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Introduction

Currently, early diagnosis and fast, effective therapy with 
the aim of remission are important goals in the treatment of 
patients with early rheumatoid arthritis (RA) [1]. In the past 
decade, it has become clear that there is a critical time period 
during which disease processes can be markedly slowed or 
even halted [1]. The significance of this “window of oppor-
tunity” led to multiple efforts to start medical treatment as 
soon as possible. A recent meta-analysis has confirmed that 
a prolonged symptom duration is associated with a radio-
graphic progression and a lower chance of disease-modify-
ing anti-rheumatic drug (DMARD)-free remission [2]. The 
recommended course of DMARDs in patients with RA has 
been outlined by the European League Against Rheumatism 
(EULAR) and in national guidelines that include a sequen-
tial therapeutic approach in accordance with the patient’s 
disease activity and progress [3–6]. Glucocorticoids (GC) 
are recommended in combination with the first DMARD 
strategy, but specific advice concerning dosage and duration 
of GCs is limited. In the update of the EULAR recommen-
dations, the phrasing about GC usage was modified from 
“low to moderately high doses” to “a low dose for up to 
6 months with tapering as rapidly as clinically feasible” [3]. 
The main reason for the controversial opinions on GC usage 
is the lack of randomized controlled trials (RCT) that evalu-
ate dosage, duration, and tapering of GCs [7, 8]. Moreover, 
long-term data on the benefit of GCs as bridging therapy 
in relation to its toxicity are missing [9]. The differing GC 
approaches in the DMARD strategy trials range from the 
COBRA scheme (start with 60 mg prednisolone/day during 
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the first 2 weeks, tapering down weekly to a dose of 7.5 mg/
day) [10] to starting with low GC doses (≤10 mg/day) [11, 
12]. A single initial intravenous GC dose of 250 mg meth-
ylprednisolone was administered in the IDEA trial [13], 
and repeating intra-articular GC injections were used in 
the CIMESTRA trial [14]. In the tREACH trial, intramus-
cular GC administration showed equal efficacy to tapering 
oral GCs in combination with triple DMARD therapy [15]. 
Various RCTs provide evidence for increased clinical, struc-
tural, and functional efficacy outcomes when low-dose oral 
prednisolone (≤10  mg/day) is added to methotrexate [11, 
12, 16]. However, different oral GC starting doses have not 
been compared when using similar DMARD therapies [8]. 
Similar to the heterogeneity of GC starting doses in trial 
designs, different dosing schemes are used in routine rheu-
matologic care, depending on the institution, personal expe-
riences, and national recommendations.

Early arthritis inception cohorts have been established to 
provide data on health care and clinical outcomes in regular 
rheumatologic settings. While different treatment strategies 
can only be compared in controlled clinical trials, observa-
tional cohorts provide information on the actual treatment 
patterns and on patient samples that are not limited to trial 
inclusion criteria. The German Course And Prognosis of 
Early Arthritis (CAPEA) inception cohort study was con-
ducted to investigate the proportion of patients with early 
arthritis who achieve remission under the conditions of rou-
tine rheumatologic care and to determine the extent of the 
medical resources used.

The aim of our analysis was to evaluate observational 
data from the CAPEA cohort in which the GC starting 
doses are selected by rheumatologists for patients with 
early RA and to determine how rapidly the patients are 
tapered down during the first 2 years after symptom onset. 
The hypothesis of our analysis was that with high initial 
doses of GCs, more patients would achieve DAS28 remis-
sion and functional improvement in the first 2 years after 
the onset of symptoms.

Patients and methods

Course And Prognosis of Early Arthritis (CAPEA) cohort

The CAPEA inception cohort study is a prospective, multi-
center, non-interventional, observational study on the prog-
nostic value of early symptoms for the development of a 
chronic course of disease in patients who have had arthritis 
for <6 months. Between 2010 and 2013, 1,301 patients were 
consecutively included in 118 rheumatologic institutions in 
Germany. The participating sites included private practices 
and outpatient departments of hospitals and university clin-
ics. Patients with early inflammatory arthritis were included, 

provided that they were observed within 6 months of the first 
symptoms. They were followed at predetermined intervals 
(0, 3, 6, 12, 18, and 24 months) using a structured protocol of 
validated items reflecting treatment, disease activity, function, 
and treatment response. The patients completed a question-
naire reporting on overall health, function, and disease activity 
at 0, 6, 12, and 24 months. Medical treatment with DMARDs, 
GCs, and non-steroidal anti-rheumatic drugs (NSAIDs) was 
started and adjusted according to standard rheumatologic care 
and without predefined therapeutic strategies.

