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Abstract
Objective  The aim of this retrospective study is to compare the results of starting rheumatoid arthritis (RA) treatment with 
tight control strategy in the window of opportunity and later phases of the disease in real-world clinical practice.
Methods  In this cohort, 609 RA patients were divided into three groups: (i) very early treatment (VET): ≤ 3 months; (ii) early 
treatment (ET): 3–12 months; and (iii) late treatment (LT) > 12 months after the onset of the disease. Four levels of remis-
sion were defined: (i) sustained remission on treatment, (ii) sustained glucocorticoids free remission, (iii) sustained disease-
modifying anti-rheumatic drugs (DMARDs) free remission, and (iv) long-term remission. Outcome was assessed based on 
the number of patients in sustained or long-term remission and patients with poor joint outcome and systemic involvement.
Results  There were no significant differences in the remission rate between the groups. Time to sustained remission in VET 
group was shorter than ET and LT groups. There were no significant differences in the rate and duration of prednisolone 
discontinuation in the studied groups. DMARDs were discontinued in VET, ET, and LT groups in 8.7%, 10.2%, and 7% of 
the patients, respectively. Poor joint outcome occurred in 33.2%, 50.5%, and 59.4% of the patients in the VET, ET, and LT 
groups, respectively. Remission induction in the first year of the treatment was associated with long-term remission in the 
VET, ET, and LT groups.
Conclusions  Medications free remission in RA is rare, and although treatment with DMARDs within 3 months of the onset 
of the disease can prevent joint damage, it cannot lead to long-term remission and discontinuation of medications.

Key Points
• Medications free remission in rheumatoid arthritis is rare.
• Treatment with DMARDs within 3 months of the onset of the disease can prevent joint damage, but it cannot lead to long-
term remission and discontinuation of medications.

Keywords  Disease-modifying anti-rheumatic drugs (DMARDs) · Long-term remission · Real-world clinical practice · 
Rheumatoid arthritis · Window of opportunity

Introduction

Current treatment strategy for rheumatoid arthritis (RA) is start-
ing with disease-modifying anti-rheumatic drugs (DMARDs) 
as soon as possible and adjusting the dose of the medications 
according to the disease activity to achieve remission [1, 2]. 
According to the concept of window of opportunity, aggressive 
treatment during the first 3 months after the onset of the first 
symptoms of RA may lead to a durable remission and increase 
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the quality of life [3–5]. It is hoped that induction of remission 
in the early stages of the disease will decrease the dose and 
duration of treatment with DMARDs [3–5].

The evidence of better results of treating RA in the win-
dow of opportunity comes from randomized controlled trials 
(RCTs). However, the result of RCTs may not work in the 
daily practice [6–8]. The aim of this observational study is to 
compare the results of starting RA treatment with DMARDs 
and tight control strategy in the window of opportunity and 
later phases of the disease in real-world clinical practice.

Methods

Study population

Data for this retrospective study were collected from RA 
patients from the Connective Tissue Diseases Research Center 
RA cohort (CTDRC-RA). In this study, patients who were 
followed from 2004 to 2020 were screened for inclusion in 
the study. The inclusion criteria were: (i) fulfillment of the 
ACR/EULAR 2010 criteria for RA at baseline or cumulatively 
during the first year of follow-up; (ii) age over 16 years at 
disease onset; (iii) follow-up for at least 12 months; (iv) at 
least 3 visits per year; (v) DMARDs naïve at the cohort entry; 
and (vi) active disease at the cohort entry. The study protocol 
was approved by the ethics committee of Tabriz University of 
Medical Sciences (ethical code: IR.TBZMED.REC.1397.452). 
Informed consent was obtained from all the participants. 
Patients were divided into three groups based on the time 
interval between the onset of the joint symptoms and the start 
of treatment: (i) very early treatment (VET): ≤ 3 months; (ii) 
early treatment (ET): 3–12 months; and (iii) late treatment 
(LT) > 12 months after the onset of the disease.

