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Veerle Stouten1, René Westhovens1,2, Sofia Pazmino1, Diederik De Cock1,
Kristien Van der Elst1,2, Johan Joly2 and Patrick Verschueren1,2 on behalf of the
CareRA study group*

Abstract

Objectives. To investigate whether MTX should be combined with an additional DMARD and bridging glucocorticoids

as initial treatment for patients with early RA to induce an effective long-term response.

Methods. The Care in early RA study is a two-year investigator-initiated pragmatic multicentre randomized trial. Early

RA patients, naı̈ve to DMARDs and glucocorticoids, were stratified based on prognostic factors. High-risk patients were

randomized to COBRA-Classic (n = 98): MTX, sulfasalazine, prednisone step-down from 60 mg; COBRA-Slim (n = 98):

MTX, prednisone step-down from 30 mg; or COBRA-Avant-Garde (n = 93): MTX, leflunomide, prednisone step-down from

30 mg. Low-risk patients were randomized to COBRA-Slim (n = 43); or Tight Step Up (TSU) (n = 47): MTX without pred-

nisone. Clinical/radiological outcomes at year 2, sustainability of response, safety and treatment adaptations were

assessed.

Results. In the high-risk group 71/98 (72%) patients achieved a DAS28-CRP< 2.6 with COBRA-Slim compared with 64/

98 (65%) with COBRA-Classic and 69/93 (74%) with COBRA-Avant-Garde (P = 1.00). Other clinical/radiological out-

comes and sustainability of response were similar. COBRA-Slim treatment resulted in less therapy-related adverse

events compared with COBRA-Classic (P = 0.02) or COBRA-Avant-Garde (P = 0.005). In the low-risk group, 29/43

(67%) patients on COBRA-Slim and 34/47 (72%) on TSU achieved a DAS28-CRP< 2.6 (P = 1.00). On COBRA-Slim,

low-risk patients had lower longitudinal DAS28-CRP scores over 2 years, a lower need for glucocorticoid injections

and a comparable safety profile compared with TSU.

Conclusion. All regimens combining DMARDs with glucocorticoids were effective for patients with early RA up to

2 years. The COBRA-Slim regimen, MTX monotherapy with glucocorticoid bridging, provided the best balance between

efficacy and safety, irrespective of patients’ prognosis.

Trial registration. ClinicalTrials.gov, http://www.clinicaltrials.gov, NCT01172639.

Key words: early rheumatoid arthritis, DMARDs (synthetic), treatment, glucocorticoids, methotrexate,
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Rheumatology key messages

. Compared with DMARD combi-therapy, methotrexate monotherapy with glucocorticoid bridging (COBRA-Slim)
resulted in similar two-year effectiveness.

. COBRA-Slim is an effective induction regimen, avoiding overtreatment and adverse reactions within a treat-to-
target strategy.

. All patients with early RA might benefit from an initial moderately-dosed glucocorticoid bridging scheme.
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Introduction

Current guidelines to treat RA recommend starting as

soon as possible with an intensive therapeutic strategy

including rapid treatment adaptations until remission or

at least low disease activity is achieved [1�5]. The con-

ventional synthetic DMARD (csDMARD) MTX is con-

sidered the anchor drug for initial RA treatment. Adding

glucocorticoids temporarily can facilitate rapid remission

induction by bridging the time needed for MTX to reach its

full therapeutic potential. Whether MTX should initially be

combined with an additional csDMARD or glucocorticoids

to induce remission in all patients with early RA is still

under debate and the effectiveness, safety and feasibility

of such treatment strategies needs further study. In the

‘Care in early RA’ (CareRA) trial, efficacy of all different

csDMARD combinations and glucocorticoid bridging

schemes in patients with recent onset RA was high after

1 year, without differences between treatment arms.

Moreover, initial MTX monotherapy with a short step-

down course of moderately-dosed glucocorticoids

showed a more favourable safety profile, resulting in the

best risk-benefit balance [6�8]. However, the long-term

risk-benefit balance of these treatment regimens remains

unknown. In this manuscript we assessed the two-year

effectiveness outcomes, sustainability of response,

safety and need for treatment adaptations of each

CareRA treatment arm.

