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Abstract
We wanted to see how close we could get to our goal of treating rheumatoid arthritis (RA) without the use of glucocorticoids 
(GCs) in the disease-modifying antirheumatic drugs (DMARDs) era using real-life data. Established in 2017, the TReasure 
database is a web-based, prospective, observational cohort for Turkey. As of May 2019, there were 2,690 RA patients recorded 
as receiving biologic and targeted synthetic DMARDs (bDMARDs and tsDMARDs) therapy. At the start of the bDMARDs 
or tsDMARDs, patients with follow-up visits of at least 3 months were registered. At the time of registration and the last 
visit, doses of GCs were recorded and it was determined if the target dose of ≤ 7.5 mg was achieved. During registration 
and follow-up, 23.4% of the patients did not receive GCs and 76.5% of the patients received GCs at any time. GCs could 
be stopped after 59 (25–116) months in 28.4% of these patients, but 71.6% of patients were still using GC. The target GC 
dose could not be achieved in 18.2% of these patients (n = 352). The rate of continuing to use GC was significantly higher in 
women, in the elderly, those with rheumatoid factor (RF) positive, with higher Visual Analog Scale (VAS) pain and Disease 
Activity Score (DAS)-28. The initial GC dose of ≥ 7.5 mg/day was found to be crucial in not reaching the GC target dose 
(p < 0.001, OR 39.0 (24.1–63.2)). The initial GC dose of ≥ 7.5 mg/day, female gender, age, RF positivity, high DAS28, and 
VAS pain level were all highly related for GC continuation. Despite the use of DMARDs, our data revealed that we are still 
far from achieving our goal of treating RA without using steroids.
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Introduction

Rheumatoid arthritis (RA) is a chronic, inflammatory and 
systemic autoimmune disease [1, 2]. Current treatment of 
RA includes synthetic disease-modifying antirheumatic 
drugs (DMARDs) particularly the use of methotrexate, leflu-
nomide, and sulfasalazine alone or in combination. In case 
of unresponsiveness to these therapies, biological DMARDs 
(bDMARDs) or targeted synthetic DMARDs (tsDMARDs) 
are used [1, 3, 4]. At the onset of RA, glucocorticoids (GCs) 
can be used as a bridge therapy to control joint-related com-
plaints [1, 2, 5–7]. There are also studies revealing that in 

addition to controlling disease activity, GCs reduce radio-
logical progression [8, 9]. In RA, the rate of GC use as the 
initial therapy ranges from 48 to 77% [10]. As was stated by 
Hardy et al. in 2018, although GCs, a class of drugs that are 
crucial in RA treatment, is known for almost 70 years, their 
mechanism of action has only been initiated to be recognized 
recently [11].

Recommendations for the treatment of RA, which was 
published in 2013 by European League against Rheuma-
tism (EULAR), were updated in 2019 [12]. These updated 
recommendations comprise critical regulations on the use 
of GCs when compared to 2013 suggestions, however, the 
recommendation on GCs has not changed since 2016. While 
GCs were recommended to be used at the “smallest dose 
possible” in 2013, they were recommended to be discon-
tinued “in the shortest time” possible in 2019 [2, 12, 13]. 
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Although the EULAR recommended that GCs should be 
used at the smallest dose for the shortest time possible, data 
on the use of GCs in daily practice are limited. The TReas-
ure database is a web-based database established in 2017 
with the participation of 17 centers from different regions 
of Turkey. The TReasure registry includes the data of RA 
patients receiving tsDMARDs or bDMARDs. The present 
study aimed to investigate the use of GCs in RA patients at 
initial diagnosis, characteristics of the patients who were 
discontinued from GCs during the follow-up, and the use of 
GCs in the last visits of the patients and the related factors.

