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sedimentation rate (DAS28-ESR) <3.2] at week 24 were 
randomized to receive etanercept–methotrexate combina-
tion therapy or placebo–methotrexate combination ther-
apy, with or without other csDMARDs, for 28 weeks. In 
the open-label period, 72% of patients achieved DAS28-
ESR LDA at week 24. Patients enrolled in the double-
blind period had long-standing rheumatoid arthritis and 
high disease activity at baseline (mean duration, 8.1 years; 
DAS28-ESR, 6.4). In the etanercept and placebo com-
bination groups, 44% versus 17% achieved DAS28-ESR 
LDA and 34 versus 13% achieved DAS28-ESR remission 
at week 52 (p < 0.001). Adverse events were reported in 
37 and 43%, serious adverse events in 0 and 4%, and seri-
ous infections in 0 and 2% in these groups, respectively, 
in the double-blind period. After induction of response 
with etanercept combination therapy following a treat-to-
target approach in patients with long-standing rheumatoid 
arthritis and high disease activity at baseline, the etaner-
cept combination regimen was significantly more effective 
in maintaining LDA and remission than a biologic-free 
regimen.
ClinicalTrials.gov identifier. NCT01578850.

Keywords Rheumatoid arthritis · Etanercept · DMARD · 
Remission · Biologic-free treatment

Introduction

In individuals with rheumatoid arthritis (RA), joint destruc-
tion often starts within months of symptom onset and is 
evident radiographically within 2 years [1, 2]. Because 
control of inflammation may reduce joint damage and 
functional disability, new treatment guidelines recommend 
early treatment of patients with RA to induce low disease 

Abstract In this transglobal, randomized, double-blind, 
placebo-controlled, treat-to-target study, the maintenance 
of efficacy was compared between biologic–and biologic-
free–disease-modifying antirheumatic drug (DMARD) 
combination regimens after low disease activity (LDA) 
was achieved with biologic DMARD induction therapy. 
Patients with moderate-to-severe rheumatoid arthritis 
despite methotrexate therapy received open-label etaner-
cept 50 mg subcutaneously once weekly plus methotrex-
ate with or without other conventional synthetic (cs) 
DMARDs for 24 weeks. Patients achieving LDA [dis-
ease activity score in 28 joints based on erythrocyte 
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activity (LDA) or clinical remission, followed by less inten-
sive treatment to maintain this response [3]. Treatment with 
anti-tumor necrosis factor agents and the conventional syn-
thetic disease-modifying antirheumatic drug (csDMARD) 
methotrexate has been shown to significantly improve clin-
ical, radiographic, and functional outcomes in patients with 
early RA [4–7]. However, treatment guidelines and clinical 
trials with rigid patient inclusion criteria and treatment pro-
tocols may have limited application in real-world practice. 
In addition, relatively few studies have been conducted to 
assess treat-to-target (T2T) strategies in RA patients from 
geographic regions outside the United States and Western 
Europe, where biologic therapy is frequently limited to use 
in severe and refractory disease.

To address these gaps in knowledge, a transglobal T2T 
study was conducted that compared the maintenance of 
efficacy provided by etanercept and methotrexate with or 
without other csDMARDs versus placebo and methotrex-
ate with or without other csDMARDs in patients with mod-
erate-to-severe RA who had achieved LDA with biologic 
combination induction therapy (ClinicalTrials.gov identi-
fier: NCT01578850).

Materials and methods

Study design

This report presents findings from prespecified analyses for 
this two-period, randomized, double-blind, placebo-con-
trolled study that was conducted from July 2012 to March 
2015 at 61 centers in 19 countries in Africa, Asia, Central 
and Eastern Europe, Latin America, and the Middle East. 
The study was conducted according to the International 
Conference on Harmonisation guidelines for Good Clini-
cal Practice (GCP), the International Ethical Guidelines 
for Biomedical Research Involving Human Subjects from 
the Council for International Organizations of Medical Sci-
ences, and the Declaration of Helsinki. The study protocol 
and informed consent form were approved by the inde-
pendent ethics committee or institutional review board at 
each participating center before patient screening.