Methods

Study design

The CareRA study is a prospective two-year randomized

open-label pragmatic trial evaluating different treatment

regimens, based on the original COBRA (Combination

therapy for early RA) strategy for patients with early RA

[9]. Investigators from 13 Flemish rheumatology centres

(two academic centres, seven general hospitals and four

private practices) in Belgium conducted this trial. The

medical ethics committee of each centre approved the

protocol (EudraCT number: 2008�007225-39) and all pa-

tients gave written informed consent. Included patients

were diagnosed with RA <1 year ago, were naı̈ve to and

had no contraindications for csDMARDs or glucocortic-

oids (Supplement 1, available at Rheumatology online).

Treatment protocol

Before randomization, patients were allocated to a high-

risk or low-risk group using a stratification scheme based

on presence of classical predictors for radiographic

damage (Supplement 1, available at Rheumatology

online). Randomization was performed via a digitally gen-

erated sequence in the electronic case report form.

Patients in the high-risk group were randomized into one

of three treatment arms:

COBRA-Classic

15 mg MTX weekly, 2 g sulfasalazine daily and a weekly

step-down scheme of oral prednisone (60�40�25�20�15�
10�7.5 mg daily).

COBRA-Slim

15 mg MTX weekly and a weekly step-down scheme of

oral prednisone (30�20�12.5�10�7.5�5 mg daily).

COBRA-Avant-Garde

15 mg MTX weekly, 10 mg leflunomide daily and a weekly

step-down scheme of oral prednisone (30�20�12.5�10�

7.5�5 mg daily).

Patients in the low-risk group were randomized into one

of two treatment arms: COBRA-Slim; or Tight Step Up

(TSU): 15 mg MTX weekly, no oral glucocorticoids

allowed.

Prednisone was tapered over the first weeks to 7.5 mg

in COBRA-Classic and to 5 mg in the other arms, contin-

ued to week 28 and then tapered until discontinuation at

week 34. In COBRA-Classic and COBRA-Avant-Garde

combined csDMARD therapy was tapered to monother-

apy at week 40, in patients achieving low disease activity

(Supplement 2, available at Rheumatology online).

Prophylactic treatment with oral folic acid, calcium and

vitamin D was prescribed. Participants received face-to-

face education, printed medication schemes and

standardized info-material (leaflet, DVD and website).

Response to therapy was evaluated at each visit by

measuring the 28 joint DAS using CRP (DAS28-CRP).

During the first year, from week 8 onwards, treatment

had to be adapted following predefined steps in case

low disease activity (DAS28-CRP4 3.2) was not

achieved. As a first step, MTX dose was adjusted to

20 mg weekly in all arms. As a second step, the dose of

the other DMARD was adapted in the COBRA-Classic and

COBRA-Avant-Garde arm. In COBRA-Slim and Tight Step

Up the second step consisted of initiating leflunomide

10 mg daily (Supplement 2, available at Rheumatology

online).

During the second year of the trial, treatment was at the

discretion of the rheumatologist. Further application of the

treat-to-target principle was recommended.

Study end points and assessments

Participants were assessed at screening, baseline, week

4, 8, 16, 28, 40, 52, 65, 78, 91 and 104. Patients unable to

continue the allocated treatment including predefined

adaptations due to lack of efficacy, safety or practical

reasons, were followed up every 6 months.

The main end point of CareRA reported in this paper is

the proportion of patients achieving a DAS28-CRP <2.6 at

year 2. Proportion of patients achieving this end point at

week 16 and year 1 was already reported previously [6�8].

Other clinical outcomes at year 2 were proportion of

good EULAR responders and proportion of patients in re-

mission or low disease activity according to Simplified

Disease Activity Index (SDAI), Clinical Disease Activity

Index (CDAI) and the ACR-EULAR Boolean criteria [10].

Additionally, physical function was assessed by the HAQ

[11] and radiographic evolution by the Sharp van der

Heijde (SvdH) score. X-rays of hands and feet were ob-

tained at baseline, week 28, year 1 and year 2.

Radiographs were scored chronologically according to

2 https://academic.oup.com/rheumatology
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the SvdH method [12]. Each X-ray was scored independ-

ently by three readers, retaining the mean score.

Sustainability of the initial response to therapy was ana-

lysed by the two-year evolution of DAS28-CRP and HAQ

over time. Additionally, Kaplan Meier survival analyses

were performed to assess, in patients who achieved a

DAS28CRP< 2.6 at year 1, the probability of maintaining

this state at every trimonthly visit during year 2.

