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ABSTRACT

Introduction: Glucocorticoids (GC) are cur-
rently recommended as a bridging therapy in
combination with conventional synthetic dis-
ease-modifying anti-rheumatic drugs
(csDMARD) for the treatment of rheumatoid
arthritis (RA) and should be tapered as rapidly as
clinically feasible. We aimed to explore poten-
tial predictors for GC discontinuation in
patients commencing GC with concomitant
csDMARD.
Methods: We used data from a longitudinal
real-world cohort. RA patients who newly star-
ted GC concomitantly with csDMARD were
included. All patients were divided into four
groups, according to degree of change in disease
activity at 3 months from baseline (group 1:
worsening or no decrease; group 2: 0–24.9%
decrease; group 3: 25.0–49.9% decrease; group
4: C 50.0% decrease). Cox regression was used

to estimate hazard risk (HR) with 95% confi-
dence interval (CI).
Results: In total, 124 out of 207 RA patients
discontinued GC at the rheumatologist’s dis-
cretion and 79.1% (91/115) of them successfully
stopping GC without flare within 6 months
after GC withdrawal. Increasing age (HR 0.99,
95% CI 0.98–1.00, p = 0.043) and concomitant
nonsteroidal anti-inflammatory drugs use at GC
initiation (HR 0.47, 95% CI 0.25–0.88,
p = 0.018) were independently associated with
GC withdrawal failure. Moreover, the degrees of
disease activity improvement at 3 months sig-
nificantly predicted the possibility of subse-
quent GC discontinuation (fully adjusted HR
1.35–1.47, p\ 0.01), with 2.38–3.59 times
higher in group 4 than group 1. Switching the
outcome to successfully stopping GC without
short-term flare yielded similar findings.
Conclusions: The degrees of disease activity
improvement at 3 months independently pre-
dicted the subsequent GC withdrawal. These
findings suggest the importance of dynamic
treatment strategies with a closer look at disease
activity during GC tapering and
discontinuation.
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Key Summary Points

Why carry out this study?

Glucocorticoids (GC) are currently
recommended as a bridging therapy in
combination with conventional synthetic
disease-modifying anti-rheumatic drugs
(csDMARD) and should be tapered as
rapidly as clinically feasible for
rheumatoid arthritis (RA).

To date, the risk profiles for failure of GC
discontinuation, in a real-life setting, is
scarcely reported in RA patients, leaving a
huge knowledge gap.

What was learned from this study?

In RA patients initiating GC and
concomitant csDMARD, the degrees of
disease activity improvement at 3 months
or week 6 independently predicted the
subsequent GC withdrawal.

Increasing age and concomitant use of
nonsteroidal anti-inflammatory drugs at
GC initiation were risk factors for GC
withdrawal failure.

These findings suggest the importance of
dynamic treatment strategies with a closer
look at disease activity and shed light on
individualized precision strategy for GC
discontinuation.

INTRODUCTION

Since the first identification in 1948, glucocor-
ticoids (GC) have played important roles in the
management of rheumatoid arthritis (RA)
although some controversy remains [1–5]. This
is due to its advantage of a rapid onset of action
on one hand and well-documented disease-
modifying effects on the other [6, 7]. In daily
practice, about half of RA patients received GC
therapy in US and Europe [8–10]. In developing
countries, GC appears to be more universally

used because of being cheap, easy to access, and
often without a prescription [6]. However, the
gradually increasing safety concerns of GC long-
term exposure, even at low dose, leads to lot of
debates on the GC usage in RA [8–12]. Pro-
longed use of GC is indeed common in routine
practice due to the complicated clinical sce-
narios and absence of evidence-based tapering
protocol.

In the European League Against Rheumatism
(EULAR) recommendations for the manage-
ment of RA, GC has long been recommended as
a part of therapy, concomitantly with conven-
tional synthetic disease-modifying anti-rheu-
matic drug (csDMARD) and should be stopped
as rapidly as clinically feasible, ideally within
3–6 months [3, 4]. GC co-therapy with
csDMARD is considered a failure if GC cannot
be withdrawn within an acceptable time frame,
and a biological or targeted synthetic DMARD
(b/tsDMARD) should be added [3, 4]. In our
previous research, about 60% of patients who
newly started GC concomitantly with
csDMARD finally discontinued GC during a
median follow-up of 38.6 months in real-world
setting [13]. This also implies GC withdrawal is
not reachable in over one-third of RA patients
who received GC co-therapy with csDMARD in
day-to-day practice. In this regard, unravelling
the risk factors for GC discontinuation failure is
urgent and significant. Therefore, we aimed to
explore predictors of GC discontinuation in RA
patients commencing GC with concomitant
csDMARD in real-world practice.