Data collection, remission assessment, and outcome 
measures

We collected demographic, clinical, and laboratory data by 
reviewing the patient charts. Disease activity was assessed 

by Disease Activity Score-28 for RA with C-reactive pro-
tein (DAS28-CRP) and ACR/EULAR Boolean criteria. 
Remission according ACR/EULAR Boolean criteria was 
defined as tender joint count and swollen joint count ≤ 1, 
patient global assessment ≤ 1 on a visual analog scale 0–10 
scale, and CRP ≤ 1 mg/dl. The range of motion of the joints 
was assessed by an expert rheumatologist. We considered 
fixed limitation of motion as a measure of irreversible joint 
damage.

Four levels of remission were defined (Table 1). Remis-
sion duration was defined as time between the first visit in 
remission and the next visit with active disease. In each 
patient, only the first episode of sustained remission was 
analyzed. However, for long-term remission, the remission 
episode with the longest duration was applied.

Outcome was assessed based on the number of patients 
in sustained remission or long-term remission, and patients 
with poor joint outcome including joints with limita-
tion of motion or deformity related to RA and systemic 
involvement.

Treatment

According to the CTDRC protocol, treatment was started 
with a combination therapy of 2 conventional synthetic 
DMARDs (csDMARDs) and prednisolone 7.5–30 mg/day 
in all the patients. The csDMARDs used were escalating 
doses of methotrexate up to 25 mg/week and hydroxychlo-
roquine 5 mg/kg/day or sulfasalazine (1500–2000 mg/day). 
In patients with intolerance or contra-indication to metho-
trexate, leflunomide 20 mg/day was used. In patients with 
poor response in 3 months, a third csDMARD was added. 
In refractory cases, based on the rheumatologist’s decision 
or patient preference, one of the following methods was 
used: (i) using biologic DMARDs (bDMARDs), (ii) adding 
the fourth csDMARD that in the majority of the patients 
it was leflunomide, and (iii) replacing MTX with lefluno-
mide. Treatment with bDMARDs was started with a tumor 
necrosis factor inhibitor (TNFi). In refractory cases, another 
TNFi was used, and in patients with lack of response to 

Table 1   Levels of remission

NSAIDs, non-steroidal anti-inflammatory drugs; csDMARDs, conventional synthetic disease-modifying anti-rheumatic drugs; bDMARDs, bio-
logic DMARDs; GCs, glucocorticoids

Sustained remission on treatment Meeting ACR/EULAR Boolean criteria for remission and prednisolone dose ≤ 5 mg/day on at least two 
consecutive visits and for at least 6 months. NSAIDs, csDMARDs, and bDMARDs were permitted [9]

Sustained GCs free remission Being in sustained remission and discontinuation of GCs. NSAIDs, csDMARDs, and bDMARDs were 
permitted

Sustained DMARDs free remission Being in sustained remission and discontinuation of GCs and csDMARDs and bDMARDs. NSAIDs were 
permitted

Long-term remission Meeting ACR/EULAR Boolean criteria for remission and prednisolone dose ≤ 5 mg/d for at least 5 years. 
csDMARDs and bDMARDs were permitted
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TNFis or efficacy loss, rituximab was prescribed. The target 
of the treatment was remission. Prednisolone was tapered 
and discontinued in 3–6 months in patients whose symptoms 
were controlled. Based on the rheumatologist’s decision or 
patient’s preference, DMARDs in patients with sustained 
remission for 12 months were tapered and discontinued.

Statistical analysis

Statistical analysis was performed using SPSS software 
version 16.0 (SPSS, Inc., USA). The normal distribution 
of data was assessed using the Kolmogorov–Smirnov test. 
Normally and non-normally distributed continuous variables 
were reported as mean ± standard deviation (SD) and median 
(25–75% interquartile range [IQR]), respectively. Categori-
cal variables were reported as frequency and percentage. 
Comparisons between groups were made by chi-squared 
test, independent sample t test, and U Mann–Whitney test 
as appropriate. P-values less than 0.05 were considered as 
statistically significant.

Results

From the 1818 screened patients, 609 RA patients were 
enrolled in the study. The median duration of follow-up was 
70 (12, 494) months. Demographic, clinical, and labora-
tory characteristics and medications are shown in Table 2. 
Except for a higher frequency of metacarpophalangeal joints 
involvement and rheumatoid factor/anti-cyclic citrullinated 
peptides positivity in the LT group, and elbow involvement 
in the ET group compared with VET group, no significant 
differences were observed between the studied groups at the 
cohort entry.

