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ABSTRACT
Objective To unravel the dynamical trajectory 
and features of glucocorticoids (GC) tapering and 
discontinuation in patients with rheumatoid arthritis 
(RA) commencing GC with concomitant conventional 
synthetic disease- modifying antirheumatic drugs 
(csDMARDs).
Methods We used data from longitudinal real- world 
Treat- to- TARget in RA cohort. Patients with RA who 
started GC and contaminant csDMARDs therapy were 
included. The changes in GC dose and disease activity 
were evaluated. GC discontinuation rate was analysed 
using Kaplan- Meier analysis. The relapse profile within 
6 months after GC discontinuation was also analysed.
Results A total of 207 patients with RA were 
included. During a median follow- up of 38.6 
months, 124 patients discontinued GC. The median 
prednisolone dose of 10 (5–10) mg/day at initiation 
was reduced by 50% in the first 6 months and 
then more slowly, to zero by 48 months eventually. 
The cumulative probabilities of GC discontinuation 
were 9.7%, 26.6%, 48.0% and 58.6% at month 6, 
years 1, 2 and 3, with calculated median time to GC 
cessation of 27 months. In 110 DMARD- naïve patients, 
the corresponding cumulative probabilities of GC 
discontinuation were, respectively, 12.7%, 30.0%, 
50.9% and 60.6%, with calculated median time 
to GC cessation of 24 months. Of the 124 patients 
who discontinued GC, adding other csDMARDs or 
concomitant csDMARDs increment was documented 
in 28.2% of them. Approximately half of 124 patients 
were in clinical remission at GC discontinuation. Within 
6 months after GC withdrawal, 79.1% (91/115) of 
patients maintained relapse free.
Conclusions In patients with RA commencing 
GC besides csDMARDs, GC is feasibly discontinued 
with favourable control of disease activity in real- 
life setting, mostly without short- term flare. But the 
withdrawal time is far from reaching the recommended 
time frame, indicating the gap between real- world 
practice and current guidelines.

INTRODUCTION
Glucocorticoids (GC) are effective in treating 
rheumatoid arthritis (RA), and currently still 
plays a crucial role in the management of RA. Its 

disease- modifying potentials to improve clinical, 
functional and structural outcomes when combined 
with conventional synthetic disease- modifying 
anti- rheumatic drugs (csDMARDs) have been well 

Key messages

What is already known about this subject?
 ► Glucocorticoids (GC) are currently 
recommended as bridging therapy in 
combination with conventional synthetic 
disease- modifying antirheumatic drugs 
(csDMARDs) in patients with rheumatoid 
arthritis (RA), but should be tapered as rapidly 
as clinically feasible for safety concerns about 
its long- term use.

 ► The clinical dynamical trajectory and 
characteristics of GC cessation when initiating 
GC with csDMARDs therapy remains completely 
unknown, especially in real- life setting.

What does this study add?
 ► In patients with RA initiating GC and 
concomitant csDMARDs, the median 
prednisolone dose was reduced by 50% in the 
first 6 months, and then more slowly, to zero by 
48 months eventually. Cumulative probabilities 
of GC discontinuation were 26.6%, 48.0% 
and 58.6% at year 1, year 2, and year 3, with 
calculated median time to GC cessation of 27 
months.

 ► Approximately half of patients achieved clinical 
remission at GC discontinuation, and more than 
two- thirds of them maintained flare free within 
6 months after GC cessation.

How might this impact on clinical practice or 
future developments?

 ► In general, tapering/stopping GC in patients 
with RA with concomitant csDMARDs is 
feasible, when disease activity is favourable. But 
the withdrawal time is far from reaching the 
recommended time frame, indicating the gap 
between clinical practice and current guidelines.

 ► Adding a targeted DMARDs seems to be 
required in most patients to facilitate GC 
discontinuation within the time frame of about 
3 months in accordance with current guidelines.
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documented in controlled studies.1–5 GC can not only significantly 
reduce the inflammation, but also rapidly relieve the articular 
symptoms in contrast to csDMARDs.4–6 In the recommendations 
by the European League Against Rheumatism (EULAR) for the 
management of RA, short- term GC should be considered as a 
therapy bridging csDMARDs to exhibit efficacy.2 7 Similarly, 
short- term GC was recommended in 2015 American College of 
Rheumatology (ACR) guidelines for both patients with early and 
established RA with moderate or high disease activity despite of 
using csDMARDs or biological DMARDs (bDMARDs).8

