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    Abstract


Objectives An investigator-initiated, double-blinded, placebo-controlled, treat-to-target protocol (Clinical Trials:NCT00660647) studied whether adalimumab added to methotrexate and intra-articular triamcinolone as first-line treatment in early rheumatoid arthritis (ERA) increased the frequency of low disease activity (DAS28CRP<3.2) at 12 months.




Methods In 14 Danish hospital-based clinics, 180 disease-modifying anti-rheumatic drugs (DMARD)-naïve ERA patients (<6 months duration) received methotrexate 7.5 mg/week (increased to 20 mg/week within 2 months) plus adalimumab 40 mg every other week (adalimumab-group, n=89) or methotrexate+placebo-adalimumab (placebo-group, n=91). At all visits, triamcinolone was injected into swollen joints (max. four joints/visit). If low disease activity was not achieved, sulfasalazine 2 g/day and hydroxychloroquine 200 mg/day were added after 3 months, and open-label biologics after 6–9 months. Efficacy was assessed primarily on the proportion of patients who reached treatment target (DAS28CRP<3.2). Secondary endpoints included DAS28CRP, remission, Health Assessment Questionnaire (HAQ), EQ-5D and SF-12. Analysis was by intention-to-treat with last observation carried forward.




Results Baseline characteristics were similar between groups. In the adalimumab group/placebo group the 12-month cumulative triamcinolone doses were 5.4/7.0 ml (p=0.08). Triple therapy was applied in 18/27 patients (p=0.17). At 12 months, DAS28CRP<3.2 was reached in 80%/76% (p=0.65) and DAS28CRP was 2.0 (1.7–5.2) (medians (5th/95th percentile ranges)), versus 2.6 (1.7–4.7) (p=0.009). Remission rates were: DAS28CRP<2.6: 74%/49%, Clinical Disease Activity Index≤2.8: 61%/41%, Simplified Disease Activity Index<3.3: 57%/37%, European League Against Rheumatism/American College of Rheumatology Boolean: 48%/30% (0.0008<p<0.014, number-needed-to-treat: 4.0–5.4). Twelve months HAQ, SF12PCS and EQ-5D improvements were most pronounced in the adalimumab group. Treatments were well tolerated.




Conclusions Adalimumab added to methotrexate and intra-articular triamcinolone as first-line treatment did not increase the proportion of patients who reached the DAS28CRP<3.2 treatment target, but improved DAS28CRP, remission rates, function and quality of life in DMARD-naïve ERA.




	Early Rheumatoid Arthritis
	Disease Activity
	DMARDs (biologic)
	DMARDs (synthetic)
	Corticosteroids




  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/annrheumdis-2012-202735

  


  
  



  
        Statistics from Altmetric.com

    
  
  
    
  


  
  



  
      
  
  
    


  


  
  



  
        Request Permissions

    
  
  
    If you wish to reuse any or all of this article please use the link below which will take you to the Copyright Clearance Center’s RightsLink service. You will be able to get a quick price and instant permission to reuse the content in many different ways.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	Early Rheumatoid Arthritis
	Disease Activity
	DMARDs (biologic)
	DMARDs (synthetic)
	Corticosteroids


Introduction

During the past two decades, early and aggressive treatment of rheumatoid arthritis (RA) with disease-modifying antirheumatic drugs (DMARD) has significantly reduced the effects of the disease in terms of joint damage and disability.1 Today, remission is an achievable goal in many patients, irrespective of the type of DMARD used, whether synthetic or biological.2 However, the optimal treatment strategy in early RA is still debated, and issues such as initial mono versus combination therapy and the role of glucocorticoids and biologics are still disputed.3

In the CIclosporine, MEthorexate and intra-articular STeroid in early Rheumatoid Arthritis study (CIMESTRA) study, we reported that aggressive intervention with methotrexate combined with intra-articular glucocorticoid injections into swollen joints effectively controlled disease activity and halted radiographic progression over 5 years of follow-up in early RA.4–6 This low-cost strategy yielded results which are comparable with those reported for biologics as first-line therapy.7–12 Thus, it has been speculated that these favourable results are attributable to a treat-to-target strategy rather than superiority of any specific drug.13

The current OPtimised treatment algorithm in Early Rheumatoid Arthritis (OPERA) study aimed to investigate whether the results of a CIMESTRA strategy using a strict step-up methotrexate protocol combined with intra-articular glucocorticoids immediately following diagnosis with the aim of no swollen joints could be further improved by adding a tumour necrosis factor inhibitor (TNFi) as first-line therapy. Thus, inflammatory control was the aim in both treatment arms. The proportion of patients achieving DAS28CRP<3.2 at 12 months was the primary outcome and DAS28CRP, remission criteria, Health Assessment Questionnaire (HAQ), EQ-5D and SF-12 were the secondary endpoints.



Materials and methods

From August 2007 through December 2009, 180 DMARD-naïve and steroid-naïve patients with early RA were recruited consecutively from 14 outpatient clinics at rheumatology departments in Denmark and included in the OPERA study. Patients were aged over 17 years, fulfilled the American College of Rheumatology (ACR) 1987 revised criteria for RA, had a disease duration (from first persistently swollen joint) of less than 6 months, and moderate to severe RA defined as DAS28CRP (4 variables, C-reactive protein (CRP)-based)>3.2. Important exclusion criteria were treatment with glucocorticoids within the last 4 weeks, previous DMARD therapy, latent tuberculosis or previous malignancy. A complete list of exclusion criteria can be found at http://www.clinicaltrials.gov NCT00660647. Patients were randomised in blocks of four from a central, computer-generated list of study numbers.