METHODS

Study Design and Participants

This study is a retrospective analysis of
prospectively collected data from Treat-to-TAR-
get in RA (TARRA) cohort of RA patients. The
cohort, first established over a decade ago, is a
monocentric longitudinal cohort and has been
described in greater detail in our previous
research [13–19]. Briefly, demographics, symp-
tom duration, RA core variables, and treatment
details were collected at the first visit. After that,
all participants are prospectively followed up
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and documented at least every 3 months for
those in moderate/high diseases activity and
every 3–12 months (usually 3–6 months) for
those in remission/low disease activity (LDA).
Extra follow-up is scheduled besides those at
regular intervals to satisfy clinical needs. The
treatment decisions at each visit are made at the
discretion of attending physicians based on
disease activity heading for clinical remission.
The TARRA cohort was approved by the Insti-
tutional Review Board (IRB) of our hospital and
the participants provided informed consent to
participate in this study (IRB number 2014-785).

All patients in the TARRA cohort fulfilled the
1987 American College of Rheumatology (ACR)
classification criteria [20] or 2010 ACR/EULAR
classification criteria for RA [21]. The inclusion
criteria included: (1) visited the outpatient
clinic between January 2009 and December
2019; (2) initiated GC with concomitant
csDMARD therapy at the initial visit to our
clinic; (3) had over 1-year follow-up with at least
three visits. The exclusion criteria were as fol-
lows: (1) GC was used for comorbidities other
than RA; (2) having another disease (e.g.,
polymyalgia rheumatica, systemic lupus ery-
thematosus) or certain condition (e.g., preg-
nancy, lactation) that might influence GC
tapering; (3) concomitant use of b/tsDMARD at
the initiation of GC and csDMARD.

Clinical Assessment and Definitions

The data of each eligible participant were col-
lected from the timepoint of commencing GC
treatment to December 2020. The collected data
included (1) demographics: sex, age; (2) clinical
features of RA: disease duration, tender joint
count (TJC), swollen joint count (SJC), titers of
rheumatoid factor (RF) and anti-cyclic citrulli-
nated peptides (anti-CCP), erythrocyte sedi-
mentation rate (ESR), C-reactive protein (CRP),
patient’s global assessment (PGA), evaluator’s
global assessment (EGA); (3) treatment details at
each visit (GC; methotrexate (MTX); lefluno-
mide (LEF); hydroxychloroquine (HCQ); sul-
fasalazine (SSZ); Tripterygium wilfordii Hook F
(TII); nonsteroidal anti-inflammatory drugs
(NSAIDs)).

A patient who never received DMARD or was
on DMARD treatment for less than 3 months at
the initiation of GC was defined as a DMARD-
naive patient. Certain inflammatory markers
are strongly influenced by GC use, tapering
steroids might limit improvement in inflam-
matory markers. To avoid biases induced by
single diseases activity index, the levels of dis-
ease activity at each visit was measured by dis-
ease activity score based on 28-joint count and
ESR (DAS28-ESR) [22], simplified disease activity
index (SDAI) [23], and clinical disease activity
index (CDAI) [24].

Study Outcomes

Similar study methods have been used in a
previous study: https://ard.bmj.com/content/
80/8/997 [11]. Patients were categorized into
two groups according to whether they discon-
tinued GC during the period of follow-up: dis-
continued group and continued group. The
prescribed GC dosage was checked at each visit
and converted to prednisolone (PSL) equivalent
dose. The decision of tapering or discontinuing
GC was made by the treating rheumatologist.
Discontinuation of GC in a patient at discretion
of treating physician during follow-up was
regarded as GC discontinuation, and discon-
tinuation without disease flare within 6 months
after GC withdrawal was regarded as successful
discontinuation. Disease flare in this study was
defined if one of the following criteria was sat-
isfied after 6 months of GC withdrawal: (1)
increasing DAS28 beyond 0.60; (2) GC re-initi-
ation; (3) DMARD added or increment. Adding
of any b/tsDMARD for the purpose of facilitat-
ing GC tapering during follow-up was regarded
as failure of GC discontinuation in the context
of csDMARD, and the data before b/tsDMARD
initiation were analyzed.