In general, GC use in RA is still strongly debated, mostly 
focusing on the length and dose. In recent years, the safety 
concerns of its long- term use, even at low dose, have been 
increasing, such as infection, diabetes mellitus, atherosclerosis 
and osteoporosis.9–13 In daily practice, patients with RA and 
rheumatologists also concerned of the safety of GC therapy.6 
Currently, the 2019 EULAR guidelines underline that GC 
should be tapered as rapidly as clinically feasible, and ultimately 
stopped, ideally within 3 months.2 Nevertheless, there is little 
evidence to guide clinicians to taper GC, leading to widely vari-
able practice patterns.14 15 Currently, long- term use of GC is 
common, although GC tapering and discontinuation are explic-
itly supported by RA management guidelines. For example, in 
a French prospective cohort of 397 patients who received GC, 
55% were exposed to GC for over 2 years and 11.8% patients 
for up to 9 years.10 To date, the clinical trajectory and char-
acteristics of GC cessation in patients with RA with GC plus 
csDMARDs therapy remains completely unknown, especially 
in real- life setting. To fill the gap, we performed the present 
study to unravel the profiles of dynamic changes of GC dose and 
feasibility of GC withdrawal in the context of combination with 
csDMARDs in real- world practice.

MATERIALS AND METHODS
Study design and participants
The Treat- to- TARget in RA (TARRA) cohort is a longitudinal 
observational cohort that includes patients with RA of Peking 
University First Hospital. The cohort, first established over a 
decade ago, has been described in greater detail in our previous 
researches.16–21 Briefly, demographics, symptom duration, RA 
core set variables, laboratory findings and treatment details were 
documented at the initial visit in the database. After that, all 
patients are prospectively followed up and documented at least 
3 monthly for those in moderate/high diseases activity and every 
3–12 months (usually 3–6 months) for those in remission/low 
disease activity (LDA). Additional follow- up is scheduled besides 
those at regular intervals if clinically necessary. The treatment 
decisions at each visit are made at discretion of treating rheu-
matologists based on disease activity heading for remission. The 
participants provided their informed consent to participate in 
this study.

All patients in the TARRA cohort fulfilled the 1987 ACR clas-
sification criteria22 or 2010 ACR/EULAR classification criteria 
for RA.23 The inclusion criteria were as follows: (1) visited the 
outpatient clinic between January 2009 and December 2019; (2) 
started GC and concomitant csDMARDs therapy at the initial 
visit; (3) had over 1- year follow- up with at least three visits. The 
exclusion criteria were as follows: (1) GC was used for comor-
bidities other than RA; (2) presenting another disease (eg, poly-
myalgia rheumatica, systemic lupus erythematosus) or certain 
condition (eg, pregnancy, lactation) that might influence GC 
tarping; (3) concomitant use of a bDMARD or targeted synthetic 
DMARDs (tsDMARD) at the initiation of GC and csDMARDs; 

(4) GC initiation in other centres without sufficient previous 
clinical data.

Clinical assessments and data collection
The data of each eligible participant were collected 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, titres of rheumatoid factor and 
anticyclic citrullinated peptides, tender joint counts and swollen 
joint counts, erythrocyte sedimentation rate (ESR), C reactive 
protein (CRP), patient’s global assessment (PGA), and evalua-
tor’s global assessment (EGA); (3) treatment details at each visit 
(GC; methotrexate (MTX); leflunomide (LEF); hydroxychloro-
quine (HCQ); sulfasalazine (SSZ); tripterygium wilfordii Hook 
F (TII)); non- steroidal anti- inflammatory drugs (NSAIDs)).

In this study, a patient who never received DMARDs or was 
on DMARDs treatment for less than 3 months at the initiation of 
GC was defined as a DMARD- naive patient. The level of disease 
activity at each visit was measured by disease activity score 
based on 28- joint count and ESR (DAS28- ESR),24 simplified 
disease activity index (SDAI),25 and clinical disease activity index 
(CDAI).26 When analysing disease activity at the point of GC 
discontinuation, the data retroactively closest to the discontinu-
ation day were used. The formula for calculating the composite 
disease activity scores with corresponding definitions of remis-
sion are as below:
1. DAS28-ESR=(0.56√[TJC28]+0.28√[SJC28]+ln[ESR]
+0.014×PGA)<2.6

2. SDAI=(TJC28+SJC28+CRP+PGA+EGA)≤3.3
3. CDAI=(TJC28+SJC28+PGA+EGA)≤2.8

Discontinuation of GC
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 treating rheuma-
tologists. Discontinuation of GC in a patient at discretion of 
treating physician during follow- up was regarded as GC discon-
tinuation. Adding of any b/tsDMARD for the purpose of facili-
tating GC tapering during follow- up was regarded as failure of 
GC discontinuation in the context of csDMARDs, and the data 
before b/tsDMARD initiation were analysed.