We compared the rate of remission in the studied groups 
(Table 3, Fig. 1). There were no significant differences 
between them. Time to sustained remission in VET group 
was shorter than ET and LT groups. However, only the dif-
ference between VET and ET groups reaches to significant 
levels (Table 3). There were no significant differences in 
the rate and duration of prednisolone discontinuation in the 
studied groups (Table 3). DMARDs were discontinued in 
the VET, ET, and LT groups in 8.7%, 10.2%, and 7% of 
the patients, respectively. However, disease flared in 82.4%, 
78.6%, and 71.4% of the patients in the 3 studied groups, 
respectively (P > 0.05).

We compared poor outcome rate in the studied groups 
(Table 3). Poor joint outcome in the VET, ET, and LT groups 
occurred in 33.2%, 50.5%, and 59.4% of the patients, respec-
tively (P = 0.001). Systemic involvement in the VET group 
was less frequent than the other groups (Table 3). However, 
difference did not reach to a significant level (Table 3).

In order to assess factors associated with long-term remis-
sion (remission longer than 5 years) in the VET, ET, and LT 
groups, 341 patients with a follow-up of longer than 5 years 
were included (Table 4). Remission induction in the first 
year of the treatment was associated with long-term remis-
sion in the VET, ET, and LT groups (Table 4). Adherence to 
therapy was significantly associated with long-term remis-
sion only in the LT group (Table 4).

Discussion

Our study shows that starting treatment of RA with a com-
bination of two DMARDs and a tight control strategy at any 
time after onset of the first symptoms of RA may lead to the 
same rate of remission. However, diagnosing RA and start-
ing treatment in the window of opportunity may lead to less 
joint destruction and a lower rate of systemic involvement. 
Long-term and DMARD-free remission in RA occurs rarely.

Differences between our results and previous studies that 
showed a higher remission rate in RA patients treated earlier 
may be related to the differences in the real-world evidence 
(RWE) and evidence from RCTs [10]. Although RCTs give 
the highest level of evidence, they describe the outcomes in 
a homogenous group of patients in a relatively short duration 
of follow-up (usually 6–24 months). In our study, median 
duration of follow-up was 70 months. For this reason, RCTs 
do not necessarily represent the entire spectrum of disease 
seen in the daily practice [10]. However, it should be noticed 
that RWE are less controlled and prone to various types of 
bias [10]. Another explanation for such a difference is that 
there may not be a real window of opportunity in which RA 
is susceptible to treatment. The exact timing of the window 
of opportunity is not defined. Early studies describe it as 
the first 1–2 years after illness [11]. However, with time, 
the window of opportunity has been reduced to a shorter 
period, and in recent years, most studies refer to it as the 
first 3 months after the onset of RA symptoms where irre-
versible autoimmunity development could be prevented by 
treatment with DMARDs [11]. Despite the strong evidences 
maintaining that starting treatment in the first months after 
the first symptoms of RA can decrease radiographic dam-
age and functional disability [11], no convincing evidence 
supports the idea that autoimmunity is reversible in the win-
dow of opportunity and early treatment with DMARDs can 
prevent it. In a study that assessed the 5-year outcomes of 
the PROMT study, no significant difference was observed 
in the medication-free remission rate in the patients who 
received MTX or placebo [12]. In the ADJUST trial, patients 
with undifferentiated arthritis were randomized to 2 groups 
of treatment: with abatacept or placebo for 6 months and 
followed for 2 years [13]. RA developed in 46% and 67% of 
abatacept and placebo groups, respectively. Six months after 
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Table 2   Baseline characteristics and medications of participants (N = 609)

* Very early treatment group versus early treatment group
† Very early treatment group versus late treatment group
RA, rheumatoid arthritis; SD, standard deviation; BMI, body mass index; IQR, interquartile range; PIP, proximal interphalangeal range; MCP, 
metacarpophalangeal; RF, rheumatoid factor; anti-CCP, anti-cyclic citrullinated peptides; DAS-28, disease activity score-28; NSAIDs, non-
steroidal anti-inflammatory drugs; TNF, tumor necrosis factor; csDMARDs, conventional synthetic disease-modifying anti-rheumatic drugs; 
bDMARDs, biologic DMARDs; GCs, glucocorticoids