Type of DMARD treatment taken by patients at every

visit throughout the trial was assessed. Use of gluco-

corticoids outside of initial tapering schemes was quanti-

fied as numbers of patients who had a glucocorticoid

injection and who were taking oral glucocorticoids chron-

ically (continuously for >3 months out of protocol).

Patients were questioned about the occurrence of any

adverse events (AEs) at each visit. AEs were registered

and evaluated (relation to therapy, seriousness and sever-

ity) by the treating rheumatologist.

Statistical analysis

CareRA sample size calculation was based upon the ex-

pected proportion of patients with a DAS28-CRP< 2.6 at

week 16 [7]. We needed 85 patients per treatment arm in

the high-risk group to ascertain 80% power to detect a

difference of at least 20% for this end point to demon-

strate superiority. Analysis of the low-risk population was

exploratory.

We performed an intention-to-treat analysis including all

randomized patients. Screening variables were used to

impute missing baseline variables and vice versa. To

impute missing data at subsequent visits, the

Expectation Maximization algorithm was applied [13].

Missing SvdH scores at year 2 were imputed via linear

extrapolation of scores at week 28 and week 52 [14]. A

sensitivity analysis on the population completing the two-

year study was performed.

Clinical outcomes, safety and treatment adaptations

were examined by �2, Kruskal�Wallis or Mann�Whitney

U test, when appropriate. We corrected clinical outcomes

at year 2 for multiplicity by adjusting P-values by Holm

test [15]. Significance level wat set at 0.05. DAS28-CRP

and HAQ were longitudinally analysed over 2 years with

linear mixed models, using treatment group, time and its

interaction term as determinants. A Poisson regression

was performed to predict the number of related AEs

over 2 years based on the treatment arm. Analyses were

carried out using SPSS v25.0.

Results

Participants

After registration in EudraCT in November 2008, we

screened 400 patients with early RA between January

2009 and May 2013 and included 379, of whom 289

were stratified in the high-risk and 90 in the low-risk

group. High-risk patients were randomized to COBRA-

Classic (n = 98), COBRA-Slim (n = 98) or COBRA-Avant-

Garde (n = 93). Patients in the low-risk group were

randomized to COBRA-Slim (n = 43) or TSU (n = 47). All

randomized participants received their allocated treat-

ment at baseline. Over 2 years, 249 of 289 patients in

the high-risk group (86%) and 73 of 90 patients in the

low-risk group (81%) completed the study. Frequencies

and reasons for discontinuation were similar among treat-

ment arms (Fig. 1). In both risk groups, baseline charac-

teristics were well balanced between treatment arms

(Table 1).

Effectiveness analysis

Clinical outcomes at year 2

In the high-risk group, 204 (71%) patients reached a

DAS28-CRP< 2.6 at year 2. This state was achieved in

64 (65%) COBRA-Classic, 71 (72%) COBRA-Slim and

69 (74%) COBRA-Avant-Garde patients (P = 1.00), with a

difference of �7.1% (95% CI �19.7, 5.8) between Slim

and Classic and of 1.7% (95% CI �10.8, 14.1) between

Slim and Avant-Garde. We also found no significant dif-

ferences in remission rates at year 2 (Table 2) or at any

study visit (data not shown) throughout the second study

year according to SDAI, CDAI or ACR-EULAR Boolean

criteria. All other clinical outcomes including physical

function and good EULAR response rates were persist-

ently high and comparable between the three treatment

arms at year 2. Analyses using data from participants who

completed the trial showed comparable outcomes

(Supplement 3, available at Rheumatology online).

In the low-risk population, a DAS28-CRP< 2.6 was

reached by 63 (70%) patients at year 2, including 29

(67%) COBRA-Slim and 34 (72%) TSU patients

(P = 1.00). Numerically more patients were in remission

according to other criteria like CDAI in the COBRA-Slim

arm (21; 49%) vs the TSU arm (13; 28%) (Table 2). Of

patients who completed the trial, 27/32 (84%) achieved

a DAS28-CRP< 2.6 on COBRA-Slim compared with 31/

41 (76%) on TSU at year 2 (Supplement 3, available at

Rheumatology online).