Ethics

All patients gave written informed consent before enrolment. The protocol was approved by the Danish Medical Agency (2612-3393), the Danish Data Protection Agency (2007-41-0072) and the Regional Ethics Committee (VEK-20070008). The trial was undertaken in accordance with the Declaration of Helsinki, and carried out according to the principles of the International Conference on Harmonisation guidelines for Good Clinical Practice (GCP, 1996 revision) in the European Community under an independent contract research organisation by the Danish University GCP units (http://www.gcp-enhed.dk).




Study design and data collection

The OPERA study was an investigator-initiated, randomised, double-blind, placebo-controlled, two-armed, parallel-group, multicentre trial.

The patients were randomised into two, double-blinded treatment groups: The ‘adalimumab-group’ started oral methotrexate, 7.5 mg/week at baseline, increased to 15 mg/week after 1 month and 20 mg/week after 2 months (or the highest tolerated dose) in combination with adalimumab 40 mg subcutaneously every second week. The ‘placebo-group’ received the same treatment, except that adalimumab was replaced with placebo-adalimumab.

In both groups, any swollen joint observed at baseline or at a subsequent visit was injected with triamcinolone hexacetonide (40 mg/ml, 0.5–2 ml/joint). Up to four joints (max. 4 ml) could be injected per visit.

The patients were seen at scheduled study visits at baseline, 1, 2, 3, 6, 9 and 12 months. Between the scheduled visits, patients were contacted by phone (fortnightly the first 3 months, every month thereafter) and interviewed about signs of disease activity and adverse events, in which case an extra visit was scheduled.

If unacceptable disease activity persisted at the 3 months’ visit or thereafter, that is, either ‘DAS28CRP≥3.2 and ≥1 swollen joint’ or ‘intra-articular injection of 4 ml triamcinolone had been given monthly for 3 consecutive months’, hydroxychloroquine (200 mg/day) and sulphasalazine (2 g/day) were added. If the treatment target (low disease activity, see next section) was not achieved within an additional 3 months, adalimumab/placebo-adalimumab was discontinued, the patient was considered a non-responder and excluded from the study, and open label biologics (other than adalimumab) were prescribed at the discretion of the treating physician. Blinding was maintained throughout the study period.

The primary outcome was the proportion of patients in each group that had achieved low disease activity (DAS28CRP<3.2) at 12 months. Secondary outcomes included DAS28CRP at 12 months, the proportions of patients who at 12 months achieved: DAS28 remission (DAS28CRP<2.6),14 Clinical Disease Activity Index (CDAI) remission (CDAI≤2.8),15 Simplified Disease Activity Index (SDAI) remission (SDAI<3.3),16 ACR/European League Against Rheumatism (EULAR) 28/40 Boolean remission,16 and absence of disability measured by HAQ and Short Form 12-item Survey SF-12v2 Health Survey (S12)-physical component score (PCS).17 ,18 Other secondary endpoints included quality of life (European Quality of Life 5 Dimensions (EQ-5D) and SF12-mental component score (MCS)). We used a modified version of EQ-5D with five levels of severity and the Danish Scoring algorithm with linear extrapolation between score dimensions (EQ-5D-5L).19 The cumulative dose of triamcinolone and the number and type of serious adverse events (SAE) were recorded.

Patient-reported outcomes (HAQ, Visual Analogue Scale (VAS) for pain, fatigue and global, SF12 and EQ-5D) were collected on touch screens in the waiting room.20 The doctor recorded number of swollen and tender joints (n=40: metacarpophalangeal, proximal-interphalangel, wrists, elbows, shoulder, knees, metatarsophalangeal and ankle joints), doctor's global score (VAS), monitored adverse events, prescribed medication and gave joint injections. Efforts were made to ensure that the same doctor followed each patient. CRP was measured using CRP QUICK-READ (Orion Diagnostica—range 8–160 mg/l).21

All patients received folic acid (5–10 mg/week) and oral calcium with vitamin D (1.000 mg calcium+800 IU vitamin D daily). At baseline, treatment with alendronate 70 mg/week was initiated according to national guidelines. Mild analgesics (acetaminophen) were allowed, but not non-steroidal anti-inflammatory drugs (NSAID), muscle relaxants or other analgesics.




Statistical analysis

A study size of 180 patients was chosen based on the assumption that 90% of patients in the adalimumab-group and 70% of patients in the placebo-group would achieve the primary endpoint. A total of 89 patients per treatment arm (dropout ratio 20%) gave 80% power to demonstrate a significant (p=0.05) difference in response rates.

Analysis was by intention-to-treat (ITT). All patients who received at least one injection with adalimumab or placebo-adalimumab were included. Last observation carried forward (LOCF) was applied for patients who withdrew from the trial before the 12-month visit. In a posthoc analysis, non-responder imputation (NRI) of the patients who withdrew from the study was performed for the primary outcome. ITT analysis without LOCF and completers’ analysis were also performed and gave similar results (not shown).