Parameters Time of treatment in RA patients

Very early (N = 196) Early (N = 275) P-value* Late (N = 138) P-value†

Age at analysis (mean ± SD), years 53.9 ± 12.5 52.3 ± 12.6 0.136 54.1 ± 11.5 0.952
Age at disease onset (mean ± SD), years 46.9 ± 13.3 44.1 ± 13.2 0.015 43.3 ± 11.6 0.081
Female (%) 149 (76.0) 203 (73.8) 0.333 113 (81.9) 0.125
Smoking (%) 22 (11.2) 26 (9.5) 0.320 13 (9.4) 0.369
BMI (mean ± SD) 28.1 ± 4.5 28.1 ± 5.2 0.972 28.1 ± 4.9 0.968
Follow-up duration, median (IQR) months 65.5 (36, 120) 72 (31, 120) 0.882 78 (38, 132.7) 0.255
Involved joints
  PIP (%) 138 (70.4) 195 (70.9) 0.424 109 (79.0) 0.059
  MCP (%) 113 (57.7) 157 (57.1) 0.532 99 (71.7) 0.005
  Wrist (%) 159 (81.1) 230 (83.6) 0.211 118 (85.5) 0.165
  Elbow (%) 51 (26.0) 98 (35.6) 0.023 40 (29.0) 0.356
  Shoulder (%) 57 (29.1) 84 (30.5) 0.405 39 (28.3) 0.469
  Hip (%) 12 (6.1) 14 (5.1) 0.433 29 (2.1) 0.198
  Knee (%) 114 (58.1) 165 (60.0) 0.324 89 (64.5) 0.171
  Ankle (%) 53 (27.0) 87 (31.6) 0.185 38 (27.5) 0.524
  Foot joints (%) 38 (19.4) 54 (19.6) 0.514 38 (27.5) 0.077
Autoantibodies
  Positive RF (%) 120 (61.2) 185 (67.3) 0.092 103 (74.6) 0.012
  Positive anti-CCP (%) 160 (81.6) 211 (76.7) 0.124 113 (81.9) 0.042
DAS-28 at cohort entry (mean ± SD) 4.7 ± 1.4 4.6 ± 1.2 0.340 4.6 ± 1.3 0.720
Medications
  NSAIDs (%) 26 (13.2) 39 (14.2) 0.217 24 (17.4) 0.115
  Prednisolone (%) 193 (98.5) 265 (96.4) 0.469 125 (90.6) 0.146
  Hydroxychloroquine (%) 190 (96.9) 264 (96.0) 0.392 135 (97.8) 0.449
  Methotrexate (%) 193 (98.5) 270 (98.2) 0.557 135 (97.8) 0.483
  Sulfasalazine (%) 51 (26.0) 72 (26.2) 0.528 36 (26.1) 0.554
  Leflunomide (%) 39 (19.9) 55 (20.0) 0.537 23 (16.7) 0.274
  Azathioprine (%) 8 (4.1) 8 (2.9) 0.329 7 (5.1) 0.430
  Mycophenolate mofetil (%) 1 (0.5) 2 (0.7) - 1 (0.7) -
  Calcineurin inhibitors (%) 3 (1.5) 6 (2.2) - 4 (2.9) -
  TNF inhibitors (%) 18 (9.2) 24 (8.7) 0.494 9 (6.5) 0.252
  Rituximab (%) 1 (0.5) 2 (0.7) - 1 (0.4) -
Treatment regimen 0.962 0.936
  Combination therapy with 2 csDMARDs (%) 123 (62.8) 176 (64.0) 88 (63.8)
  Combination therapy with 3 csDMARDs (%) 50 (25.5) 70 (25.5) 37 (26.8)
  Combination therapy with 4 csDMARDs (%) 4 (2.0) 3 (1.1) 3 (2.2)
  Combination therapy with csDMARDs (%) and 

bDMARDs (%)
19 (9.7) 26 (9.4) 10 (6.9)