During the entire trial, 14/314 patients (4%) had a radio-

graphic progression above the smallest detectable differ-

ence of >3.3 and the overall mean (S.D.) change in SvdH

score was 0.6 (1.4). Mean SvdH progression scores did

not differ between treatment arms (P = 1.00 in both risk

groups) (Table 2) (Supplement 4, available at

Rheumatology online).

Sustainability of treatment response

The evolution of mean disease activity and HAQ scores

over the two-year period showed a similar rapid and

stable response in all high-risk treatment arms (Fig. 2)

with minimal changes during the second year. In the

linear mixed model analyses, all treatment arms had com-

parable DAS28-CRP (P = 0.72) and HAQ scores over time

(P = 0.99). Survival analysis demonstrated a probability of

maintaining a DAS28-CRP< 2.6 at every trimonthly evalu-

ation during the second year of 45% for COBRA-Classic,

vs 61% for COBRA-Slim and 61% for COBRA-Avant-

Garde (log-rank; P = 0.19) (Fig. 3).

In the low-risk group, there were minimal changes in

mean disease activity or HAQ scores during the second
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year (Fig. 2). In the linear mixed model analysis, partici-

pants on COBRA-Slim had lower DAS28-CRP scores over

2 years with a mean difference of 0.37 (95% CI 0.0, 0.7;

P = 0.04) compared with TSU. HAQ scores over time were

numerically lower in COBRA-Slim patients (P = 0.07). The

probability of maintaining a DAS28-CRP< 2.6 at every tri-

monthly visit during the second year was 75% in COBRA-

Slim and 63% in TSU shown by survival analysis (log-rank;

P = 0.38) (Fig. 3).

Treatment adaptations

At the two-year follow-up, 58/85 (68%) Classic, 56/87

(64%) Slim and 52/77 (68%) Avant-Garde patients were

taking a single csDMARD, in most cases MTX, in the high-

risk population (Fig. 4). A combination of csDMARDs was

taken at this visit by 10/85 (12%) Classic, 18/87 (21%)

Slim and 9/77 (12%) Avant-Garde patients (P = 0.17),

most frequently MTX and leflunomide. At year 2, 15/85

(18%) Classic, 11/87 (13%) Slim and 14/77 (18%) Avant-

Garde patients were on biologic DMARD treatment

(P = 0.56), which was initiated after a median of 44, 60 or

51 weeks respectively.

In the low-risk population 22/32 (69%) Slim and 26/41

(63%) TSU patients were treated with csDMARD mono-

therapy, whereas 2 (6%) Slim and 8 (20%) TSU patients

(P = 0.10) were taking a combination of csDMARDs at the

year 2 visit (Fig. 4). Biologic DMARD treatment was taken

at this visit by 5/32 (16%) Slim and 4/41 (10%) TSU pa-

tients (P = 0.45); it was started after a median of 83 or

40 weeks respectively.

The overall number of patients taking oral glucocortic-

oids chronically outside protocol was 64/379 (17%) at a

median (interquartile range) prednisone equivalent dose of

5.6 mg (3.3) daily. Almost half of those patients (30/64)

were treated simultaneously with a biologic DMARD.

Glucocorticoid injections were given in the high-risk popu-

lation in 26 (27%) Classic, 35 (36%) Slim and 22 (24%)

Avant-Garde patients (P = 0.15). More low-risk patients in

the TSU arm (22; 47%) received glucocorticoid injections

compared with patients in the Slim arm (8; 19%)

(P = 0.005). Mean cumulative prednisone dose during the

second year was 151 mg in COBRA-Slim patients and

235 mg in TSU patients (Supplement 5, available at

Rheumatology online).

FIG. 1 Flow chart of participants during the two-year trial

All randomized patients received the allocated treatment and were analysed in an intention to treat analysis.
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Safety analysis

The total numbers of therapy-related AEs in the high-risk

group, were 209 in 72 Classic patients, 164 in 69 Slim

patients and 208 in 74 Avant-Garde patients

(Supplement 6, available at Rheumatology online). Being

treated with COBRA-Slim regimen resulted in less ther-

apy-related AEs compared with COBRA-Classic

(P = 0.02) or COBRA-Avant-Garde (P = 0.005) regimens in

the high-risk population. The total numbers of therapy-

related AEs in the low-risk group were 63 in 28 Slim pa-

tients and 69 in 34 TSU patients. The most common

related AEs (>5% of all reported related AEs per treat-

ment group) were abdominal pain, disturbances in liver

function, nausea, diarrhoea and hair loss. There were 23

(24%) Classic, 16 (16%) Slim and 27 (29%) Avant-Garde

patients who had to discontinue their csDMARD treatment

temporarily or completely due to a related AE in the High-

Risk group (P = 0.11).