Methods

TReasure database and patients

The TReasure database, which was established in 2017, is 
a web-based, prospective, observational cohort including 
RA and spondyloarthritis (SpA) patients from 17 centers 
in different regions of Turkey (13). Patient data entry in the 
centers was started in December 2017 and as of May 2019, 
data of 7,332 patients receiving tsDMARDs or bDMARDs 
were recorded in the database. Of these patients, 2,690 had 
RA, 4,264 had SpA, and 378 had psoriatic arthritis. Patients 
with at least 3-month follow-up visits were included. Data 
on the use of GCs were not available in 162 of 2,690 RA 
patients recorded in the TReasure database. For this rea-
son, analyses were performed using the data of 2,528 RA 
patients. To perform the present research, the approval for 
the TReasure database was obtained from the Ethics Com-
mittee of Hacettepe University in May 2017 (KA17/058) and 
from the Republic of Turkey Ministry of Health in October 
2017 (93189304–14.03.01). Written informed consent of all 
patients was obtained.

Data of RA patients

Each patient was diagnosed with RA by his/her responsible 
clinician. The following patients’ data were recorded: age, 
gender, disease duration, and the positivity for rheumatoid 
factor (RF) and anti-cyclic citrullinated peptide (CCP) anti-
bodies, smoking status, body mass index, and comorbid con-
ditions. Disease activity parameters at the time of initiation 
to the first tsDMARD or bDMARD were recorded. These 
parameters included erythrocyte sedimentation rate (ESR) 
(mm/h), C-reactive protein (CRP; mg/L), number of swol-
len joints (66 joints), number of tender joints (68 joints), the 
Health Assessment Questionnaire–Disability Index (HAQ-
DI) scores, pain-Visual Analog Scale (VAS, 0–100 mm) 
score, fatigue-VAS score (0–100 mm), and the patient global 
activity assessment (PtGA)-VAS score (0–100 mm). As the 
composite indices, the Disease Activity Score (DAS)-28, the 

Simplified Disease Activity Index (SDAI), and the Clinical 
Disease Activity Index (CDAI) were used. The biological 
DMARDs included in the TReasure database were anti-
tumor necrosis factor (TNF) drugs (adalimumab, inflixi-
mab, golimumab, certolizumab, or etanercept), abatacept, 
rituximab, tocilizumab, and/or targeted synthetic DMARD 
included in the TReasure database was tofacitinib.

Classification of GCs and target GC dose

The doses of GCs were recorded at the time of registra-
tion and in the last visit after a mean 59 (25–116) months’ 
follow-up. Time of registration was always defined at the 
start of the first bDMARD or tsDMARD and at that time 
the dose of GCs used was recorded. At the same time, when 
and at what doses these GCs were started was questioned. 
Although the doses of the GCs were increased or decreased 
based on the clinical activity of the RA patients during the 
follow-up, it is hardly possible to record these dose titrations 
retrospectively. In the last visit of the patients, it was also 
recorded whether the patients achieved the target GC dose 
or not. The doses of GCs were recorded as the prednisone 
equivalent dose as follows: ≤ 2.5 mg, > 2.5 mg − < 7.5 mg, 
7.5–15 mg, and > 15 mg. The target dose for GCs recom-
mended by the EULAR is ≤ 7.5 mg prednisone (2, 13, 15). In 
the present study, the RA patients were divided into 4 groups 
according to their GCs use as follows: (1) those who did not 
receive GCs during registration and follow-up (n = 592), (2) 
those received GCs at any time (n = 1,936), (3) those who 
were currently receiving GCs (n = 1,386), and (4) those who 
discontinued GCs (n = 550).

Statistical analysis

Statistical analyses were performed using the Predictive 
Analytics Software (PASW) 18.0 (SPSS Inc., Chicago, IL, 
USA) for Windows. Normality of data was tested using the 
visual (histogram and probability plots) and analytical (Kol-
mogorov–Smirnov/Shapiro–Wilk tests) methods. Descrip-
tive statistics (i.e., mean, standard deviation) and frequency 
distributions were used to report the characteristics of the 
patients. Categorical variables were expressed as numbers 
and percentages and numerical variables were expressed 
as median, 25th, and 75th percentiles (Q1 and Q3). The 
Chi-square test was used for two-group comparisons and 
multiple comparisons, where appropriate. However, when 
the Chi-square condition was not met, Fisher’s exact test 
was used for two-group comparisons. The Mann–Whitney 
U test was used to compare non-normally distributed vari-
ables between two independent groups. Fort the multivari-
ate analysis, the possible factors identified with univariate 
analyses were further entered into the logistic regression 
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analysis to determine independent predictors for not achiev-
ing the GC target dose. A p value of < 0.05 was considered 
statistically significant.

