
 

KU Leuven 

Biomedical Sciences Group 

Faculty of Medicine 

Department of Development and 

Regeneration 

 

 

 

 

EFFECTIVENESS OF DIFFERENT 

INTENSIVE TREATMENT STRATEGIES 

FOR EARLY RHEUMATOID ARTHRITIS 

Veerle Stouten 

 

 

Members of the jury: 

 

Promotor:    Prof. Dr. Patrick Verschueren 

Co-promotor:    Prof. Dr. René Westhovens 

Chair examining committee:  Prof. Dr. Wim Janssens 

Chair public defence:   Prof. Dr. Rik Lories 

Jury members:    Prof. Dr. Jos Tournoy 

Prof. Dr. Ben Sprangers 

Prof. Dr. Laure Gossec 

Prof. Dr. Katerina Chatzidionysiou 

Prof. Dr. Renée Allaart 

 

Dissertation presented in partial fulfilment of the requirements for the degree of Doctor 

in Biomedical Sciences 

30 September 2020  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright © 2020 by Veerle Stouten, Patrick Verschueren, René Westhovens 

Leuven, Belgium. 

All rights reserved. No parts of this PhD dissertation may be reproduced or transmitted in 

any form by any means, electronic of mechanical, including photocopying, recording, or by 

any other information storage and retrieval system, without the permission of the authors. 

Alle rechten voorbehouden. Niets in deze uitgave mag worden openbaar gemaakt en/of 

verveelvoudigd door middel van druk, fotokopie, microfilm of op welke manier dan ook, 

zonder voorafgaande toestemming van de auteurs. 

Cover design: Yedra - Valerie Van der Looy; www.hierbenik.be 

Icons by the Noun Project 

Printed by: Procopia, Leuven, Belgium  

http://www.hierbenik.be/


 

 

 

 

 

 

 

 

 

άTwo roads diverged in a wood, and I, 

I took the one less travelled by, 

And that has made all the difference.έ 

The road not taken, by Robert Frost 
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GENERAL INTRODUCTION 

What is Rheumatoid arthritis? 

1. Epidemiology and pathogenesis 

Rheumatoid Arthritis (RA) is an autoimmune-induced, chronic, inflammatory joint 

disease with a worldwide prevalence of approximately 5 per 1000 adults. In Western 

countries, RA was shown to have a prevalence in the range of 0.5-1.0% in Caucasian 

individuals. Women are 2 to 3 times more affected by RA than men and the peak age 

of RA onset is in the sixth decade [1,2]. 

The exact cause of RA is still unknown, although several risk factors are known to 

contribute to the development of this disease, including genetics and environmental 

factors, besides female sex. The strong genetic component has been demonstrated 

in twin studies in which the heritability of RA was estimated to be around 60% [3]. 

Certain class II human leukocyte antigen (HLA) loci, which encode the major 

histocompatibility complex (MHC) molecules, are very strongly associated with RA. 

These MHC molecules are expressed on the surface of antigen presenting cells, 

which activate the T-cells of the immune system. MHC molecules may contain the 

άǎƘŀǊŜŘ ŜǇƛǘƻǇŜέ ǿƘƛŎƘ ƛǎ a short amino acid motif commonly encoded by the HLA-

antigen D related locus and most closely associated with development of RA [4]. 

There are also many other gene loci linked to the risk to develop RA, with weaker 

associations [5]. However, also non-coding factors may play an important role in 

susceptibility. Environmental risk factors include smoking, periodontitis and 

characteristics of the microbiome of the gut, mouth and lungs, as well as viral 

infections [6ς11]. Current tobacco smokers with a 20-pack-year history were shown 

to have a double risk of RA compared with non-smokers [12]. Current smoking status 

was also associated with increased RA disease activity [13]. 

Generally, the pathogenesis of RA begins years before signs and symptoms occur. 

During this pre-RA stage, typical autoantibodies develop. The most important 

autoantibodies in RA detection and diagnosis are Anti-Citrullinated Peptide-

Antibodies (ACPA) and rheumatoid factor (RF). ACPAs targets citrullinated proteins 

(autoantigens), while RF is an antibody to IgG. The immune complexes formed by 

these autoantibodies may activate complement, and thereafter enhance 
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inflammatory responses [6]. The presence of ACPAs, but also RF, is traditionally 

associated with a more severe disease course and therefore not only used by 

clinicians as a diagnostic but also as a prognostic marker. Remarkably, not all patients 

diagnosed with RA seem to be seropositive for these autoantibodies, with one third 

being seronegative for ACPAs and RF [14,15]. Although this seronegative form is 

associated with a better long term prognosis, it should not be seen as a mild form of 

RA [16]. 

Further in the development, T cells, B cells, and monocytes start to infiltrate the 

synovial membrane in multiple joints. The lining of the synovium becomes 

hyperplastic due to expansion of synovial fibroblast-like and macrophage-like cells. 

This άǇŀƴƴǳǎέ ƻŦ expanded synovial membrane, invades the periarticular bone 

resulting in bony erosions and produces enzymes leading to cartilage degradation 

[17]. 

2. Clinical presentation 

RA is characterized by inflammation of multiple, generally peripheral joints with a 

symmetric distribution. Patients with RA typically present with painful and swollen 

joints of the hands and feet, often accompanied with nocturnal pain and morning 

stiffness in the joints. RA is a systemic disease, and may also lead to extra-articular 

manifestations in eyes, lungs, heart and other organs [18]. Severe RA can induce 

rheumatoid nodules and vasculitis, although these extra-articular manifestations are 

less commonly observed nowadays. Patients diagnosed with RA may be affected by 

multiple comorbidities and may have an increased mortality rate [19ς21]. 

Cardiovascular disease is highly prevalent in RA. This comorbidity is influenced by 

chronic inflammation and is the primary cause of death in patients with RA. Other 

prevalent comorbidities include respiratory diseases, depression and malignancies 

[22]. However, with current treatment strategies, no excess mortality was observed 

in individuals with RA compared with the general population [23]. 

If insufficiently treated, this inflammatory process can lead to impaired physical 

functioning, work productivity and quality of life which is only reversible in the early 

phase of the disease. However, at later stages irreversible joint damage can occur 

through degradation of cartilage and destruction of articular and periarticular bone. 

RA used to be a disease leading to joint deformations in 80% of patients and to work 
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incapacity in 44% of patients within 15 years after diagnosis [24,25]. Such severe 

evolution of the disease is nowadays rarely seen due to early diagnosis and improved 

treatment. 

3. Diagnosis and clinical assessment 

There are no diagnostic criteria for RA, but classification criteria have been 

developed, which are being used in practice by rheumatologists as guidance to 

diagnose RA [26]. These consist of clinical manifestations and serological assays 

including autoantibodies and levels of acute-phase reactants. The most recent 

classification criteria of RA of 2010 require presence of synovitis in at least one joint, 

and achievement of at least 6 out of 10 points from a scoring system with four 

domains: number and site of involved joints (range 0-5), presence of autoantibodies 

ACPA and or RF (range 0-оύΣ ǎȅƳǇǘƻƳ ŘǳǊŀǘƛƻƴ җс ǿŜŜƪǎ όǊŀƴƎŜ л-1) and elevated 

acute-phase reactants (range 0-1). These criteria have a sensitivity of 82% and 

specificity of 61% for RA [27]. 

Clinical follow-up of patients with RA is focused on inflammation as the hallmark of 

RA. Tender and swollen joint counts and evaluation of acute phase reactants such as 

erythrocyte sedimentation rate (ESR) or C-reactive protein (CRP) are essential. 

However, also patient reported outcomes are important, which include in daily 

clinical practice often an assessment by patients of their global health, pain and 

fatigue on a visual analogue scale (VAS) of 0 to 100. Likewise, physicians tend to 

evaluate the disease activity of their patients based on an evaluation of their global 

health on a VAS scale. Additionally physical function is an important outcome, which 

can be evaluated for instance with the health assessment questionnaire (HAQ) 

[28,29]. 

In order to evaluate disease control, the disease activity has to be assessed and 

quantified. Due to heterogeneous manifestations of RA, it is difficult to base disease 

activity on a single measure. Therefore, several disease aspects have been grouped 

into composite scores to have a more reliable and complete view on disease activity. 

Each type of score is calculated with a formula including, and in some cases also 

weighting of several clinical assessments. One of the most commonly used scores is 

the Disease Activity Score in 28 joints (DAS28) including the ESR or CRP level, and the 

patientΩs assessment of global health. More recently developed scores include the 
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Simplified Disease Activity Index (SDAI), which additionally contains tƘŜ ǇƘȅǎƛŎƛŀƴΩǎ 

assessment of disease activity and the Clinical Disease Activity Index (CDAI) with also 

the pƘȅǎƛŎƛŀƴΩǎ ŀǎǎŜǎǎƳŜƴǘ added but without C-reactive protein. These scores are 

associated with progression of joint damage and functional impairment [30,31]. For 

these indices, specific cut-offs have been specified to define several disease activity 

states in order to help guide treatment (table 1; [18]). 

Table 1: Disease activity measures used for RA; [18] 

 

RA can be considered as a syndrome characterized by the typical complex of signs 

and symptoms described above. At the basis of RA lie several different genetic and 

environmental risk factors, leading to different cellular and subcellular 

pathophysiological pathways, all converging to a comparable dysregulation of the 

immune system. This hypothesis might explain why some patients with RA have a 

different disease course or react differently to a specific treatment than others. 

How to manage rheumatoid arthritis? 

1. The arsenal of pharmacological treatments for RA 

Since RA is an incurable chronic disease which, if left untreated, may lead to high 

levels of pain, discomfort and disability as well as to serious joint damage, it is vital 

to pursue a good disease control. For this purpose, treatment with Disease-

Modifying Anti-Rheumatic Drugs (DMARDs) is essential. Such immune modulating 

drugs can inhibit progression of joint damage and prevent irreversible disability. 

DMARDs can be grouped into two main categories of synthetic or biologic DMARDs. 
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Synthetic DMARDs are small chemical molecules, administered orally, consisting of 

conventional synthetic and targeted synthetic DMARDs. The most commonly used 

conventional synthetic DMARDs are methotrexate (MTX), Sulphasalazine (SSZ), 

Leflunomide (LEF) and Hydroxychloroquine (HCQ). These compounds suppress the 

immune system, but their modes of action are still mostly unknown. Some of these 

drugs have been used in clinical practice for more than 50 years and have proven 

their effectiveness with an acceptable safety profile. The more recently developed 

targeted synthetic DMARDs are designed to target a specific molecule in the 

intracellular inflammatory signal transmission, such as the Janus Kinase (JAK) 

enzymes, which also show good potential for patients with RA. 

Methotrexate is the most important among the csDMARDs and has a key role in the 

management of RA. It has been used for more than 50 years in treatment of RA and 

its attributes in terms of efficacy and safety are increasingly demonstrated [32,33]. 

It has a good overall efficacy for signs and symptoms, while inhibiting joint damage 

and improving functional ability. Its adverse effects are well known and many of 

them, such as hair loss, hepatotoxicity and stomatitis, can be prevented by using 

folate as prophylaxis. Therefore, MTX has an acceptable and manageable safety 

profile [34]. Additionally, this medicine has a large range of up-titratable doses, 

options for oral or parenteral administration and a currently unrivalled cost-

effectiveness [33]. However, it should be noted that MTX is a relatively slow acting 

anti-rheumatic drug. Based on findings of several combination therapy studies with 

MTX monotherapy arms, it takes generally 6 months before MTX reaches its full 

therapeutic potential [35ς38]. Nevertheless, based on prescribing practices in the US 

from 2009 to 2014, it seems that MTX is underutilized in the treatment of RA with 

inadequate duration before evaluation of efficacy and suboptimal dosing [39].  