Discussion

Our study has shown that patients with recent-onset RA,

irrespective of their prognostic profile can achieve a sig-

nificant, rapid and stable clinical response over 2 years by

reinforcing csDMARD therapy with an initial step-down

scheme of prednisone. In treatment arms combining

csDMARDs with glucocorticoids, disease activity was

well controlled (DAS28-CRP< 2.6) in 65% to 74% of pa-

tients at year 2. Additionally, physical function improved

rapidly, radiographic progression was well suppressed,

and the initial clinical response was well maintained in

all COBRA arms. Only a few patients were taking gluco-

corticoids chronically, indicating that patients can very

likely stop taking glucocorticoids within 7 months [16,

17]. These results demonstrate the effectiveness of initiat-

ing a short-term glucocorticoid scheme early in the dis-

ease course, a principle recently adopted in the European

recommendations to treat RA [2].

The COBRA-Slim regimen, with only MTX and prednis-

one bridging, resulted in similar efficacy at year 2 com-

pared with csDMARD combinations with prednisone

bridging in patients with markers of poor prognosis.

While achieving similar sustained response, comparable

numbers of COBRA-Slim patients were on csDMARD

monotherapy after 2 years, vs the other treatment arms.

At the two-year visit, slightly more COBRA-Slim patients

were taking a combination of csDMARDs, instead of a

biologic DMARD at year 2, compared with the other

arms. This trend towards a lower or delayed initiation

rate of more expensive biologic DMARDs, especially

during year 1, can potentially lead to a better cost

TABLE 1 Baseline demographic and clinical characteristics of patients per treatment arm

High-risk Low-risk

COBRA
Classic
n = 98

COBRA
Slim

n = 98

COBRA
Avant-Garde

n = 93

COBRA
Slim
n = 43

TSU
n = 47

Demographic variables
Age, years 53 (12) 52 (13) 51 (13) 51 (14) 51 (14)

Body mass index, kg/m2 26 (4) 27 (4) 27 (4) 25 (4) 27 (4)

Women, n (%) 64 (65) 63 (64) 64 (69) 33 (77) 38 (81)
Smokers, n smoked ever (%) 56 (57) 58 (59) 56 (60) 21 (49) 18 (38)

Median (IQR) symptom duration 22 (14�44) 24 (15�39) 25 (15�51) 21 (14�35) 19 (13�33)

Median (IQR) disease duration 1 (1�3) 2 (1�3) 1 (1�4) 1 (1�3) 1 (0�4)

RF positive, n (%) 78 (80) 82 (84) 70 (75) 11 (26) 11 (23)
Anti-CCP positive, n (%) 76 (78) 78 (80) 72 (77) 12 (28) 11 (23)

Erosive disease, n (%) 32 (33) 32 (33) 32 (34) 1 (2) 0 (0)

Clinical variables

DAS28-CRP 5.0 (1.2) 4.8 (1.1) 4.7 (1.2) 4.5 (1.6) 4.6 (1.6)
Tender joint count (0�68) 14 (9) 14 (8) 14 (9) 13 (11) 14 (9)

Swollen joint count (0�66) 12 (9) 11 (6) 11 (7) 11 (8) 10 (7)

PGA, mm (0�100) 60 (22) 56 (22) 55 (24) 49 (31) 50 (23)
Pain, mm (0�100) 59 (24) 57 (22) 57 (24) 48 (31) 52 (23)

Fatigue, mm (0�100) 51 (26) 49 (21) 49 (24) 39 (28) 46 (22)

PhGA, mm (0�100) 55 (19) 53 (18) 52 (18) 49 (21) 48 (23)

ESR, mm/h 33.5 (25.2) 32.1 (23.4) 25.0 (17.6) 30.0 (29.4) 23.0 (16.9)
CRP, mg/L 19.7 (28.9) 21.5 (33.2) 14.5 (19.2) 20.1 (39.3) 13.5 (18.6)