Results

Comparison of the RA patients those who did 
not receive GCs during registration and follow‑up 
with those who received GCs at any time

Data of 2,528 patients with available information on GC 
use in the TReasure database were analyzed. 23.4% of these 
patients did not receive GCs during registration and follow-
up. The status of RA patients according to their GC use at 
the time of registration and in the last visit is demonstrated 
in Fig. 1.

The differences between the patients who received GCs at 
any time and those who did not receive GCs during registra-
tion and follow-up in terms of demographic characteristics 
and comorbidities are demonstrated in Table 1. The num-
ber of seronegative patients was higher in the group those 
who did not receive GCs during registration and follow-up. 
Evaluation of the disease activity of the patients at the time 

of initiation to the first bDMARD or tsDMARD revealed 
that the ESR and CRP values and the HAQ-DI scores were 
similar in the two groups; however, the scores of the com-
posite disease indices (the CDAI, SDAI, and DAS-28) were 
higher in the group that received GCs. The anti-TNF thera-
pies were mostly preferred as biological DMARDs in the 
patients who did not receive GCs during registration and 
follow-up; on the other hand, regarding the non-TNF bio-
logical DMARD use in this group, the use of abatacept was 
lower and the use of tocilizumab was higher. Besides, it was 
observed that synthetic DMARDs were used less commonly 
in this group. Among comorbidities, Sjögren’s syndrome 
was more frequent in the patients who received GCs at any 
time. Similarly, the rates of hypertension, hyperlipidemia, 
and asthma were also higher in the patients who received 
GCs at any time; on the other hand, the groups did not differ 
in terms of the presence of diabetes mellitus.

Initial and final doses of GCs in the RA patients

The percentages of RA patients who received an initial 
GC dose of 0  mg, ≤ 2.5  mg, 2.5–7.49  mg, 7.5–15  mg, 
and > 15 mg were 23.4%, 4.0%, 46.3%, 19.8%, and 6.4%, 
respectively. The patients who received an initial GC dose 

Fig. 1  The status of rheumatoid arthritis (RA) patients according to their glucocorticoid (GC) use at the time of registration and in the last visit
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Table 1  Baseline characteristics of the rheumatoid arthritis (RA) patients who did not receive GC during registration and follow-up and who 
received GCs

RA, rheumatoid arthritis; GCs, glucocorticoids; BMI, body mass index; Q1–Q3, 25th percentile–75th percentile; RF, rheumatoid factor; CCP, 
cyclic citrullinated peptide; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; HAQ–DI, Health Assessment Questionnaire–Disabil-
ity Index; CDAI, Clinical Disease Activity Index; SDAI, Simplified Disease Activity Index; DAS-28, Disease Activity Score-28; GIS, gastroin-
testinal; TNF, tumor necrosis factor; VAS, Visual Analogue Scale
*Mann–Whitney U test
**Chi-square test
***Fisher’s test
Values with p < 0.05 were highlighted in bold

Characteristics RA patients who did not receive GCs during 
registration and follow-up (n = 592)

RA patients who received GCs at 
any time (n = 1936)