Study population

Patients who had arthritis in at least two joints or in one 
peripheral joint and morning stiffness >30 min for at least 
6 weeks until a maximum period of 26 weeks and who gave 
written informed consent were consecutively included. 
Patients with confirmed bacterial joint inflammation or 
gout were excluded. A central ethics vote was obtained 
from the Ethics Committee of the Charité University Medi-
cine, Berlin, in May 2009.

Data collection

The following items were documented by the rheumatolo-
gist at baseline and/or during follow-up: demographic data, 
laboratory tests, number of swollen and tender joints, dis-
ease activity score (DAS28), numerical rating scales (NRS 
0–10) regarding disease activity, morning stiffness and 
functionality, suspected or confirmed diagnosis, comorbidi-
ties, current anti-rheumatic medication, and assessment of 
treatment response. The patients answered numerical rat-
ing scales (0–10) regarding global health, pain, morning 
stiffness, and the Rheumatoid Arthritis Impact of Disease 
(RAID) score [17]. Disability was reported as a percentage 
of full function (0–100) using the Hannover Functional Sta-
tus Questionnaire (FFbH), which is comparable and highly 
correlated to the Health Assessment Questionnaire (HAQ). 
The FFbH is widely used in Germany, and FFbH values 
can be transformed into HAQ values [18]. The diagnosis of 
RA at 2 years was defined by the physician.

The primary endpoint of CAPEA was defined as the 
number of patients who achieved clinical remission 
(DAS28 <2.6) at 2 years. The secondary outcomes included 
time and use of resources to achieve remission.

Statistical analysis

Logistic regression models were used to determine the risk 
factors for dropout and comorbidities. Logistic regression 
analysis with stepwise model selection was used to deter-
mine variables associated with baseline GC use. Ordinal 
logistic regression with stepwise model selection was 
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used to determine variables associated with the dosage 
of GC in patients who used GC at baseline. Parameters 
tested were the use of MTX, rheumatoid factor/ACPA 
positivity, type of practice (solo private practice, single-
specialty group practice, multi-specialty group practice, 
or outpatient department), municipality size of practice 
site (5–20k, 20–100k, 100–1,000k, >1,000k inhabitants), 
DAS28, RAID, and the patients’ age and sex. ANCOVA 
was used to compare the outcome values at year 2 from 
the different GC doses adjusted for the baseline disease 
activity. To assess the influence of the initial GC dose on 
DAS28 and FFbH within 2 years, mixed models with an 
unstructured covariance structure were used. These mod-
els allow including repeated measurements and can han-
dle missing data. Results with a p value of <0.05 were 
considered to be statistically significant. Statistical analy-
sis was performed using SPSS software, version 19, and 
SAS, version 9.3.

Results

Of the 1,301 enrolled patients, 1,113 patients (86 %) had 
a suspected or confirmed diagnosis of RA at the baseline 
assessment, 7  % were diagnosed with undifferentiated 
arthritis, and 4 % had other rheumatic disease. Addition-
ally, 46 % fulfilled the 1987 revised ACR, and 60 % ful-
filled the 2010 ACR/EULAR criteria. The 2-year follow-
up was completed with 773 patients. Of the 773 patients, 
669 patients were diagnosed with RA as final diagnosis, 
but 323 patients with an indication of early RA dropped 
out during the follow-up. The patients who dropped out 
were comparable in age and sex to the patients completing 
the follow-up, but had lower mean erythrocyte sedimen-
tation rates and used GCs less often. Patients with a low 
DAS28 at baseline, without DMARD therapy and without 
a probable diagnosis of RA, were significantly more likely 
to dropout.