Patients

Adults were eligible for enrollment in the initial 24-week 
open-label induction period if they had active moderate-to-
severe RA, defined as a disease activity score in 28 joints 
[DAS28; on the basis of erythrocyte sedimentation rate 
(ESR)] of ≥3.2, with ≥6 tender joint count and ≥6 swol-
len joint count or an ESR level ≥28 mm/h, and a C-reactive 
protein (CRP) level ≥3.5 mg/L despite methotrexate therapy. 
Patients had received a diagnosis of RA at least 1 year prior 

to screening, which was based on the 1987 revised classifi-
cation criteria of the American College of Rheumatology 
(ACR) [8]. Participants were required to have been receiv-
ing methotrexate therapy administered in a dose of ≥10 mg/
week for at least 12 weeks before enrollment and at stable 
doses for at least 4 weeks before screening. Nonsteroidal 
anti-inflammatory drug (NSAID) dose must have been stable 
for at least 2 weeks and the prednisone (or equivalent) dose 
≤7.5 mg/day and stable for 4 weeks before the baseline visit.

Patients were excluded if they had received a csD-
MARD other than methotrexate, sulfasalazine, hydroxy-
chloroquine, or leflunomide or a biologic DMARD within 
2 months of baseline, or a biologic B cell-depleting agent 
within 2 years of baseline. Patients were also excluded if 
they had received any live vaccine within 4 weeks of base-
line or during the study or had active tuberculosis in the 
previous 2 years. Patients with latent tuberculosis were 
included only when local guidelines for prophylactic 
treatment were followed and if such treatment was initi-
ated or completed within 1 month of baseline. All patients 
provided written informed consent before initiation of all 
study-related procedures.

In the subsequent 28-week, double-blind, placebo-
controlled maintenance period, participants were eligible 
for randomization if they had completed the open-label 
period, had achieved LDA (DAS28-ESR <3.2) at week 
24, and were willing to continue stable doses of all con-
comitant treatments for RA received at week 24 through 
week 52 (unless dose adjustment was needed because of 
adverse events). Patients were excluded from this period 
if they had received a prednisone dose of >7.5 mg/day or 
the dose had been changed within 14 days of randomiza-
tion (week 24), they had received a modified methotrexate 
dose within 8 weeks of randomization (with the exception 
of dose reductions because of adverse events), or they had 
taken any prohibited medications.

Study treatment

Patients who were enrolled in the initial open-label period 
received subcutaneous injections of 50 mg of etanercept 
weekly plus oral methotrexate with or without the other 
permitted csDMARDs sulfasalazine, hydroxychloroquine, 
and leflunomide for 24 weeks. Doses of the csDMARDs 
were adjusted up to week 16 at the investigator’s discre-
tion with the goal of patients achieving remission (DAS28-
ESR <2.6). After week 16, doses of these agents were to 
remain stable unless patients had unacceptable adverse 
events. Patients who did not achieve the criteria for LDA 
(DAS28-ESR <3.2) at week 24 of the open-label period 
were considered not to have had a response and were dis-
continued from the study.
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Patients who met the criteria for LDA in the open-
label period were randomly assigned to one of two treat-
ment groups: a group that received etanercept at a dose of 
50 mg administered as a weekly subcutaneous injection 
plus oral methotrexate with or without other csDMARDs 
(etanercept combination-therapy group) or a group that 
received a weekly placebo subcutaneous injection plus oral 
methotrexate with or without other csDMARDs (placebo 
combination-therapy group) for 28 weeks. In both groups, 
patients maintained stable doses of methotrexate, other 
csDMARDs, and corticosteroids throughout the second 
period, although reductions in doses were allowed at the 
investigator’s discretion in patients with adverse events.

In the double-blind period, patients in the placebo com-
bination-therapy group who experienced a flare, defined 
as a loss of LDA (DAS28-ESR  ≥3.2) and worsening in 
DAS28-ESR  ≥0.6, received etanercept 50 mg weekly as 
rescue therapy in a blinded fashion. Patients in the etaner-
cept combination-therapy group who met criteria for 
flare continued to receive their randomized treatment in a 
blinded fashion.

Blinding and randomization

In the second period, the study was patient-, investigator-, 
and sponsor-blinded. Pre-filled syringes were labeled, such 
that patients’ treatment assignment could not be deter-
mined. Blinding was only broken in emergency situations 
involving patient safety; treatment and randomization infor-
mation was otherwise kept confidential and not released 
to investigators or study staff until the study’s conclusion. 
Methotrexate was used open label in both study periods, 
with bottles labeled to allow identification of contents.