Biologic DMARDs are biotechnologically engineered monoclonal antibodies or 

receptor constructs, administered parenterally. These drugs act on a molecular 

target within one of the pathways of inflammation or autoimmunity with a high 

specificity. The largest group of biologics consists of TNF inhibitors, which target TNF 

alpha, a key cytokine in the pathophysiology of RA. These include etanercept, 

infliximab, adalimumab, golimumab, and certolizumab. The other groups consist of 

biologics with different modes of action, targeting other parts of the inflammation 

cascade, including abatacept, rituximab, tocilizumab and sarilumab.  Abatacept 

inhibits T-cell activation by interfering with the co-stimulation by antigen presenting 
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cells. Rituximab lowers the amount of CD20 positive B-lymfocytes and 

tocilizumab/sarilumab inhibit IL-6 signalling by targeting its receptor. These types of 

drugs generally reach their therapeutic efficacy more rapidly than conventional 

synthetic DMARDs and are effective also in patients not sufficiently responding to 

conventional synthetic DMARDs. However, biologic DMARDs are costly, which 

should be taken into account when choosing rationally a therapy with the right agent 

at the right dose and at the lowest cost to the individual and society according to 

WHO reports [40]. Nowadays, with the advent of biosimilars for biologic originator 

DMARDs, costs for these drugs have considerably decreased. In some countries, 

prices of bDMARDs have decreased by more than 50% in comparison with the 

originators [41]. 

Glucocorticoids are also commonly used in the treatment of RA and can be 

considered DMARDs as they possess disease modifying activity since they can 

prevent progression of joint damage [18,42ς44]. Their prolonged use is not 

recommended due to their association with several adverse effects [45]. In 2007, a 

EULAR taskforce identified based on a literature review the following main adverse 

effects of GCs: cardiovascular diseases, infections, gastro- intestinal diseases, 

psychological disorders, endocrine pathologies, dermatological issues, 

musculoskeletal disorders (including osteoporosis) and ophthalmological diseases 

[45]. However, GCs can rapidly attenuate the over-active immune system and 

suppress inflammation [46]. Therefore, GCs are useful to bridge the time needed by 

csDMARDs to reach their maximum anti-inflammatory effect [33]. 

Symptomatic treatment of RA entails non-steroidal anti-inflammatory drugs 

(NSAIDs) and analgesics. These drugs do not interfere with the underlying 

pathophysiological mechanisms of RA and can consequently not prevent joint 

damage but can partly relieve swelling and remaining pain. They are used in the very 

early phase of disease, before initiation of a DMARD or as additional symptomatic 

therapy later on. 

2. Treatment strategies for RA 

The outcomes for patients with RA have dramatically improved over the past two 

decades. This is not only due to the development of advanced therapy, as described 

above, but foremost also due to new therapeutic strategies based on traditional 
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DMARDs. It became apparent that prompt initiation of intensive treatment with 

optimized medication schedules, in a treat to target approach resulted in much 

improved clinical outcomes [47ς51].  

Firstly, it is recommended to treat every newly diagnosed patient with RA as soon as 

possible with a DMARD, since a longer delay between onset of symptoms and 

treatment initiation influences treatment outcome. If treatment is initiated within 

12 weeks after symptom onset, a better outcome can be expected [52ς54].  

Secondly, the treatment strategy should be intensive. MTX is considered the anchor 

drug for treatment of RA. It has been intensively investigated whether combining 

MTX with other csDMARDs or with more rapidly acting anti-rheumatic drugs such as 

biologics or glucocorticoids, would be more effective than plain MTX monotherapy. 

The COBRA (Combinatietherapie Bij Reumatoïde Artritis) trial was one of the 

hallmark studies in early RA to shed light on this matter. This study demonstrated 

that a combination of MTX, SSZ and a tapering down scheme of oral prednisolone 

started at 60mg/day was superior over SSZ monotherapy [51]. However, since SSZ 

monotherapy was chosen as comparator it remained unclear whether MTX 

monotherapy was less effective than a combination of DMARDs with a tapering 

down scheme of glucocorticoids. In the BeSt (Dutch acronym for ΨBehandel-

StrategieënΩ or ΨǘǊŜŀǘƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎΩ) trial, initial DMARD combinations including 

either a prednisone scheme or infliximab resulted in earlier clinical improvement and 

less radiographic damage after 1 year than initial MTX monotherapies [55,56]. Also 

other trials demonstrated that early intensive treatment strategies with csDMARDs, 

especially when combined with oral glucocorticoids or biologics, were superior to 

DMARD monotherapy [37,48,49,55,57ς61]. 

Thirdly, the treatment strategy should involve a treat-to-target approach, including 

frequent measuring of disease activity and adapting treatment as long as the pre-set 

goal of treatment has not been achieved [36,48,62]. Application of the treat-to-

target principle ǎƘƻǳƭŘ ǘŀƪŜ ǇŀǘƛŜƴǘǎΩ ŎƭƛƴƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƛƴǘƻ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ŀƴŘ 

patients should be involved in treatment decisions and planning [63]. Systematically 

adapting therapy in case the treatment target was not reached, proved to lead to 

better clinical outcomes compared to routine care in a randomized controlled setting 

within the TICORA and CAMERA trial [36,64]. The currently recommended treatment 

goal is defined as remission, which is a state of no or minimal disease activity, or at 
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least low disease activity. Achievement of remission in patients with early RA can 

lead to normalization of physical function and prevention of occurrence or 

progression of joint damage [65,66]. 

The window of opportunity theory states that intensive treatment should be 

initiated as soon as possible after diagnosis of RA, to achieve remission rapidly, to 

prevent progression of joint damage and to increase chances of sustained remission 

[67,68]. This period in which patients are more responsive to RA therapy seems to 

be limited to the first 12 weeks after symptom onset [69,70]. Moreover, to benefit 

maximally from the window of opportunity, any sign of disease activity after 

treatment initiation should be controlled as soon as possible by adjusting treatment 

regularly [48,71]. In case patients are insufficiently responding to initial treatment, it 

is possible to switch or add another csDMARD like LEF or to initiate a biologic or 

targeted synthetic DMARD.  

Rapid remission induction can be achieved by combining MTX with fast acting agents 

like GCs or biologics. In the BeSt trial, a combination strategy of MTX with infliximab 

showed similar efficacy as initial combination of MTX, SSZ and a GC remission 

induction scheme [56]. The use of bDMARDs for initial remission induction is 

however restricted in practice by economic constraints incorporated in 

reimbursement criteria and guidelines. Combinations of MTX with costly biologics 

were superior compared to MTX monotherapy in several RCTs mostly without a treat 

to target approach, with remission rates ranging between 20-60% [37,72ς79]. 

However, also combinations of MTX with the cheaper GCs showed remission rates 

ranging between 30-70% [51,56,80ς84]. 

Nevertheless, some questions remained unanswered regarding the optimal initial 

therapy for patients with early RA. The COBRA and BeSt trial showed that MTX and 

SSZ combined with a GC remission induction scheme starting at 60mg/day 

prednisone was superior compared to SSZ or MTX monotherapy [51,55]. The 

efficacy, safety and cost- effectiveness of the COBRA therapy have been confirmed 

in the short and long term [43,51,85]. However, the added benefit of SSZ in this 

schedule and of the initial high dose of prednisolone remained unclear. Furthermore, 

rheumatologists indicated that they often did not intend to prescribe COBRA 

schemes due to their concerns regarding the complexity of the schedule, the high 

initial dose of prednisolone, inclusion of SSZ and the low dosage of MTX of 7.5 
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mg/week in the original scheme. [86ς88]. Moreover, it was unknown which 

maintenance therapy would lead to sustained effectiveness after achieving a 

sufficient treatment response with a combination of csDMARDs. In such case it is 

recommended to step down to csDMARD monotherapy [89]. However, no 

conclusive data exist as to which drug to stop preferentially after reaching disease 

control with a combination of csDMARDs. 

In order to define an optimal, effective treatment regimen for patients with early RA, 

the Care in early RA (CareRA) trial was performed by the rheumatology department 

of University Hospitals Leuven. This trial served as the backbone of my PhD. The 

overall objective of CareRA was to compare the effectiveness of different intensive 

treatment regimens ōŀǎŜŘ ƻƴ ǘƘŜ ΨŎƻƳōƛƴŀǘƛŜǘƘŜǊŀǇƛŜ ōƛƧ ǊŜǳƳŀǘƻƠŘŜ ŀǊǘǊƛǘƛǎΩ 

(COBRA) scheme in patients with RA during the first 2 years of their disease. Before 

randomisation, patients were allocated to a high-risk or low-risk group using a 

stratification scheme based on presence of classical predictors for radiographic 

damage. The tested schemes consisted of a combination or a monotherapy of 

csDMARDs, with or without a tapering scheme of GCs. The results after 4 months 

and 1 year indicated that MTX monotherapy associated with a short moderately 

dosed tapering scheme of glucocorticoids, named the COBRA-Slim scheme, was as 

effective as other regimens with multiple csDMARDs and glucocorticoids in patients 

of the high-risk group. Moreover, this COBRA-Slim regimen resulted in fewer 

treatment-related side effects, thereby yielding the best risk-benefit balance. 

Additionally, this COBRA-Slim regimen seemed more effective than MTX 

monotherapy without glucocorticoids in patients of the low-risk group, with a similar 

safety profile [90ς92]. However, the long-term effectiveness of these treatment 

regimens, as well as their practical applicability remains to be further explored. 

3. Adherence to treat-to-target principle 

The treat-to-target approach is currently the most efficient strategy to control 

disease activity, but its implementation in daily clinical practice remains challenging. 

It depends on the commitment of both physicians and patients to the treat-to-target 

treatment recommendations. However, current treatment strategies with a treat-

to-target approach can be perceived as complex to both patients and physicians, 

with multiple drugs, simultaneous oral and parenteral intake, daily and weekly 

administration times, adverse effects and dose adaptations. Additionally, their 
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management can be labour intensive with frequent visits to the rheumatologist and 

regular assessments of disease activity. Therefore, a treat-to-target approach may 

be liable to suboptimal adherence in daily clinical practice [93]. 

