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Article 
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Abstract: Several studies have shown that tapering or stopping disease-modifying anti-rheumatic drugs 

(DMARDs) in rheumatoid arthritis (RA) patients in sustained remission is feasible. However, 

tapering/stopping bears the risk of decline in physical function as some patients may relapse and face increased 

disease activity. Here we analysed the impact of tapering or stopping DMARD treatment on the physical 

function of RA patients. The study was a posthoc analysis of physical functional worsening for 282 patients 

with RA in sustained remission tapering and stopping DMARD treatment in the prospective randomized 

RETRO study. HAQ and DAS-28 scores were determined in baseline samples of patients continuing DMARD 

(arm 1), tapering their dose by 50% (arm 2), or stopping after tapering (arm 3). Patients were followed over 1 

year, and HAQ and DAS-28 scores were evaluated every 3 months. The effect of treatment reduction strategy 

on functional worsening was assessed in a recurrent-event Cox regression model with a study-group (control, 

taper, taper/stop) as the predictor. 282 patients were analysed. In 58 patients, functional worsening was 

observed. The incidences suggest a higher probability of functional worsening in patients tapering and/or 

stopping DMARDs, which is likely due to higher relapse rates in these individuals. At the end of the study, 

however, functional worsening was similar among the groups. Point estimates and survival curves show that 

functional decline after tapering or stopping DMARDs in RA patients with stable remission is small and related 

to relapses but to on overall functional decline.  
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1. Introduction 

Rheumatoid arthritis (RA) is associated with progressive disability, early death and requires 

lifelong therapy with disease-modifying drugs (DMARDs), ultimately inflicting a high 

socioeconomic burden [1]. Over the years, treatment of RA substantially evolved and many RA 

patients experience remission of disease due to earlier intervention, frequent monitoring and 

treatment-adjustment guided by stringent disease activity targets, and the development of highly 

effective targeted treatments. These achievements, along with the changing disease definition [2], led 

to a considerable RA patient population who does not show symptoms of disease but are taking 

continuous DMARD treatment [2]. This growing population of RA patients under remission poses 

an important challenge since the need to broaden the evidence for the management of remission in 

RA becomes more apparent. 

We have previously reported analyses from the RETRO study showing that tapering and 

stopping DMARDs in RA patients in sustained remission is feasible [3] and lowers costs [4]. 

However, flares of RA are more frequent when tapering and stopping DMARDs [3].  While 

remission or low disease activity can still be restored after re-starting the previous DMARD treatment 

[5], flares are hard to predict and may lead to joint damage and worsening functional status over time 

[6], [7]. Therefore, it is necessary to understand the impact of treatment reduction or cessation not 

only on disease activity but also on functional status in order to better inform the patient and to 

develop better strategies for remission management. To this end, we performed a post-hoc analysis 

of data from the RETRO trial to characterize the change in functional status during RETRO trial 

interventions. 

2. Methods 

2.1. Study design and patients 

RETRO was a phase 3, open label, parallel-group, multicentre, randomized-controlled study 

(EudraCT number: 2009-015740-42) described elsewhere [3],[8],. The primary objective of the study 

was to assess the possibility of treatment reduction and discontinuation in RA patients under 

sustained remission. The study was approved by the local ethics committee and conducted according 

to the guidelines of the Declaration of Helsinki. Written informed consent was obtained from each 

participant before screening. 

2.2. Outcome 

Health Assessment Questionnaire (HAQ) data was collected at baseline, 3, 6, 9 and 12 months. 

The outcomes for this analysis were HAQ at study visits, HAQ change from baseline and functional 

worsening defined as a HAQ increase of ≥ 0.25 corresponding to a commonly used minimal clinically 

important change threshold 9. 

2.3. Statistical analysis 

We tabulated baseline patient characteristics using appropriate summary statistics for 

continuous and categorical data. We used the Kaplan-Meier method to summarize the risk of HAQ 

worsening over time in study groups and used the log-rank test of trend for an overall comparison 

of HAQ-worsening-free survival. Cox regression was used to estimate the hazard ratio (HR) of HAQ 

worsening over time. A linear mixed effects regression was fit to analyse the mean HAQ across study 

groups. This analysis used HAQ measurements obtained across all visits as the dependent variable, 

a categorical variable indicating the visit and study group and an interaction term for visits and study 

groups. A categorical participant identifier variable was used as the cluster identifier for random 

intercepts. A 95% confidence interval for the visit-study group interaction term excluding zero was 

considered to indicate a significant difference of mean HAQ between groups for a given visit. 