The primary outcome was the predictors for
GC discontinuation in RA patients who newly
started GC co-therapy with csDMARD. The sec-
ondary analysis was conducted for predictors for
successful GC discontinuation. Immortal time
bias is a critical issue in epidemiological studies
because the outcome cannot occur for a certain
time span. In this study, RA patients who newly
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started GC concomitantly with csDMARD were
included for the outcomes of GC discontinua-
tion, instead of GC adverse event and immortal
time bias therefore is minimized.

Statistical Analysis

Patient characteristics were presented as mean (SD)
or median and interquartile range (IQR) depend-
ing on the level of resemblance to the normal dis-
tribution. Absolute and relative frequencies were
reported for categorical variables. Remission rates
were measured by aforementioned definitions,
reported as percentages with 95% confidence
interval (95% CI). The trends of PSL dose, disease
activity, and remission rate in discontinued and
continued groups were analyzed using generalized
estimating equations with an unstructured work-
ing correlation matrix and a robust estimation for
the covariance matrix. The comparisons of clinical
characteristics and treatment profiles between the
discontinued group and continued group were
analyzed by Student’s t tests for normally dis-
tributed continuous variables, Mann–Whitney
U tests for skewed continuous variables, and chi-
square tests for categorical variables. The log-rank
test was used to analyze the differences between
the survival curves of patients with different clini-
cal characteristics. Univariate and multivariate
analysis with enter method was performed to
determine the hazard risk (HR) with 95% CI for
predictive factors based on a Cox proportional
hazards regression model. Variables with p values
of\0.1 in the univariate analysis, clinically
important variables (e.g., age, DAS), and the pre-
dictors of GC discontinuation suggested in past
reports were included in the multivariate Cox
analysis. P values\0.05 were considered statisti-
cally significant. All the analyses were done by SPSS
v.20.0.

RESULTS

Baseline Characteristics Between
Discontinued and Continued Groups

As we previously presented, 124 out of 207
(59.9%) patients finally discontinued GC at the

discretion of treating rheumatologist during a
median (IQR) follow-up of 38.6 (20.7–60.3)
months. For the 124 patients who discontinued
GC, the median time (IQR) to GC cessation was
13.6 (8.0–24.6) months, ranging from 3.1 to
77.6 months. Compared with patients who
discontinued GC, patients in the continued
group were more frequently treated with con-
comitant NSAIDs (19.3 vs. 8.9%, p = 0.024)
(Tables 1, 2, Supplementary Material Figure S1).
Multivariate Cox analysis among age, disease
activity, concomitant NSAIDs use, and initiat-
ing PSL dose revealed increasing age (HR 0.99,
95% CI 0.98–1.00, p = 0.043) and concomitant
NSAIDs usage at GC initiation (HR 0.47, 95% CI
0.25–0.88, p = 0.018) were independent risk
factors for of GC discontinuation failure
(Table 2).

Changes in PSL Daily Dose and Disease
Activity Over Course Between
Discontinued and Continued Groups

We further compared the changes in PSL dose
and disease activity in the first 36 months after
GC initiation between the discontinued and
continued groups (Fig. 1). At baseline of GC ini-
tiation, the median PSL dose and disease activity
were well balanced between the two groups. In
general, the median PSL dose was significantly
decreased with time in either the discontinued
or continued group (p\0.001) (Fig. 1A). Nota-
bly, the median PSL dose was significantly lower
in the discontinued group than in the continued
group as early as month 3 (p\0.001). In relation
to disease control, the median disease activity,
measured by DAS28, SDAI, and CDAI, was
markedly reduced in the first year and then
fluctuated afterwards. Similarly, the median
DAS28, SDAI, and CDAI in the discontinued
group were significantly lower than that in the
continued group at all follow-up time points,
including as early as month 3 (Fig. 1B–D).