In order to improve outcomes of treatment and achieve the pre-set goal, the 

ǇƘȅǎƛŎƛŀƴΩǎ ŀŘƘŜǊŜƴŎŜ ǘƻ ǘǊŜŀǘ-to-target (T2T) guidelines is critical. Physician 

adherence is defined as the extent to which the treating healthcare professional, 

usually the rheumatologist, adheres to evidence-based clinical guidelines or 

treatment recommendations or to a treatment protocol. Several studies have 

reported on the rate of physiciansΩ ŀŘherence which ranged from 42% to 79% [94ς

97]. Within the BeSt study with its 10-year follow-up data, the average protocol 

adherence was 79%, and declined from 100% at baseline to around 60% of the visits 

in the final 2 years of follow up [95]. The chances for non-adherence were higher if 

rheumatologists thought the DAS under- or overestimated the actual disease 

activity, or if they disagreed with the required treatment or if they were dissatisfied 

with the level of disease suppression. In the COBRA-light trial, 67% of the study 

population required a treatment adaptation, which was predefined per protocol as 

initiation of etanercept, although only 62% of those patients were actually 

ǇǊŜǎŎǊƛōŜŘ ŜǘŀƴŜǊŎŜǇǘ ǎƛƴŎŜ ǊƘŜǳƳŀǘƻƭƻƎƛǎǘǎ ƻŦǘŜƴ ŘƛŘƴΩǘ ŀŘƘŜǊŜ ǘƻ ǘƘŜ ǎǘǳŘȅ 

protocol [98,99]. However, it is difficult to compare these adherence rates across 

studies since there were differences in how adherence was assessed, in the type of 

protocol or guideline used and in the treatment approach. Only few studies reported 

on the relation between physician adherence and treatment outcome with a 

strategy in a T2T setting [94,100,101]. A study by Wabe et al. in an Australian early 

arthritis cohort demonstrated that increased adherence to T2T was associated with 

improved disease activity and functionality on the long term. Another study by Wabe 

et al. in a treatment naïve early RA cohort treated initially with a combination of 

MTX, SSZ and hydroxychloroquine showed that failure to escalate the dose when 

indicated, occurred more often in patients not achieving remission after 3 years 

[100]. 

It is still unclear how adherent physicians were to a T2T approach in patients with 

early RA treated with intensive remission induction schemes in the CareRA trial. It 

can be expected that greater physician adherence to these intensive COBRA-like 

strategies can improve clinical outcomes, but whether this holds true is not yet 

known.  
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4. Comorbidities in early RA 

As previously indicated, RA is associated with a high prevalence of comorbidities. The 

COMORA study evaluated the prevalence of comorbidities in a large sample of 

patients with RA from 17 different countries on 5 different continents and 

demonstrated a high prevalence of comorbidities and their risk factors [22]. Even at 

disease onset, there is substantial comorbidity among patients with early RA, as 

shown in large inception cohorts in Sweden and the UK [102,103]. In other cohorts 

in UK and France, the prevalence of comorbidities was demonstrated to be higher in 

patients with RA than in the general population, especially the occurrence of arterial 

hypertension [103ς105]. 

Having comorbidities can negatively affect disease outcomes of RA, including worse 

physical functioning, lower control of disease activity and decreased health related 

quality of life [103,106ς111]. The interaction between comorbidity and physical 

function has been shown to be independent of disease activity in established RA 

[106]. In an observational cohort of RA patients of the CORRONA registry, patients 

with reported comorbidities had less improvement over time in CDAI and modified 

HAQ with also lower CDAI remission rates [112]. Presence of comorbidities in 

patients with RA may also lead to an increased mortality, more hospitalizations and 

medical costs [113,114].  

Response to treatment can also be negatively affected by the presence of 

comorbidities. In a prospective cohort of patients with established RA, the effect of 

multimorbidity status on treatment outcomes at 1 year after initiation of any DMARD 

was investigated. Having multiple comorbidities led to significantly lower 

percentages of patients achieving remission or low disease activity and to worse 

CDAI and modified HAQ scores [115]. In other cohort studies, comorbidities affected 

the retention rate and efficacy of biologic DMARDs [116ς119]. 

The above evidence indicates the importance of comorbidities within the 

management of RA due to their potential prognostic value and their potential 

influence on treatment decisions because of fear of side effects. Therefore, 

comorbidities should be recognized and taken into account in the management of 

RA patients, but also when analyzing treatment responses in clinical studies. When 

investigating the impact of comorbidity, one can quantify the presence of 
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comorbidities by a simple count of all comorbidities. However, not every comorbid 

condition has the same impact on the outcome of interest. This has been solved by 

using different approaches, including selecting only specific, relevant conditions, and 

providing weights for each condition according to their relative impact. Several 

comorbidity index scores have been developed this way, usually taking into account 

the impact of comorbiŘƛǘƛŜǎ ƻƴ ΨƘŀǊŘΩ ƻǳǘŎƻƳŜǎ ǎǳŎƘ ŀǎ ƳƻǊǘŀƭƛǘȅ ƻǊ ōŜƛƴƎ 

hospitalized. The Charlson-Deyo index (CDI) among others has been based on this 

methodology. However, for RA there are also other outcomes of interest, such as 

functional ability, quality of life, work disability, and medical costs. The Functional 

Comorbidity Index (FCI) has been developed to predict physical function taking into 

account the sum of 18 comorbidities. More recently, a comorbidity index for use 

specifically in RA has been created, by selecting and weighting 11 comorbidities 

based on their impact on mortality, hospitalization, work disability, functional 

disability and medical costs [113]. This index is called the Rheumatic Diseases 

Comorbidity Index and has been validated to predict both death and physical 

disability in RA, by comparing its predictive ability to several other existing indices 

including the CDI and FCI [120]. In a recent study, the explanatory value of these 

three commonly used indices was compared for functionality, quality of life, utility 

and health resource utilization with all indices performing comparably well [121]. 

These comorbidity indexes can be useful to investigate the impact of comorbidity 

status on treatment responses, since they are able to predict important RA 

outcomes. 

Comorbidities are prevalent, even in early RA, and are assumed to have a negative 

impact on treatment response. However, it is not known whether this still holds true 

on the long term when patients are treated intensively according to the latest 

recommendations for management of RA.  
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OVERALL OBJECTIVE AND RESEARCH QUESTIONS 

The overall objective of this thesis is to evaluate the long-term effectiveness of 

intensive treatment strategies in early RA, based on the pragmatic RCT CareRA. The 

hypothesis, based on the previously published results from the CareRA trial, is that 

newly diagnosed patients with RA would benefit most also on the long-term from a 

treatment strategy consisting of MTX monotherapy with a short moderately dosed 

tapering scheme of glucocorticoids, called COBRA-Slim. Therefore, it will be 

investigated whether this strategy is sufficiently efficacious, has a good safety profile, 

leads to a stable long-term response and is well applicable, within a pragmatic 

research setting. 

The following research questions (RQ) will be addressed and each will be described 

as a separate (sub)chapter in this thesis: 

o RQ1: How effective is COBRA-Slim to treat early RA in the long term, in 

comparison to combination treatments with csDMARDs and a tapering scheme 

of glucocorticoids? 

o RQ2: Could these treatment strategies be further refined to increase their 

applicability for daily clinical practice? 

Á RQ2a: Which maintenance therapy is effective after achieving a 

sufficient clinical response with an initial combination of MTX and LEF? 

Á RQ2b: To what extent do rheumatologists adhere to the treat-to-

target approach in patients treated with these treatment strategies 

and what is the impact of treat-to-target adherence on treatment 

outcomes? 

o  RQ 3: What is the prevalence of comorbidities in early RA and to what extent do 

they influence long-term outcomes under intensive treatment? 
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Overall methodology: the CareRA study 

This PhD research project is based on data of the 2-year CareRA RCT and the 3-year 

observational CareRA plus follow-up study. CareRA is a prospective, multicenter, 

pragmatic RCT. Investigators from 13 Flemish rheumatology centres (2 academic 

centres, 7 general hospitals and 4 private practices) in Belgium conducted this trial. 

Included patients were diagnosed with RA less than 1 year ago, were naïve to and 

had no contraindications for csDMARDs or glucocorticoids. Before randomisation, 

patients were allocated to a high-risk or low-risk group using a stratification scheme 

based on presence of classical predictors for radiographic damage. Subsequently, 

high-risk patients were randomized to one of three possible intensive treatment 

regimens, including different DMARD combinations with a high or moderate initial 

dosed GC remission induction scheme (figure 1). On the other hand, low-risk patients 

were randomized to an intensive approach including DMARD monotherapy and GC 

remission induction scheme or to a conservative step up approach of DMARD 

monotherapy without initial GC. The primary aim of CareRA was to compare the 

effectiveness of the different intensive treatment regimens.  

Prednisone was tapered over the first six weeks to 7.5 mg in COBRA-Classic and over 

5 weeks to 5 mg in the other regimens, continued to week 28 and then tapered until 

discontinuation at week 34. In COBRA-Classic and COBRA-Avant-Garde the combined 

csDMARD therapy was tapered to monotherapy at week 40, in patients achieving 

low disease activity. The objective was to bring all patients as soon as possible to at 

least a state of low disease activity using predefined treatment adaptation schemes 

in case this target was not reached. Remission was defined as a DAS28-CRP score of 

less than 2.6. During the first year, from week 8 onwards, treatment had to be 

adapted following predefined steps in case low disease activity (DAS28-/wtҖоΦнύ ǿŀǎ 

not achieved. As a first step, the 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 10mg daily. During the second year of the trial and 

in the 3-year observational follow-up CareRA plus study, treatment was at the 

discretion of the rheumatologist. Further application of the treat-to-target principle 

was recommended.  
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Figure 1: treatment regimens of the CareRA trial 

  

High-risk patients (75% of total population) randomized into 3 treatment schemes: 

Low-risk patients (25% of total population) randomized into 2 treatment schemes: 
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Previous results of the CareRA study 

The results after 4 months and 1 year indicated that methotrexate (MTX) 

monotherapy associated with a short moderately dosed tapering scheme of 

glucocorticoids, named the COBRA-Slim scheme, was as effective as other regimens 

with multiple csDMARDs and glucocorticoids. Moreover, this COBRA-Slim regimen 

resulted in fewer treatment-related side effects, thereby yielding the best risk-

benefit balance [90,91]. Additionally, this COBRA-Slim regimen seemed more 

effective than MTX monotherapy without glucocorticoids, with a similar safety 

profile [92]. However, the long-term effectiveness of these treatment regimens, as 

well as their practical applicability remains to be further explored. 
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OUTLINE OF THE PHD THESIS 

This PhD thesis is a compilation of research articles published or to be published in 

international, peer-reviewed journals. 

GENERAL INTRODUCTION 

What is rheumatoid arthritis? 

How to manage rheumatoid arthritis? 

OVERALL OBJECTIVE AND RESEARCH QUESTIONS 

CHAPTER 1:  Effectiveness of different treatment regimens for early RA in the 

long term 

CHAPTER 1.1: presents the 2-year outcomes of the treatment schemes of the CareRA 

trial 

CHAPTER 1.2: presents the 5-year outcomes of the observational follow-up CareRA 

plus study 

CHAPTER 2:  Refinement of the practical applicability of an optimal treatment 

strategy for early RA 

CHAPTER 2.1: presents the results of the comparison of maintenance therapy of MTX 

or LEF after rerandomization in the COBRA Avant-garde arm of the CareRA trial 

CHAPTER 2.2: presents the findings of investigation of the adherence to the treat-to-

target principle in the CareRA trial 

CHAPTER 3:  Prevalence of comorbidities and their influence on outcomes of RA 

treatment in CareRA 

GENERAL DISCUSSION: 

includes per chapter a summary of the key findings and their importance for early 

RA management, a reflection about methodological considerations, implications for 

clinical practice and future research, and ends with an overall conclusion  
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ABSTRACT 

Objectives 

To investigate whether methotrexate should be combined with an additional 

disease-modifying antirheumatic drug (DMARD) and bridging glucocorticoids as 

initial treatment for patients with early rheumatoid arthritis (RA) to induce an 

effective long-term response. 

Methods 

CareRA is a two-year investigator-initiated pragmatic multicentre randomised trial. 