In this study, a patient who discontinued GC however with 
concomitant csDMARDs increment or new csDMARDs added 
after 3 months of GC initiation was defined as GC discon-
tinuation with csDMARDs added or csDMARDs increment. 
csDMARD combination was defined as taking more than one 
of MTX, LEF, HCQ, SSZ or TII. The relapse profile within 6 
months after GC withdrawal was also assessed. A patient was 
defined as flare in this study if one of the following criteria was 
satisfied within 6 months after GC withdrawal: (1) increase of 
DAS28 beyond 0.6027; (2) GC reinitiation; (3) adding or incre-
ment of any csDMARDs, b/tsDMARD; (4) rheumatologist’s 
judgement.

Statistical analysis
Patient characteristics were presented as mean (SD) or median 
and IQR depending on the level of resemblance to the normal 
distribution. Absolute and relative frequencies were reported for 
categorical variables. Remission rates were measured by afore-
mentioned definitions, reported as percentages with 95% CIs. 
The trends of PSL dose, disease activity and remission rate during 
the study period were analysed using generalised estimating 
equations with an unstructured working correlation matrix and 
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a robust estimation for the covariance matrix. The comparisons 
of clinical characteristics and treatment profiles for the patients 
who discontinued GC at the points of GC initiation and discon-
tinuation were performed by the non- parametric Wilcoxon 
signed rank sum test for paired skewed continuous variables and 
the McNemar χ2 test for paired categorical data. Comparisons 
between DMARD- naïve and DMARD- experienced patients 
were analysed by Student’s t- tests for normally distributed 
continuous variables, Mann- Whitney U tests for skewed contin-
uous variables, and χ2 tests for categorical variables. The cumu-
lative probability of GC discontinuation and median time to GC 
discontinuation was calculated by the Kaplan- Meier method. All 
the analyses were done by SPSS V.20.0. Microsoft Excel 2010, 
GraphPad Prism V.8.0 and R software were used to produce the 
graphs. The level of significance was set at a two- sided p value 
less than 0.05.

RESULTS
Patient characteristics at the initiation of GC
The enrolment flow chart is shown in online supplemental figure 
S1. In total, 207 consecutive patients contributing 2409 clinic 
visits were included with a low risk of selection bias (online 
supplemental table S1 and S2). The baseline characteristics of 
the 207 patients are presented in table 1. At the start of GC, 

the mean age (SD) of study participants was 55.9 (14.5) years 
with median (IQR) disease duration of 24 (8.5–96.0) months. 
Most patients were female and serological positive. Over half 
of participants (110/207) were DMARD naïve. At the initiation 
of GC, the majority of patients had moderate- to- high disease 
activity. The median (IQR) follow- up duration was 38.6 (20.7–
60.3) months.

Therapeutically, the top three initiating PSL daily doses were 
10 mg (100 patients), 5 mg (51 patients) and 15 mg (14 patients), 
with the median (IQR) dose of 10.0 (5.0–10.0) mg. MTX 
(75.4%), HCQ (55.6%) and LEF (53.1%) were most frequently 
prescribed concomitant csDMARDs. At baseline, csDMARD 
combination was applied in 81.1% of patients, and the first two 
double combination regimens were MTX plus HCQ and MTX 
plus LEF. Besides, 27 (13.0%) patients also received concomi-
tant NSAIDs at the start of GC.

Changes in PSL dose and disease activity in the entire cohort
Of the 207 patients, data on PSL dose (disease activity) at base-
line, months 3, 6, 12, 24, 36, 48, 60 and 72 were available in 
207 (207), 196 (189), 191 (185), 202 (195), 147 (148), 103 
(104), 77 (71), 49 (47) and 39 (32) patients. The median time 
interval between the timepoint of disease activity assessment and 
GC discontinuation was 0 day (IQR: 0–14).