Change in Disease Activity at Month 3
and Subsequent GC Discontinuation

Considering sophisticated and dynamic aspects
of GC discontinuation in real-world practice, we
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Table 1 Demographics and clinical characteristics between discontinued and continued groups

Characteristics of patients Discontinued group (n = 124) Continued group (n = 83)

Basic characteristics

Age at GC initiation (years), mean ± SD 54.6 ± 13.2 57.8 ± 16.1

Female, n (%) 104 (83.9%) 67 (80.7%)

Disease duration (months), median (IQR) 18.0 (8.0–96.0) 29.0 (8.5–117.0)

Early RA, n (%) 60 (48.4%) 33 (39.8%)

DMARD-naı̈ve, n (%) 69 (55.6%) 41 (49.4%)

RF positive, n (%) 86/123 (69.9%) 64/82 (78.0%)

Anti-CCP positive, n (%) 85/113 (75.2%) 66/77 (85.7%)

Baseline disease activity measures, median (IQR)

TJC28 4 (1–9) 5 (2–10)

SJC28 3 (1–6) 3 (1–5)

PGA, 0–10 cm 5 (3–6) 5 (3–7)

EGA, 0–10 cm 5 (3–6) 4 (2–6)

ESR, mm/h 37 (17–62) 35 (19–58)

CRP, mg/dl 1.28 (0.46–4.11) 1.39 (0.51–2.66)

DAS28-ESR 4.76 (3.67–5.95) 4.87 (3.78–5.99)

SDAI 18.2 (10.8–31.8) 19.0 (11.7–32.5)

CDAI 16.0 (9.0–27.0) 18.0 (9.3–30.8)

Initial therapy paradigm, n (%)

MTX 97 (78.2%) 59 (71.1%)

LEF 63 (50.8%) 47 (56.6%)

HCQ 64 (51.6%) 51 (61.4%)

SSZ 13 (10.5%) 6 (7.2%)

DMARD combination 99 (81.1%) 64 (81.0%)

NSAIDs 11 (8.9%) 16 (19.3%)

TII 15 (12.1%) 12 (14.5%)

PSL equivalent dose, mg/days 10 (5–10) 10 (10–10)
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explored whether the reduction in disease
activity at month 3 could predict subsequent
GC discontinuation. Initially, all patients were
divided into four groups according to the levels
of disease activity change from baseline to
month 3: worsening or no improvement (B 0%,
group 1), slight improvement (0.1–24.9%,
group 2), moderate improvement (25.0–49.9%,

group 3) and substantial improvement
(C 50.0%, group 4). Regarding CDAI, the like-
lihood of subsequent discontinuation of GC
was increased by 48% with increasing one
degree of improvement at month 3 (e.g., group
3 vs. group 2) (Table 3). After adjustment for
age, baseline DAS, initial PSL dose, NSAIDs use,
and PSL dose reduction at month 3, 47%