Early RA patients, naïve to DMARDs and glucocorticoids were stratified based on 

prognostic factors. High-risk patients were randomised to COBRA-Classic (n=98): 

methotrexate, sulfasalazine, prednisone step-down from 60mg; COBRA-Slim (n=98): 

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

methotrexate, leflunomide, prednisone step-down from 30mg. Low-risk patients 

were randomised to COBRA-Slim (n=43); or Tight Step Up (TSU) (n=47): 

methotrexate without prednisone. Clinical/radiological outcomes at year 2, 

sustainability of response, safety and treatment adaptations were assessed. Clinical 

trials NCT01172639. 

Results 

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

Slim compared to 64/98 (65%) with COBRA-Classic and 69/93 (74%) with COBRA-

Avant-Garde (p=1.00). Other clinical/radiological outcomes and sustainability of 

response were similar. COBRA-Slim treatment resulted in less therapy-related 

adverse events compared to 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 to TSU. 

Conclusion 

All regimens combining DMARDs with glucocorticoids were effective for patients 

with early RA up to 2 years. The COBRA-Slim regimen, methotrexate monotherapy 

with glucocorticoid bridging, provided the best balance between efficacy and safety, 

ƛǊǊŜǎǇŜŎǘƛǾŜ ƻŦ ǇŀǘƛŜƴǘǎΩ ǇǊƻƎƴƻǎƛǎΦ 
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INTRODUCTION 

Current guidelines to treat rheumatoid arthritis (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 

conventional synthetic disease-modifying antirheumatic drug (csDMARD) 

methotrexate (MTX) is considered 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 Ψ/ŀǊŜ 

ƛƴ ŜŀǊƭȅ w!Ω ό/ŀǊŜw!ύ ǘǊƛŀƭ, 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 2-year effectiveness 

outcomes, sustainability of response, safety and need for treatment adaptations of 

each CareRA treatment arm. 
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METHODS 

Study design 

The CareRA study is a prospective 2-year randomised open-label pragmatic trial 

evaluating different treatment regimens, based on the original COBRA (Combination 

therapy for early Rheumatoid Arthritis) strategy for patients with early RA. (9) 

Investigators from 13 Flemish rheumatology centres (2 academic centres, 7 general 

hospitals and 4 private practices) in Belgium conducted this trial. The medical ethics 

committee of each centre approved the protocol (EudraCT number: 2008-007225-

39) and all patients gave written informed consent. Included patients were 

diagnosed with RA less than 1 year ago, were naïve to and had no contraindications 

for csDMARDs or glucocorticoids (supplement 1). 

Treatment protocol 

Before randomisation, 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). Randomisation was performed via a digitally generated 

sequence in the electronic case report form. Patients in the high-risk group were 

randomised into 1 of 3 treatment arms: 

COBRA-Classic: 15 mg MTX weekly, 2g sulfasalazine daily and a weekly step-down 

scheme of oral prednisone (60-40-25-20-15-10-7.5 mg QD). 

COBRA-Slim: 15 mg MTX weekly and a weekly step-down scheme of oral prednisone 

(30-20-12.5-10-7.5-5 mg QD). 

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 QD). 

Patients in the low-risk group were randomised into 1 of 2 treatment arms: 

COBRA-Slim. 

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, continued to week 28 and then tapered until discontinuation at 

week 34. In COBRA-Classic and COBRA-Avant-Garde combined csDMARD therapy 

was tapered to monotherapy at week 40, in patients achieving low disease activity 

(supplement 2). Prophylactic treatment with oral folic acid, calcium and vitamin D 
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was prescribed. Participants received face-to-face education, printed medication 

schemes and standardised info-material (leaflet, DVD and website). 

Response to therapy was evaluated at each visit by measuring the 28 joint Disease 

Activity Score using C-reactive protein (DAS28-CRP). During the first year, from week 

8 onwards, treatment had to be adapted following predefined steps in case low 

disease activity (DAS28-/wtҖоΦнύ was not achieved. As a first step, MTX dose was 

adjusted to 20mg 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 10mg daily 

(supplement 2). 

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 European League Against 

Rheumatism (EULAR) responders and proportion of patients in remission or low 

disease activity according to Simplified Disease Activity Index (SDAI), Clinical Disease 

Activity Index (CDAI) and the American College of Rheumatology (ACR)-EULAR 

Boolean criteria. (10) Additionally, physical function was assessed by the Health 

Assessment Questionnaire (HAQ) (11) and radiographic evolution by the Sharp van 

der Heijde (SvdH) score. X-rays of hands and feet were obtained at baseline, week 

28, year 1 and year 2. Radiographs were scored chronologically according to the SvdH 

method (12). Each X-ray was scored independently by 3 readers, retaining the mean 

score. 
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Sustainability of the initial response to therapy was analysed by the 2-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 glucocorticoids outside of initial tapering schemes was quantified 

as numbers of patients who had a glucocorticoid injection and who were taking oral 

glucocorticoids chronically (continuously for more than 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 

severity) by the treating rheumatologist. 

Statistical analysis 

CareRA sample size calculation was based upon the expected 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 endpoint to demonstrate superiority. Analysis of the low-risk population was 

exploratory.  

We performed an intention-to-treat analysis including all randomised 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 w28 and w52. (14) A sensitivity analysis on the population completing 

the 2-year study was performed. 

Clinical outcomes, safety and treatment adaptations were examined by Chi-square, 

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 (LMM), 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. 
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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 

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

(n=93). Patients in the low-risk group were randomised to COBRA-Slim (n=43) or TSU 

(n=47). All randomised participants received their allocated treatment 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 treatment arms (figure 1). In both risk groups, 

baseline characteristics 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% confidence 

interval -19.7 to 5.8) between Slim and Classic and of 1.7% (95% confidence interval 

-10.8 to 14.1) between Slim and Avant-Garde. We also found no significant 

differences 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 persistently high and comparable between the 3 treatment 

arms at year 2. Analyses using data from participants who completed the trial 

showed comparable outcomes (supplement 3). 

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%) versus 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 to 31/41 (76%) on TSU at year 2 (supplement 3). 
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During the entire trial 14/314 patients (4%) had a radiographic progression above 

the smallest detectable difference of >3.3 and the overall mean (±SD) 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). 

Sustainability of treatment response 

The evolution of mean disease activity and HAQ scores over the 2-year period 

showed a similar rapid and stable response in all high-risk treatment arms (figure 2) 

with minimal changes during the second year. In the LMM analysis, all treatment 

arms had comparable 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 evaluation during the second year of 45% for COBRA-Classic, versus 

61% for COBRA-Slim and 61% for COBRA-Avant-Garde (log-rank; p=0.19) (figure 3). 

In the low-risk group, there were minimal changes in mean disease activity or HAQ 

scores during the second year (figure 2). In the LMM analysis, participants on COBRA-

Slim had lower DAS28-CRP scores over 2 years with a mean difference of 0.37 (95% 

Confidence Interval 0.0 to 0.7; p=0.04) compared to 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 trimonthly visit during the second year was 75% in COBRA-

Slim and 63% in TSU shown by survival analysis (log-rank; p=0.38) (figure 3). 

Treatment adaptations 

At the 2-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 (figure 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 monotherapy, whereas 2 (6%) Slim and 8 (20%) TSU patients 

(p=0.10) were taking a combination of csDMARDs at the year 2 visit (figure 4). 

Biologic DMARD treatment was taken at this visit by 5/32 (16%) Slim and 4/41 (10%) 

TSU patients (p=0.45); it was started after a median of 83 or 40 weeks respectively.  
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The overall number of patients taking oral glucocorticoids chronically outside 

protocol was 64/379 (17%) at a median (IQR) prednisone equivalent dose of 5.6 mg 

(3.3) daily. Almost half of those patients (30/64) was treated simultaneously with a 

biological. Glucocorticoid injections were given in the high-risk population in 26 

(27%) Classic, 35 (36%) Slim and 22 (24%) Avant-Garde patients (p=0.15). More low-

risk patients in TSU arm (22; 47%) received glucocorticoid injections compared to 

patients in 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). 

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). Being treated with COBRA-Slim regimen resulted in less therapy-

related AEs compared to 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 patients and 69 in 34 TSU patients. The most 

common related AEs (>5% of all reported related AEs per treatment 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 

adverse event in the High-Risk group (p=0.11).



 

 

Figure 1: Flow chart of participants during 

 the 2-year trial. 

All randomised patients received the allocated 

treatment and were analysed in an intention 

to treat analysis.  
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Table 1:  
Baseline demographic and clinical characteristics of patients per treatment arm 

 

 

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; RF= 

Rheumatoid factor; Anti-CCP= Anti cyclic citrullinated protein; DAS28= Disease activity score 

based on 28 joints; CRP= C-ǊŜŀŎǘƛǾŜ ǇǊƻǘŜƛƴΤ tD!Ґ tŀǘƛŜƴǘΩǎ Ǝƭƻōŀƭ ŀssessment; PhGA= 

tƘȅǎƛŎƛŀƴΩǎ Ǝƭƻōŀƭ ŀǎǎŜǎǎƳŜƴǘΤ 9{wҐ 9ǊȅǘƘǊƻŎȅǘŜ ǎŜŘƛƳŜƴǘŀǘƛƻƴ ǊŀǘŜΤ I!vҐ IŜŀƭǘƘ ŀǎǎŜǎǎƳŜƴǘ 

questionnaire. 

 High-risk     Low-risk 

Variables 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) 



 

 

Table 2: 
Clinical and radiological outcomes per treatment arm in the high-risk group at the 2-year visit  
 

 High-risk 

Outcomes COBRA 

Classic 

n=98 

COBRA 

Slim 

n=98 

COBRA 

Avant-Garde 

n=93 

p value Adjusted 

p value 

ҟ COBRA Slim versus 

Classic (95% CI) 

ҟ COBRA Slim 

versus Avant-

Garde (95% CI) 

DAS28-CRP <2.6 64 (65) 71 (72) 69 (74) 0.36 1.00 -7.1 (-19.7 to 5.8)  1.7 (-10.8 to 14.1) 

DAS28-Cwt ҖоΦн 86 (88) 86 (88) 85 (91) 0.65 1.00  0.0 (-9.4 to 9.4)  3.6 (-5.4 to 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 to 0.4)  0.0 (-0.4 to 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 to 0.1)  0.0 (-0.3 to 0.3) 

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

Moderate EULAR response 91 (93) 93 (95) 86 (93) 0.77 1.00 -2.0 (-9.5 to 5.2) -2.4 (-10.2 to 4.9) 

{5!L ǊŜƳƛǎǎƛƻƴ ҖоΦо 31 (32) 28 (29) 41 (44) 0.06 0.96  3.1 (-9.7 to 15.7)  15.5 (1.9 to 28.4) 

{5!L [5! Җмм 88 (90) 86 (88) 86 (93) 0.55 1.00  2.0 (-7.1 to 11,2)  4.7 (-4.1 to 13.5) 

/5!L ǊŜƳƛǎǎƛƻƴ ҖнΦу 30 (31) 29 (30) 44 (47) 0.02 0.34  1.0 (-11.7 to 13.7)  17.7 (3.9 to 30.6) 

/5!L [5! Җмл 88 (90) 87 (89) 83 (89) 0.97 1.00  1.0 (-8.0 to 10.0)  0.5 (-8.8 to 9.6) 

ACR-EULAR Boolean remission 21 (21) 20 (20) 21 (23) 0.94 1.00  1.0 (-10.4 to 12.4)  2.2 (-9.4 to 13.8) 

HAQ change from BL 0.7±0.7 0.5±0.7 0.6±0.7 0.18 1.00  0.2 ( 0.0 to 0.4)  0.1 (-0.1 to 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 to 0.1)  0.0 (-0.1 to 0.1) 

Clinically meaningful HAQ change 71 (72) 62 (63) 64 (69) 0.38 1.00  9.2 (-3.9 to 21.8)  5.6 (-7.8 to 18.6) 

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



 

 

Data are presented as absolute numbers (percentages) or as means±SD. P values are adjusted by the Holm test to correct for multiplicity. 