p

Female sex, % 76.5 79.7 0.097**

Age, median (Q1-Q3) 55 (45–63) 55 (43–63) 0.520*

BMI, kg/m2, median (Q1–Q3) 27.0 (23.9–31.2) 27.9 (24.3–32.5) 0.004*

Disease duration, year, median (Q1–Q3) 13 (7–22) 10 (6–16)  < 0.001*

RF, n/N (%) 246/425 (57.9) 1,228/1,808 (67.9)  < 0.001**

Anti-CCP, n/N (%) 177/342 (51.8) 846/1,376 (61.5)  < 0.001**

RF or anti-CCP, n/N (%) 281/426 (66.0) 1,364/1,852 (73.7) 0.001**

ESR mm/h, median (Q1–Q3) 35 (17–54) 32 (17–52) 0.352*

CRP mg/l, median (Q1–Q3) 13.7 (5–33.5) 14.8 (6.07–36) 0.099*

HAQ-DI, median (Q1–Q3) 0.8 (0.6–1.1) 0.9 (0.5–1.4) 0.161*

CDAI, median (Q1–Q3) 15 (12–18) 19 (12–31) 0.001*

SDAI, median (Q1–Q3) 29 (19–52) 38 (23–61) 0.008*

DAS-28 (CRP), median (Q1–Q3) 3.04 (1.82–4.13) 3.77 (2.72–4.98)  < 0.001*

VAS Pain, median (Q1–Q3) 70 (50–75) 70 (50–80) 0,001*

VAS Fatigue, median(Q1–Q3) 60 (40–70) 70 (50–80)  < 0,001*

Secondary Sjögren’s syndrome, n/N (%) 6/252 (2.4) 78/1,107 (7.0) 0.006**

Interstitial lung disease, n/N (%) 9/146 (6.2) 42/574 (7.3) 0.628**

Hypertension, n/N (%) 107/428 (25.0) 589/1,921 (30.7) 0.020**

Diabetes mellitus, n/N (%) 48/426 (11.3) 217/1,925 (11.3) 0.998**

Hyperlipidaemia, n/N (%) 38/420 (9.0) 308/1,837 (16.8)  < 0.001**

Asthma, n/N (%) 13/418 (3.1) 124/1,860 (6.7) 0.006**

Thyroid diseases, n/N (%) 29/424 (6.8) 228/1,895 (12.0) 0.002**

Osteoporosis, n/N (%) 15/39 (38.5) 105/254 (41.3) 0.734**

Anaemia, n/N (%) 89/224 (39.7) 585/1,134 (51.6) 0.001**

Coronary artery diseases, n/N (%) 19/469 (4.1) 100/1,859 (5.4) 0.243**

Thromboembolic events, n/N (%) 0/289 (0) 13/989 (1.3) 0.050**

GIS bleeding, n/N (%) 7/472 (1.5) 15/1,875 (0.8) 0.169**

Cancer, n/N (%) 7/484 (1.4) 36/1,902 (1.9) 0.510**

Anti-TNF, n (%) 385 (65.0) 1,019 (52.6)  < 0.001**

Abatacept, n (%) 76 (12.8) 374 (19.3)  < 0.001**

Rituximab, n (%) 109 (18.4) 328 (16.9) 0.408**

Tocilizumab, n (%) 114 (19.3) 238 (12.3)  < 0.001**

Tofacitinib, n (%) 71 (12.0) 266 (13.7) 0.274**

Methotrexate, n (%) 261 (44.1) 1,764 (91.1)  < 0.001**

Hydroxychloroquine, n (%) 199 (33.6) 1,517 (78.4)  < 0.001**

Leflunomide, n (%) 190 (32.1) 1,186 (61.3)  < 0.001**

Sulfasalazine, n (%) 184 (31.1) 1,107 (57.2)  < 0.001**
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of > 15 mg were compared with those who received an ini-
tial GC dose of < 15 mg. The median disease duration was 
shorter (9 years [Q1-Q3, 4–15 years] vs. 10 years [Q1-Q3, 
6–17 years], p = 0.005), comorbid interstitial lung disease 
was more common (20.4% vs. 6.1%, p < 0.001), the median 
ESR (40 [Q1–Q3, 21–62] vs. 32 [Q1–Q3, 17–51], p = 0.001) 
and the median CRP value (21.5 [Q1–Q3, 8–63.1] vs. 14.2 
[Q1-Q3, 5.84–34.1], p = 0.001) at the time of initiation to 

bDMARDs or tsDMARD were higher, and the median 
DAS-28-ESR was higher (4.4 [Q1–Q3, 3.35–5.97] vs. 3.95 
[Q1–Q3, 3.14–5.27), p = 0.015) in the patients who received 
an initial GC dose of > 15 mg.