Screening, enrollment, and randomization were accom-
plished using an automated internet/telephone randomiza-
tion system (i.e., the Interactive Web Response System). At 
the screening visit, the investigative site contacted the sys-
tem to screen the patient. At week 24, the system associated 
the patient with the next available treatment on the rand-
omization schedule and provided a randomization number; 
patients who met LDA criteria were subsequently rand-
omized in a 1:1 ratio to one of the two treatment groups.

Collected patient data and assessments

The primary efficacy endpoint was the percentage of 
patients in the etanercept and placebo combination-therapy 
groups in the double-blind period who achieved DAS28 
LDA based on ESR (DAS28-ESR <3.2) at week 52 with-
out rescue medication. Secondary endpoints included 
DAS28 remission based on ESR and C-reactive pro-
tein (DAS28-ESR/-CRP <2.6); DAS28 LDA based on 
CRP (<3.2); LDA and remission according to simplified 

disease activity index criteria (SDAI; LDA, SDAI >3.3 to 
≤11; remission, SDAI ≤3.3) and clinical disease activity 
index criteria (CDAI; LDA, CDAI >2.8 to ≤10; remis-
sion, CDAI ≤2.8); and American College of Rheumatol-
ogy (ACR) 20, ACR50, ACR70, and ACR90 responses (20, 
50, 70, and 90% reduction, respectively, in the number of 
tender and swollen joints and improvement in three other 
ACR core set variables). Changes from baseline in DAS28, 
SDAI, CDAI, swollen and tender joint counts (0–28 joints), 
physician and patient global assessments (1–10 numerical 
rating scale), ESR and CRP levels, and patient-assessed 
general health and pain (100-mm visual analog scales) 
were assessed. Patient-reported outcomes were also evalu-
ated with the Health Assessment Questionnaire-Disability 
Index (HAQ-DI; scores 0–3, with higher scores denoting 
greater disability), and with the EuroQoL-5 health state 
visual analog scale and utility total index.

In the double-blind period, the proportions of patients 
who experienced a flare were assessed, with flare defined as 
DAS28-ESR ≥3.2 and an increase of ≥0.6 from the week 
24 DAS28-ESR score. Time to flare was also investigated 
in the second period. To assess if patients who achieved an 
early response to open-label treatment were more likely to 
also respond to double-blind treatment, the proportions of 
patients who achieved both DAS28 LDA at week 16 and 
the primary endpoint at week 52 were calculated in each of 
the randomized treatment groups.

Statistical analysis

Efficacy analyses were conducted in the full analysis set 
(FAS) population in each period using the last observa-
tion before rescue carried-forward (LOCF) approach. For 
the open-label period, the FAS population included patients 
who had taken at least one dose of study medication dur-
ing the period; for the double-blind period, it included 
randomized patients who had achieved DAS28-ESR <3.2 
at week 24, had received at least one dose of study medi-
cation, and had at least one DAS28-ESR evaluation in 
the period. Due to noncompliance with GCP at one study 
center, 11 patients were excluded from the efficacy analy-
ses for the open-label period and 6 patients for the double-
blind period. Analysis of covariance and a Cochran-Man-
tel-Haenszel test were used for between-group comparisons 
of continuous and binary data, respectively, at week 52. 
For all efficacy and patient-reported outcome analyses in 
the double-blind period in which LOCF imputation was 
applied, for patients receiving rescue therapy, the final 
value before the first dose of rescue therapy was used as 
the “carried-forward” value. Safety findings were analyzed 
in all patients who had received at least one dose of study 
medication during each period.
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Time to flare during the double-blind period was ana-
lyzed using Kaplan-Meier and log-rank tests. For patients 
who experienced flare, the time to flare was measured from 
randomization until the occurrence of the first flare. All 
other patients were censored and time to event was meas-
ured from randomization until the last observed visit in the 
double-blind period.

In post hoc analyses of the effect of early treatment 
response in the open-label period, Chi-square tests were 
used to compare the subgroups of patients who did and did 
not achieve early LDA, both within each treatment group 
and overall stratified by treatment group. Treatment was 
also compared within each early response subgroup sepa-
rately and overall stratified by early response subgroup. 
The Breslow-Day test was used to test for treatment by 
early response interaction.