DAS28-CRP= Disease activity score based on 28 joints calculated with C-reactive protein; 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-/wtҖрΦм ŀƴŘ ŀ 

DAS28-CRP change from BL between 0.6 and 1.2; SDAI= Simplified disease activity index; CDAI= Clinical disease activity index; ACR-EULAR Boolean 

wŜƳƛǎǎƛƻƴҐ ǘŜƴŘŜǊ Ƨƻƛƴǘ Ŏƻǳƴǘ ну Җм ŀƴŘ ǎǿƻƭƭŜƴ Ƨƻƛƴǘ Ŏƻǳƴǘ ну Җм ŀƴŘ /wtҖм ƳƎκŘ[ ŀƴŘ ǇŀǘƛŜƴǘ Ǝƭƻōŀƭ ŀǎǎŜǎǎƳŜƴǘ Җм όл-10); HAQ= Health assessment 

questionnaire; clinically meaningful HAQ change= HAQ change >0.22; No of X-ray pairs BL and year 2= number of available X-rays pairs at baseline and 

year 2 after imputation; SvdH= Sharp van der Heijde score; SDD= Smallest detectable difference 

  

No of X-ray pairs BL and year 2 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 to 0.2) -0.3 (-0.8 to 0.2) 

SvdH progression >SDD 3 (4) 6 (8) 3 (4) 0.45 1.00 -3.8 (-12.0 to 4.1) -3.8 (-12.0 to 4.1) 



 

 

Table 2 (continued): 
Clinical and radiological 
outcomes per treatment 
arm in the low-risk group 
at the 2-year visit  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Low-risk 

Outcomes COBRA Slim 

n=43 

TSU 

n=47 

p value Adjusted 

p value 

ҟ COBRA Slim versus 

TSU (95%CI) 

DAS28-CRP remission <2.6 29 (67) 34 (72) 0.61 1.00  4.9 (-13.7 to 23.3) 

DAS28-/wt [5! ҖоΦн 36 (84) 41 (87) 0.64 1.00  3.5 (-11.3 to 18.8) 

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

DAS28-CRP change from year 1 0.1±0.8 0.1±0.9 0.61 1.00 -0.1 (-0.4 to 0.3) 

Good EULAR response 27 (63) 28 (60) 0.76 1.00 -3.2 (-22.4 to 16.4) 

Moderate EULAR response 38 (88) 37 (79) 0.22 1.00 -9.6 (-24.8 to 6.2) 

{5!L ǊŜƳƛǎǎƛƻƴ ҖоΦо 20 (47) 13 (28) 0.06 0.96 -18.9 (-36.9 to 1.0) 

{5!L [5! Җмм 37 (86) 42 (89) 0.63 1.00  3.3 (-10.7 to 17.9) 

/5!L wŜƳƛǎǎƛƻƴ ҖнΦу 21 (49) 13 (28) 0.04 0.68 -21.2 (-39.1 to -1.2) 

/5!L [5! Җмл 37 (86) 40 (85) 0.90 1.00 -0.9 (-15.7 to 14.3) 

ACR-EULAR Boolean Remission 16 (37) 9 (19) 0.06 0.96 -18.1 (-35.4 to 0.5) 

HAQ change from BL 0.6±0.8 0.5±0.7 0.81 1.00 -0.1 (-0.4 to 0.2) 

HAQ change from year 1 0.0±0.3 0.0±0.3 0.86 1.00  0.0 (-0.2 to 0.1) 

Clinically meaningful HAQ change 25 (58) 26 (55) 0.79 1.00 -2.8 (-22.3 to 17.1) 

HAQ = 0 17 (40) 15 (32) 0.45 1.00 -7.6 (-26.4 to 11.8) 

No of X-ray pairs BL and year 2 33 (77) 41 (87)    

SvdH change from BL 0.3±0.7 0.5±1.3 0.6 1.00  0.2 (-0.3 to 0.7) 

SvdH progression >SDD 0 (0) 2 (5) 0.2 1.00  4.9 (-6.1 to 16.1) 
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Figure 2: Clinical efficacy outcomes during 2 years of follow up 

Error bars indicate the 95% CIs; DAS28-CRP= Disease activity score based on 28 joints 

calculated with C-reactive protein; SDAI= Simplified disease activity index; HAQ= Health 

assessment questionnaire. 
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Figure 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. 

 

  



54  Chapter 1.1 

 

Figure 4: DMARD treatment taken by participants during 2 years of follow up in each 
treatment arm 
w = week; csDMARD = conventional synthetic disease-modifying antirheumatic drug; 

bDMARD = biological DMARD taken with or without a csDMARD. Percentages of patients 

calculated on patients still in follow-up at each visit.  
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DISCUSSION 

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

prognostic profile can achieve a significant, 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 patients 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 few patients were taking glucocorticoids chronically, indicating that patients 

can very likely stop taking glucocorticoids within 7 months (16, 17). These results 

demonstrate the effectiveness of initiating a short-term glucocorticoid scheme early 

in the disease course, a principle recently adopted in the European 

recommendations to treat RA (2). 

The COBRA-Slim regimen, with only MTX and prednisone bridging, resulted in similar 

efficacy at year 2 compared to 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, versus the other treatment arms. At the 2-year visit, slightly more COBRA-

Slim patients were taking a combination of csDMARDs, instead of a biologic DMARD 

at year 2, compared to the other arms. This trend towards a lower or delayed 

initiation rate of more expensive biologicals, especially during year 1, can potentially 

lead to a better cost 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 less 

adverse reactions. Additionally, slightly fewer COBRA-Slim patients discontinued 

study treatment due to side effects. Hence, this simplified strategy with fewer drugs 

could avoid unnecessary 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 induction, the COBRA-Slim 

treatment seemed more beneficial than the traditional TSU, as previously reported. 
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This strategy resulted in a trend towards higher probability of sustained control of 

disease activity during the second year. Furthermore, patients in TSU arm needed 

more glucocorticoid injections and seemingly 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 patients in our trial. (20, 21) These features support 

the external 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, ǇŀǘƛŜƴǘǎΩ ŀŘƘŜǊŜƴŎŜ ǘƻ ǘǊŜŀǘƳŜƴǘ ǿŀǎ ƴƻǘ ŦƻǊƳŀƭƭȅ ŀǎǎŜǎǎŜŘ ŀƴŘ in the 

second year, treatment was at the discretion of the rheumatologist. However, this 

pragmatic design is closer to daily practice, and enabled us to study the effectiveness 

of COBRA regimens more realistically than in a blinded trial. 

The primary endpoint was based on the DAS28-CRP which might not be stringent 

enough since 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 disease activity (DAS28-CRPҖоΦн) 

to decide whether to adapt treatment; this threshold was deliberately set not lower 

to avoid changing therapy too rapidly or too often which might increase risk of side 

ŜŦŦŜŎǘǎ ŀƴŘ ƻŦ ǊƘŜǳƳŀǘƻƭƻƎƛǎǘǎΩ ƴƻƴ-adherence to the protocol in the initial 

treatment phase. An analysis of the BeST and IMPROVED trial showed that 

ǊƘŜǳƳŀǘƻƭƻƎƛǎǘǎΩ adherence to a DAS steered treatment protocol in early arthritis 

patients was worse if the target was remission. (22) 

Similarly to CareRA, the COBRA-light trial demonstrated that a combination of 25 mg 

MTX weekly and a step-down scheme of prednisolone, starting at 30 mg/day, had 
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major effects on disease control after 1 year in early RA. (23, 24) However, addition 

of etanercept (a biological 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 anticipation of the effect of csDMARDs, resulting in 

similar effectiveness of initial monotherapy with adjustment depending on response, 

compared to 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. 

 

Key Messages 

1. Compared to DMARD combi-therapy, methotrexate monotherapy with 

glucocorticoid bridging (COBRA-Slim) resulted in similar 2-year effectiveness. 

2. COBRA-Slim is an effective induction regimen, avoiding overtreatment and 

adverse reactions within a treat-to-target-strategy. 

3. All patients with early RA might benefit from an initial moderately-dosed 

glucocorticoid bridging scheme. 
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SUPPLEMENTAL MATERIAL 

Supplement 1a: Exclusion criteria of the CareRA study 

Exclusion criteria included: 

¶ Previous treatment with methotrexate, leflunomide, cyclophosphamide, 
azathioprine, cyclosporine, sulfasalazine for more than three weeks, 
hydroxychloroquine for more than six weeks 

 

¶ Oral glucocorticoids at a dosage of more than 10 mg prednisone or dosage 
equivalent within four weeks before baseline 

 

¶ Oral glucocorticoids at a dosage equal to or less than 10 mg prednisone or dosage 
equivalent within two weeks before baseline, oral glucocorticoids for more than 
four weeks, intra-articular glucocorticoids within four weeks before baseline or 
an investigational drug for the treatment or prevention of RA 

 

¶ Contra indications for glucocorticoids 
 

¶ Contra indication for methotrexate, sulfasalazine or leflunomide at the discretion 
of the investigator: chronic hepatic diseases, pulmonary interstitial disease or 
fibrosis, chronic renal failure, history of malignant neoplasm within five years, 
hematologic problems 

 

¶ Patients with psoriatic arthritis 
 

¶ Underlying cardiac, pulmonary, metabolic, renal or gastrointestinal conditions, 
chronic or latent infectious diseases or immune deficiency which in the opinion 
of the investigator places the patient at an unacceptable risk for participation in 
the study 

 

¶ Pregnancy; Breastfeeding; No use of a reliable method of contraception 
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Supplement 1b: stratification scheme of the CareRA study 

 

Stratification scheme: Classification of patients in high or low-risk according to 

classical prognostic factors. RF= Rheumatoid Factor; ACPA= Anti-Citrullinated Protein 

Antibody; DAS28 (CRP) = 28 joint disease activity score calculated with C-reactive 

protein. 

Supplement 2: Treatment regimens and adaptation steps 

Treatment regimens in the induction phase (Year 1) 

COBRA Classic: 
MTX 15 mg with SSZ 2g and a step down scheme of steroids (60-40-25-20-15-10-7,5 
mg prednisone, each for 7 days except for the lowest dose, this will be maintained 
until w28 and then tapered over 6 weeks). At week 40, patients will continue MTX 
(min. 15 mg/week) in mono therapy if disease activity is acceptable low (DAS 28 CRP 
Җ оΣнύ 
 
COBRA Slim: 
MTX 15 mg with a step down scheme of steroids (30-20-12,5-10-7,5-5 mg 
prednisone, each for 7 days except for the lowest dose, this will be maintained until 
w28 and then tapered over 6 weeks). 
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COBRA Avant-Garde: 
MTX 15 mg with Leflunomide 10 mg and a step down scheme of steroids (30-20-
12,5-10-7,5-5 mg prednisone, each for 7 days except for the lowest dose, this will be 
maintained until w28 and then tapered over 6 weeks). At week 40, patients will be 
randomly asǎƛƎƴŜŘ ǘƻ ƳŀƛƴǘŜƴŀƴŎŜ ǘƘŜǊŀǇȅ ǿƛǘƘ ŜƛǘƘŜǊ a¢· όҗмр ƳƎκǿŜŜƪύ ƻǊ 
ƭŜŦƭǳƴƻƳƛŘŜ όнл ƳƎ Řŀƛƭȅύ ƛŦ ŘƛǎŜŀǎŜ ŀŎǘƛǾƛǘȅ ƛǎ ŀŎŎŜǇǘŀōƭŜ ƭƻǿ ό5!{ ну /wt Җ оΣнύΦ 
 
Tight Step Up:  
MTX 15 mg and no additional oral steroids allowed 
 

Predefined adaptation steps in the induction phase (Year 1) 

If patients fail to respond (DAS28-CRP > 3.2), treatment adjustments will be made 

from 8 weeks of treatment onwards, if desirable and feasible. 

