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ABSTRACT
Purpose of review There has been a trend over time to aim for stricter treatment targets in the treatment of rheumatoid arthritis (RA). We reviewed recent literature to attempt to identify the optimal target in treat-to-target strategies in RA.
Recent findings Achieving lower disease activity was shown to be beneficial, but few studies directly compared the effect of aiming for different treatment targets. Based on the limited available evidence, aiming for remission seems to result in more patients achieving (drug free) remission than aiming for low disease activity, but it does not seem to result in better physical functioning. There are indications that adherence to a remission targeted protocol can be lower. In randomized trials where low disease activity or remission were compared with ultrasound remission targets, treatment targeted at ultrasound remission was associated with more intensive treatment but it did not result in better clinical or imaging outcomes. 
Summary: there were no benefits of aiming for ultrasound remission in RA-patients. To decide whether remission or low disease activity is the best target in the treatment of RA-patients, a randomized clinical trial comparing both targets would be needed. On an individual level, co-targets such as functional ability should be considered. 
Keywords: rheumatoid arthritis, treat-to-target, low disease activity, remission, ultrasound remission
Word count abstract: 200
Word count article: 2363


Introduction
The introduction of the treat-to-target principle in clinical practice has been one of the main contributors to the drastic improvements in the treatment of rheumatoid arthritis (RA) patients. In the past two decades, several trials showed favorable outcomes of targeted treatment (e.g. [1-4]). In addition, several studies showed that RA patients achieved better physical functioning and achieved remission earlier and more frequently with a treat-to-target strategy compared to usual care.[5, 6] 
In different trials, different treatment targets were used, with in general a trend over time to aim for stricter treatment targets. Whereas the first treat-to-target trials generally aimed at low disease activity, more recently remission and even ultrasound remission have been applied as treatment targets.[1, 3, 7-10] For each of these treatment targets several definitions are used, which are often based on different composite measures, such as the DAS, DAS28, SDAI or CDAI. Since some of these treatment targets are stricter than others, it could be argued that each of these definitions are different treatment targets on their own.[11]
Current recommendations are to aim for clinical remission, as defined by the absence of signs and symptoms of significant inflammatory disease activity, or at least low disease activity, especially in patients with longer disease duration.[12] These recommendations are based on studies showing that patients in remission have better outcomes than patients in low disease activity and on studies showing that treat-to-target aimed at remission results in better treatment outcomes than usual care (without targeted treatment).[5, 6, 11, 13-15]
However, these results do not necessarily indicate that patients receiving treatment targeted at remission always achieve remission more often than patients receiving treatment targeted at low disease activity. Whether patients achieve remission may be a patient or disease type characteristic rather than a consequence of stricter treatment targets. Comorbidities and co-medications, as well as (fear of) side effects and costs may put a limit to further treatment intensification. Moreover, it is possible that the best treatment target varies among different patients.
In this review we describe literature of the past 18 months in order to attempt to identify the optimal treatment target in treat-to-target strategies in RA according to recent literature. 


Definitions of treatment targets 
In general, the choice of a treatment target in RA is between ‘low disease activity (LDA)’ and ‘remission’. Each of these targets can be defined according to different composite measures and different cut-offs (table 1). Since for each target each of these different composite measures or cut-offs are intended to measure the same construct, ideally they would all strongly agree with each other and result in the same treatment consequences.
Whereas CDAI and SDAI low disease activity and remission are reported to strongly agree with each other, other measures had higher discordance.[16] For example, in one study the DAS28 calculated using the ESR was on average 0.3 points higher than the DAS28 calculated using the CRP, with especially large differences for patients in low disease activity. Therefore using the DAS28-CRP resulted in 4% more patients classified as in remission without a need for further treatment intensification.[17] However, despite differences in proportions of patients being categorized in remission, various composite indices show comparable associations with functional ability and radiologic progression.[11]
Race to the bottom: how low should you go? (ever lower remission targets).
Instinctively, when treating a debilitating disease such as RA, aiming for remission would be expected to be favourable compared to aiming at ‘merely’ low disease activity. There has been a trend in clinical trials in setting ever more stringent treatment targets. However, no direct comparative studies have been done to determine which is the optimal treatment target. This leaves us to compare different studies, with all the problems that imposes. 
Several studies have been published that show excellent long term effects of treatment targeted at low disease activity, with follow-up ranging from 12 months to 10 years. Treatment resulted in 57 to 82% of patients achieving low disease activity, limited radiographic damage and good physical functioning.[1, 18, 19] Between 44 and 53% of patients in these LDA targeted trials in fact achieved remission and one study reported 14% of patients in drug-free remission after 10 years.[1] This suggests that besides the treatment target, patient-dependent factors determine the disease activity outcomes. 