The median follow-up duration of the patients was 59 
(25–116) months. The initial and final GC doses of the 
patients who received GCs at any time are demonstrated in 
Table 2. 352 patients received a final GC dose of ≥ 7.5 mg/
day. The target GC dose could not be achieved in 18.1% of 
the patients who received GC at any time (n = 1,936) and 
in 13.9% of the overall patient group (n = 2,528). The final 
GC dose was ≥ 7.5 mg in 48.2% (n = 320) of the patients 
who received an initial GC dose of ≥ 7.5 mg (n = 663) and in 
2.5% (n = 32) of the patients who received an initial GC dose 
of ≤ 7.5 mg (n = 1,273) (p < 0.0001). Moreover, the mean 
duration of disease was shorter (8 years [Q1–Q3, 4–14 years] 
vs. 10 years [Q1–Q3, 6–16 years], p < 0.001) and the median 
HAQ-DI score was higher (1 [Q1–Q3, 0.6–1.45] vs. 0.9 
[Q1–Q3, 0.5–1.4], p = 0.042) in the patients who received 
an initial GC dose of ≥ 7.5 mg (Table 3). To assess the fac-
tors that might predict achieving the target dose, a regression 
analysis was performed including the following variables: 
gender, presence of smoking, initial GC dose being ≥ 7.5 mg, 
disease duration, the HAQ-DI score, and ESR before using 

Table 2  Distribution of the patients who received GCs at any time 
(N = 1,936) according to their initial and final GC doses

Initial dose (mg) n (%)

 ≤ 2.5  > 2.5 
to  < 7.5

7.5–15  > 15

Final dose (mg)
0 31 383 103 33 550 (28.4)
 ≤ 2.5 48 67 20 2 137 (7.1)
2.5–7.49 19 693 149 36 897 (46.3)
7.5–15 4 24 224 44 296 (15.3)
 > 15 0 4 4 48 56 (2.8)
Total, n 

(%)
102 (5.3) 1171 

(60.4)
500 (25.8) 163 (8.4)

Table 3  Comparison of patients in terms of final GC dose (< 7.5 mg OR ≥ 7.5 mg)

GCs, glucocorticoids; BMI, body mass index; Q1–Q3, 25th percentile–75th percentile; RF, rheumatoid factor; CCP, cyclic citrullinated peptide; 
ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; HAQ–DI, Health Assessment Questionnaire–Disability Index; CDAI, Clinical 
Disease Activity Index; SDAI, Simplified Disease Activity Index; DAS-28, Disease Activity Score-28; PtGA, patient global activity assessment; 
VAS, Visual Analogue Scale
Values with p < 0.05 were highlighted in bold

The final GC dose was < 7.5 mg The final GC dose was ≥ 7.5 mg p

Female sex, % 1273/1584 (80.4) 270/352 (76.7) 0.122
Male sex, % 311/1584 (19.6) 82/352 (23.3)
Age, median (Q1–Q3) 55 (43–63) 54 (43–62) 0.433
BMI, kg/m2, median (Q1–Q3) 27.97 (24.245–32.44) 28.265 (24.34–33.37) 0.380
Presence of smoking, % 333/1557 (21.4) 88/349 (25.2) 0.119
Disease duration, year, median (Q1–Q3) 10 (6–16) 8 (4–14)  < 0.001
Initial GC dose being ≥ 7.5 mg 343/1584 (21.7) 320/352 (90.9)  < 0.001
RF, n (%) 472/1478 (31.9) 108/330 (32.7) 0.780
Anti-CCP, n (%) 424/1114 (38.1) 106/262 (40.5) 0.473
ESR mm/h, median (Q1–Q3) 31 (16–51) 35.5 (20–53) 0.065
CRP mg/l, median (Q1–Q3) 14.5 (5.94–35.3) 15.8 (7–42) 0.170
HAQ-DI, median (Q1–Q3) 0.9 (0.5–1,4) 1 (0.6–1.45) 0.042
CDAI, median (Q1–Q3) 19 (12.5–31) 15,75 (11–30.25) 0.526
SDAI, median (Q1–Q3) 38.5 (23.9–61) 35 (19.5–64) 0.537
PtGA-VAS, median (Q1–Q3) 70 (50–80) 70 (50–80) 0.017
Pain-VAS, median (Q1–Q3) 70 (50–80) 70 (50–80) 0.191
DAS-28 (ESR), median 4.035 (3.165–5.32) 4.335 (3.39–5.54) 0.034
DAS-28 (CRP), median 3.72 (2.68–4.94) 3,895 (2.845–5.07) 0.070
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bDMARDs or tsDMARD. Accordingly, only the initial GC 
dose of ≥ 7.5 mg/day (odds ratio [OR], 39.0 [24.1–63.2]) 
was determined as a risk factor for not achieving the GC 
target dose recommended by the EULAR.