First step: methotrexate dose increase to 20 mg per week in all groups 

Second step: COBRA-Classic: sulfasalazine dose increase to 3 g 

COBRA-Slim and Tight Step Up: add leflunomide 10 mg 

COBRA-Avant-Garde: leflunomide dose increase to 20 mg 

An intramuscular depot-corticoid injection is allowed together with these treatment 

adjustments, but not within 4 weeks preceding week 16, 28, 40 and week 52 visits. 

As an alternative an oral bridging scheme could be considered, after discussion with 

the principal investigator 

Intra-articular corticosteroids are allowed maximally once every 8 weeks but not 

within 4 weeks preceding week 16, 28, 40 and week 52 visits 

Further DMARD treatment adjustments are only allowed from 8 weeks after prior 

treatment adjustments onwards. 

Treatment regimen in the maintenance phase (Year 2) 

Treatment adjustments during the maintenance phase from week 52 onwards will 

be at the discretion of the local physician according to good clinical practice. 

 



 

 

Supplement 3:  

Outcomes per treatment arm at the 2-year visit in participants who completed the 2-year trial 

 High-risk Low-risk 

Outcomes COBRA 

Classic  

n=85 

COBRA 

Slim 

n=87 

COBRA 

Avant-Garde 

n=77 

p 

value 

Adj. p 

value 

COBRA 

Slim 

n=32 

TSU 

 

n=41 

p 

value 

Adj. p 

value 

DAS28-CRP <2.6 59 (69) 66 (76) 63 (82) 0.19 1.00 27 (84) 31 (76) 0.36 1.00 

DAS28-CRP ҖоΦн 75 (88) 78 (90) 72 (94) 0.51 1.00 28 (88) 37 (90) 0.71 1.00 

Good EULAR response 73 (86) 73 (84) 66 (86) 0.92 1.00 23 (72) 27 (66) 0.58 1.00 

Moderate EULAR response 80 (94) 82 (94) 71 (92) 0.84 1.00 30 (94) 32 (78) 0.06 0.60 

SDAI remission ҖоΦо 30 (35) 28 (32) 39 (51) 0.04 0.48 19 (59) 13 (32) 0.02 0.22 

SDAI LDA Җ11 75 (88) 77 (89) 71 (92) 0.66 1.00 28 (88) 38 (93) 0.46 1.00 

CDAI remission ҖнΦу 30 (35) 29 (33) 41 (53) 0.02 0.26 20 (63) 13 (32) 0.01 0.13 

CDAI LDA Җ10 75 (88) 78 (90) 69 (90) 0.95 1.00 28 (88) 36 (88) 0.97 1.00 

ACR-EULAR Boolean remission 21 (25) 20 (23) 20 (26) 0.91 1.00 16 (50) 9 (22) 0.01 0.13 

Clinically meaningful HAQ change 64 (75) 54 (62) 55 (71) 0.15 1.00 21 (66) 23 (56) 0.41 1.00 

HAQ = 0 34 (40) 34 (39) 29 (38) 0.95 1.00 17 (53) 15 (37) 0.16 1.00 

No of X-ray pairs BL and year 2 75 (88) 78 (90) 74 (96)   29 (91) 38 (93)   

SvdH change from BL 0.6±1.4 0.9±1.8 0.6±1.2 0.18 1.00 0.4±0.6 0.4±1.2 0.24 1.00 

SvdH progression >SDD   3 (4)   6 (8)   3 (4) 0.50 1.00   0 (0)   1 (3) 0.38 1.00 
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Supplement 4:  

Cumulative probability plots of the radiographic progression 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cumulative probability plots shown of the radiographic progression for the different 

treatment arms in the high-risk group (A) and low-risk group (B). SvdH= Sharp van der Heijde 

score; Change in SvdH scores= change from baseline till year 2. 
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Supplement 5:  
Use of glucocorticoids by participants over the 2-year follow-up period 

 
Data are presented as means±SD unless specified otherwise. GC= glucocorticoids; Cumulative 
prednisone dose calculated of all systemic GC (oral, intramuscular, intra articular). Patients 
taking oral GC chronically were defined as patients taking oral GC consecutively for > 3 months 
outside of initial prednisone schemes prescribed by protocol. Median daily dose= median daily 
dose of prednisone equivalent in mg. 

  

                         High-risk Low-risk 

Outcomes COBRA 

Classic 

COBRA 

Slim 

COBRA 

Avant-Garde 

COBRA 

Slim 

TSU 

 

Cumulative prednisone 

dose during year 1 (mg) 

2597±667 1527±379 1586±423 1554±308 36±50 

Cumulative prednisone 

dose during year 2 (mg) 

415±891 367±970 423±1428 151±346 235±696 

Patients taking oral GC 

chronically, n(%) 

22 (22) 16 (16) 16 (17) 5 (12) 5 (11) 

Median (IQR) daily dose 

in patients taking GC 

chronically 

5.8 (3.0) 5.3 (6.0) 5.0 (2.5) 5.4 (2.9) 6.7 (3.3) 

Patients who had GC 

injections, n (%) 

26 (27) 35 (36) 22 (24) 8 (19) 22 (47) 

GC injections, n 43 55 34 11 37 
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Supplement 6:  

Safety analysis over 2-year follow-up 

 

 
Data are presented as absolute numbers (percentages); (S)AE = (Serious) Adverse Event; 

serious infection= infection resulting in hospitalization. 

 

 

  

 High-risk Low-risk 

Outcomes COBRA 

Classic 

n=98 

COBRA 

Slim  

n=98 

COBRA 

Avant-Garde 

n=93 

COBRA 

Slim  

n=43 

TSU 

 

n=47 

Total related AE  209  164  208   63   69 

Patients with related AE    72 (73)    69 (70)    74 (80)   28 (65)   34 (72) 

Total SAE    29    29    25   10   11 

Patients with SAE    21 (21)    22 (22)    16 (17)     9 (21)     7 (15) 

Patients with serious infection      2 (2)      4 (4)      3 (3)     4 (9)     1 (2) 

Patients deceased      1 (1)      1 (1)      0 (0)     0 (0)     0 (0) 

AE causing treatment 
interruption 

   22    14    27     7     8 

Patients interrupting 
treatment due to related AE 

   17 (17)    12 (12)    19 (20)     6 (14)     7 (15) 

AE causing treatment stop    12      6    13     0     0 

Patients stopping treatment 
due to related AE 

     9 (9)      5 (5)    12 (13)     0 (0)     0 (0) 
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COMMENT ON: WHAT IS THE BEST TREATMENT 

FOR EARLY RHEUMATOID ARTHRITIS? 

Dear Editor, 

In a recent issue of Rheumatology, Professor Pope discusses our paper on the 2-year 

results of the CareRA trial (1) and reflects on early RA treatment strategies (2). We 

would like to respond to and clarify several points raised in the editorial: whether 

potential differences between treatments have been minimized, how MTX should 

be used (dose, route of administration and as single csDMARD or within a triple 

therapy), and whether bridging glucocorticoids should be used in all patients. 

The first issue raised was if differences in treatment efficacy could have been 

minimized due to our use of DAS28 as opposed to CDAI remission as primary 

outcome, or because of treating-to-target. While indeed at week 104 CDAI results 

were statistically better with COBRA Avant-Garde versus COBRA Slim, CDAI and SDAI 

remission status at all other time points showed no difference between treatment 

groups in high-risk patients (table 1). Additionally, when analyzing disease activity 

longitudinally over 2 years, no differences were shown via a linear mixed model with 

CDAI (p=0.723) or SDAI (p= 0.605). We do of course agree that we succeeded in 

achieving remission in a high number of patients across treatment arms by treating 

to target, adding to the relevance of our data for daily practice. However, we want 

to emphasize that proportions of patients who had to adapt DMARD treatment 

(switch or add-on) outside of the predefined schedules, were comparable after 2 

years between the 3 treatment arms in the high-risk group (34% in Classic, 39% in 

Slim and 31% in Avant-Garde). Therefore, we think applying treat-to-target could not 

have eliminated important differences between treatment arms.  

Secondly, the dose and route of administration of MTX was questioned and whether 

it should be combined with other csDMARDs. We started oral MTX at a dose of 15mg 

weekly but the dose had to be increased per protocol from week 8 onwards when a 

target of DAS28-/wt ҖоΦн ǿŀǎ ƴƻǘ ƳŜǘΦ Lƴ ǘƘŜ ƘƛƎƘ-risk group 37%, 42% and 33% of 

patients did so within the 2 years follow up in the COBRA Classic, Slim and Avant-

Garde arm respectively. By consequence, overall 63% of high-risk patients were not 

exposed to unneeded higher dosages, potentially leading to less side effects 

population wise. Within a strict treat-to-target approach, 15mg/weekly seems 
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sufficient as initial therapy for the majority of patients. We also want to clarify that 

within CareRA switching to IM or SC MTX was allowed and even advocated in case of 

oral intolerance. In the 1-year results paper of CareRA (3) we extensively discussed 

the difference in efficacy and effectiveness between treatments, the latter pointing 

to less patients being able to tolerate the initial csDMARD combinations and partly 

therefore switching earlier to biologicals. Although we agree that some patients 

might benefit from initial combination of csDMARDs, it remains difficult to 

effectively identify such patients in practice without better predictive markers. We 

would like to highlight that COBRA Slim therapy matches with the most recent EULAR 

recommendations (4). Actually, recommendation n°4 (MTX monotherapy and not 

csDMARD combination as preferred initial strategy) ultimately had a very high level 

of agreement among participating experts (LoA 9.8), as extensively detailed in the 

manuscript. Nevertheless, current recommendations do not preclude choosing for 

csDMARD combination. 

The last and ever returning discussion raised was on glucocorticoids. First of all, we 

ŦŜŜƭ ǘƘŀǘ ŦǊŀƳƛƴƎ ǘƘŜ ǳǎŜ ƻŦ ƎƭǳŎƻŎƻǊǘƛŎƻƛŘǎ ŀǎ ŀƴ άŀŘŘƛŎǘƛƻƴέ ǎƘƻǳƭŘ ōŜ ŀǾƻƛŘed and 

the attention should be focused on proper guidance of patients in care programs 

practicing shared decision making to avoid overuse. Moreover, we would like to 

highlight our findings on early strategic glucocorticoid use in an observational study, 

published in this journal early 2008 (5). Patients with a better prognosis who did not 

receive initial glucocorticoids ended up in the long term with less disease control, 

poorer functionality and more ongoing glucocorticoid use compared to high-risk 

patients having received initial bridging therapy with glucocorticoids. The authors 

agree that unnecessary glucocorticoid use should be avoided, but in CareRA the use 

after 2 years is low (and much lower than we see in the baseline characteristics of 

ǇŀǊǘƛŎƛǇŀƴǘǎ ƻŦ w/¢Ωǎ ƛƴ a¢· ǊŜŦǊŀŎǘƻǊȅ w! ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎύΦ aƻǊŜƻǾŜǊΣ ǿŜ ƴŜŜŘ ǘƻ 

balance our perceptions on glucocorticoids based on all available additional evidence 

(6, 7). Taking into account our results and the high preference of patients for rapid 

disease control and a return to normality (8), the advantages of glucocorticoids 

within a step-down-bridge strategy should not be overlooked, as long as prices of 

other fast acting drugs like biologics and JAK inhibitors stay high and stopping data 

with these drugs show no clear advantages compared to glucocorticoids. 
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In summary, our study convincingly shows that rheumatologists can change the fate 

of patients with RA significantly by choosing their initial treatment strategy wisely 

and without prejudices. 