For the following analysis, we included all patients who 
completed the 2-year follow-up and were diagnosed with 
definite RA at that time (n = 669, Table 1).

Glucocorticoids

Seventy-seven percent of the patients were treated with oral 
GCs at baseline. 7 % received intra-articular GC injections, 
primarily in the first year of the observation, and 2.4  % 
received modified-release GC.

The baseline characteristics by GC starting doses are 
presented in Table 1.

Practice variation

The frequency of prescribing GCs at baseline varied among 
the participating rheumatologists. Only rheumatologists 
with more than five patients were considered in this analy-
sis. Nine (20 %) treated all patients with GCs, 11 (25 %) 
treated 1–20 % of patients without GCs, 18 (41 %) treated 
21–50  % without GCs, and 6 (14  %) treated >50  % of 
patients without GCs. There was also a variation in the fre-
quency of using high-dose GCs. Fourteen rheumatologists 
(32 %) treated >50 % of patients with high-dose, 22 (50 %) 
treated <50  % of patients with high-dose, and 8 (18  %) 
used no high-dose GCs.

Influencing factors of the GC starting approach

In a multivariate regression analysis, higher DAS28 val-
ues and MTX use were associated with the prescription 
of any GCs at baseline (Table  2). Patient-related factors 
(sex, age, rheumatoid factor/ACPA positivity, and RAID) 
were not associated. Variation among the rheumatologists 
was observed with regard to the practice type. Among the 
patients who were prescribed GCs at baseline, only DAS28 
values (OR 1.3, p < 0.001) were associated with higher GC 
doses in the multivariate regression analysis.

Table 1   Baseline 
characteristics of included 
patients with regard to the 
glucocorticoid starting dose 
per day

RA rheumatoid arthritis, 
SD standard deviation, RF 
rheumatic factor, CCP anti-
cyclic citrullinated peptide; 
DMARD disease-modifying 
anti-rheumatic drug; DAS28 
disease activity score calculated 
on 28 joints, ACR American 
College of Rheumatology, 
EULAR European League 
Against Rheumatism

Total 0 mg <7.5 mg 7.5–19 mg ≥20 mg

Number of patients 669 151 136 149 233

Age (years), mean (SD) 56.7 (13.8) 55.2 (14.3) 56.8 (15) 56.8 (13.6) 57.6 (12.8)

Female sex, no. (%) 430 (64.3) 108 (71.5) 92 (67.6) 90 (60.4) 140 (60.1)

Duration of symptoms (weeks), mean (SD) 12.7 (7.3) 12.6 (8.7) 13.7 (7.2) 12.6 (6.3) 12.3 (6.7)

RF-positive, no. (%) 355 (53.1) 71 (47) 75 (55.1) 87 (58.4) 122 (52.4)

Anti-CCP-positive, no. (%) 338 (50.5) 87 (57.6) 63 (46.3) 78 (52.3) 110 (47.2)

Radiologic changes at baseline, no. (%) 83 (12.4) 15 (9.9) 18 (13.2) 23 (15.4) 27 (11.6)

DMARD started at baseline, no. (%) 450 (67.3) 91 (60.3) 93 (68.4) 118 (79.2) 148 (63.5)

DAS28, mean (SD) 5.1 (1.3) 4.7 (1.3) 5 (1.3) 5.1 (1.4) 5.5 (1.3)

1987 ACR criteria, n (%) 376 (56.2) 68 (45) 75 (55.1) 88 (59.1) 145 (62.2)

2010 ACR/EULAR criteria, n (%) 490 (73.2) 105 (69.5) 103 (75.7) 118 (79.2) 164 (70.4)
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GC tapering or increase

At 3 months, the mean prednisolone dose had decreased 
to 5.0 ±  5.8  mg/day in all GC users (median 5.0, IQR 
5.0). The tapering of GCs in the CAPEA cohort is pre-
sented in Fig.  1. At 6  months, 10  % of the GC users 
remained on >7.5  mg/day. These patients had the same 
age, but higher values of ESR, CRP, DAS28, and RAID 
and lower FFbH values than patients with low-dose or no 
GCs. At 2 years, 52 % of the patients were GC-free, and 
41 % were receiving a dose <5 mg/day; 7 % remained on 
>5 mg/day.