Table 2 Predictors for GC discontinuation by Cox multiple regression analysis

Variables Univariate analysis Multivariate analysis

HR (95% CI) p value HR (95% CI) p value

Age at GC initiation (years) 0.99 (0.98–1.00) 0.213 0.99 (0.98–1.00) 0.043

Male 1.07 (0.66–1.73) 0.776

Disease duration (months) 1.00 (1.00–1.00) 0.266

Early RA 1.17 (0.82–1.66) 0.725

DMARD-naı̈ve 1.09 (0.77–1.56) 0.625

RF positive 0.85 (0.58–1.25) 0.409

Anti-CCP positive 0.75 (0.49–1.14) 0.177

TJC28 0.99 (0.97–1.02) 0.614

SJC28 1.00 (0.97–1.04) 0.817

PGA, 0-10 cm 1.00 (1.00–1.01) 0.610

EGA, 0-10 cm 1.00 (0.99–1.01) 0.939

ESR, mm/h 1.00 (1.00–1.01) 0.753

CRP, mg/dl 1.00 (0.99–1.00) 0.534

DAS28-ESR 0.98 (0.88–1.09) 0.711 1.01 (0.91–1.13) 0.846

SDAI 1.00 (1.00–1.01) 0.749

CDAI 1.00 (0.99–1.01) 0.832

MTX 1.33 (0.87–2.04) 0.191

LEF 0.83 (0.58–1.18) 0.293

HCQ 0.96 (0.68–1.37) 0.827

SSZ 1.31 (0.74–2.32) 0.362

DMARD combination 1.01 (0.80–1.28) 0.926

NSAIDs 0.49 (0.26–0.91) 0.024 0.47 (0.25–0.88) 0.018

TII 1.05 (0.87–1.80) 0.874

PSL equivalent dose, mg/day 1.00 (0.97–1.02) 0.661 0.99 (0.97–1.02) 0.497

410 Rheumatol Ther (2023) 10:405–419



increased likelihood of GC discontinuation was
detected with one degree increases of CDAI
improvement and patients in group 2, 3 and 4
had 1.77, 1.98 and 3.23 times more likely to
discontinue GC respectively, compared with
patients in group 1 (p for trend\ 0.001). Similar
findings were detected in both SDAI and DAS28
changes at month 3 (Table 3).

Change in Disease Activity at Week 6
and Subsequent GC Discontinuation

Of 130 patients with DAS changes document at
week 6, we divided them into three groups
according to the levels of disease activity
change from baseline to week 6: worsening or
no improvement (B 0%, group 1), slight or
moderate improvement (0.1–49.9%, group 2),
substantial improvement (C 50.0%, group 3).
Regarding DAS28, patients in groups 2 and 3
had 2.11 and 2.72 times more likely to discon-
tinue GC respectively, compared with patients
in group 1 (p for trend = 0.015) in fully adjusted
model (Table 4). Similar trends were observed in

terms of SDAI and CDAI although not reaching
significance.

Secondary Analysis: Predictors
for Successful GC Discontinuation

In 124 patients who stopped GC, clinical data
and follow-up information in 6 months after
GC cessation were available in 115 patients,
including 91 patients with successful GC dis-
continuation. In the comparison between suc-
cessful GC discontinuation and continued
groups, multivariate Cox analysis showed
increasing age with HR of 0.99 (p = 0.048) and
concomitant NSAIDs usage at GC initiation
with HR 0.529, p = 0.063).

Similarly, all patients were divided into four
groups according to the levels of disease activity
from baseline to month 3: worsening or no
improvement (B 0%, group 1), slight improve-
ment (0.1–24.9%, group 2), moderate improve-
ment (25.0–49.9%, group 3) and substantial
improvement (C 50.0%, group 4). Regrad-
ingDAS28, patients in groups 2, 3, and 4 were

Fig. 1 Changes in prednisone dose and disease activity
scores in discontinued and continued groups during the
36-month follow-up. DAS28-ESR disease activity score

based on 28-joint count and ESR, SDAI simplified disease
activity index, CDAI clinical disease activity index, PSL
prednisolone

Rheumatol Ther (2023) 10:405–419 411



T
ab
le

3
A
ss
oc
ia
ti
on

of
di
se
as
e
ac
ti
vi
ty

sc
or
e
ch
an
ge
s
at

3
m
on
th
s
w
it
h
su
bs
eq
ue
nt

G
C

di
sc
on
ti
nu

at
io
n

D
A
S
ch
an
ge
s

at
3
m
on

th
s

N
o.

of

pa
ti
en
ts

M
od

el
1

M
od

el
2

M
od

el
3

M
od

el
4

H
R
(9
5%

C
I)

p
va
lu
e

p
tr
en
d

H
R
(9
5%

C
I)

p
va
lu
e

p
tr
en
d

H
R
(9
5%

C
I)

p
va
lu
e

p
tr
en
d

H
R
(9
5%

C
I)

p
va
lu
e

p
tr
en
d

D
A
S2
8

G
ro
up
s
1–

4
18
9

1.
47 (1

.2
2–

1.
78
)

\
0.
00
1

–
1.
52 (1

.2
1–

1.
90
)

\
0.
00
1

–
1.
63

(1
.3
1–

2.
03
)

\
0.
00
1

–
1.
44 (1

.1
5–

1.
80
)

0.
00
2

–

G
ro
up

1
32

R
ef
er
en
ce

–
\

0.
00
1

R
ef
er
en
ce

–
0.
00
2

R
ef
er
en
ce

–
\

0.
00
1

R
ef
er
en
ce

–
0.
00
2

G
ro
up

2
42

1.
48 (0

.7
1–

2.
09
)

0.
29
9

1.
46 (0

.6
3–

3.
38
)

0.
37
6

1.
92

(0
.8
6–

4.
27
)

0.
10
9

1.
93 (0

.8
2–

4.
57
)