Otherwise two-tailed P values less than 0.05 were considered significant. Analyses were conducted 

using the open source R software v. 4.0.1 (R Foundation for Statistical Computing, Vienna, Austria) 
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working under the GUI RStudio v. 1.2.1 (Rstudio, Boston MA). No specific procedure was utilized 

for handling missing HAQ data. 

3. Results 

3.1. Patients 

One-year follow-up data of 282 patients enrolled in the RETRO study were available. The 

patients were randomized 1:1:1 in the 3 different treatment arms: arm 1 (control, n = 93), arm 2 

(tapering, n = 93), arm 3 (tapering and stopping, n = 96). Table 1 shows the baseline characteristics of 

the patients. Mean age was 56.5 (± 13.0) years, mean disease duration 7.4 (± 7.3) years, and 59.4% (n = 

167) were female. All patients were in sustained clinical remission with a mean DAS28-ESR score of 

1.7 (± 0.6) at baseline. The mean HAQ at baseline over all three groups was 0.2 (± 0,4) and identical 

among the three groups. The low HAQ score at baseline indicated good function of RA patients in 

sustained remission. There were 75.9% of patients taking csDMARD treatment with methotrexate (n 

= 214), while 43.6% (n = 123) of patients were taking bDMARD, most of them TNF inhibitors. 

Table 1. - Baseline-Characteristics. 

   All Control Taper Stop 

N   282 93 93 96 

Age  mean (SD) 56.5 (13.0) 55.9 (12.7) 56.9 (13.0) 56.5 (13.3) 

Sex Female n(%)  167 (59.4) 53 (57.0) 57 (62.0) 57 (59.4) 

Disease Duration years mean (SD) 7.4 (7.3) 7.6 (6.9) 7.8 (6.9) 6.8 (8.1) 

Remission duration months  mean (SD) 20.0 (22.6) 20.6 (18.0) 16.5 (15.9) 22.7 (30.4) 

Serology RF positive  n(%)  162 (57.4) 52 (55.9) 58 (62.4) 52 (54.2) 

 ACPA positive  n(%) 158 (56.4) 53 (57.0) 50 (54.9) 55 (57.3) 

DAS-28  mean (SD) 1.7 (0.6) 1.7 (0.7) 1.7 (0.6) 1.7 (0.6) 

HAQ-DI  mean (SD) 0.2 (0.4) 0.2 (0.4) 0.2 (0.3) 0.2 (0.4) 

Treatment csDMARD total n(%) 250 (88.7) 85 (91.4) 81 (87.1) 84 (87.5) 

 Methotrexate  n(%) 214 (75.9) 72 (77.4) 67 (72.0) 75 (78.1) 

 Antimalarials  n(%) 30 (10.6) 14 (15.1) 10 (10.8) 6 (6.2) 

 Sulfasalazine  n(%) 10 (3.5) 4 (4.3) 4 (4.3) 2 (2.1) 

 Azathioprine n(%) 2 (0.7) 1 (1.1) 1 (1.1) 0 (0.0) 

 Glucocorticoids n(%) 67 (23.8) 27 (29.0) 23 (24.7) 17 (17.7) 

 Biologics    n(%) 123 (43.6) 40 (43.0) 44 (47.3) 39 (40.6) 

3.2. Physical function over time 

When analysing mean HAQ values at baseline and 3, 6, 9 and 12 months after the intervention 

we found that physical function was equally good throughout the observation time and virtually 

identical among the three study arms. Thus, mean HAQ at study visits ranged between 0.14 (0.30) 

and 0.21 (0.38) units among the three study groups across all visits. Notanly, values were well below 

HAQ values of 0.5, which means that there is no relevant  disability.  

The change from baseline HAQ at study visits ranged between -0.052 (0.292) and 0.032 (0.201) 

and all mean change values were below the minimal clinically important change threshold of 0.25. 

