of bDMARDs or
JAKIi are shown in Fig. 3a. Mean Clinical Disease Activity
Index (CDAI) values improved over time in both groups. At
baseline and at 1, 3, 6, and 12 months after treatment initia-
tion, no significant differences in mean CDAI values were
observed between patients managed by orthopaedic surgeons
and those managed by rheumatologists. In addition, CDAI
remission rates at each time point did not differ significantly
between the two groups (Fig. 3b).

Discussion

In this multicenter cohort study using the ANSWER reg-
istry, we compared patient characteristics, treatment pat-
terns, treatment retention, and disease activity control
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Table 2 Comparison of
treatment strategies between
groups

Drug retention due to ineffectiveness

Variable Rheumatologists Orthopaedic surgeons P value
(n=5436) (n=1832)
Initiated bDMARDs or JAKi
TNFi (%) 46.9 53.1 <0.001
alL-6Ra (%) 233 20.6 0.015
CTLA4-Ig (%) 17.5 10.2 <0.001
JAKi (%) 12.3 16.2 <0.001
Concomitant treatment
MTX usage (%) 41.4 46.0 <0.001
MTX dose (mg/week) 9.9+4.8 8.7+3.6 <0.001
GCs usage (%) 33.1 27.0 <0.001
GCs dose (PSL equivalent, mg/day) 54+4.4 42+2.6 <0.001
Other csDMARDs usage (%) 50.4 38.7 <0.001
Sulfasalazine usage (%) 19.9 16.2 <0.001
Iguratimod usage (%) 13.0 10.8 0.014
Tacrolimus usage (%) 8.6 6.0 <0.001
Bucillamine usage (%) 8.2 3.7 <0.001
Intra-articular GCs injection during 4.7 14.6 <0.001

follow-up (%)

Values are presented as mean+standard deviation or percentage. Differences between groups were
assessed using the Mann—Whitney U test for continuous variables and the chi-square test for categorical
variables

Abbreviations:  alL-6Ra  anti-interleukin-6  receptor antibody, bDMARDs biologic disease-
modifying antirheumatic drugs, csDMARDs conventional synthetic disease-modifying antirheumatic
drugs, CTLA4-Ig Cytotoxic T-Lymphocyte Antigen 4-Immunoglobulin fusion protein, GCs glucocorticoi
ds, JAKi Janus kinase inhibitor, MTX methotrexate, PSL prednisolone, TNFi tumor necrosis factor inhibitor

Drug retention due to adverse events

1.0 7 —— Orthopaedic surgeons 1.0 7 -\
— Rheumatologists
08 7 08 —— Orthopaedic surgeons
— Rheumatologists
> 06 7 206 7
2 2
[ ©
Qo Q
<) [
T 04 - & 04
0.2 0.2
0.0 0.0
T T T T T T T T T T T T T T
0 5 10 20 25 30 35 0 5 10 15 20 25 30 35
Number at risk Number at risk
0 2003 1503 1256 923 817 730 666 0 2003 1503 1256 1059 923 817 730 666
1 597 473 412 325 294 259 236 1 597 473 412 357 325 294 259 236

Fig.2 Kaplan—Meier curves for drug retention by treating department. Kaplan—Meier curves for treatment retention are shown for the rheuma-
tologists group and the orthopaedic surgeons group. a Retention due to ineffectiveness. b Retention due to adverse events
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Table 3 Adjusted hazard ratios for treatment discontinuation accord-
ing to reason

Reason for discon- Hazard ratio (refer- 95% CI P value

tinuation ence =rheumatologist

group)
Ineffectiveness 0.98 0.83-1.17 0.854
Adverse events 0.61 0.46-0.82 0.001

0.66-1.15 0.318
0.30-0.93 0.026

Non-adverse events 0.86

Remission 0.53

Hazard ratios (HRs) and 95% confidence intervals (CIs)
were estimated using Cox proportional hazards models. The
rheumatologist group was used as the reference. Models were
adjusted for age, sex, disease duration, BMI, RF, and ACPA
positivity, concomitant MTX use, concomitant GCs use and other
csDMARDs use, initiated drug class (TNFi, alL-6Ra, CTLA4-Ig,
or JAKi), bDMARDs or JAKi-naive status, and Steinbrocker stage
and class, comorbid hypertension, dyslipidemia, diabetes mellitus,
baseline eGFR and KL-6. Non-adverse events included patient
preference, pregnancy planning, and other non-medical reasons