Results

Patient disposition and baseline characteristics

Patient disposition through the course of the study is shown 
in Fig. 1. Of the 489 patients treated in the open-label 
period, 343 received treatment in the double-blind period 
(etanercept combination-therapy group, n = 167; pla-
cebo combination-therapy group, n = 176; safety popula-
tion); 331 patients were included in efficacy analyses in the 
double-blind period (n = 163 and n = 168, respectively; 

FAS); and 316 patients completed the study (n = 154 and 
n = 162). Of patients treated in the double-blind period, 
the proportions of patients who discontinued treatment 
for safety and nonsafety reasons were similar between the 
treatment groups.

Demographic and disease characteristics were compara-
ble between the treatment groups at baseline of the double-
blind period (Tables 1, 2). Patients who were analyzed in 
the double-blind period had long-standing RA (mean dura-
tion, 8.1 years) and high disease activity (DAS28-ESR, 6.4). 

Efficacy

Response and other efficacy outcomes in the open‑label 
period

Among patients enrolled in the open-label period, who all 
received etanercept combination induction therapy, 341 and 
126 (72 and 27% of 473 patients included in this analy-
sis) achieved LDA or remission, respectively, according 
to DAS28-ESR criteria at week 24. A total of 342 and 66 
patients (73 and 14% of 472 patients analyzed) had LDA 
or remission based on SDAI criteria, and 358 and 51 (76 
and 11% of 473 patients analyzed) had LDA or remission 
based on CDAI criteria. ACR20, ACR50, ACR70, and 
ACR90 responses were achieved, respectively, by 412, 340, 
185, and 27 patients (88, 73, 39, and 6% of 469 patients 
analyzed) in this period. At week 24, 377 and 221 patients 
(80 and 47% of 473 patients analyzed) achieved a minimal 

Fig. 1  Patient disposition in 
the open-label and double-blind 
periods

Etanercept
combination therapy

n = 169

Placebo
combination therapy

n = 177

Discontinued, n = 13
• Study terminated, n = 5
• Adverse event, n = 3
• Unwilling to participate, n = 2
• Inadequate response, n = 1
• Other, n = 2

Completed double-blind period
n = 154

Completed double-blind period
n = 162

   

Screened patients, n = 734

Discontinued, n = 37
• Did not satisfy entry criteria, n = 12
• Adverse event, n = 11
• Unwilling to participate, n = 9

Completed week 24, n = 452   

Etanercept combination induction therapy
in 24-week open-label period, n = 489

• Study terminated by sponsor, n = 3
• Inadequate clinical response, n = 1
• Death, n = 1

Randomized
but not treated, 
n = 1

Randomized
but not treated,

n = 2

Discontinued, n = 14
• Study terminated, n = 4
• Adverse event, n = 6
• Unwilling to participate, n = 2
• Other, n = 2

Randomized patients in 28-week double-blind period, n = 346
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clinically important difference in HAQ-DI (improvement 
>0.22) and a normal HAQ-DI score (≤0.5), respectively.

In the open-label period, significant improvements 
from baseline were observed at all timepoints in DAS28-
ESR [mean change from baseline at week 24 (SD), −3.2 
(1.4); p < 0.001], DAS28-CRP [−3.0 (1.3); p < 0.001], 
SDAI [−30.6 (14.3); p < 0.001], and CDAI [−29.3 (13.7); 
p < 0.001]. Similarly, throughout this period, CRP levels 
were significantly improved [mean change from baseline at 
week 24, −14.5 (27.6); p < 0.001], as were HAQ-DI scores 
[−0.8 (0.7); p < 0.001].

Response and other efficacy outcomes in the double‑blind 
period

Among patients who met the criteria for LDA at the end 
of the open-label phase (week 24) and who were ran-
domly assigned to one of the two treatment groups for 
the double-blind phase, a significantly higher propor-
tion of patients in the etanercept combination-therapy 
group [71/163 (44%)] achieved the primary study end-
point of DAS28-ESR LDA at week 52 than patients in 
the placebo combination-therapy group [29/168 (17%); 
p < 0.001] (Fig. 2a). Significant differences were also 
seen between the etanercept and the placebo combination-
therapy groups in the proportions of patients who had 

remission according to DAS28-ESR criteria, LDA and 
remission according to DAS28-CRP and SDAI, and LDA 
according to CDAI criteria at week 52 (Fig. 2a). In addi-
tion, similar results were observed for patients achieving 
ACR50 and ACR70 response criteria (Fig. 2b) and a nor-
mal HAQ-DI score (Fig. 2c).