Overall, the median PSL dose was significantly decreased 
duringtheobservationperiod(p<0.001;figure 1). The median 
PSL daily dose of 10 (5–10) mg at initiation was reduced to 
7.5 (5–10) mg at 3 months and 5.0 (2.5–10) mg at 6 months. 
In the subsequent follow- up period, the median dose was more 
slowly reduced to 5 (2.5–7.5) mg at 12 months, 2.5 (0–7.5) mg 
at 24 months, 2.5 (0–5.0) mg by 36 months and finally to 
0 (0–5.0) mg by 48 months (maintained to 72 months). 
Regarding the disease control, significant improvements were 
also witnessed in disease activity and remission/LDA rates, 
measured by DAS28- ESR, SDAI and CDAI during the first 
6 months (p<0.001; figure 2). In the subsequent follow- up 
period, disease activity and remission/LDA rate were relatively 
stable with marginal fluctuation.

Table 1 Demographics and clinical characteristics of the patients 
with RA

Characteristics of patients Whole cohort (n=207)

Basic characteristics

  Age at GC initiation (years) 55.9±14.5

  Female, % (n) 82.6% (171)

  Disease duration (months) 24.0 (8.5–96.0)

  DMARD naïve 53.1% (110)

  RF positive, % (n) 73.2% (55/205)

  Anti- CCP positive, % (n) 79.5% (151/190)

Baseline disease activity measures

  TJC28 4 (2–10)

  SJC28 3 (1–5)

  PGA, 0–10 cm 5 (3–6)

  EGA, 0–10 cm 4 (2–6)

  ESR, mm/hour 38 (17–60)

  CRP, mg/dL 1.30 (0.47–3.74)

  DAS28- ESR 4.76 (3.69–5.96)

  SDAI 18.7 (10.5–32.4)

  CDAI 16.0 (9.0–29.0)

Initial therapy paradigm

  MTX, % (n) 75.4% (156)

  LEF, % (n) 53.1% (110)

  HCQ, % (n) 55.6% (115)

  SSZ, % (n) 9.2% (19)

  TII, % (n) 13.0% (27)

  NSAIDs, % (n) 13.0% (27)

  DMARD combination, % (n) 81.1% (163)

  PSL equivalent dose, mg/day 10.0 (5.0–10.0)

Values are presented as mean (SD) or median (IQR), as applicable.
Anti- CCP, anti- cyclic citrullinated peptides; CDAI, clinical disease activity index; CRP, 
C reactive protein; DAS28, disease activity score based on 28- joint count; DMARDs, 
disease- modifying antirheumatic drugs; EGA, evaluator’s global assessment; ESR, 
erythrocyte sedimentation rate; HCQ, hydroxychloroquine; LEF, leflunomide; MTX, 
methotrexate; PGA, patient’s global assessment; PSL, prednisolone; RF, rheumatoid 
factor; SDAI, simplified disease activity index; SJC, swollen joint count; SSZ, 
sulfasalazine; TJC, tender joint count.

Figure 1 The changes in prednisone dose in patients with rheumatoid 
arthritis who started glucocorticoids with concomitant conventional 
synthetic disease modifying antirheumatic drugs during the follow- up 
period. Values are presented as median (IQRs). PSL, prednisolone.
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The frequency of GC discontinuation in the entire cohort
During a median (IQR) follow- up of 38.6 (20.7–60.3) months, 
124 out of 207 (59.9%) patients finally discontinued GC at the 
discretion of treating rheumatologists. Kaplan- Meier estimate of 
the probability of GC discontinuation after initiating GC with 
concomitant csDMARDs in our patients is presented in figure 3. 
The cumulative probability of GC discontinuation was 9.7% at 
6 months, 26.6% at year 1, 48.0% at year 2, 58.6% at year 3, 
and the calculated median time (IQR) to GC discontinuation 
was 27.0 (19.2–34.8) months. Among the 124 patients who 

discontinued GC, the median time (IQR) to GC withdrawal was 
13.6 (8.0–24.6) months. Additionally, the rates of GC discon-
tinuation stratified by follow- up duration showed a general 
ascending trend as observation period increases, however statis-
tically insignificant (online supplemental table S3). We also 
compared the frequency of GC discontinuation and time to GC 
discontinuation between the patients at initial visit before and 
after 2014, showing significantly higher and faster GC discon-
tinuation over time (before vs after 2014: 56.5% vs 64.1%; 36.0 
vs 20.0 months; online supplemental table S4 and figure S2).