Data are presented as medians (5th/95th percentile ranges), unless otherwise stated. Comparisons between groups were made with Fisher's exact test (dichotomous responses) and Mann–Whitney U test (non-dichotomous). Number-needed-to-treat (NNT) was calculated for achievement of remission.

Data were collected in the DANBIO database.22 Data management and statistical analysis were done using the R software package.





Results


Patient characteristics

Baseline characteristics did not differ between the treatment groups (table 1).
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Table 1 Baseline demographic, clinical and laboratory characteristics of the study population




The 12 months’ study period was completed by 161 patients (89%), and 170 (94%) had a 12-month (ITT) visit. The most common reasons for withdrawal were patient request/non-compliance,8 lack of efficacy5 and cancer3 (figure 1).
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Figure 1 Flow chart of OPtimised treatment algorithm in Early Rheumatoid Arthritis trial; 180 patients followed for 12 months.







Treatment at 12 months

Methotrexate dosage was 20 mg/week (median) in both groups. There was no difference in the number of visits, including extra visits. The cumulative dose of triamcinolone and number of joint injections did not differ between groups. Triple therapy (ie, adding sulphasalazine and hydroxychloroquine to methotrexate) was introduced in 18 patients in the adalimumab group and 27 patients in the placebo group (p=0.17) (table 2). Three patients in the adalimumab group and two patients in the placebo group were withdrawn from the study due to severe disease activity and treated with open label biologics (etanercept (3), infliximab (1), tocilizumab (1)).
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Table 2 Treatment, treatment responses and remission rates after 12 months







Clinical efficacy

Eighty per cent of patients in the adalimumab group and 76% of patients in the placebo group achieved the primary outcome: DAS28CRP<3.2 at 12 months (p=0.65) (table 2 and figure 2). NRI analysis gave similar results (table 2).
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Figure 2 Black columns: adalimumab group, white columns: placebo group. DAS28CRP and the proportion of patients in each treatment group at each visit during the 12-month study achieving low disease activity and remission. (A) DAS low disease activity (DAS28CRP<3.2), (B) DAS28CRP, (C) DAS remission (DAS28CRP<2.6), (D) Clinical Disease Activity Index (CDAI) remission (CDAI≤2.8), (E) Simplified Disease Activity Index (SDAI) remission (SDAI<3.3), (F) American College of Rheumatology/European League Against Rheumatism remission (Boolean, 28 joints). **p<0.01, *p<0.05. p Values for differences between two treatment groups by Mann–Whitney U test or Fisher's exact test.




The decline in DAS28CRP from baseline was significantly greater in the adalimumab group throughout the study (figure 2). At 12 months, the DAS28CRP was 2.0 (1.7–5.2) in the adalimumab group versus 2.6 (1.7–4.7) in the placebo group (p=0.009).

The proportion of patients achieving remission was consistently higher for the adalimumab group than for the placebo group (figure 2). The NNT with adalimumab to achieve remission in one extra patient was 5.1–8.4 and 4.0–5.4 at 1 and 12 months, respectively, depending on remission criteria used (table 2). To allow comparison with other studies, the ACR and EULAR response rates are also shown (table 2).

Median HAQ scores decreased within the first month in both groups and remained low. Thus, after initiation of treatment, more than 55% of patients in both groups had a HAQ<0.5 throughout the study. The decline in HAQ from baseline was significantly greater in the adalimumab group (table 3). A significant and sustained increase was observed in both groups in SF12-MCS within the first month but with no significant differences between the groups (table 3). The SF12-PCS and EQ-5D were significantly poorer in the placebo group than in the adalimumab group after 12 months (table 3).
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Table 3 Disability and health-related quality of life at baseline and 12 months







Adverse events

SAE were reported in 14 patients in the adalimumab group and 10 patients in the placebo group, including three malignancies in the adalimumab group: small cell lung carcinoma, myelodysplastic syndrome and basocellular carcinoma and two malignancies in the placebo group: urothelial carcinoma and basocellular carcinoma. Three serious infections were observed in either group: empyema, pneumonia and bronchitis in the adalimumab group and pneumonia, bronchitis and dental abscess in the placebo group. One suspected, but unconfirmed infectious arthritis in the adalimumab group was also observed. The remaining SAE included local subcutaneous atrophy (1), blurred vision (1), acute myocardial infarction (1), tachycardia (1) and gonarthrosis (1) in the adalimumab group and fivefold increased serum alanine aminotransferase (2), disease exacerbation (1), leucopoenia (1), polyneuropathia (1), peptic ulcer (1), coronary bypass (1), hip fracture (1) and coxarthrosis (1) in the placebo group. One patient in the placebo group, who terminated the study due to non-compliance after 6 months, died due to pneumonia 4 months later.





Discussion

Although the proportion of patients who achieved a DAS28CRP<3.2 response did not differ between the two treatments (80% vs 76%, p=0.65), DAS28CRP was significantly lower in the adalimumab group throughout the study as compared with the placebo group (table 2, figure 2).

By contrast, combining adalimumab with methotrexate and intra-articular glucocorticoid injections as first-line therapy in early RA significantly improved the remission rates. In both groups, adherence to the study protocol was high, and treatments were well tolerated with no significant differences in the use of methotrexate, intra-articular glucocorticoids or triple therapy.