0.
13
2

G
ro
up

3
66

2.
70 (1

.3
9–

5.
24
)

0.
00
3

3.
07 (1

.4
0–

6.
73
)

0.
00
5

3.
62

(1
.7
0–

7.
70
)

0.
00
1

3.
34 (1

.4
9–

7.
52
)

0.
00
4

G
ro
up

4
49

3.
17 (1

.6
1–

6.
25
)

0.
00
1

3.
46 (1

.5
6–

7.
67
)

0.
00
2

4.
63
(2
.1
2–

10
.1
3)

\
0.
00
1

3.
59 (1

.6
3–

7.
91
)

0.
00
2

SD
A
I

G
ro
up
s
1–

4
18
9

1.
33 (1

.1
0–

1.
63
)

0.
00
4

–
1.
31 (1

.0
5–

1.
64
)

0.
01
6

–
1.
39

(1
.1
5–

1.
74
)

0.
00
4

–
1.
35 (1

.1
1–

1.
65
)

0.
00
3

–

G
ro
up

1
27

R
ef
er
en
ce

–
0.
00
4

R
ef
er
en
ce

–
0.
01
6

R
ef
er
en
ce

–
0.
00
4

R
ef
er
en
ce

–
0.
00
3

G
ro
up

2
18

1.
30 (0

.9
4–

2.
84
)

0.
51
3

1.
18 (0

.4
5–

3.
08
)

0.
73
0

1.
25

(0
.5
5–

2.
87
)

0.
59
4

1.
14 (0

.4
8–

2.
69
)

0.
76
8

G
ro
up

3
37

1.
43 (0

.5
8–

3.
53
)

0.
43
6

1.
28 (0

.5
1–

3.
20
)

0.
59
2

1.
47

(0
.5
6–

3.
86
)

0.
43
6

1.
44 (0

.5
8–

3.
60
)

0.
43
0

G
ro
up

4
10
7

2.
29 (1

.1
8–

4.
45
)

0.
44
5

2.
20 (1

.1
3–

4.
27
)

0.
02
0

2.
62

(1
.2
5–

5.
49
)

0.
01
1

2.
38 (1

.2
2–

4.
64
)

0.
01
1

C
D
A
I

G
ro
up
s
1–

4
18
9

1.
48 (1

.2
0–

1.
83
)

\
0.
00
1

–
1.
48 (1

.2
0–

1.
83
)

\
0.
00
1

–
1.
47

(1
.2
1–

1.
88
)

\
0.
00
1

–
1.
47 (1

.1
9–

1.
82
)

\
0.
00
1

–

412 Rheumatol Ther (2023) 10:405–419



2.81, 4.75, and 5.01 times more likely to suc-
cessfully discontinue GC, compared with
patients in group 1 in fully adjusted model
(Table 5). Similar findings were detected for
CDAI and SDAI regarding the outcome of suc-
cessful GC discontinuation.

DISCUSSION

GC, a universally used anti-inflammatory and
immunosuppressive drug, has been recom-
mended to co-administrate with csDMARD for
either early or long-standing RA in current
guidelines [2, 3, 6]. Studies of effectiveness and
safety of short-term GC co-therapy with
csDMARD in RA have demonstrated its unique
place in the era of modern rheumatology [5]. To
allay both patient and rheumatologist concerns
about GC-related adverse effects, it is critical to
stop GC as rapidly as clinically feasible after
commencing GC with concomitant DMARD
and elicit a b/tsDMARD to facilitate GC dis-
continuation if clinically necessary. In our pre-
vious research, about 40% of patients who
newly started GC concomitantly with
csDMARD failed to discontinue GC in a real-
world setting [13]. In Tokyo University Biologics
Registry for RA with 80 patients taking a median
PSL dose of 5.0 (1.0–10.0) mg/day at bDMARD
initiation, higher DAS28 (HR 0.200; p = 0.039)
and higher PSL dose (HR 0.748; p = 0.029) at
baseline were significantly associated with less
frequent GC discontinuation [25]. Most
recently, based on protocolized discontinuation
of GC in two trials, about 40% of patients
experienced loss of disease control despite
continuation of csDMARD and a lower DAS
both at baseline and stop visit was associated
with successful discontinuation in patients with
in patients with early RA and undifferentiated
arthritis [26]. Risk factors for GC cessation fail-
ure in the context of csDMARD, to date, remain
completely unknown in real-world setting.