The GC discontinuation in DMARD-naïve and DMARD-
experienced patients
Of the 207 patients, 110 were DMARD- naïve and 97 were 
DMARD- experienced. Their demographics and baseline clinical 
characteristics were roughly comparable (online supplemental 
table S5). During follow- up, 41 and 42 patients discontinued 
GC in DMARD- naïve and DMARD- experienced groups. In 
DMARD- naïve patients, the cumulative probabilities of GC 
discontinuation were 12.7%, 30.0%, 50.9% and 60.6% at month 
6, years 1, 2, and 3, with calculated median time to GC cessa-
tion of 24 months (online supplemental figure S3). In DMARD- 
experienced patients, the corresponding cumulative probabilities 
of GC discontinuation were 6.2%, 22.7%, 44.7%, 56.5%, with 
calculated median time to GC cessation of 32 months. No statis-
tical difference was detected between the two groups (long- rank: 
p=0.621), but seemingly faster GC discontinuation in DMARD- 
naïve patients (online supplemental figure S3). Additionally, we 
compared the GC discontinuation in DMARD- naïve patients 
with initial visit before 2014 and after 2014, similarly showing 
significantly higher and quicker GC discontinuation after 2014 
(before vs after 2014: 58.6% vs 67.3%; 38.0 vs 18.0 months; 
online supplemental table S4 and figure S4).

Moreover, we analysed the GC discontinuation between 77 
early patients (disease duration ≤1year) and 33 established

Figure 2 The changes in disease activity in patients with rheumatoid arthritis who started glucocorticoids with concomitant conventional synthetic 
disease- modifying antirheumatic drugs, measured by (A) DAS28, (B) SDAI, (C) CDAI, and the changes in the percentage of remission, as well as low, 
moderate and high disease activity measured by (D) DAS28, (E) SDAI, (F) CDAI, during the follow- up period. Values are presented as median (IQRs). 
CDAI, clinical disease activity index; csDMARDs, conventional synthetic disease- modifying antirheumatic drugs; DAS28, disease activity score based on 
28- joint count; SDAI, simplified disease activity index.

Figure 3 Kaplan- Meier curve with cumulative probability of 
glucocorticoids discontinuation in patients with rheumatoid arthritis 
who started glucocorticoids with concomitant csDMARDs during the 
follow- up period. csDMARDs, conventional synthetic disease- modifying 
antirheumatic drugs.
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patients in 110 DMARD- naïve patients. In early groups, the 
cumulative probabilities of GC discontinuation were 11.7%, 
29.9%, 53.3% and 63.5% at month 6, year 1, year 2, and year 
3, with calculated median time to GC cessation of 22 months. 
In the established groups, the corresponding cumulative prob-
abilities of GC discontinuation were 15.2%, 30.3%, 44.6% 
and 53.1%, with calculated median time to GC cessation of 34 
months (online supplemental figure S5).

The characteristics of patients who discontinued GC
Of the 124 patients who stopped GC, 28.2% (35/124) experi-
enced institution of new csDMARDs or concomitant csDMARDs 
increment after 3 months of GC start. The detailed informa-
tion on the prescribed regimens before csDMARDs added or 
csDMARDs increment is provided in figure 4A. The commonly 
added or increased csDMARDs during GC tapering were, in 
order, LEF (23%), HCQ (20%), TII (17%) and MTX (14%). 
The detailed information is provided in figure 4B.

For the 124 patients who discontinued GC, their median 
DAS28 was dramatically declined from 4.76 (3.67–5.95) at the 
point of GC initiation to 2.51 (1.69–3.39) at the point of GC 
withdrawal (p<0.001). The same trend was also observed in
SDAI (from 18.2 to 3.1), CDAI (from 16.0 to 3.0), and each 
individualcomponent(p<0.0001;table 2). Approximately half 
of 124 patients reached remission at the point of GC discon-
tinuation. The detailed changes in the proportions of achieving 
remission and LDA are presented in online supplemental figure 
S6. In terms of treatment paradigm, significant increase in HCQ 
usage(p<0.0001)anddecreaseinNSAIDsuse(p=0.002)were
observed at GC discontinuation compared with those at GC 
initiation (table 2). There was no significant finding for the 
remaining therapeutic patterns.