More studies published the outcomes of a treat-to-target strategy aimed at remission. High percentages of patients in remission were reported (ranging between 43%, 62%, 73%, 75% DAS28-remission after 1 year, 84% DAS28-remission after 2 years and 74% DAS-remission after 5 years) and 26% in sustained (at least 1 year) drug free remission were reported after 5 years. Patients in remission showed hardly any radiographic damage progression.[7, 20-23] Moreover, achieving remission was associated with regaining normal physical functioning (HAQ ≤0.5).[7, 24] The potential downside of aiming at remission was seen in high usage of costly biologic DMARDs.[7] In a treat-to-target study in patients with established RA, the costs of 2 years of treatment with a bDMARD were between €38.880 to €79.681 and only 33% achieved DAS28-remission.[25]
Some observational studies compared patients who achieved low disease activity with patients who achieved remission. In patients with long-standing RA, patients who achieved remission had less hospitalizations, less joint surgeries, lower mortality rates and lower healthcare costs, but patients in longstanding low disease activity had similar hospitalization and joint surgery rates compared to patients in longstanding remission.[26-28] Furthermore, patients who achieved SDAI or CDAI remission (but not DAS28-CRP remission) had better physical functioning than patients who achieved low disease activity. [29] However, a different study suggested that a DAS28 between 2.6 and 3.6 already predicted the achievement of normal physical functioning (HAQ<0.5).[26, 29] In an observational study in newly diagnosed RA patients, no difference in functional ability or the number of orthopaedic surgeries was found between patients who achieved DAS28 remission and those who achieved DAS28 low disease activity.[30] Lastly, patients with a stricter remission target (DAS28≤1.98) had a lower risk and a shorter time to relapse (30 vs 62%, 8 versus 3 months) than patients in ‘clinical remission’ (DAS≤2.6).[31] 
Only two studies compared a treat-to-target strategy aimed at remission to a treat-to-target strategy aimed at low disease activity. One observational multicentre study compared data from 210 patients treated to a target of DAS28 remission and 7 patients treated to a target of DAS28 low disease activity. After 1 year, the remission target was achieved by 56%, with median DAS28 2.38, and the LDA target by 21% with median DAS28 3.89. No data on functional ability or radiology have been presented.[32]
The second study compared 5 years follow-up of two clinical trials: the BeSt study where treatment was targeted at DAS low disease activity and the IMPROVED study where it was targeted at DAS remission. Patients from both trials were selected who fulfilled the same inclusion criteria and received similar treatment. After 5 years, 61% of patients treated according to both targets were at least in DAS low disease activity. However, more remission targeted patients indeed reached DAS remission (18%) or drug free remission (18%), compared to patients treated to a target of low DAS (32% and 8%, respectively). Radiographic damage progression and HAQ scores were approximately similar between both groups. Although the authors adjusted for baseline differences between both studies, frequency of follow-up visits, treatment steps tapering strategies differed between both studies, which could have influenced the results.[33]
Also in the IMPROVED study it was assessed whether intensifying medication to aim for remission in patients who are already in low disease activity leads to clinically relevant improvement in physical functioning. It was found that although a treatment intensification in patients in low disease activity leads to a small improvement in HAQ, this improvement was not clinically meaningful and even became smaller over time.[34]
Thus, in general these studies seem to confirm that patients who achieve remission have better outcomes than patients who achieve ‘only’ low disease activity, with better functional ability, less damage, fewer hospitalizations and joint surgeries. Based on the limited available evidence, aiming for remission seems to result in more patients achieving remission and possibly drug free remission than aiming for low disease activity. However, if patients are already in low disease activity, further intensifying treatment does not result in clinically relevant functional improvement and patients who have longstanding LDA do not have worse functional ability  than patients with longstanding remission.  
Ultrasound remission
Although ideally remission would be considered as the absence of disease activity, several studies have shown that subclinical synovitis, as measured by ultrasound, is often present in patients in remission or even ‘deep clinical remission’ (DAS28≤1.98).[31, 35] Subclinical synovitis was associated with disease flares and radiographic progression in newly diagnosed patients and in patients with existing RA.[31, 36] Moreover, patients in ‘ultrasound remission’ had lower HAQ, DAS28 and VAS global health than patients not in ultrasound remission.[37] Indeed, when ultrasound measures were available, 20% of final treatment decisions were altered, especially in less experienced rheumatologists.[38] It is tempting to assume that further suppression of these signs of inflammation will result in better clinical outcomes. But again, rather than a causal relationship between ultrasound findings and clinical results, it may be intra-patient characteristics that determine that one patient will have better HAQ, DAS, VAS as well as ultrasound responses to a treatment than another patient. 