In the present study, we found that increas-
ing age and concomitant NSAIDs usage at GC
initiation were significantly related to subse-
quent failure of GC cessation in the context of
csDMARD. Furthermore, the decrement levels
of disease activity at month 3 or week 6, but not
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the baseline levels, strongly predicted the sub-
sequent GC discontinuation. In general, GC
should be discontinued as rapidly as clinically
feasible when the treatment target is achieved.
Accumulative evidence has confirmed that RA
patients with increasing age had poor thera-
peutic response, lower possibility to achieve
treatment target (e.g., clinical remission, sus-
tained clinical remission), and consequently
decreased chance of GC discontinuation
[17, 27, 28]. In addition to GC, NSAIDs are
effective in controlling inflammation of RA.
There are several possible explanations that
could account for the association between
concomitant NSAIDs use and low probability of
GC discontinuation. On one hand, in clinical
scenarios, the combination of GC with NSAIDs
is not frequently seen in daily practice. Co-ad-
ministration of NSAIDs besides GC, to a large
extent, indicates the severity of joint and/or
systemic inflammation and the treating
rheumatologist may be more inclined to control
the inflammation more aggressively with pro-
long treatment period of GC in routine clinical
practice. On the other hand, narcotics usage is
strictly regulated in China, which is condition-
ally used for cancer pain in China. By contrast,
NSAIDs are easily accessible in daily practice,
which is frequently used for the purpose of
controlling joint pain. Patients with require-
ment of GC and NSAIDs combination may be
more prone to representing a specific pheno-
type that comprises predominant pain, fatigue,
and unsatisfactory patient-reported outcomes
even after adequate control of the
inflammation.

In fact, persistent central sensitization and
the development of maladaptive pain process-
ing are attributable to the specific phenotype
[29]. In addition, even though we adjusted for
other factors, potential unmeasured con-
founders, which are differentially distributed
among patients receiving concomitant NSAIDs,
may partially explain the link between con-
comitant NSAIDs therapy and GC discontinua-
tion failure (e.g., the presence of osteoarthritis).
Moreover, the decrement levels of disease
activity at month 3 and week 6 positively and
strongly predicted the subsequent GC discon-
tinuation. These findings shed light onT
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individualized precision strategy for GC dis-
continuation on one hand, and avoidance of
long-term GC exposure and promotion of
timely b/tsDMARD initiation for specific
patients on the other. According to our find-
ings, advanced therapies of b/tsDMARD may be
considered early in patients who fail to reach
acceptable disease activity improvements
(e.g.,\ 25%) in the first 3 months of therapy,
especially those with advanced age, or con-
comitant NSAIDs use. Taken together, the
findings underline that dynamic treatment
strategies with a closer look at disease activity at
6 weeks and 3 months in RA patients is neces-
sary in real-life settings.

We acknowledge the limitations existing in
this study. First, single-center design may
hamper the generalization of the conclusions to
different geographical and ethnic groups. For
example, TII was officially approved for the
treatment of RA in China. However, this agent
is not commonly accessible in other regions.
Further prospective cohort studies are war-
ranted to prove the findings in other ethnic
groups and regions in the future. Second, the
limited sample size of our study warrants fur-
ther research. Nevertheless, no studies to date
are currently available that explore the predic-
tive factors for GC discontinuation in RA
patients who newly started GC concomitantly
with csDMARD in real-world practice. For the
first time, this study attempted to generate
knowledge regradingGC discontinuation in the
context of csDMARD. Last, despite extensive
adjustment for potential confounders per-
formed, residual confounding from these fac-
tors, or confounding from other unmeasured
factors, cannot be fully ruled out. For example,
dermal joint temperature was not assessed in
our study, which could quickly and accurately
identify individual RA patients at high risk for
radiographic damage [30].

CONCLUSIONS

In summary, increasing age, concomitant
NSAIDs usage, and the decrement levels of dis-
ease activity at month 3 or week 6 indepen-
dently predict the subsequent GC withdrawal.

This suggests that dynamic treatment strategies
with a closer look at disease activity at 6 weeks
and 3 months in RA patients is decidedly war-
ranted to achieve GC discontinuation in a real-
life setting.
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