We further analysed the relapse profiles within 6 months 
after GC discontinuation. Among the 124 patients who stopped 
GC, relevant clinical data were available in 115 patients. Flare 
free within 6 months after GC withdrawal was observed in 91 
(79.1%) patients. The most common reasons judged for flare 

Table 2 The characteristics of 124 patients with RA who 
discontinued glucocorticoids at the points of glucocorticoids initiation 
and discontinuation

Characteristics GC initiation visit
GC discontinuation 
visit P value

Disease activity measures

  TJC28 4 (1–9) 0 (0–2) <0.0001

  SJC28 3 (1–6) 0 (0–1) <0.0001

  PGA, 0–10 cm 5 (3–6) 1 (1–3) <0.0001

  EGA, 0–10 cm 5 (3–6) 1 (0.5–2) <0.0001

  ESR, mm/hour 37 (17–62) 18 (8–29) <0.0001

  CRP, mg/dL 1.28 (0.46–4.11) 0.33 (0.20–0.77) <0.0001

  DAS28- ESR 4.76 (3.67–5.95) 2.51 (1.69–3.39) <0.0001

  SDAI 18.2 (10.8–31.8) 3.1 (1.8–9.0) <0.0001

  CDAI 16.0 (9.0–27.0) 3.0 (1.5–8.0) <0.0001

Treatment paradigm, % (n)

  MTX 78.2% (97) 78.2% (97) 1.00

  LEF 50.8% (63) 50.0% (62) 1.00

  HCQ 51.6% (64) 61.3% (76) <0.0001

  SSZ 10.5% (13) 11.3% (14) 1.00

  TII 12.1% (15) 11.3% (14) 1.00

  NSAIDs 8.9% (11) 2.4% (1) 0.002

  DMARDs 
combination

81.1% (99) 81.1% (99) 0.690

  Double 
combination

55.6% (69) 46.0% (57) 0.570

  Triple 
combination

24.2% (30) 31.5% (39) 0.495

CDAI, clinical disease activity index; CRP, C reactive protein; DAS28, disease activity 
score based on 28- joint assessment; DMARDs, disease- modifying antirheumatic 
drugs; EGA, evaluator’s global assessment; ESR, erythrocyte sedimentation 
rate; HCQ, hydroxychloroquine; LEF, leflunomide; MTX, methotrexate; NSAIDs, 
non- steroidal anti- inflammatory drugs; PGA, patient’s global assessment; SDAI, 
simplified disease activity index; SJC, swollen joint count; SSZ, sulfasalazine; TII, 
tripterygium wilfordii Hook F; TJC, tender joint count.

Figure 4 (A) The details of prescribed regimen before conventional synthetic disease- modifying antirheumatic drugs (csDMARDs) added or 
csDMARDs increment in 35 patients with rheumatoid arthritis (RA) who discontinued glucocorticoids with csDMARDs added or increment. (B) The 
details of csDMARDs added or increment in 35 patients with RA who discontinued glucocorticoids. (C) The reasons judged as flare within 6 months 
after glucocorticoids withdrawal in 24 patients with RA. MTX, methotrexate; LEF, leflunomide; HCQ, hydroxychloroquine; SSZ, sulfasalazine; TII, 
tripterygium wilfordii Hook F.
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was GC reinitiation (50%, 12/24) and increase of DAS28 over 
0.60 (25%, 6/24; figure 4C).

DISCUSSION
GC has been proven to improve disease activity, physical func-
tion and structural outcomes in RA,1–5 and recommended 
as bridging therapy for csDMARDs to exhibit their efficacy 
in current guidelines.2 7 8 Because of safety concerns on long- 
term exposure, even at low- dose, GC should be tapered and 
ultimately stopped, as rapidly as clinically feasible. In EULAR 
recommendations, the therapy is considered as failure if GC 
cannot be withdrawn within acceptable time frame, and adding 
a b/tsDMARD should be considered.2 7 Previous clinical investi-
gations have evaluated the feasibility of GC discontinuation by 
introducing the bDMARD or tofacitinib.27–32 For example, Inoue 
et al analysed 80 patients with RA taking a median PSL dose of 
5.0 (1.0–10.0) mg/day at bDMARDs initiation.31 Over a median 
follow- up of 33.1 months, 31.3% of participants discontinued 
GC. Recently, a pooled analysis of two multicentre, open- label 
studies with 1434 patients with RA receiving GC (mean dose 
of PSL 6.1 mg/day) and tofacitinib 5 mg or 10 mg two times a 
day showed only 22.2% patients discontinued GC by year 3.32 A 
very recent randomised controlled trial investigated continuing 
and tapering GC in patients with RA in LDA/remission with 
background therapy of tocilizumab.27 Patients continuing PSL at 
5 mg/day achieved safe and better disease control than tapering 
group, although only two- thirds of them were able to taper GC. 
So far, the trajectory and characteristics of GC cessation with 
concomitant csDMARDs before eliciting a b/tsDMARD remain 
completely unknown.