Figure 1 summarizes the mean HAQ values and changes from baseline for each study group and 

visit.  
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Figure 1. - Physical function during the tapering of DMARDs in RA patients in stable remission. 

Mean HAQ values for each study group (continuation, tapering, stopping) and each visit. Mean 

HAQ scores were below 0.25 units throughout the study. 

3.3. Incident decline in physical function 

Although the mean HAQ values and change values were low, we performed a survival analysis 

for the risk of functional decline by study intervention. 282 patients with at least one post-baseline 

follow-up were included in this analysis. Overall, incident functional impairment was rare as shown 

in Figure 2. Survival curves showed a numerically higher incident decline in physical function in the 

tapering and stopping groups. However, this difference was not across study groups (p=0.87 by log 

rank test of trend).  
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Figure 2. - Incident functional worsening during tapering of DMARDs in RA patients in stable 

remission. 

Survival analysis for the risk of functional decline by study group (continuation, tapering, 

stopping) . 282 patients with at least one post-baseline follow-up were included in this analysis. We 

did not find a significant difference of functional decline over time across study groups, while there 

was a trend to higher incident functional worsening in those patients tapering DMARDs. 

4. Discussion 

Reducing DMARD therapy becomes an option for RA patients in sustained remission. The 

possibility for reducing treatment in stable remission has been included into the ACR and EULAR 

criteria of management of RA [2],[10]. Still, the question is whether and under which conditions a 

patient with RA in stable remission could taper or stop DMARD therapy or whether treatment should 

be continued. Stopping DMARD therapy, of course, has the advantage of reducing adverse events 

and costs [11],[4]. While relapse rates were higher in patients tapering or stopping DMARDs, RETRO 

showed that more than half of them stayed in remission despite DMARD tapering [3],[8]. This 

suggested defining the accurate patient profile for tapering or even stopping DMARDs. Firstly 

tapering or stopping therapy should only be considered in patients with very low or complete 

absence of disease symptoms [12]. Additionally, our previous data revealed that serological 

examination can help in predicting the relapse risk in patients tapering DMARD[13]. J. Symptom 

duration at presentation and the absence of RA-specific autoantibodies are associated with sustained 

DMARD-free remission[14].  

Keeping good physical function is key to RA treatment and in interest for the patient. Hence, 

tapering or even stopping DMARD treatment should not put the patients at risk for deteriorating 

physical function. If tapering or stopping DMARD therapy does not worsen the physical function of 

the patient it might help to advocate the reduction of DMARDs in stable remission and in 

consequence reduce potential overtreatment and adverse events. Herein, we show that physical 

function does not deteriorate with the tapering of DMARDs. This observation can be explained by 
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the fact that in case of flare of RA during DMARD tapering, effective DMARD therapy was re-

installed and the patients responded well to this treatment and thereby improved in function. Hence, 

overall physical function remained good during the follow-ups. Flares may indeed have been the 

reason for spurious impairment of function during the trial, which was evident from the survival 

curves, showing that the tapering arms, which are characterized by higher flare rates, were more 

prone to lose, though spuriously, their functional remission status. 

Limitations of the study are due to the fact that the data on function are limited to one year. 

Hence it cannot be completely rules out that after one year, there might be still a loss in physical 

function. However, we think this is unlikely as patients who had flared, were exposed to effective 

treatment and regained functional remission. Another limitation is that we used stable DAS28 of less 

than 2.6 units as an inclusion criterion allowing tapering or stopping DMARDs. ACR guidelines state 

that patients‘ medication should not be tapered unless the patient is in ACR/EULAR remission [10]. 

However, most of these patients also fulfilled ACR/EULAR remission and were in deep remission 

for over a year upon inclusion [3]. Hence, we think that this population is a representative RA 

population, in which treatment DMARD tapering is considered. 

5. Conclusions 

Point estimates and survival curves shows no decline in physical function after tapering or 

stopping DMARDs in RA patients with stable remission. While there is a tendency to a higher 

incidence of impaired physical function due to flares in the tapering groups, no overall decline in 

physical function was observed as RA patients experiences flares returned to their activate drug 

treatment and regained functional remission. 
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