Characteristics of the RA patients who discontinued 
and continued GCs during the follow‑up

At the end of the follow-up period of 59 (25–116) 
months of 1936 patients who received GCs, GCs were 

Table 4  Characteristics of the patients who discontinued and continued GC therapy during the follow-up period

RA, rheumatoid arthritis; GCs, glucocorticoids; BMI, body mass index; Q1–Q3, 25th percentile–75th percentile; RF, rheumatoid factor; CCP, 
cyclic citrullinated peptide; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; HAQ–DI, Health Assessment Questionnaire–Disa-
bility Index; CDAI, Clinical Disease Activity Index; SDAI, Simplified Disease Activity Index; PtGA, patient global activity assessment; VAS, 
Visual Analogue Scale; DAS-28, Disease Activity Score-28; GIS, gastrointestinal; TNF, tumor necrosis factor
*Mann-Whitney U test
**Chi-Square test
Values with p < 0.05 were highlighted in bold

RA patients who continued GCs 
(n = 1386)

RA patients who discontinued 
GCs (n = 550)

p

Female sex, % 1,123 (81) 420 (76.4) 0.021**
Age, median (Q1–Q3) 55.5 (44–63) 52 (40–63)  < 0.001*
BMI, kg/m2, median (Q1–Q3) 28.23 (24.39–32.87) 27.61 (24.09–32.1) 0.102*
Disease duration, year, median (Q1–Q3) 10 (5–16) 9 (6–15) 0.743*
RF, n (%) 908 (70) 320 (62.6) 0.002**
Anti-CCP, n (%) 618 (61.6) 228 (61.3) 0.929**
ESR mm/h, median (Q1–Q3) (Initial visit) 33 (17–51) 30 (17–54) 1.000*
CRP mg/l, median (Q1–Q3) (Initial visit) 14.9 (6–38) 14.55 (6.4–30.1) 0.762*
HAQ-DI, median (Q1-Q3) (Initial visit) 0.9 (0.55–1.4) 0.85 (0.45–1.35) 0.129*
CDAI, median (Q1–Q3) (Initial visit) 19 (13–31) 15 (11–29) 0.096*
SDAI, median (Q1–Q3) (Initial visit) 40 (24–65) 36 (21–55) 0.222*
PtGA-VAS, median (Q1- Q3) (Initial visit) 70 (50–80) 60 (50–80) 0.002*
Pain-VAS, median (Q1–Q3) (Initial visit) 70 (50–80) 60 (50–80) 0.001*
DAS-28 (ESR) (initial visit), median (Q1–Q3) 4.15 (3.25–5.47) 3.90 (3.08–5.15) 0.021*
DAS-28 (ESR) (last visit), median (Q1-Q3) 2.98 (2.24–3.89) 2.64 (2.02–3.41)  < 0.001*
DAS-28 (CRP) (initial visit), median (Q1–Q3) 3.84 (2.77–5.08) 3.51 (2.66–4.61) 0.026*
DAS-28 (CRP) (last visit), median (Q1–Q3) 2.53 (2.06–3.52) 2.19 (1.81–2.98)  < 0.001*
Secondary Sjögren’s syndrome, n (%) 109 (13.3) 37 (10.3) 0.150**
Interstitial lung disease, n (%) 185 (34.2) 88 (33.3) 0.808**
Hypertension, n (%) 438 (31.9) 151 (27.5) 0.058**
Diabetes mellitus, n (%) 154 (11.2) 63 (11.5) 0.845**
Hyperlipidaemia, n (%) 215 (16.2) 93 (18.2) 0.319**
Asthma, n (%) 89 (6.7) 35 (6.7) 0.989**
Thyroid diseases, n (%) 160 (11.8) 68 (12.6) 0.622**
GIS bleeding, n (%) 8 (0.6) 7 (1.3) 0.148**
Cancer, n (%) 25 (1.8) 11 (2.1) 0.744**
Anti-TNF, n (%) 996 (71.8%) 299 (54.3%)
Abatacept, n (%) 315 (22.7) 59 (10.7)  < 0.001**
Rituximab n (%) 284 (20.5) 44 (8)  < 0.001**
Tocilizumab, n (%) 207 (14.9) 31 (5.6)  < 0.001**
Tofacitinib, n (%) 232 (16.7) 34 (6.2)  < 0.001**
Methotrexate, n (%) 1242 (89.6) 522 (94.9)  < 0.001**
Hydroxychloroquine, n (%) 1094 (78.9) 423 (76.9) 0.330**
Leflunomide, n (%) 876 (63.2) 310 (56.4) 0.005**
Sulfasalazine, n (%) 771 (55.6) 336 (61.1) 0.028**
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discontinued 28.4% of these patients and 21.7% of the 
overall patient group (n = 2,528). However, 71.6% of the 
1936 patients and 54.8% of the 2528 patients continued to 
use GCs. The ESR and CRP values, the scores of HAQ-DI, 
CDAI, and SDAI, and the tender and swollen joint counts 
before the initiation to bDMARDs or tsDMARD were 
similar in the patients who discontinued and continued GC 
therapy (Table 4). However, the PtGA-VAS and pain-VAS 
scores before the initiation to bDMARDs or tsDMARD 
were higher in the patients who continued GC therapy. 
The DAS-28 scores in the last visit were available in 1,045 
patients; the final median DAS-28-ESR and CRP score 
were higher in the patients who continued GC therapy 
(of both p < 0.001). The rates of patients achieving target 
remission and the rates of those with low disease activ-
ity were lower in the patients who continued GC therapy 
(69.0% vs. 80.6%, p < 0.001) (Fig. 2).