In the adalimumab group, 74% were in DAS remission, 61% in CDAI remission, 57% in SDAI remission, and 48%/47% in ACR/EULAR Boolean (28/40 joint) remission at 12 months. Accordingly, we found significantly higher ACR50 and ACR70 response rates in the adalimumab group. Compared with the adalimumab group, the corresponding remission rates for the placebo group were lower, although very high compared with other studies (49%, 41%, 37% and 30%/26%, respectively). The impact of adding adalimumab was reflected in a NNT between 4.0 and 5.4 to achieve one additional case of remission after 12 months by adding adalimumab. The remission rates in the placebo group were higher than those reported in the CIMESTRA study,5 which may reflect an intensified methotrexate treatment (faster escalation and higher final dose) and early initiation of triple therapy23 if treatment goal was not achieved. The possible influence of the shift in intra-articular glucocorticoid administered from betamethasone (CIMESTRA) to triamcinolone (OPERA) cannot be assessed, but a previous study indicated a longer-lasting effect of intra-articularly injected triamcinolone compared with betamethasone in juvenile arthritis.24 The current OPERA study confirmed that aggressive treatment with methotrexate at an appropriate dosage (20 mg/week) combined with intra-articular glucocorticoids in any swollen joint (large or small) and early initiation of triple therapy is highly efficacious in bringing early RA patients into remission.25–27

The benefit of a treat-to-target strategy in early RA including oral steroids (7.5–10 mg daily with or without higher starting dose) has been reported in several recent studies.28–32 In the present study, we chose a different route for the administration of glucocorticoids by using intra-articular injections, which might have greater efficacy and fewer side effects than systemically administered glucocorticoids in RA.33 ,34 In the CIMESTRA study, we demonstrated that this approach resulted in low cumulative doses of glucocorticoids and long-lasting remission in the injected joints.35 In the present study, the cumulative dose corresponded to less than 1 mg prednisolone/day, and less than 5% of patients received a cumulative dose of triamcinolone corresponding to more than 2 mg prednisolone/day during the study (assuming that 40 mg of triamcinolone is equivalent to 50 mg of prednisolone).

Other studies have also reported a superior effect of early TNFi therapy in treatment-naïve patients with newly diagnosed RA.7–12 The PREMIER study demonstrated that adalimumab and methotrexate were superior to adalimumab or methotrexate alone, resulting in DAS28 remission in 44%, 23% and 21% of patients, respectively.7 The studies were traditional drug trials with rather rigid treatment regimes, for instance, not allowing systematic injection of glucocorticoids into swollen joints. This may explain, at least in part, why those studies on the one hand reported greater effects of adding TNFi, but on the other hand, lower remission rates in both groups compared with the present study. These trials did not focus on strategy, but rather on drugs. By contrast, the present study was a strategy trial, aiming to achieve a low disease activity (DAS28CRP<3.2)13 using a flexible treatment strategy which allowed for dosage adjustments according to current disease activity.

Three recent studies are similar to ours in relation to study design, treatment choice and outcome, although they only allowed fixed oral prednisolone up to 10 mg daily, and zero or one intra-articular injection during the study.36–38 The GUEPARD open design study36 compared methotrexate monotherapy with methotrexate plus adalimumab for 3 months. Faster control of disease activity was achieved in the adalimumab group, but no persistent differences were observed, probably because the study was underpowered due to difficulties in patient recruitment. The randomised, controlled OPTImal protocol for Methotrexate and Adalimumab combination therapy in early rheumatoid arthritis (OPTIMA)37 and High Induction Therapy with Anti-Rheumatic Drugs trial (HIT-HARD)38 studies compared methotrexate monotherapy with methotrexate plus adalimumab for the first 6 months, and found that a higher proportion of patients achieved low disease activity and remission in the combination-therapy group compared with monotherapy. However, the DAS28 remission rates after 6 months were lower in the OPTIMA (17% in monotherapy and 34% in the combination-therapy group) and HIT-HARD (30% and 48%) studies compared with our study (46% and 62%). This may reflect baseline differences in study groups with slightly higher baseline DAS28 of 6.0–6.2 in the two studies, compared with 5.6 in the present study, and differences in the presence of autoantibodies at baseline and in treatment duration. More likely, the higher remission rates in our study may reflect the consistent use of individualised, intra-articular glucocorticoid injections in the present study as part of the treat-to-target strategy. The latter may also explain why—in contrast with the OPTIMA study—we did not observe any difference between groups with respect to achieving low disease activity.

The clinical improvements were reflected in near-normalisation of HAQ, SF-12 and EQ-5D in both treatment groups, despite significantly impaired functional status and health-related quality of life at the time of study entry. Normalisation of HAQ was observed within 1 month in the majority of patients and was maintained thereafter. Compared with placebo, adalimumab caused a marked and clinically meaningful difference in physical function, as measured by the HAQ, whereas the changes in SF-12 PCS and EQ-5D were hardly clinically significant. There was no consistent effect of adalimumab on SF-12 MCS. This may reflect the fact that SF-12 MCS has low sensitivity to change.18

It has been suggested that the favourable results in the CIMESTRA study could, in part, be accounted for by the frequent study visits (15 in 1 year). In the present study, patients were seen monthly for the first 3 months, and then every third month. This is close to routine care in early RA clinics, and is in accordance with recommendations of the treat-to-target international task force.2 There was no difference in the number of extra visits between the groups (table 2). The safety profiles were good, and the treatments were well tolerated in this early patient population, with limited comorbidity.