HAQ score (0�3) 1.2 (0.7) 1.0 (0.7) 1.0 (0.6) 0.9 (0.9) 1.0 (0.7)

Values reported are means (standard deviation) unless specified otherwise.
Symptom duration: weeks elapsed between onset of symptoms and start of treatment; Disease duration: weeks elapsed

between diagnosis of RA and start of treatment; DAS28: DAS based on 28 joints; IQR: interquartile range; PGA: patient’s

global assessment; PhGA: physician’s global assessment; TSU: Tight Step Up.
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TABLE 2 Clinical and radiological outcomes per treatment arm in the high- and low-risk group at the two-year visit

High-risk

COBRA
Classic
n = 98

COBRA
Slim

n = 98

COBRA
Avant-
Garde
n = 93 P-value

Adjusted
P-value

" COBRA
Slim vs
Classic

(95% CI)

" COBRA
Slim vs

Avant-Garde
(95% CI)

DAS28-CRP <2.6 64 (65) 71 (72) 69 (74) 0.36 1.00 �7.1 (�19.7, 5.8) 1.7 (�10.8, 14.1)
DAS28-CRP 43.2 86 (88) 86 (88) 85 (91) 0.65 1.00 0.0 (�9.4, 9.4) 3.6 (�5.4, 12.6)

DAS28-CRP change
from BL

2.7 (1.3) 2.6 (1.2) 2.6 (1.5) 0.63 1.00 0.1 (�0.3, 0.4) 0.0 (�0.4, 0.4)

DAS28-CRP change
from year 1

0.0 (1.0) 0.2 (1.0) 0.3 (1.1) 0.11 1.00 �0.2 (�0.5, 0.1) 0.0 (�0.3, 0.3)

Good EULAR response 81 (83) 81 (83) 73 (79) 0.70 1.00 0.0 (�10.7, 10.7) �4.2 (�15.4, 7.1)

Moderate EULAR
response

91 (93) 93 (95) 86 (93) 0.77 1.00 �2.0 (�9.5, 5.2) �2.4 (�10.2, 4.9)

SDAI remission 43.3 31 (32) 28 (29) 41 (44) 0.06 0.96 3.1 (�9.7, 15.7) 15.5 (1.9, 28.4)

SDAI LDA 411 88 (90) 86 (88) 86 (93) 0.55 1.00 2.0 (�7.1, 11, 2) 4.7 (�4.1, 13.5)
CDAI remission 42.8 30 (31) 29 (30) 44 (47) 0.02 0.34 1.0 (�11.7, 13.7) 17.7 (3.9, 30.6)

CDAI LDA 410 88 (90) 87 (89) 83 (89) 0.97 1.00 1.0 (�8.0, 10.0) 0.5 (�8.8, 9.6)

ACR-EULAR boolean
remission

21 (21) 20 (20) 21 (23) 0.94 1.00 1.0 (�10.4, 12.4) 2.2 (�9.4, 13.8)

HAQ = 0 34 (35) 34 (35) 29 (31) 0.84 1.00 0.0 (�13.1, 13.1) �3.5 (�16.5, 9.7)

HAQ change from BL 0.7 (0.7) 0.5 (0.7) 0.6 (0.7) 0.18 1.00 0.2 ( 0.0, 0.4) 0.1 (�0.1, 0.2)

HAQ change from year 1 0.0 (0.3) 0.0 (0.4) 0.0 (0.3) 0.97 1.00 0.0 (�0.1, 0.1) 0.0 (�0.1, 0.1)
Clinically meaningful HAQ

change
71 (72) 62 (63) 64 (69) 0.38 1.00 9.2 (�3.9, 21.8) 5.6 (�7.8, 18.6)

No of X-ray pairs 80 (82) 80 (82) 80 (86)
SvdH change from BL 0.5 (1.3) 0.9 (1.7) 0.6 (1.2) 0.23 1.00 �0.3 (�0.8, 0.2) �0.3 (�0.8, 0.2)

SvdH progression >SDD 3 (4) 6 (8) 3 (4) 0.45 1.00 �3.8 (�12.0, 4.1) �3.8 (�12.0, 4.1)

Low-risk

COBRA Slim
n = 43

TSU
n = 47 P value

Adjusted
P value

" COBRA Slim vs
TSU (95%CI)