Adherence to therapy (%) 147 (75.0) 215 (78.2) 0.220 100 (72.5) 0.346
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Table 3   Outcomes of treatment with tight control strategy (N = 609)

* Very early treatment group versus early treatment group
† Very early treatment group versus late treatment group
§ Only patients with a follow-up of longer than 5 years were included (N-341)
RA, rheumatoid arthritis; N, number; IQR, interquartile range; GCs, glucocorticoids; DMARDs, disease-modifying anti-rheumatic drugs; DAS-
28, disease activity score-28; SD, standard deviation

Time of treatment in RA patients

Very early (N = 196) Early (N = 275) P-value* Late (N = 138) P-value†

Sustained remission (%) 156 (79.6) 204 (74.2) 0.105 106 (76.8) 0.482
Time to sustained remission, median (IQR) months 7 (3, 18) 8 (4, 30) 0.018 9 (4, 25) 0.155
Duration of remission without flare, median (IQR) months 26 (14, 43) 24 (13, 36) 0.240 27 (13, 46) 0.946
Number of flares, median (IQR) months 2 (1, 4) 2 (1, 4) 0.689 3 (2, 5) 0.06
Sustained GCs free remission (%) 103 (53.4) 141 (53.2) 0.696 68 (54.4) 0.350
Duration of GCs discontinuation without flare, median (IQR) 

months
18 (8, 30) 15 (6, 28) 0.277 16.5 (9, 29.5) 0.796

Flare after GCs discontinuation (%) 41 (39.8) 72 (51.1) 0.053 29 (43.3) 0.385
Sustained DMARDs free remission (%) 17 (8.7) 28 (10.2) 0.351 7 (5.1) 0.149
Duration of DMARDs discontinuation without flare, median (IQR) 

months
25 (3.2, 45) 26.5 (12, 60.8) 0.568 8.5 (3, 15) 0.211

Flare after DMARDs discontinuation (%) 14 (82.4) 22 (78.6) 0.538 5 (71.4) 0.462
Biologics discontinuation (%) 3 (15.8) 4 (15.4) - 3 (30.0) -
Flare after biologics discontinuation (%) 3 (100) 3 (75.0) - 2 (66.7) -
Long-term remission (%)§ 25 (23.8) 32 (20.5) 0.409 16 (20.0) 0.444
Remission in the last visit (%) 142 (72.4) 186 (67.6) 0.154 100 (72.5) 0.550
Duration of remission in the last visit, median (IQR) months 21.5 (10, 40) 16 (11, 28) 0.044 19 (12, 38.2) 0.688
DAS-28 in the last visit (mean ± SD) 2.59 ± 0.9 2.58 ± 0.9 0.943 2.62 ± 0.9 0.707
Poor joint outcome (%) 65 (33.2) 139 (50.5) 0.001 82 (59.4) 0.001
Systemic involvement (%) 11 (5.6) 21 (7.6) 0.242 12 (7.8) 0.190

Fig. 1   Rate of remission in the 
studied patients
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stopping the treatment, 48% of abatacept group and 39% of 
the placebo group were in remission (P > 0.05). This study 
showed that although progression to RA was lower in the 
abatacept group compared with the placebo group, abata-
cept could not prevent RA development in many patients, 
and there was no significant difference in the remission rate 
at the end of the study between the 2 groups. By analyzing 
time-to-outcome curves of BeST and IMPROVED studies 
for the relationship between the time of treatment initiation 
and the chance to achieve sustained medications free remis-
sion, Bergstra et al. could not find evidence for a window of 
opportunity during the 2 years after starting RA symptoms 
[14].

The advantage of our study was analyzing data of a rela-
tively large number of patients followed for a long period 
of time and treated with a uniform strategy. This study had 
some important limitations, including (i) lack of information 
about the articular damage assessed by imaging at the base-
line and during the follow-up and (ii) probability of recall 
bias during collecting information about the start time of 
RA.

Conclusion

Medication-free remission in RA is rare, and although treat-
ment with DMARDs within 3 months of the onset of the 
disease can prevent joint damage, it cannot lead to a long-
term remission and medication-free disease.
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