The study has strengths and weaknesses. The double-blinded, placebo-controlled, prospective design is a significant strength. Furthermore, although many well performed and large randomised clinical trials have been published during the past two decades, investigator-initiated trials are scarce, and the rigid trial regimens are seldom applicable to clinical practice. The high completion rate in our study adds to the statistical strength of the study. With today's knowledge, remission may have been selected as the primary outcome. However, when the trial was designed, low disease activity was considered a strict target.

This study is the first DMARD study in patients with early RA where NSAID was prohibited. This was decided because NSAID could potentially blur the recognition of swollen joints. Patients with persistently tender joints and elevated global pain scores due to chronic pain comorbidities (eg, osteoarthritis and fibromyalgia) were eligible for the study and could therefore theoretically mask response rates.39 However, pain scores decreased dramatically in both groups, indicating that this was not a major issue in this population.

In conclusion, the proportion of patients achieving the predefined treatment target at DAS28CRP<3.2 did not differ between the two groups. However, combining adalimumab with an oral methotrexate step-up strategy and intra-articular glucocorticoid injections improved DAS28CRP, physical function, quality of life and remission rates significantly throughout the study period in this investigator-initiated protocol on DMARD-naïve patients with early RA.


Acknowledgments

The authors would like to thank all participating patients, study nurses and coinvestigators. Abbott Denmark A/S provided adalimumab and placebo-adalimumab and an unrestricted grant for independent GCP-monitoring, data management and statistical analysis. Meda Pharmaceuticals supplied triamcinolone.


References
	↵	McInnes  IB, 
	O'Dell  JR

. State-of-the-art: rheumatoid arthritis. Ann Rheum Dis 2010;69:1898–906.
OpenUrlAbstract/FREE Full Text


	↵	Smolen  JS, 
	Aletaha  D, 
	Bijlsma  JW, 
	et al

. Treating rheumatoid arthritis to target: recommendations of an international task force. Ann Rheum Dis 2010;69:631–7.
OpenUrlAbstract/FREE Full Text


	↵	Smolen  JS, 
	Landewé  R, 
	Breedveld  FC, 
	et al

. EULAR recommendations for the management of rheumatoid arthritis with synthetic and biological disease-modifying antirheumatic drugs. Ann Rheum Dis 2010;69:964–75.
OpenUrlAbstract/FREE Full Text


	↵	Hetland  ML, 
	Stengaard-Pedersen  K, 
	Junker  P, 
	et al

., CIMESTRA study group. Radiographic progression and remission rates in early rheumatoid arthritis—MRI bone oedema and anti-CCP predicted radiographic progression in the 5-year extension of the double-blind randomised CIMESTRA trial. Ann Rheum Dis 2010;69:1789–95.
OpenUrlAbstract/FREE Full Text


	↵	Hetland  ML, 
	Stengaard-Pedersen  K, 
	Junker  P, 
	et al

., CIMESTRA Study Group. Combination treatment with methotrexate, cyclosporine, and intraarticular betamethasone compared with methotrexate and intraarticular betamethasone in early active rheumatoid arthritis: an investigator-initiated, multicenter, randomized, double-blind, parallel-group, placebo-controlled study. Arthritis Rheum 2006;54:1401–9.
OpenUrlCrossRefPubMedWeb of Science


	↵	Hetland  ML, 
	Ejbjerg  B, 
	Hørslev-Petersen  K, 
	et al

., CIMESTRA study group. MRI bone oedema is the strongest predictor of subsequent radiographic progression in early rheumatoid arthritis. Results from a 2-year randomised controlled trial (CIMESTRA). Ann Rheum Dis 2009;68:384–90.
OpenUrlAbstract/FREE Full Text


	↵	Breedveld  FC, 
	Weisman  MH, 
	Kavanaugh  AF, 
	et al

. The PREMIER study: a multicenter, randomized, double-blind clinical trial of combination therapy with adalimumab plus methotrexate versus methotrexate alone or adalimumab alone in patients with early, aggressive rheumatoid arthritis who had not had previous methotrexate treatment. Arthritis Rheum 2006;54:26–37.
OpenUrlCrossRefPubMedWeb of Science


	↵	Bathon  JM, 
	Martin  RW, 
	Fleischmann  RM, 
	et al

. A comparison of etanercept and methotrexate in patients with early rheumatoid arthritis. N Engl J Med 2000;343:1586–93.
OpenUrlCrossRefPubMedWeb of Science


	↵	Klareskog  L, 
	van der Heijde  D, 
	de Jager  JP, 
	et al

., TEMPO (Trial of Etanercept and Methotrexate with Radiographic Patient Outcomes) Study Investigators. Therapeutic effect of the combination of etanercept and methotrexate compared with each treatment alone in patients with rheumatoid arthritis: double-blind randomised controlled trial. Lancet 2004;363:675–81.
OpenUrlCrossRefPubMedWeb of Science