 

Table 1: CDAI or SDAI remission at every visit during second year of CareRA in high-

risk group  

 High-risk  

Outcomes COBRA 

Classic  

n=98 

COBRA 

Slim 

n=98 

COBRA 

Avant-Garde 

 n=93 

p value Adjusted 

p value 

CDAI rem w52 35 (36) 25 (26) 34 (37) 0.19 0.94 

CDAI rem w65 31 (32) 26 (27) 37 (40) 0.14 0.92 

CDAI rem w78 34 (35) 34 (35) 34 (37) 0.95 1.00 

CDAI rem w91 26 (27) 30 (31) 32 (34) 0.50 1.00 

CDAI rem w104 30 (31) 29 (30) 44 (47) 0.02 0.17 

SDAI rem w52 36 (37) 27 (28) 39 (42) 0.11 0.86 

SDAI rem w65 27 (28) 20 (20) 31 (33) 0.13 0.92 

SDAI rem w78 26 (27) 32 (33) 31 (33) 0.53 1.00 

SDAI rem w91 24 (24) 29 (30) 28 (30) 0.63 1.00 

SDAI rem w104 31 (32) 28 (29) 41 (44) 0.06 0.53 

 

Data are presented as absolute numbers (percentages). P values are adjusted by the Holm test 

to correct for multiplicity. rem= remission; CDAI= Clinical disease activity index; CDAI 

ǊŜƳƛǎǎƛƻƴ ҖнΦуΦ {5!LҐ {ƛƳǇƭƛŦƛŜŘ ŘƛǎŜŀǎŜ ŀŎǘƛǾƛǘȅ ƛƴŘŜȄΤ {5!L ǊŜƳƛǎǎƛƻƴ ҖоΦоΦ 
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ABSTRACT 

Objectives 

To compare long-term outcomes of early intensive and tightly controlled treatment 

combinations in the Care in early RA (CareRA) trial over a 5-year follow-up. 

Methods 

In the 2-year CareRA trial, patients with DMARD naïve RA were stratified in a high- 

or low-risk group based on classical prognostic markers. High-risk patients were 

randomised to COBRA Classic (MTX+sulphasalazine with highly dosed glucocorticoids 

(GC)), COBRA Avant-Garde (MTX+leflunomide with moderately dosed GC) or COBRA 

Slim (MTX with moderately dosed GC). Low-risk patients were randomised to COBRA 

Slim or MTX tight step up (TSU). Patients completing CareRA were eligible for 3 years 

follow-up in the current CareRA-plus trial. Evolution in disease activity (DAS28-CRP), 

functionality (HAQ) and X-ray damage over 5 years was compared between 

treatments using longitudinal models. Adverse events (AEs) and DMARD adaptations 

were registered. 

Results 

Of 322 eligible patients, 252 (78%) entered CareRA-plus, of which 203 (81%) 

completed the study. High-risk treatment arms showed comparable DAS28-CRP 

(p=0.539) and HAQ scores over 5 years (p=0.374). Low-risk patients starting COBRA 

Slim had lower DAS28-CRP (p<0.001) and HAQ scores (p=0.041) over time than those 

receiving TSU. Of patients completing the study, 114/203 (56%) did not need to 

intensify their original DMARD therapy during 5 years without differences 

between treatment arms. The numbers of AEs throughout the observational 

follow-up were comparable between arms in high-risk patients (p=0.182); in the low-

risk group there were 18 AEs in 10 Slim and 36 in 17 TSU patients (p=0.048).  

Conclusion 

All intensive treatments with bridging GC resulted in excellent long-term outcomes. 

Initial COBRA Slim showed comparable 5-year effectiveness as COBRA Classic and 

COBRA Avant-Garde in high-risk early RA patients and better efficacy than MTX step-

up in low-risk patients. 
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INTRODUCTION 

It is recommended to treat patients with early rheumatoid arthritis (RA) 

immediately, intensively and to a predefined target in order to rapidly control 

disease activity and avoid joint damage and functional decline [1,2]. 

¢ƘŜ Ψ/ŀǊŜ ƛƴ ŜŀǊƭȅ w!Ω ό/ŀǊŜw!ύ ǘǊƛŀƭ ŜǾŀƭǳŀǘŜd the effectiveness of different 

csDMARD combinations and glucocorticoid bridging schemes in patients with early 

RA in a treat-to-target setting close to daily clinical practice. It was demonstrated 

that remission induction with csDMARD combinations and step-down 

glucocorticoids (GCs) was not superior over MTX monotherapy with moderately 

dosed step-down GCs (COBRA Slim) in RA patients with a high-risk profile. The results 

after 16 weeks, 1 and 2 years were previously reported [3ς5]. Moreover, COBRA Slim 

showed benefit over a tight step-up with MTX in monotherapy (TSU) in RA patients 

with a low-risk profile [5,6]. The COBRA Slim regimen, MTX monotherapy with 

glucocorticoid bridging, provided the best balance between efficacy and safety after 

1 and 2 years, was cost-effective, and was further endorsed in the updated EULAR 

recommendations of 2019 to treat RA [7,8]. 

As EULAR recommendations emphasize also the importance of sustained remission 

or at least low disease activity, long term follow of treatment schemes is necessary. 

The 11 year follow up of the original COBRA trial already showed reassuring long 

term efficacy and safety of early intensive combination therapy, even without a strict 

treat-to-target approach [9]. More recently the 10 year follow up of the BeSt trial, 

incorporating tight treatment control, confirmed the importance of early intensive 

combination therapy and demonstrated that even drug-free remission and 

normalized mortality have become realistic outcomes [10]. Despite all evidence 

ŀōƻǾŜΣ ŎǳǊǊŜƴǘ ƎǳƛŘŜƭƛƴŜǎ ŀǊŜ ǎǘƛƭƭ ŘŜōŀǘŜŘΣ ǎǇŜŎƛŦƛŎŀƭƭȅ ǘƘŜ ŜŀǊƭȅ ǳǎŜ ƻŦ D/Ωǎ [11]. 

Therefore we aimed to study the long-term effectiveness of the initial treatments 

used in CareRA within the 3 year observational CareRA-plus follow-up study. We 

compared maintenance of disease control, use of the different DMARD classes and 

safety over 5 years between groups according to the initial treatment allocation at 

baseline in the original CareRA study.  
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METHODS 

Study design 

The CareRA plus trial was a 3-year observational follow-up study of the CareRA trial, 

a 2-year investigator-initiated, multicentre, randomized controlled trial, set up to 

evaluate the effectiveness of different treatment regimens for patients with early 

RA. In CareRA, we included patients with early RA (diagnosis <1 year), who were 

naïve to and had no contraindications for csDMARDs or glucocorticoids. Detailed 

enrolment criteria were published previously [4]. Participants completing the 2-year 

visit of CareRA were eligible for inclusion in CareRA plus. This study was conducted 

in 10 Belgian rheumatology centres (1 academic centre, 6 general hospitals and 3 

private practices). The medical ethics committee of each centre approved the study 

protocol and all patients gave written informed consent before participation.  

Initial and subsequent treatments 

Before randomization in CareRA, patients were stratified into a high-risk or low-risk 

group based on presence of classical prognostic factors, including RF / ACPA 

positivity, high baseline disease activity and having erosions. Patients in the high-risk 

group were randomized to one of three remission induction schemes following a 

treat-to-target principle: COBRA Classic: initial combination of methotrexate (MTX) 

and sulfasalazine; COBRA Slim: MTX monotherapy; COBRA Avant-Garde: initial 

combination of MTX and leflunomide. All COBRA schemes included an initial step-

down scheme of oral prednisone, started at a high or moderate dose, and tapered 

weekly over 6 or 7 weeks to a low maintenance dose which was discontinued at week 

28. The schemes combining two csDMARDs were tapered to csDMARD monotherapy 

at week 40 in case patients achieved low disease activity. Patients in the low-risk 

group were randomized to one of two schemes: the same COBRA Slim schedule or 

Tight Step-up: MTX monotherapy without glucocorticoids. When a target of low 

disease activity (DAS28-/wt ҖоΦнύ was not reached, treatment was adjusted by two 

predefined adaptation steps, from week 8 onwards and during the first study year. 

As a first step, MTX dose was adjusted to 20mg weekly in all arms. As a second step, 

the dose of the other csDMARD 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 10mg daily. During the second year, treatment was at the discretion of 
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the rheumatologist. The protocol has been described into detail in previous 

publications [4,5]. In CareRA plus, further application of the treat-to-target principle 

was recommended, but adaptation of treatment was left to the decision of 

rheumatologist and patients.  

Assessments and outcomes 

During CareRA plus, participants were assessed every 6 months for 3 years. Disease 

activity (DAS28-CRP and SDAI), clinical parameters and functionality measured by the 

Health Assessment Questionnaire (HAQ) were registered. All (serious) adverse 

events ((S)AEs) considered to be relevant according to the investigators, were 

recorded. Comorbidities were registered at baseline. 

DMARD and glucocorticoid intake were registered at every visit throughout the 

study. We assessed DMARD changes from baseline CareRA over 5 years, resulting in 

3 possible trajectories: Patients adding or switching a csDMARD, patients initiating a 

biologic DMARD (bDMARD) and patients who never had an intensification. In the 

latter, patients stayed on csDMARD monotherapy from week 40 in COBRA Classic 

and COBRA Avant-Garde, or from baseline in COBRA Slim till year 5 or discontinued 

all DMARD therapy. 

Radiographs of hands and feet were performed at baseline, week 28, year 1 and 

thereafter yearly to assess progression of joint damage. All radiographs were read 

chronologically using the Sharp van der Heijde (SvdH) score by one blinded reader 

(TK) [12]. This reader was trained by an experienced reader DC who scored 

previously all radiographs of the 2-year CareRA trial in the same manner. Based on 

scores of radiographs of the 2 years of CareRA, an intra-class correlation coefficient 

for agreement between the two readers was calculated as 0.83 (95% CI: 0.81 to 

0.85). Radiographic progression was assessed by the change in the total SvdH score 

from baseline CareRA till year 5 and was visualized using a cumulative probability 

plot in patients who completed the study. 
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Statistical analysis 

Each analysis compared the outcomes between the different treatments allocated 

at baseline. Potential differences in clinical outcomes, were examined by Chi-square, 

ANOVA or Kruskal-Wallis, independent t-test or Mann-Whitney U test, when 

appropriate. 

Percentages of patients in low disease activity or in remission according to DAS28-

CRP or to Simplified Disease Activity Index (SDAI) were calculated based on an 

ΨƛƴǘŜƴǘƛƻƴ-to-ǘǊŜŀǘΩ ŀƴŀƭȅǎƛǎ including all randomised patients. Missing data of 

components of the disease activity indices were imputed with multiple imputation 

by chained equations (100 imputed datasets) [13]. The imputation model included 

terms for observed disease activity, HAQ score, treatment randomization, 

demographics, classical prognostic factors, comorbidity status, treatment 

intensifications, and SvdH scores. 