Of all patients without GC use at baseline, 57  % 
received GCs later. Thirteen percentage of those received 
a high dose (20 mg or more) at some visit after baseline. In 
patients who received ≤7.5 mg GC at baseline, the dosage 
was increased during follow-up in 19 % of the patients.

DMARD therapy

At 3 months, 82 % of patients were on methotrexate, either 
in monotherapy or in combination with conventional syn-
thetic DMARDs (csDMARDs, 4  %). At 2  years, 406 
patients (62  %) were still on methotrexate monotherapy 
and 65 (9.8  %) were treated with a combination of csD-
MARDs. Eighty patients (12  %) received biologics at 
2 years, 60 patients in combination with csDMARDs, and 
20 patients in monotherapy.

Influence of the GC starting dose on DAS28, FFbH, 
and morning stiffness

To analyze the clinical outcomes with respect to the GC 
starting dose, only GC-naïve patients at baseline who were 
followed for at least 6 months were included (n = 643). In 

Table 2   Parameters associated 
with the prescription of any 
GCs at baseline in a multivariate 
logistic regression analysis

Parameter Reference Odds ratio 95 % CI p value

DAS28 Per unit 1.4 1.2; 1.7 <0.001

MTX use No MTX use 1.8 1.2; 2.7 0.004

Institution type

 Outpatient department Solo private practice 1.7 0.7; 4.5 0.04

 Single-specialty group 0.7 0.4; 1.0

 Multi-specialty group 1.4 0.7; 3.0

Municipality size

 5–20k 20–100k 0.7 0.4; 1.2 0.01

 100–1,000k 1.9 1.1; 3.4

 >1,000k 0.8 0.4; 1.4

Fig. 1   Glucocorticoid doses during the 2 years of observation
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the mixed models, dropouts within the 2  years were also 
included.

The use of high GC doses (≥20  mg prednisolone/day) 
was associated with higher DAS28, prolonged morning 
stiffness, and worse FFbH values at baseline (p  <  0.001) 
(Table 3). Until month 3, the mean DAS28 values decreased 
significantly in all of the GC starting groups. The unadjusted 
changes in DAS28 (Δ − 2.5), FFbH (Δ + 15), and morn-
ing stiffness (Δ − 3.8 on NRS 0–10) within 6 months were 
most prominent in patients with the initial high-dose GCs.

Influence on remission

Irrespective of the initial GC dose, 40  % of patients 
achieved DAS28 <2.6 remission at month 6 and at 2 years. 
In a logistic regression model with age, sex, baseline 
DAS28, and MTX use as covariates, the initial GC dosage 
was not predictive for remission after 2 years, which was 
reached by 40 % of the patients. In this model, the OR to 
achieve remission was 1.3 (95 % CI 0.7, 2.4) for GC doses 
<7.5 mg; 1.1 (95 % CI 0.6, 2.2) for doses of 7.5–15 mg, 
and 1.3 (95 % CI 0.8, 2.2) for doses ≥20 mg GC, compared 
to no GC use at baseline.

Mixed model analysis

In a mixed model analysis, the influence of the GC starting 
dose on the DAS28 within the 2  years of observation was 
analyzed with adjustments for sex, age, baseline disease 
activity, and use of methotrexate and biologics (Fig.  2a). 
Regarding DAS28 values, there was a significant influence 
of the starting dose within 3 months (p < 0.001). At 2 years, 
patients in the ≥20 mg starting group had a mean DAS28 
that was 0.2 points lower than in the other groups (p = 0.02).

In a similar analysis, patients with the baseline high-
dose GCs had a significantly higher improvement in physi-
cal function between the baseline and month 6 (p < 0.001) 
(Fig. 2b). However, there was no influence of the GC start-
ing dose on the FFbH after 2 years (p = 0.19).