Abbreviations: ACPA anti—cyclic citrullinated peptide antibody, a/L-
6Ra anti-interleukin-6 receptor antibody, bDMARDs biologic
disease-modifying  antirheumatic ~ drugs, BMI body mass
index, CTLA4-Ig Cytotoxic T-Lymphocyte  Antigen 4—
Immunoglobulin fusion protein, eGFR estimated glomerular
filtration rate, GCs glucocorticoids, JAKi Janus kinase inhibitor, KL-
6 Krebs von den Lungen-6, MTX methotrexate, RF rheumatoid
factor, TNFi tumor necrosis factor inhibitor

between RA patients treated by rheumatologists and those
treated by orthopaedic surgeons. Patients managed by
orthopaedic surgeons had longer disease duration, higher
seropositivity for RF and ACPA, and more advanced radi-
ographic and functional impairment. Despite these differ-
ences in baseline characteristics and treatment strategies,
disease activity improvement after treatment initiation and
treatment retention due to ineffectiveness were compara-
ble between the two groups after adjustment for potential
confounders. In contrast, treatment discontinuation due to
adverse events occurred more frequently among patients
managed by rheumatologists.

Historically, both orthopaedic surgeons and rheumatolo-
gists have been involved in the pharmacological manage-
ment of RA in Japan, a system that is relatively uncommon
worldwide where RA treatment is usually provided primarily
by rheumatologists. In Japan, however, access to rheumatol-
ogy specialists may be limited in some regions, particularly
in rural areas with wide medical catchment regions. In this
context, orthopaedic surgeons also contribute to RA care.
Importantly, orthopaedic surgeons involved in pharmaco-
logical management typically complete formal rheumatol-
ogy training and are board-certified by the Japan College
of Rheumatology or the Japan Orthopaedic Association.
All orthopaedic surgeons included in this study were such
trained specialists. These results may provide useful insights
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for healthcare systems facing similar challenges in ensuring
adequate access to rheumatology care.

Patients treated by orthopaedic surgeons exhibited
distinct baseline characteristics compared with those
treated by rheumatologists. The orthopaedic surgeon
group included a higher proportion of women, a longer
disease duration, higher positivity rates for RF and ACPA,
and a higher ESR, indicating a predominance of patients
with typical seropositive and established RA, consistent
with patterns previously reported in the IORRA cohort
[5]. This finding may reflect the clinical practice pattern
whereby diagnostically challenging cases are referred to
rheumatology clinics, whereas patients with more typical
rheumatoid arthritis may also be treated in orthopaedic
surgery clinics. In addition, some patients may have
been referred for surgical evaluation and subsequently
continued pharmacological management in orthopaedic
surgery clinics, which could partly explain the higher
prevalence of advanced radiographic stage and functional
impairment in this group.

Regarding treatment strategies, orthopaedic surgeons
more frequently prescribed TNFi and JAKi, accompanied
by higher rates of MTX use but lower rates of concomitant
GCs and other csDMARDs. The higher use of TNFi in the
orthopaedic surgery group may be attributable to the higher rate
of concomitant MTX use in this group. Although information
on comorbidities such as interstitial lung disease was not
available, unmeasured patient factors may have influenced
treatment selection, including preferential use of CTLA4-Ig in
rheumatology clinics.