The present study first provided real- world evidence on the GC 
tapering and discontinuation in patients with RA commencing 
GC and concomitant csDMARDs therapy. Overall, the median 
PSL dose was reduced by 50% in the first 6 months, then more 
slowly in subsequent period and finally to zero by 48 months. 
The cumulative probabilities of GC discontinuation were 
26.6%, 48.0% and 58.6% at years 1, 2 and 3. The calculated 
median time to GC discontinuation of 27 months was dramati-
cally longer than the time frame recommended by EULAR (3–6 
months in 2016 and 3 months in 2019).2 7 A few reasons for the 
phenomena. First, GC has been pretty commonly prescribed in 
practice for decades, but few data to guide clinicians to taper 
GC in RA.14 15 Second, despite of tapering and discontinuing 
GC in RA has been proposed for years, only recently with the 
availability of more targeted DMARDs, more attention is paid to 
the cumulative evidence of long- term GC associated side effects. 
As shown in our cohort of patients with initial visit after 2014, 
compared with those before 2014, the frequency of GC discon-
tinuation was significantly increased (64.1% vs 56.5%) with 
significantly shortened time to GC discontinuation (20.0 vs 36.0 
months). These reflect the evolution of concepts of GC use in 
RA over time. Third, EULAR recommends to add a b/tsDMARD 
when GC cannot be discontinued within 3 months in patients 
receiving GC cotherapy with csDMARDs. Largely limited by 
enormous economic burden as well as high prevalence of tuber-
culosis and hepatitis in China, the prescription of b/tsDMARD 
was extremely low, from 4.0% to 9.1%.20 33–35 The low acces-
sibility to b/tsDMARD might be attributable to the longer time 
to GC discontinuation in the context of csDMARDs therapies 
in daily practice. The real- life long- term GC use, on the other 
hand, makes our study of complete dynamical trajectory of 
GC tapering and discontinuation in the context of csDMARDs 
therapy possible. Although there is a gap between real- world 

practice and current guidelines in GC discontinuation, we are 
delighted to see the gap is becoming narrow, with a significantly 
higher and faster GC discontinuation in more recent years. 
These results not only reflect the evolution of concepts of GC 
use in RA over time, but also confirm the feasibility to shorten 
the time to GC discontinuation, even within the recommended 
timeframe in guidelines, especially with better accessibility of 
targeted DMARDs. An evidence- based protocol for GC tapering 
and discontinuation is indeed required to guide clinicians to 
taper GC for patients with RA.

There are several advantages in the present study. First, all 
enrolled patients with RA received their first dose GC and 
concomitant csDMARDs at the initial visit. In this way, the 
actual and dynamical trajectory of GC and characteristic of GC 
discontinuation can be completely depicted. Second, the current 
study provides important information regarding the risk of RA 
relapse after GC withdrawal. This was scarcely discussed in 
previous reports. Strengths of this study also include the setting 
of real world.

We acknowledge several limitations in this study. First, the 
findings of a single- centre retrospective study may limit the 
external generalisability, though internal generalisability is 
greatest. Second, the sample size was relatively small. Neverthe-
less, no study elucidating the dynamical trajectory and charac-
teristics of GC discontinuation in patients with RA who start GC 
with concomitant csDMARDs was ever published before. The 
current study indeed adds important information to our under-
standing of GC discontinuation in RA. Last, the adverse events 
are not discussed. In the study, we focused on the dynamical 
trajectory of GC tapering and corresponding disease activity in 
patients with RA who started GC with concomitant csDMARDs.

CONCLUSIONS
GC is feasibly discontinued in real- life setting when disease 
activity is favourable, mostly without short- term flare, in 
patients who newly start GC with concomitant csDMARDs. 
But the withdrawal time is far from reaching the recommended 
time frame, suggesting the gap between real- world practice and 
current guidelines.
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