DAS28-CRP remission <2.6 29 (67) 34 (72) 0.61 1.00 4.9 (�13.7, 23.3)
DAS28-CRP LDA 43.2 36 (84) 41 (87) 0.64 1.00 3.5 (�11.3, 18.8)

DAS28-CRP change from BL 2.4 (1.7) 2.2 (1.9) 0.58 1.00 �0.2 (�0.9, 0.6)

DAS28-CRP change from year 1 0.1 (0.8) 0.1 (0.9) 0.61 1.00 �0.1 (�0.4, 0.3)
Good EULAR response 27 (63) 28 (60) 0.76 1.00 �3.2 (�22.4, 16.4)

Moderate EULAR response 38 (88) 37 (79) 0.22 1.00 �9.6 (�24.8, 6.2)

SDAI remission 43.3 20 (47) 13 (28) 0.06 0.96 �18.9 (�36.9, 1.0)

SDAI LDA 411 37 (86) 42 (89) 0.63 1.00 3.3 (�10.7, 17.9)
CDAI Remission 42.8 21 (49) 13 (28) 0.04 0.68 �21.2 (�39.1, �1.2)

CDAI LDA 410 37 (86) 40 (85) 0.90 1.00 �0.9 (�15.7, 14.3)

ACR-EULAR boolean remission 16 (37) 9 (19) 0.06 0.96 �18.1 (�35.4, 0.5)

HAQ change from BL 0.6 (0.8) 0.5 (0.7) 0.81 1.00 �0.1 (�0.4, 0.2)
HAQ change from year 1 0.0 (0.3) 0.0 (0.3) 0.86 1.00 0.0 (�0.2, 0.1)

Clinically meaningful HAQ change 25 (58) 26 (55) 0.79 1.00 �2.8 (�22.3, 17.1)

HAQ = 0 17 (40) 15 (32) 0.45 1.00 �7.6 (�26.4, 11.8)
No of X-ray pairs 33 (77) 41 (87)

SvdH change from BL 0.3 (0.7) 0.5 (1.3) 0.60 1.00 0.2 (�0.3, 0.7)

SvdH progression >SDD 0 (0) 2 (5) 0.20 1.00 4.9 (�6.1, 16.1)

Data are presented as absolute number of patients (percentages) or as mean change (S.D.). P-values are adjusted by the Holm

test to correct for multiplicity.

DAS28-CRP: DAS based on 28 joints calculated with CRP; BL: baseline; LDA: low disease activity; Good EULAR response:

low disease activity with a DAS28-CRP change from BL >1.2; moderate EULAR response: DAS28-CRP change from BL >1.2
or a DAS28-CRP4 5.1 and a DAS28-CRP change from BL between 0.6 and 1.2; SDAI: Simplified Disease Activity Index;

CDAI: Clinical Disease Activity Index; ACR-EULAR boolean remission: tender joint count 284 1 and swollen joint count 284 1

and CRP4 1 mg/dl and patient global assessment 41 (0�10); clinically meaningful HAQ change: HAQ change >0.22; No of

X-ray pairs: number of available X-rays pairs at baseline and year 2 after imputation; SvdH: Sharp van der Heijde score; SDD:
smallest detectable change; TSU: Tight Step Up.
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effectiveness [18]. Moreover, this treatment scheme

demonstrated a more favourable safety profile and

seemed better tolerated over 2 years. In the COBRA-

Slim arm, only patients insufficiently responding to MTX

monotherapy were exposed to csDMARD combination

therapy, resulting in fewer adverse reactions.

Additionally, slightly fewer COBRA-Slim patients discon-

tinued study treatment due to side effects. Hence, this

simplified strategy with fewer drugs could avoid unneces-

sary overtreatment in patients sufficiently responding [19].

In patients assumed to have a better prognosis, both

treatment strategies resulted in good disease control

after 2 years, with only a numerically better efficacy in

the COBRA-Slim group. However, for rapid remission in-

duction, the COBRA-Slim treatment seemed more bene-

ficial than the traditional TSU, as previously reported.