GC‑related comorbidities

The prevalence of physician-reported, potentially GC-
related comorbidities, such as hypertension (33  %), car-
diovascular disease (5 %), peptic ulcer disease (1 %), and 

Table 3   Baseline and 6-month clinical values depending on the GC starting approach

GC glucocorticoids in mg prednisolone per day, DAS28 disease activity score, SD standard deviation, FFbH Hannover Functional Status Ques-
tionnaire, MS morning stiffness
a  Patients who were GC-naïve at baseline and who were followed at least 6 months (n = 643)
b  Rheumatologists’ assessment

Na (%) GC dose, mean (SD) DAS28, mean (SD) FFbH 0–100, mean (SD) MS 0–10, mean (SD)b

Baseline Month 6 Baseline Month 6 Baseline Month 6 Baseline Month 6

No GCs 195 (30) 0 (0) 2.5 (3.7) 4.7 (1.3) 3.0 (1.3) 77 (21) 83 (19) 4.2 (2.9) 1.4 (1.9)

1–7.5 mg 107 (17) 5.5 (1.1) 3.7 (4.0) 5.2 (1.3) 3.0 (1.2) 77 (19) 85 (17) 4.6 (2.8) 1.5 (2.0)

>7.5–19 mg 111 (17) 11.8 (2.4) 4.3 (3.9) 5.2 (1.4) 3.1 (1.2) 74 (20) 86 (15) 5.0 (2.8) 1.6 (1.9)

≥20 mg 230 (36) 30.0 (20.0) 3.9 (3.0) 5.6 (1.2) 3.1 (1.2) 70 (21) 85 (16) 5.2 (2.9) 1.4 (2.0)

Fig. 2   a  +  b Mean disease activity score (DAS28) and Hannover 
Functional Status Questionnaire (FFbH) values depending on the glu-
cocorticoid starting approach
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renal dysfunction (1 %), did not increase over the 2 years of 
observation. Diabetes was prevalent in 7 % of all patients 
at baseline. Seventeen patients (2.6 %) had incident type 2 
diabetes within the 2  years. There was no increased inci-
dence in patients who started with high-dose GCs. Osteo-
porosis was not reported at baseline and unknown in 44 % 
of patients at 2  years. For the remaining patients with 
prevalent osteoporosis (22 %), logistic regression analysis 
revealed only the age at baseline as an independent predic-
tor (p < 0.001).

Discussion

In the German CAPEA inception cohort, we observed a 
rapid improvement in functional ability and disease activ-
ity within the first 3–6 months after treatment initiation in 
patients with early RA. This is in agreement with findings 
from other early arthritis cohorts that also reported con-
siderable functional and DAS28 improvement in the first 
6  months after the disease onset [19, 20]. Our cohort is 
composed of patients from more than 100 rheumatologists 
in Germany, who performed routine RA therapy according 
to their preferences. Independent of the first-line DMARD 
strategy, predominantly methotrexate monotherapy, we 
noticed a high variability in the selection of the initial 
GC dose; 77 % of patients were initially treated with oral 
GCs, and one-third of them received initial doses ≥20 mg 
prednisolone/day. These findings differ from other cohorts 
where GCs are used less frequently. In the BARFOT study, 
42 % of patients started on GCs [21]. In the CATCH cohort, 
42 % were prescribed initial GCs, but only 48 % of them 
were on oral prednisolone, with 38 % receiving intra-artic-
ular or intramuscular GCs. Moreover, only ≤10 mg predni-
solone/day was allowed [22]. In the ESPOIR cohort, 45 % 
received GCs during the first 6 months and 60 % received 
GCs at least once during a 5-year follow-up [20]. In a fur-
ther inception cohort from Latin America (GLADAR), 
where treatment was also allowed according to the rheuma-
tologists’ preferences, 64 % of patients received GCs, but 
80 % of those were on ≤10 mg prednisolone/day [23].