Discussion

Efficacy of the combined use of GCs with a conventional 
DMARDs and bDMARDs or tsDMARDs in RA is well doc-
umented [1, 2]. On the other hand, international recommen-
dations have pointed out that GCs need to be reduced and 
discontinued as soon as possible [2]. Reviews have indicated 
that long-term GC use at a dose of ≥ 5 mg/day, in particular, 
has numerous potential risks [16–18]. The 2019 update of 
EULAR recommendations on GC use in RA patients is a 
guide on this subject. However, data concerning to what 
extent these recommendations are followed in real life are 
limited. In the present study, we investigated the RA patients 
receiving bDMARDs or tsDMARD who were recorded in 
the TReasure registry in terms of the frequency of GC use, 
initial and final GC doses, and the factors associated with 
discontinuation of GC. In this study group including patients 

who had severe RA and thus had to use bDMARDs or tsD-
MARDs, 77% of the patients used GCs at the beginning 
of their treatment. While GC therapy was started in 77% 
of the patients in the German cohort of early arthritis (The 
German Course and Prognosis of Early Arthritis [CAPEA] 
inception cohort), this rate was observed to decrease to 64% 
in Latin America and even up to 48% in Canada [19–21]. 
In the recently published ESPOIR cohort comprising the 
cohort of early arthritis, GC therapy was started in 64% of 
the patients [22]. As the present study included relatively 
more severe RA patients requiring bDMARD or tsDMARD 
therapy, the rate of GCs use at the beginning of their treat-
ment was within the acceptable range. The number of sero-
positive patients was higher, certain comorbidities (such as 
obesity, hyperlipidemia, hypertension) were more common, 
the disease activity was higher, and the use of conventional 
DMARDs was more common in the patients who received 
GCs as compared with those who did not receive GC during 
registration and follow-up. Likewise, in the ESPOIR cohort, 
seropositivity, high disease activity, and comorbidities (such 
as hypertension, hyperlipidemia) were more common in the 
group that received GCs. It is possible that in addition to 
patients’ characteristics, prejudices of patients and physi-
cians against GCs are the main determinant of GC use. In 
our study, such an inquiry (e.g. fear, anxiety) at diagnosis 
could not be assessed because of the observational nature 
of the study design.