At weeks 28, 36, 44, and 52 in the double-blind period, 
the mean DAS28-ESR was significantly lower among 
patients receiving etanercept combination therapy than 
among those receiving placebo combination therapies 
(p < 0.001; Fig. 3a). A significant difference favoring 
biologic combination therapy was also observed in the 
DAS28-CRP, SDAI, and CDAI (Fig. 3a), as well as CRP 
concentrations (Fig. 3b) and HAQ-DI (Fig. 3c), at all time-
points during this period. Results for additional clinical and 
patient-reported outcomes during the double-blind period 
are summarized in Table 2.

Flare

In the double-blind period, 85 of 163 patients (52%) in 
the etanercept combination-therapy group and 134 of 
168 patients (80%) in the placebo combination-therapy 
group experienced a flare (loss of LDA and worsening 
in DAS28-ESR ≥0.6 after week 24). The median time-
to-flare (95% CI) in these groups was 197 days (141, 

Table 1  Demographic and disease characteristics at baseline of the open-label and double-blind periods

Data represent mean values (standard deviation), unless otherwise specified. Findings from the double-blind period FAS population

aCCP anticyclic citrullinated peptide antibody, csDMARD conventional synthetic disease-modifying antirheumatic drug, FAS full analysis set, 
MTX methotrexate, NSAID nonsteroidal anti-inflammatory drug, RF rheumatoid factor

Open-label period Double-blind period

Etanercept combination-therapy 
group (n = 489)

Etanercept combination-therapy 
group (n = 163)

Placebo combination-therapy group 
(n = 168)

Age, years 47.5 (12.2) 46.1 (12.9) 47.2 (11.8)

Female, n (%) 423 (86.5) 136 (83.4) 143 (85.1)

Race, n (%)

 White 276 (56.4) 100 (61.3) 113 (67.3)

 Black 2 (0.4) 1 (0.6) 0

 Asian 137 (28.0) 32 (19.6) 29 (17.3)

 Other 74 (15.1) 30 (18.4) 26 (15.5)

Symptom duration, years 8.0 (6.8) 8.0 (7.4) 8.3 (6.8)

RF positive, n (%) 403 (82.4) 135 (82.8) 140 (83.3)

aCCP positive, n (%) 385 (78.7) 127 (77.9) 136 (81.0)

Prior medications, n (%)

 NSAIDs 314 (64.2) 113 (69.3) 107 (63.7)

 Corticosteroids 339 (69.3) 113 (69.3) 111 (66.1)

 csDMARDs (not MTX) 187 (38.2) 62 (38.0) 57 (33.9)

 MTX dose, mg/week 13.7 (4.8) 13.4 (4.5) 13.6 (5.5)

 MTX monotherapy, n (%) 297 (60.7) 102 (62.6) 108 (64.3)
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Fig. 2  Proportions of patients 
achieving a LDA and remission 
according to DAS28, SDAI, 
and CDAI criteria; b responses 
based on ACR criteria; and c 
minimal clinically important 
difference in HAQ-DI (>0.22) 
and normal HAQ-DI score 
(≤0.5) during the open-label 
(week 24) and double-blind 
(week 52) periods. Analyses 
conducted in the FAS popula-
tion, using an LOCF approach. 
ACR American College of 
Rheumatology, CDAI clinical 
disease activity index, CRP 
C-reactive protein, DAS28 
disease activity score in 28 
joints, DAS28-CRP DAS 28 on 
the basis of CRP, DAS28-ESR 
DAS 28 on the basis of ESR, 
ESR erythrocyte sedimenta-
tion rate, FAS full analysis set, 
HAQ-DI Health Assessment 
Questionnaire-Disability Index, 
LDA low disease activity, LOCF 
last observation before rescue 
carried forward, SDAI simpli-
fied disease activity index. 
*p < 0.05, †p < 0.01, ‡p < 0.001 
between-group comparison for 
change from baseline
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203) and 84 days (32, 85), respectively, in this period 
(p < 0.001; Supplementary Figure).