In our cohort, the frequency of prescribing GCs at the 
onset of RA varied among the rheumatologists, both to 
using GCs in general and to using high-dose GCs. The 
multivariate analysis showed an influence of the type of 
rheumatologic facility, but we assume that the training of 
the rheumatologist may be the most decisive factor for dif-
ferences in the GC starting approach. Irrespective of these 
findings, patients with high disease activity and disabil-
ity at the disease onset were more frequently treated with 
high-dose GCs. Patients who started on MTX were also 
more frequently treated with GCs which can be explained 
by the bridging approach of GCs in patients with definite 

inflammatory arthritis. The impaired clinical status of these 
patients was stabilized within 6  months. Especially con-
sidering the functional response within the first 6 months, 
these patients appeared to benefit from starting with high-
dose GCs. The results from ESPOIR showed a worse out-
come at years 3 and 5 in patients with persistent moderate 
disease activity during the first year, indicating a possible 
advantage of early intensive intervention [20]. Regarding 
the outcomes at 2  years, we only found a clinically non-
relevant impact of starting with high-dose GCs on DAS28 
values and patients starting with low-dose GCs achieved 
equal DAS28 remission rates and functional capacity.

The current EULAR recommendations on the man-
agement of moderate to high GC doses in patients with 
rheumatic diseases report a lack of randomized trials to 
evaluate the selection of the appropriate GC starting dos-
age in patients with RA [7]. However, after debating this 
point, the current update of the EULAR recommendations 
on the management of RA advises starting with low doses 
(<7.5 mg/day) [3]. The current German guidelines adopted 
the previous recommendation to start at low to moderately 
high doses [4]. Our results indicate that German rheuma-
tologists used their own discretion in GC-prescribing prac-
tices. This seems reasonable given that tapering was rap-
idly performed. In our cohort, a low dose was achieved 
within 6 months in most of the patients, irrespective of the 
initial GC dose. Half of all patients were completely GC-
free at 2  years. It is a matter of debate whether very low 
doses (<3 mg/day) should be imperatively tapered or not. 
Although the current recommendation advises a 6-month 
period of low-dose GC concomitant therapy [3], evidence 
exists for a better radiographic outcome with ongoing low-
dose therapy within 2 years [24]. As our radiologic data are 
incomplete, we did not discuss this topic in our study.

The frequency of GC-related comorbidities at baseline 
is similar to data from ESPOIR [20], except for one-third 
of patients with hypertension in our cohort (versus 17 % in 
ESPOIR). This can be explained in part by the mean age in 
the ESPOIR cohort (48 years), which is remarkably lower 
than in our cohort (56 years). We did not observe further 
increases during the first 2 years. The incident cases of type 
2 diabetes showed no association with the initial GC dose. 
Our data on osteoporosis are limited, and we have no infor-
mation on osteo-protective medication or on the frequency 
of infections.

The main limitations of our study are, first, that we have 
no data on the GC doses between the visits. We looked at 
the tapering dose during follow-up, but we cannot exclude 
temporal GC adaptation and, therefore, cannot provide pre-
cise cumulative GC doses. Second, as treatment adaptation 
was performed without predefined strategies, we could not 
compare GC strategies such as the COBRA scheme versus 
low-dose therapy. In general, observational data are limited 
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at the point of analysis due to the variety of treatment adap-
tations. Third, our data on GC-related comorbidities lack 
sufficient power to exclude adverse effects of high-dose 
GCs. The strength of our study is that we provide detailed 
data on the initial use and tapering of GCs in real life from 
a broad range of rheumatologists in Germany, which is 
essential for the development of recommendations in the 
future.

Finally, we noticed that intra-articular GCs and mod-
ified-release prednisolone were not used frequently in the 
German routine rheumatologic care, although both have 
been successfully used with DMARD therapy in clinical 
trials [14, 25].

In summary, we observed a large variation in the GC 
starting doses in the patients with early RA in the German 
CAPEA cohort. This variation was, in part, explained by 
different baseline values of disease activity and function 
and, additionally, by a variation in the use among the rheu-
matologists. Patients with high initial disease activity and 
reduced functional status, who started with high-dose GCs, 
achieved comparably good outcomes. We found no delay 
in tapering and conclude that German rheumatologists fol-
low the aim of tapering down the GC dose to <7.5 mg/day 
within 6 months, irrespective of the initial GC dose. With 
this strategy, clinical outcomes at 2  years did not differ 
relevantly.
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