One of the most critical warnings of the EULAR in the 
treatment of RA is that “low GC doses” should be preferred 
as the initial therapy. Nevertheless, there is no agreement 
on the definition of “low dose”. The EULAR Task Force 
considered a GCs dose of ≤ 7.5 mg as a low dose [2, 13, 
14]. However, in the TReasure database, it was observed 
that an initial GC dose of 5 mg/day was the most commonly 
preferred dose at a rate of 60%. Therefore, the patients were 
classified according to these doses. Overall, the initial GC 
dose was < 7.5 mg in 74% of the patients. For instance, in 
the German cohort, the percentage of patients who received 
an initial GC dose of < 7.5 mg was 20%. [19]. Accordingly, 
it could be suggested that the initial GC dose was able to 
be maintained low in our cohort. The second most critical 
warning of the EULAR includes “starting to reduce GCs in 
3 months” and reducing the GC dose to the clinically appro-
priate lowest dose possible in 6 months and discontinuing if 
possible [2]. At the end of nearly a median follow-up period 
of 5 years for the RA patients registered in the TReasure 
database, 54.8% of the patients receiving bDMARDs or 
tsDMARD were still on GC therapy. This rate is far above 
expectations. It is observed that the GC discontinuation rate 
is higher particularly in RA patients achieving remission. 
Accordingly, this makes us think that disease control with 
synthetic and/or biological DMARDs used in combination 
with GCs have an important role in the discontinuation of 

Fig. 2  Distribution of rheumatoid arthritis (RA) patients who discon-
tinued and continued glucocorticoids (GCs) according to their disease 
activity at the end of the follow-up period of 59 (25–116) months 
(p < 0.001)*.*The result of 2 × 4 comparison analysis is < 0.001. The 
difference between the groups in the subgroup analysis is between 
Remission and Moderate Disease Activity Groups
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GC. On the other hand, focusing more on the study data, 
it was observed that nearly 18.1% of the patients were still 
receiving GC therapy at a dose of ≥ 7.5 mg in the last visit 
after the 5-year follow-up period. These are the main prob-
lematic patients among the overall RA cohort receiving 
bDMARDs or tsDMARDs. Regarding the characteristics of 
these patients, the most critical factor was the initial dose of 
GCs being ≥ 7.5 mg (OR 39.0). These results suggested that 
utmost attention should be paid while deciding the initial 
GC dose. As is known, approaches (perspectives) of patients 
and physicians toward GC-related adverse events might be 
quite different. The pituitary–adrenal axis is remarkably sup-
pressed with long-term use of GCs at moderate dose [23, 
24]. Along with the reduction of GC dose in such patients, 
weakness and fatigue become more pronounced, and pos-
sibly a more remarkable increase is observed in joint com-
plaints [24]. Patients might resist reducing GC dose due to 
these effects. It is likely that “addiction to GCs” occurs when 
the initial GC dose exceeds 7.5 mg, which is the non-phys-
iological dose, and thereby patients experience difficulty in 
stopping GCs. According to the results of the present study, 
in case the initial GC dose in RA is maintained at 5 mg, RA 
patients are more likely to be discontinued from GCs in the 
long term or to be continued on GC therapy within physi-
ological doses.

The present study has some limitations. First, although 
initial and final GC doses of the patients were available, 
dose titration during the follow-up could not be evaluated. 
Second, thorough analyses of co-treatment with csDMARD, 
bDMARD, and tsDMARD that can effect steroid cessation 
were not possible. Thirdly, many factors may play a role in 
the choice of GC therapy, such as physicians’ preferences, 
the routine of the clinic, and patients’ preferences. Neither 
the patients nor the physicians were inquired concerning 
this issue in the present study, which could be considered as 
another limitation. Nevertheless, we think the present study 
has strength in that it determined the initial GC dose as the 
most important factor for achieving the target GC dose at 
the end of a 5-year follow-up period in a large cohort of RA 
patients.

In conclusion, the present study assessed the initial and 
final doses of GCs, which are frequently used in combination 
with synthetic or biological DMARDs, in a cohort of RA 
patients receiving bDMARDs or tsDMARDs. Considerably 
acceptable doses of GCs were observed to be used as the 
initial dose. However, more than half of the patients were 
still using GCs after the median 5-year follow-up period, 
which suggested the presence of certain difficulties in fol-
lowing the EULAR recommendations in daily practice. The 
most important problem is the high initial GC dose; in such 
a condition, achieving the target dose becomes more difficult 
when the non-physiological GC doses were used. Reasons 
for this critical relationship between the initial and final 

doses of GCs need to be investigated and evaluated in terms 
of patient/doctor perspectives.
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