This strategy resulted in a trend towards higher probabil-

ity of sustained control of disease activity during the

second year. Furthermore, patients in the TSU arm

needed more glucocorticoid injections and seemingly

FIG. 2 Clinical efficacy outcomes during 2 years of follow up

Clinical efficacy outcomes are displayed for high-risk group (left) and low-risk group (right); Error bars indicate the 95%

CIs; (A) Mean disease activity measured by DAS28-CRP or (B) by SDAI; DAS28-CRP: DAS based on 28 joints calculated

with CRP; SDAI: Simplified Disease Activity Index; (C) Mean physical function measured by HAQ.

https://academic.oup.com/rheumatology 7

csDMARDs with glucocorticoid bridging in RA
D

ow
nloaded from

 https://academ
ic.oup.com

/rheum
atology/advance-article-abstract/doi/10.1093/rheum

atology/kez213/5522554 by U
niversity of Stellenbosch user on 13 August 2019

Deleted Text: less 


more often initiation of a second csDMARD. Based on

these results, in addition to a comparable safety profile,

the COBRA-Slim regimen should be considered instead

of MTX monotherapy, also in patients with an assumed

better prognosis [8].

We included a heterogeneous study population with

varied disease severity and from different types of routine

practice settings throughout Flanders. Moreover, we had

high retention rates of participants, probably related to the

speed and stability of response, highly preferred by pa-

tients in our trial [20, 21]. These features support the ex-

ternal validity of our results and are indicative for a good

applicability in daily clinical practice.

This was an open label trial without blinding, leaving

room for bias in treatment decisions, which could have

influenced differences in outcomes between arms.

Additionally, patients’ adherence to treatment was not for-

mally assessed and in the second year, treatment was at

the discretion of the rheumatologist. However, this prag-

matic design is closer to daily practice, and enabled us to

study the effectiveness of COBRA regimens more realis-

tically than in a blinded trial.

The primary end point was based on the DAS28-CRP,

which might not be stringent enough, as this outcome

measure is known to potentially overestimate remission

rates [10]. However, remission results based on more

stringent criteria like CDAI, SDAI and ACR-EULAR

Boolean criteria yielded similar results while comparing

the treatment groups.

We aimed for remission but used the cut-off of low dis-

ease activity (DAS28-CRP4 3.2) to decide whether to

adapt treatment; this threshold was deliberately not set

lower to avoid changing therapy too rapidly or too often,

which might increase the risk of side effects and of

rheumatologists’ non-adherence to the protocol in the ini-

tial treatment phase. An analysis of the BeST and

IMPROVED trial showed that rheumatologists’ adherence

to a DAS steered treatment protocol in early arthritis pa-

tients was worse if the target was remission [22].

Similarly to CareRA, the COBRA-light trial demon-

strated that a combination of 25 mg MTX weekly and a

step-down scheme of prednisolone, starting at 30 mg/

day, had major effects on disease control after 1 year in

early RA [23, 24]. However, addition of etanercept (a bio-

logic DMARD) was prescribed in case DAS44> 1.6, which

was often not implemented by treating rheumatologists or

resulted in limited additional benefit.

In contrast, the Treatment in the Rotterdam Early Arthritis

CoHort (tREACH) trial concluded that triple DMARD therapy

was more effective than MTX monotherapy [25]. One

reason for this might be that in CareRA we used a more

solid and lengthier prednisone bridging scheme in anticipa-

tion of the effect of csDMARDs, resulting in similar effect-

iveness of initial monotherapy with adjustment depending

on response, compared with DMARD combination therapy.

However, there are no properly designed studies comparing

COBRA-Slim directly with triple DMARD therapy until today.

In conclusion, patients with recent onset RA, regardless

of their risk profile, were effectively treated with COBRA-

Slim up to 2 years. MTX monotherapy with glucocorticoid

bridging provided the best balance between efficacy and

safety in a treat-to-target setting.

FIG. 3 Survival curves for length of time after achievement of DAS28-CRP< 2.6 at year 1 until loss of this state

Kaplan�Meier survival curves for the different treatment arms in the high-risk group (A) and low-risk group (B); No at risk:

numbers at risk; survival curves compared with log-rank test.
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FIG. 4 DMARD treatment taken by participants during 2 years of follow up in each treatment arm

Percentages of patients calculated on patients still in follow-up at each visit. bDMARD taken with or without a csDMARD.

w: week; csDMARD: conventional synthetic DMARD; bDMARD: biologic DMARD.
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