Two randomized clinical trials and one cohort study compared targeting ultrasound remission with targeting clinical remission or low disease activity. The IMPERA study compared two cohorts with in total 313 patients: one aimed at low disease activity (DAS28<3.2) and the other aimed at ultrasound remission, defined by grey scale ultrasound<2 and no Power Doppler activity. After 18 months, disease activity (DAS28) and physical functioning (HAQ) were similar between the two cohorts.[37] 
The TaSER study randomized 111 newly diagnosed patients with RA or undifferentiated arthritis to treatment targeted at low disease activity (DAS28<3.2) or targeted at ultrasound remission (total power Doppler joint count ≤1). Over 18 months both groups had similar improvements in DAS and HAQ and had no differences in imaging outcomes or serious adverse event rates. Only the proportion of patients in DAS-remission (but not in ACR/EULAR Boolean remission) was 23% higher in the ultrasound targeted patients. However, treatment intensity was higher in the ultrasound group, with more patients receiving combination DMARD therapy and treatment with bDMARD.[10]
The ARCTIC trial randomized 238 DMARD naïve RA patients to a treatment arm aimed at clinical remission (DAS<1.6 and no swollen joints) or to a treatment arm aimed at ultrasound remission (clinical remission and no power Doppler activity). After 12 and 24 months of follow-up there were no differences in clinical remission, number of swollen joints, progression of radiographic joint damage, disease activity as measured by various composite indices, physical functioning or the number of adverse events. However, the patients in the ultrasound remission arm more often received biologics and intra-articular injections.[9]
Thus, there was no clinical benefit of aiming for ultrasound remission in randomized clinical trials.  However, it does lead to more intensive treatment, probably associated with higher costs.
Adherence to different treatment  targets 
Next to the clinical effectiveness of different treatment targets, the feasibility of using a target in daily clinical practice is essential for its influence on patient outcomes. Apart from potentially increasing costs of treatment, the feasibility of setting a treatment target in daily practice depends on rheumatologists’ adherence to targeted treatment.
The only study available indirectly compared adherence in two clinical trials, one aimed at DAS low disease activity and the other aimed at DAS remission, showed that over 5 years rheumatologists’ adherence to a DAS low disease activity steered treatment was higher (86% over time) than to a DAS remission steered treatment (70% over time).[39] 
This is especially relevant, since adherence has been shown to influence the achievement of remission and good physical functioning in clinical practice after 3 years.[40] Specifically, the minimally needed compliance with a treat-to-target strategy aimed at remission was found to be 81% to achieve DAS28 remission and 71% to achieve DAS28 low disease activity (93% for SDAI remission and 77% for SDAI low disease activity).[41]
Despite the advantages of adherence to a treat-to-target protocol, it can be imagined that non-adherence to a treatment target may be unavoidable or even beneficial. For example: patients may simply refuse a treatment adaptation, rheumatologists may not agree with how the DAS in certain patients reflects RA disease activity and in patients with longer disease duration and acceptable low disease activity, the risk/benefit ratio of further treatment adaptations may not be beneficial.
Conclusion
In this review we aimed to identify the best target in treat-to-target strategies for the treatment of RA patients, based on recently published literature. All published articles confirmed the importance of using a treat-to-target strategy in RA patients. Furthermore, achieving lower disease activity levels was shown to be beneficial, but it remains doubtful whether aiming for lower treatment targets, in particular in patients who are already in low disease activity, results in clinically relevant improvement of achieved outcomes. Few articles directly compared the effect of aiming for different treatment targets. Based on the limited available evidence, aiming for remission seems to result in more patients achieving (drug free) remission than aiming for low disease activity, despite indications that adherence to a remission targeted protocol can be lower, but it does not seem to result in better physical functioning. In randomized clinical trials where low disease activity or remission targets were compared with ultrasound remission targets treatment targeted at ultrasound remission was associated with more intensive treatment but it did not result in better clinical or imaging outcomes. This presumably because once clinical disease activity is very low, it is difficult to substantially improve functional outcomes that are close to normal or radiographs that show no significant damage. Therefore it can be concluded that there are no benefits of aiming for ultrasound remission in RA patients. In order to decide whether remission or low disease activity is the best target in the treatment of RA patients, a randomized clinical trial comparing both targets would be needed. In the meantime, in daily practice both the composite score and functional ability should be taken into account when discussing with our patient whether the treatment needs to be intensified. 


Key points
Aiming for remission seems to result in achieving remission more often than achieving low disease activity, but not in better physical functioning, especially not in patients with longstanding disease.
Aiming for ultrasound remission is not associated with favorable clinical outcomes compared to low disease activity or remission, but it does lead to more intensive treatment.
Rheumatologists’  adherence is higher to a low disease activity steered treatment than to a remission steered treatment, which is important to achieve the desired target.
In order to identify the best target in treat-to-target strategies, randomized clinical trials comparing low disease activity and remission are needed.
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