The changes in DAS28-CRP, SDAI and HAQ were analysed over 5 years using linear 

mixed models (LMM). Remission and low disease activity rates over 5 years were 

analysed by generalized linear mixed models (GLMM). These mixed models 

incorporated a random intercept and a random slope for time with an unstructured 

correlation structure. This accounts for the repeated observations within a patient 

and allows the estimation of a different regression line for each patient with a 

different baseline value and rate of change over time. SvdH scores over time were 

compared using a generalized estimating equations analysis with a negative binomial 

working distribution to address skewness of these data. For each model, treatment 

and time were used as determinants and it was tested whether there was an 

interaction between treatment and time. The number of occurring AEs during 

CareRA plus were compared using poisson regression. Significance level was set at 

0.05. Analyses were carried out using SPSS version 26 and R version 4.0.1. 
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RESULTS 

Participants 

Of 322 patients who completed the 2-year CareRA study, 252 (78%) were enrolled in 

the CareRA plus study. We analysed patients according to their originally allocated 

treatment in the high-risk group: COBRA Classic (n=69) versus COBRA Slim (n=75) or 

COBRA Avant-Garde (n=59) and in the low-risk group: COBRA Slim (n=23) versus TSU 

(n=26). In both risk groups, demographic and clinical characteristics at baseline 

CareRA were well balanced between treatment arms (table 1). Patients entering 

CareRA-plus had similar demographics and clinical characteristics at the final 2-year 

visit of the preceding CareRA trial as patients not entering the follow-up study. 

CareRA plus patients were enriched for ACPA, compared to non-participants, but 

ACPA positivity did not differ between treatment groups (supplement 1). In total, 

203 (81%) participants completed the 5-year follow up, with similar frequencies or 

reasons for discontinuation between treatment arms (figure 1).  

Disease activity over time 

Disease activity improved rapidly during the first 16 weeks and remained stable over 

the following 5 years among patients of the high-risk group (figure 2). There were no 

differences in DAS28-CRP or SDAI scores over time between treatment arms (LMM: 

respectively p=0.539 and p=0.431 for overall comparison; supplement 2A). In the 

low-risk group, results indicated that disease activity measured by DAS28-CRP over 

5 years was lower in patients who started COBRA Slim compared with TSU (LMM: 

=̡-0.46; CI [-0.63 to -0.29]; p<0.001). Accordingly, SDAI scores over the 5-year 

follow-up were lower in the COBRA Slim strategy (LMM: =̡-2.46; CI [-3.87 to -1.04]; 

p=0.001; supplement 2B). 

Remission and low disease activity states 

Based on available data of participants who competed the 5-year study, overall 89% 

of patients had low disease activity reflected by a DAS28-CRP<3.2, and 74% were in 

remission according to a DAS28CRP<2.6. Low disease activity measured by SDAI was 

achieved by 89% of all patients and SDAI remission by 40% of patients. DAS28-

CRP<2.6 at year 5 in high-risk patients was 72%, 77% and 64% for the Classic, Slim 

and Avant-Garde group respectively (p=0.403). In the low-risk population, 83% of 
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patients in the Slim and 82% in the TSU arm had a DAS28-CRP<2.6 at year 5 

(p=0.945). Remission rates at year 5 based on an intention-to-treat analysis with 

missing data imputed by multiple imputation were comparable (supplement 3). 

Remission and low disease activity rates are shown per time point in figure 3 and 

supplement 4. Occurrence of remission over time assessed by DAS28-CRP or SDAI 

was similar between treatments in the high-risk group (GLMM: respectively p=0.798 

and p=0.224 for overall comparison; supplement 2A). In the low-risk group, patients 

on COBRA Slim had over time higher odds of achieving remission, compared to 

patients started on TSU (OR=2.62 CI [1.43 to 4.81]; p=0.002 for DAS28-CRP remission, 

OR=3.27 CI [1.35 to 7.91]; p=0.009 for SDAI remission)     (supplement 2B). 

Functionality  

In the high-risk group the mean HAQ scores over 5 years were comparable between 

treatment arms (LMM: p= 0.374 for overall comparison; supplement 2A). Among 

patients of the low-risk group, those treated with initial COBRA Slim strategy had 

lower HAQ scores and thus better functionality over 5 years (LMM: =̡ 0.21 CI [-0.41 

to -0.01]; p=0.041; supplement 2B). 

Radiographic progression  

After 5 years, radiographic progression, measured as increase in SvdH score, in 

patients completing the study was limited and comparable between treatment arms 

in the high-risk population. More specifically, 3 patients in Classic, 3 in Slim high-risk 

and 1 in Avant-garde had an increase in SvdH score >5. There were 11 patients in 

Classic, 9 in Slim and 5 in Avant-Garde who had an increase in SvdH score >0.5 (p= 

0.399). In the low-risk group there were no patients with a change in SvdH > 5, and 

there was 1 Slim patient with a change >0.5 (p=0.283). A cumulative probability plot 

of radiographic progression is shown in supplement 5. Longitudinal analyses 

demonstrated that the mean change in SvdH score over 5 years was similar in the 

high-risk group and in the low-risk group (GEE: p= 0.524 and p=0.928 for overall 

comparison respectively; supplement 2).  
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Treatment intensifications 

At the year 5 visit, 71%, 61% and 50% of high-risk patients were on csDMARD 

monotherapy (mostly MTX) in Classic, Slim and Avant-Garde respectively. Of the low-

risk group, 65% in COBRA Slim and 62% in TSU were taking a single csDMARD. At the 

year 5 visit, 9% of all participants received chronic oral GC therapy (>3 months). 

Overall, of patients completing the study, 56% never had their DMARD therapy 

intensified. More specifically, 64% of Classic, 58% of Slim high-risk, 48% of 

Avant-Garde, 50% of Slim low-risk and 52% of TSU patients never had an 

intensification in their DMARD therapy during 5 years of the study. 

Treatment profiles at every visit are shown in figure 4. During the 5-year study, 

biologics were initiated in 22% of all patients: 23% of Classic, 23% of Slim high-risk, 

25% of Avant-Garde, 17% of Slim low-risk, and 15% of TSU patients.  

Safety  

In high-risk patients, the total numbers of AEs throughout CareRA-plus, were 70 in 

36 Classic, 95 in 48 Slim and 80 in 36 Avant-Garde patients (p=0.182). In the low-risk 

group, there were 18 AEs in 10 Slim and 36 in 17 TSU patients (p=0.048) (Table 2).  

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Flow chart of participants during the 3-year observational CareRA plus study.  



 

 

Table 1: Demographic and clinical characteristics of patients enrolled in CareRA plus per original treatment arm, as recorded 
at baseline CareRA 

 High-risk Low-risk 

Variables COBRA 
Classic 
n=69 

COBRA Slim  
 

n=75 

COBRA Avant-
Garde n=59 

COBRA Slim 
 

n=23 

TSU 
 

n=26 

Demographic variables      

Age, years 54 (12) 52 (13) 53 (13) 53 (14) 51 (13) 

Body mass index, kg/m² 26 (4) 27 (4) 27 (4) 25 (4) 28 (4) 

Women, n (%) 43 (62) 53 (71) 39 (66) 16 (70) 20 (77) 

Smokers, n smoked ever (%) 41 (59) 43 (57) 38 (64) 13 (57) 11 (42) 

Median (IQR) symptom duration 22 (13-44) 23 (14-38) 27 (14-52) 23 (16-36) 19 (10-30) 

RF positive, n (%) 52 (75) 62 (83) 46 (78) 8 (35) 6 (23) 

ACPA positive, n (%) 53 (77) 60 (80) 52 (88) 10 (43) 6 (23) 

Erosive disease, n (%) 25 (36) 24 (32) 18 (31) 0 (0) 0 (0) 

Comorbidity present, n(%) 31 (45) 41 (55) 30 (51) 10 (43) 8 (31) 

RDCI 0.8 (1.0) 1.0 (1.1) 0.9 (1.1) 1.0 (1.3) 0.6 (1.3) 

Clinical variables      

DAS28-CRP 5.0 (1.1) 4.8 (1.1) 4.7 (1.2) 4.4 (1.9) 4.5 (1.6) 

Tender Joint Count (0-68) 14 (9) 14 (9) 14 (8) 13 (13) 13 (8) 

Swollen Joint Count (0-66) 11 (7) 11 (7) 10 (6) 11 (8) 8 (7) 

PGA, mm (0-100) 62 (20) 55 (22) 55 (24) 48 (32) 44 (23) 

Pain, mm (0-100) 60 (22) 57 (20) 58 (24) 45 (31) 48 (23) 



 

 
 

Fatigue, mm (0-100) 50 (24) 48 (22) 50 (24) 39 (28) 41 (21) 

PhGA, mm (0-100) 52 (17) 52 (18) 49 (17) 46 (19) 43 (24) 

ESR, mm/h 34.6 (24.8) 33.2 (24.0) 26.0 (18.8) 32.4 (31.1) 25.3 (18.1) 

CRP, mg/L 18.8 (25.5) 24.0 (35.9) 13.8 (18.3) 27.3 (50.9) 13.6 (18.5) 

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

 
Values reported are means (standard deviation) unless specified otherwise. Symptom duration= weeks elapsed between onset of symptoms and 

start of treatment; IQR= Inter Quartile Range; RF= Rheumatoid factor; ACPA= Anti-Cyclic Citrullinated Protein; RDCI= Rheumatic Diseases Comorbidity 

Index; Comorbidity present= presence of at least 1 comorbidity as selected by the RDCI; DAS28= Disease activity score based on 28 joints; CRP= C-

ǊŜŀŎǘƛǾŜ ǇǊƻǘŜƛƴΤ tD!Ґ tŀǘƛŜƴǘΩǎ Ǝƭƻōŀƭ ŀǎǎŜǎǎƳŜƴǘΤ tƘD!Ґ tƘȅǎƛŎƛŀƴΩǎ Ǝƭƻōŀƭ ŀǎǎŜǎǎƳŜƴǘΤ 9{wҐ 9ǊȅǘƘǊƻŎȅǘŜ ǎŜŘƛƳŜƴtation rate; HAQ= Health 

assessment questionnaire. Comparisons of variables between treatment groups performed via ANOVA or Kruskal-Wallis test, unpaired t-test or 

Mann-Whithey U test, or Chi² test when appropriate. There were no significant differences in characteristics between treatment arms in high or in 

low-risk groups. 
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Figure 2: Disease activity and physical functioning during 5 years of follow up 
Data are shown as observed. Error bars indicate the 95% confidence intervals. DAS28-CRP= 
Disease activity score based on 28 joints calculated with C-reactive protein; SDAI= Simplified 
Disease Activity Index; HAQ= Health assessment questionnaire.  
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Figure 3: Remission rates during 5 years of follow up 
Data are shown as observed; DAS28-CRP= Disease activity score based on 28 joints calculated 
with C-reactive protein; SDAI= Simplified Disease Activity Index.  
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Figure 4: Medication profiles taken by participants during 5 years of follow up in 

each treatment arm. No intensifications = participants who did not have to intensify their 

DMARD treatment; Added or switched csDMARD = participants who added or switched a 

csDMARD; Initiated biologic = participants who initiated biologic DMARD(s); Percentages are 

calculated on patients still in follow up at each time point. 