Sustained response

In the etanercept–methotrexate group, 38 of 67 patients 
(57%) who had DAS28 LDA at week 16 also achieved the 

primary endpoint (i.e., DAS28 LDA without rescue medi-
cation) at week 52, compared with 33 of 96 (34%) of those 
who did not have DAS28 LDA at week 16 (p = 0.005). In 
the placebo–methotrexate group, 20 of 71 (28%) patients 
who had DAS28 LDA at week 16 achieved the primary 
endpoint at week 52, versus 9 of 97 (9%) who did not have 
an early response (p = 0.001). However, the proportion of 
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Fig. 3  Clinical and functional results: a DAS28-ESR, DAS28-CRP, 
SDAI, and CDAI, b CRP concentrations; and c HAQ-DI scores in 
patients receiving induction and maintenance therapy at week 0 and 
during the double-blind period. Analyses conducted in the FAS popu-
lation, using an LOCF approach. CDAI clinical disease activity index, 
CRP C-reactive protein, DAS28 disease activity score in 28 joints, 
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patients who achieved DAS28 LDA at week 52 was signif-
icantly higher in the etanercept–methotrexate group than 
in the placebo–methotrexate group in both those achieving 
and those not achieving week-16 LDA (p < 0.001).

Safety

A summary of safety findings in the open-label and double-
blind periods is provided in Table 3. Adverse events were 
reported in 51% of patients in the open-label phase, and 
in 37 and 43% of the patients in the etanercept combina-
tion-therapy group and the placebo combination-therapy 
group, respectively, in the double-blind phase. One death 
occurred in the open-label period and none in the double-
blind period. A 69-year-old Asian woman who had been 
receiving etanercept–methotrexate induction therapy and 
whose medical history included hyperthyroidism, angina 
pectoris, hypertension, anemia, and dizziness, died sud-
denly. Because an autopsy was not performed, the cause of 
death was unknown; treatment could not be ruled out as a 
possible cause, and the death was assessed as being related 
to treatment.

Treatment-related nonfatal serious adverse events occur-
ring in the open-label period included herpes zoster, pneu-
monia, lower respiratory tract infection, salmonella sepsis, 
extradural abscess, and intervertebral discitis (n = 1, each); 
in the double-blind period, such events included sinusitis, 
urinary tract infection, and pneumonia [n = 1, each (all in 
the placebo combination-therapy group)]. No new safety 
signals were reported in either period of the study.

Discussion

In this two-period study conducted in Central and Eastern 
Europe, Latin America, the Middle East, Africa, and Asia, 
induction therapy with etanercept plus methotrexate, with 

or without other csDMARDs, following a T2T approach 
was effective in patients with long-standing RA and high 
disease activity at baseline. In the maintenance phase of the 
study, after induction of response, the etanercept combina-
tion regimen was significantly more effective in maintain-
ing LDA and remission than a biologic-free regimen. More-
over, significantly higher proportions of patients receiving 
biologic combination therapy in the double-blind period 
achieved other clinical (e.g., ACR50 and ACR70 responses) 
and functional (e.g., normal HAQ-DI scores) endpoints. 
The safety profile of etanercept in this study was consistent 
with that observed in the previous clinical trials of the bio-
logic in RA, with no unexpected safety issues observed in 
either the induction or maintenance study period.

Although this study was designed to evaluate the effi-
cacy and safety of a T2T approach in patients with moder-
ate-to-severe RA, the population evaluated had quite severe 
disease of long duration. The severity of disease in this 
patient population likely contributed to the high frequency 
of flare observed in the maintenance period, although the 
frequency of flare was lower in the biologic combination-
therapy group than in the biologic-free combination-
therapy group (52 vs. 80%, respectively). Patients in the 
etanercept group also experienced disease flare at a later 
timepoint than those in the placebo group in the double-
blind period (197 vs. 84 days).