	↵	Jones  G, 
	Sebba  A, 
	Gu  J, 
	et al

. Comparison of tocilizumab monotherapy versus methotrexate monotherapy in patients with moderate to severe rheumatoid arthritis: the AMBITION study. Ann Rheum Dis 2010;69:88–96.
OpenUrlAbstract/FREE Full Text


	↵	van der Heijde  D, 
	Klareskog  L, 
	Rodriguez-Valverde  V, 
	et al

. Comparison of etanercept and methotrexate, alone and combined, in the treatment of rheumatoid arthritis: two-year clinical and radiographic results from the TEMPO study, a double-blind, randomized trial. Arthritis Rheum 2006;54:1063–74.
OpenUrlCrossRefPubMedWeb of Science


	↵	Emery  P, 
	Fleischmann  RM, 
	Moreland  LW, 
	et al

. Golimumab, a human anti-tumor necrosis factor alpha monoclonal antibody, injected subcutaneously every four weeks in methotrexate-naive patients with active rheumatoid arthritis: twenty-four-week results of a phase III, multicenter, randomized, double-blind, placebo-controlled study of golimumab before methotrexate as first-line therapy for early-onset rheumatoid arthritis. Arthritis Rheum 2009;60:2272–83.
OpenUrlCrossRefPubMedWeb of Science


	↵	Sokka  T, 
	Pincus  T

. Rheumatoid arthritis: strategy more important than agent. Lancet 2009;374:430–2.
OpenUrlCrossRefPubMedWeb of Science


	↵	Fransen  J, 
	Creemers  MC, 
	Van Riel  PL

. Remission in rheumatoid arthritis: agreement of the disease activity score (DAS28) with the ARA preliminary remission criteria. Rheumatology (Oxford) 2004;10:1252–5.
OpenUrl


	↵	Aletaha  D, 
	Smolen  JS

. The Simplified Disease Activity Index (SDAI) and Clinical Disease Activity Index (CDAI) to monitor patients in standard clinical care. Best Pract Res Clin Rheumatol. 2007;4:663–75.
OpenUrl


	↵	Felson  DT, 
	Smolen  JS, 
	Wells  G, 
	et al

. American College of Rheumatology/European League against Rheumatism provisional definition of remission in rheumatoid arthritis for clinical trials. Ann Rheum Dis 2011;3:404–13.
OpenUrl


	↵	Thorsen  H, 
	Hansen  TM, 
	McKenna  SP, 
	et al

. Adaptation into Danish of the Stanford Health Assessment Questionnaire (HAQ) and the Rheumatoid Arthritis Quality of Life Scale (RAQoL). Scand J Rheumatol 2001;2:103–9.
OpenUrl


	↵	Linde  L, 
	Sørensen  J, 
	Østergaard  M, 
	et al

. What factors influence the health status of patients with rheumatoid arthritis measured by the SF-12v2 Health Survey and the Health Assessment Questionnaire? J Rheumatol 2009;10:2183–9.
OpenUrl


	↵	Sørensen  J, 
	Linde  L, 
	Ostergaard  M, 
	et al

. Quality-adjusted life expectancies in patients with rheumatoid arthritis–comparison of index scores from EQ-5D, 15D, and SF-6D. Value Health 2012;2:334–9.
OpenUrl


	↵	Schefte  DB, 
	Hetland  ML

. An open-source, self-explanatory touch screen in routine care. Validity of filling in the Bath measures on Ankylosing Spondylitis Disease Activity Index, Function Index, the Health Assessment Questionnaire and Visual Analogue Scales in comparison with paper versions. Rheumatology (Oxford) 2010;1:99–104.
OpenUrl


	↵	Zecca  E, 
	Barone  G, 
	Corsello  M, 
	et al

. Reliability of two different bedside assays for C-reactive protein in newborn infants. Clin Chem Lab Med 2009;47:1081–4.
OpenUrlCrossRefPubMed


	↵	Hetland  ML

. DANBIO—powerful research database and electronic patient record. Rheumatology (Oxford) 2011;50:69–77.
OpenUrlAbstract/FREE Full Text


	↵	Balogh  Z, 
	Ruzsonyi  E

. Triamcinolone hexacetonide versus betamethasone. A double-blind comparative study of the long-term effects of intraarticular steroids in patients with juvenile chronic arthritis. Scand J Rheumatol (Suppl) 1987;67:80–2.
OpenUrlPubMed


	↵	van Tuyl  LH, 
	Lems  WF, 
	Voskuyl  AE, 
	et al

. Tight control and intensified COBRA combination treatment in early rheumatoid arthritis: 90% remission in a pilot trial. Ann Rheum Dis 2008;67:1574–7.
OpenUrlAbstract/FREE Full Text


	↵	Möttönen  T, 
	Hannonen  P, 
	Leirisalo-Repo  M, 
	et al

. Comparison of combination therapy with single-drug therapy in early rheumatoid arthritis: a randomised trial. Lancet 1999;353:1568–73.
OpenUrlCrossRefPubMedWeb of Science


	↵	Leirisalo-Repo  M, 
	Kautiainen  H, 
	Laasonen  L, 
	et al

. Infliximab for 6 months added on combination therapy in early rheumatoid arthritis: 2-year results from an investigator-initiated, randomised, double-blind, placebo-controlled study (the NEO-RACo Study). Ann Rheum Dis 2013;72:851–7.