After adjustment for differences in baseline characteristics
and treatment-related factors, treatment retention due
to ineffectiveness did not differ significantly between
the orthopaedic surgeon group and the rheumatologists
group. This finding is noteworthy given that patients in
the orthopaedic surgery group had several unfavorable
prognostic features, including longer disease duration,
lower proportions of bDMARDs or JAKi-naive patients,
and more advanced joint destruction [20, 21]. This result
may reflect the widespread implementation of standardized
treatment strategies based on current ACR/EULAR and
JCR guidelines, which have enabled patients to receive
comparable care across different clinical settings. Adherence
to these treatment guidelines may therefore play an
important role in achieving consistent clinical outcomes
regardless of the treating specialty.

In this study, treatment discontinuation due to adverse
events was more frequent among patients managed by
rheumatologists. Although adjustments were made for
comorbid hypertension, dyslipidemia, and diabetes,
and baseline KL-6 levels were included as a surrogate
for interstitial lung disease, this finding may still reflect
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a
CDAI change after treatment initiation

— Rheumatologists
14 — Orthopaedic surgeons

baseline 1 3 6 12
months

Fig.3 Changes in Clinical Disease Activity Index and remission rates
after treatment initiation. a Mean Clinical Disease Activity Index
(CDAI) values from baseline to 12 months after initiation of a bio-
logic disease-modifying antirheumatic drug or Janus kinase inhibitor
are shown for the rheumatologists group and the orthopaedic sur-

residual differences in patient characteristics not fully
captured in the registry. Furthermore, the higher burden
of comorbidities in the rheumatologist group may have
prompted more cautious management, including preventive
discontinuation for relatively mild adverse events, thereby
lowering the threshold for treatment cessation. Therefore,
this observation should be interpreted cautiously and does
not necessarily indicate a higher intrinsic safety risk in
rheumatology care.

Similarly, treatment discontinuation due to remission was less
frequent in the orthopaedic surgeon group. This difference may
reflect variations in treatment goals or clinical decision-making
between specialties, including differences in the definition of
remission, the timing of treatment de-escalation, or physicians’
preferences regarding treatment continuation. Therefore, this
finding may represent differences in clinical management rather
than true differences in treatment effectiveness.

Several limitations of this study should be acknowledged.
First, information on important comorbidities, such as interstitial
lung disease and other connective tissue diseases, was not
available in the registry, which may have influenced both
treatment selection and adverse event—related discontinuation.
Second, information on surgical procedures performed during
follow-up was not available; therefore, the potential impact
of surgery on disease activity could not be evaluated. Third,
detailed information on adverse events was not available for
all treatment courses. Fourth, this study included only patients
receiving phase II or phase III therapy with bDMARDs or
JAKG; therefore, patients treated with csDMARDs alone were
not evaluated, and the findings may not represent all patients
managed in orthopaedic surgery or rheumatology clinics.

CDAI remission rate

HE Rheumatologists M Orthopaedic surgeons

35 4

n.s n.s n.s n.s n.s

30 -
25 -
20 A
15 4
10 4
5 J_I
0 . . : .

baseline 1 3 6 12

months

geons group. Error bars indicate standard error. b CDAI remission
rates at each time point from baseline to 12 months after treatment
initiation are shown for the rheumatologists group and the orthopae-
dic surgeons group

Fifth, the ANSWER cohort consists of patients treated at large
hospitals in the Kansai region of Japan, which may limit the
generalizability of the findings to other clinical settings or
healthcare systems.

Despite these limitations, this study provides clinically
important and novel insights by demonstrating that
bDMARDs and JAKi therapy delivered by orthopaedic
surgeons is not associated with inferior treatment retention
or disease activity control compared with rheumatology
clinics in real-world clinical practice.

Conclusions

In this multicenter cohort study, treatment retention and
disease activity control with bDMARDSs and JAKi therapy
were comparable between patients managed by orthopaedic
surgeons and rheumatologists. These findings suggest
that, with guideline-based treatment, patients treated
by orthopaedic surgeons can achieve clinical outcomes
comparable to those in rheumatology clinics.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10067-026-08061-7.
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