Improvements in the control of inflammation in RA  
with csDMARDs and biologics have resulted in mark-
edly better clinical outcomes over the past few decades. A 
proportion of patients treated with these agents are able to 
achieve sustained remission, prompting questions about the 
appropriate management of this patient subgroup. Taper-
ing or discontinuation of csDMARD or biologic therapy 
in patients who have maintained disease control over time 
is an attractive option, largely due to reduced treatment-
related adverse events and costs and the desire to avoid 
needless treatment. However, the findings of this T2T 

Table 3  Summary of adverse events during the open-label and double-blind periods

Findings from open-label and double-blind period safety populations

Adverse events No. of patients (%)

Open-label period Double-blind period

Etanercept combination-therapy 
group (n = 489)

Etanercept combination-therapy 
group (n = 167)

Placebo combination-therapy group 
(n = 176)

Treatment-emergent adverse event 250 (51.1) 62 (37.1) 75 (42.6)

Serious adverse event 13 (2.7) 0 (0) 7 (4.0)

Adverse event leading to discon-
tinuation

18 (3.7) 3 (1.8) 6 (3.4)

Infections 100 (20.4) 20 (12.0) 37 (21.0)

Serious infections 6 (1.2) 0 3 (1.7)

Opportunistic infections 5 (1.0) 1 (0.6) 1 (0.6)
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study support continuation of biologic combination therapy 
in patients with an initial response, as it provided greater 
clinical and functional benefits than biologic-free combina-
tion therapy. For patients with established RA who achieve 
LDA, such as those in the present study, the ACR currently 
recommends continuation of csDMARDs and biologics, 
because cessation of treatment is unsuccessful in most 
patients [3]. Updated recommendations from the European 
League Against Rheumatism also cite the risk of flare upon 
withdrawal of biologic therapy in patients with established 
RA, and suggest that biologic tapering be considered only 
in those who have achieved persistent remission [9]. Simi-
larly, based on available evidence, tapering of biologics is 
only recommended by the Asia Pacific League of Associa-
tions for Rheumatology in patients who have achieved clin-
ical remission for at least 12 months [10].

The limitations of this study include the open-label 
study design in the induction period. Greater than 80% of 
patients enrolled in this study had severe disease activity, 
and the population had long-standing disease, which may 
explain in part the relatively low proportion of patients who 
achieved LDA at the end of the open-label period. The one-
time assessment for randomization eligibility may have 
contributed to the high rates of disease flare observed in the 
double-blind phase (i.e., 52% and 80% of patients in the 
etanercept and placebo combination groups, respectively). 
A longer period of sustained LDA or remission may be nec-
essary to confirm the treatment efficacy. In addition, of the 
initial 489 patients who received induction therapy in the 
open-label period, only 343 were treated in the randomized 
double-blind period and 316 completed the latter period. 
Approximately one-third of the population was, therefore, 
lost for evaluation, which may have affected the results. 
Moreover, in the double-blind treatment period, patients 
who achieved LDA at week 24 could be randomized to 
etanercept or placebo combination therapy, which may 
have introduced bias in the assessment of disease activity 
at the pre-randomization visit. A longer duration of induc-
tion combination therapy, resulting in a longer period of 
sustained LDA or remission, may have reduced the high 
prevalence of flare in the maintenance period. Moreover, 
a longer period of observation in the maintenance period 
among patients with this life-long disease would be neces-
sary to determine the proportion who can achieve a sus-
tained response in the biologic and biologic-free treatment 
groups. The absence of a randomized reduced-dose etaner-
cept combination therapy group in the double-blind period 
may also be considered a limitation of the study design. 
In previous studies, biologic step-down therapy has been 
shown to more effectively maintain response than biologic 
withdrawal in patient populations with long-standing mod-
erate RA [11] and with early moderate-to-severe disease 
[12]. In addition, no analyses were conducted to detect 

potential differences in response among patients in the 
etanercept and placebo combination-therapy groups asso-
ciated with the various concomitant csDMARDs admin-
istered. Finally, patients enrolled in this study were not 
evaluated radiographically, precluding evaluation of the 
subclinical effects of a T2T approach.

In summary, the findings of this T2T study support the 
use of etanercept combination therapy as induction ther-
apy in patients with moderate-to-severe RA and suggest 
that continuation of the biologic regimen gives results 
superior to a biologic-free regimen in those who achieve 
an initial response. Further research may be warranted 
to evaluate whether continuing a biologic regimen at a 
reduced dose would also result in superior disease control 
compared with a biologic-free regimen in patients with 
long-standing severe disease who have achieved response 
with full-dose biologic therapy.
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