	↵	de Jong  PH, 
	Hazes  JM, 
	Barendregt  PJ, 
	et al

. Induction therapy with a combination of DMARDs is better than methotrexate monotherapy: first results of the tREACH trial. Ann Rheum Dis. 2013;72:728.
OpenUrlAbstract/FREE Full Text


	↵	Grigor  C, 
	Capell  H, 
	Stirling  A, 
	et al

. Effect of a treatment strategy of tight control for rheumatoid arthritis (the TICORA study): a single-blind randomised controlled trial. Lancet 2004;364:263–9.
OpenUrlCrossRefPubMedWeb of Science


	↵	Verstappen  SM, 
	Jacobs  JW, 
	van der Veen  MJ, 
	et al

. Intensive treatment with methotrexate in early rheumatoid arthritis: aiming for remission. Computer Assisted Management in Early Rheumatoid Arthritis (CAMERA, an open-label strategy trial). Ann Rheum Dis 2007;66:1443–9.
OpenUrlAbstract/FREE Full Text


	↵	van der Kooij  SM, 
	le Cessie  S, 
	Goekoop-Ruiterman  YP, 
	et al

. Clinical and radiological efficacy of initial vs delayed treatment with infliximab plus methotrexate in patients with early rheumatoid arthritis. Ann Rheum Dis 2009;68:1153–8.
OpenUrlAbstract/FREE Full Text


	↵	Bakker  MF, 
	Jacobs  JW, 
	Welsing  PM, 
	et al

. Low-dose prednisone inclusion in a methotrexate-based, tight control strategy for early rheumatoid arthritis: a randomized trial. Ann Intern Med 2012;56:329–39.
OpenUrl


	↵	Bijlsma  JW

. Disease control with glucocorticoid therapy in rheumatoid arthritis. Rheumatology (Oxford) 2012;51(Suppl 4):iv9–13.
OpenUrlAbstract/FREE Full Text


	↵	Furtado  RN, 
	Oliveira  LM, 
	Natour  J

. Polyarticular corticosteroid injection versus systemic administration in treatment of rheumatoid arthritis patients: a randomized controlled study. J Rheumatol 2005;32:1691–8.
OpenUrlAbstract/FREE Full Text


	↵	Haugeberg  G, 
	Morton  S, 
	Emery  P, 
	et al

. Effect of intraarticular corticosteroid injections and inflammation on periarticular and generalised bone loss in early rheumatoid arthritis. Ann Rheum Dis 2011;70:184–7.
OpenUrlAbstract/FREE Full Text


	↵	Hetland  ML, 
	Østergaard  M, 
	Ejbjerg  B, 
	et al

., CIMESTRA study group. Short- and long-term efficacy of intraarticular injections with betamethasone as part of a treat-to-target strategy in early rheumatoid arthritis: impact of joint area, repeated injections, MRI findings, anti-CCP, IgM-RF and CRP. Ann Rheum Dis 2012;71:851–6.
OpenUrlAbstract/FREE Full Text


	↵	Soubrier  M, 
	Puéchal  X, 
	Sibilia  J, 
	et al

. Evaluation of two strategies (initial methotrexate monotherapy vs its combination with adalimumab) in management of early active rheumatoid arthritis: data from the GUEPARD trial. Rheumatology (Oxford) 2009;48:1429–34.
OpenUrlAbstract/FREE Full Text


	↵	Kavanaugh  A, 
	Fleischmann  RM, 
	Emery  P, 
	et al

. Clinical, functional and radiographic consequences of achieving stable low disease activity and remission with adalimumab plus methotrexate or methotrexate alone in early rheumatoid arthritis: 26-week results from the randomised, controlled OPTIMA study. Ann Rheum Dis 2013;72:6471. 
OpenUrlAbstract/FREE Full Text


	↵	Detert  J, 
	Bastian  H, 
	Listing  J, 
	et al

. Induction therapy with adalimumab plus methotrexate for 24 weeks followed by methotrexate monotherapy up to week 48 versus methotrexate therapy alone for DMARD-naive patients with early rheumatoid arthritis: HIT HARD, an investigator-initiated study. Ann Rheum Dis 2013;72:844–50.



	↵	Ranzolin  A, 
	Brenol  JC, 
	Bredemeier  M, 
	et al

. Association of concomitant fibromyalgia with worse disease activity score in 28 joints, health assessment questionnaire, and short form 36 scores in patients with rheumatoid arthritis. Arthritis Rheum 2009;61:794–800.
OpenUrlCrossRefPubMedWeb of Science







  


  
  



  
      
  
  
    Footnotes
	
Handling editor Tore K Kvien

	

Correction notice This article has been updated since it was published Online First. Instances of CDAI<2.8 have been changed to CDAI≤2.8.

	

Collaborators OPERA study group. Ole Slot: Department of Rheumatology and DANBIO, Glostrup Hospital; Faculty of Health Sciences, University of Copenhagen, Glostrup, Denmark. Lars Kjær Nielsen: Department of Rheumatology, Odense University Hospital, Svendborg, Denmark. Henrik Skjødt: Department of Rheumatology and DANBIO, Glostrup Hospital; Faculty of Health Sciences, University of Copenhagen, Glostrup, Denmark. Ole Majgaard: Department of Rheumatology, Slagelse Hospital, Denmark. Tove Lorenzen: Diagnostic Centre, Silkeborg Regional Hospital, Silkeborg, Denmark; Department of Medicine, Vejle Regional Hospital, Vejle, Denmark. Marcin Kowalski: Department of Rheumatology, Aarhus University Hospital, Denmark; Aalborg Hospital, Denmark. Inger Lauge Johansen: Department of Rheumatology, Viborg Regional Hospital, Viborg, Denmark. Peter Mosborg Pedersen: Department of Rheumatology, Randers Regional Hospital, Denmark. Natalia Manilo: Department of Rheumatology, Bispebjerg Hospital, Denmark, Henning Bliddal: Department of Rheumatology, Parker Institute, Frederiksberg Hospital, Denmark.

	

Contributors The study was designed by the principal investigator in collaboration with other investigators in the OPERA Study Group and all data were collected by the Study Group. All the investigators contributed to the design, analysis and writing of the report. KHP and KSP were the principal investigators and KHP the study centre coordinator. The administrative board of the study consisted of KHP, ML, PJ, TL JP, HL, JSJ, MØ and KSP.

	

Funding The investigator-initiated study was supported by grants from Abbott Laboratories, Denmark, who also provided free study medication (adalimumab and placebo-adalimumab). Triamcinolone was supplied by Meda Pharmaceuticals, Denmark. Abbott and Meda were not involved in study set-up, data collection, analysis or interpretation, and had no influence on the publication of data.

	

Competing interests Kim Hørslev-Petersen: UCB Nordic (less than US$10 000). Abbott (unrestricted grant for the OPERA-study). Merete Lund Hetland: Abbott, Centocor, Roche, Wyeth/Pfizer (less than US$10 000 each). The Danish Rheumatism Association: Several research grants after evaluation. Peter Junker: The Danish Rheumatism Association: Several research grants after evaluation. Jan Pødenphant: Abbott, Bristol-Myers Squibb, MerckSharpDohme (less than US$10 000). Torkell Ellingsen, Palle Ahlquist, Asta Linauskas, Mette Yde Dam, Ib Hansen, Anette Jørgensen, Sophine B. Krintel, Johnny Raun, Christian Gytz Ammitzbøll, Julia Sidenius Johansen: None. Hanne Lindegaard: MerckSharpDohme, Roche, Bristol-Myers Squibb and Abbott (less than US$10 000 each). Annette Schlemmer: MerckSharpDohme, Roche, Wyeth/Pfizer (less than US$10 000 each). Hans Chr. Horn: Abbott (less than US$10 000). Mikkel Østergaard: Abbott, Amgen, Bristol–Myers Squibb, Centocor, Genmab, GlaxoSmithKline, MerckSharpDohme, Novo, Wyeth/Pfizer, Roche, Schering–Plough and UCB (less than US$10 000 each). The Danish Rheumatism Association: Several research grants after evaluation. Kristian Stengaard-Pedersen: Abbott (unrestricted grant for the OPERA-study), Wyeth/Pfizer and Roche (less than US$10 000 each). The Danish Rheumatism Association: Several research grants after evaluation.

	
Besides the authors and other above-mentioned contributors, the following rheumatologists were also involved in the trial. Investigators: O Hendricks, L H Hansen, H Røgind, C Rasmussen, A F Christensen, H Munk, M S Hansen, T M Hansen, S Media, T Hahn, C Egsmose. Study nurses: R Petersen, K Jensen, T Rasmussen, L Thomasen, P Jensen, B Pedersen-Zbinden, H B Christiansen, J Kragh, D F Heide, S Hvillum, G Bukh, S S Rasmussen, P Jacobsen, J Frederiksen, P T Hansen, S Hirschoen, K Gleerup. Study secretaries: K Frøhlich, D Sylvest. Laboratory coordinators: T Rozenfeld, K Junker. Statistician: N S Krogh, Zitelabs Aps, Copenhagen. Good Clinical Practice: Danish University Good Clinical Practice units (http://www.gcp-enhed.dk).

	

Patient consent Obtained.

	

Ethics approval Regional Ethics Committee, Denmark (VEK-20070008).

	

Provenance and peer review Not commissioned; externally peer reviewed.





  


  
  



  





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



      

      
    

    
    
      
        
  
      
  
  
      


  
  



      

    

  
  
   
    
    
    
      
        
  
      
  
  
    
  
      
  
     
          

          

          

          

          




  


  
  



      

    

  
  
   
  


  



  

          

        


        
        
      

    

   

 


    
    
      
          
    

    
  
    
  
    
  
      
  
  
    	
	

  


  
  



  



  



  

      

    

  
    
    
      
          
    

    
  
    
  	Content	Latest content
	Current issue
	Lay summaries
	Archive
	Browse by collection
	Most read articles
	Top cited articles
	Responses


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	EULAR textbooks
	Thank you to our reviewers


	Authors	Instructions for authors
	Submit an article
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 SoundCloud
	 YouTube

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1468-2060Print ISSN: 0003-4967

        © European Alliance of Associations for Rheumatology, EULAR 2023. Published by BMJ. All rights reserved.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  




