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Rheumatoid arthritis

AbstrAct
Objective to evaluate long-term clinical, functional and 
radiographic outcomes in an open-label extension (Ole) 
study in patients with rheumatoid arthritis (ra) receiving 
adalimumab monotherapy or adalimumab+methotrexate 
following attainment of low disease activity (lDa) with 
adalimumab+methotrexate.
Methods Methotrexate-naive patients with early 
ra were randomised to adalimumab, methotrexate 
or adalimumab +methotrexate in a double-blind, 
2-year study. Patients who completed the study and 
achieved lDa (28-joint Disease activity Score using 
c reactive protein (DaS28(crP)<3.2) could receive 
adalimumab monotherapy for up to 8 additional years 
in the Ole; open-label methotrexate could be added per 
investigator’s discretion. this post hoc analysis included 
data up to Ole year 3 (study year 5) from patients 
receiving adalimumab+methotrexate who achieved 
lDa at year 2 followed by adalimumab monotherapy or 
methotrexate reinitiation. normal physical function was 
defined as Disability index of the Health assessment 
Questionnaire <0.5 and radiographic non-progression as 
change in modified total Sharp score ≤0.5.
Results Of 140 patients initiating adalimumab 
monotherapy, 84 (60%) received adalimumab only 
(methotrexate non-use) and 56 (40%) reinitiated 
methotrexate (methotrexate use) during Ole treatment. 
Median (iQr) time to first methotrexate use was 5.1 
(0.1–31.4) weeks. among methotrexate users, 61% 
retained lDa, 48% achieved DaS28(crP) <2.6, 45% had 
normal physical function and 46% had no radiographic 
progression at year 5; for non-users, 63%, 50%, 58% 
and 50%, respectively, achieved these milestones. 
adverse event rates were similar between methotrexate 
non-use and use patients.
Conclusions adalimumab monotherapy effectively 
maintained good clinical, functional and radiographic 
outcomes for up to 3 additional years in ≥50% 
of patients who attained lDa after 2 years of 
adalimumab+methotrexate therapy.
Trial registration number nct00195663; Post-results.

InTROduCTIOn
Rheumatoid arthritis (RA) is a chronic 
systemic inflammatory disease that primarily 
affects the synovial joints. The current treat-
ment guidelines recommend the use of 
conventional synthetic disease-modifying 
antirheumatic drugs (csDMARDs), such as 

Key messages

What is already known about this subject?
 ► the combination of adalimumab and methotrexate 
demonstrated radiographic, clinical and functional 
superiority compared with adalimumab or meth-
otrexate monotherapies in patients with early, ag-
gressive rheumatoid arthritis in the 2-year PreMier 
study.

 ► Per the current treatment guidelines, if a patient 
achieves remission with combination therapy, the 
recommendation is to taper biologic therapy and 
continue with methotrexate monotherapy; however, 
personal preference or intolerance may necessitate 
discontinuation of methotrexate in some patients.

What does this study add?
 ► Following attainment of low disease activity (lDa) af-
ter 2 years of adalimumab+methotrexate therapy, 
adalimumab monotherapy permitted  ≥50% of the 
patients to retain lDa, normal physical function and 
minimal radiographic progression for up to 3 years.

 ► Methotrexate was reinitiated in 40% of patients and 
comparison between groups who stopped or reiniti-
ated methotrexate did not suggest significant differ-
ences during follow-up.

How might this impact on clinical practice?
 ► continuation of combination therapy or tapering of 
adalimumab may be suitable for many patients once 
clinical target has been achieved with initial adalim-
umab+methotrexate therapy; however, methotrex-
ate withdrawal may be possible for some patients.
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methotrexate, as part of an initial treatment strategy, 
followed by an addition of a biologic DMARD if treat-
ment target is not attained and poor prognostic factors 
are present.1 Furthermore, if a patient is in remission, 
tapering biologic DMARDs should be considered, espe-
cially if the treatment is combined with csDMARDs. 
However, although treatment recommendations indicate 
that biologic DMARDs, such as tumour necrosis factor 
(TNF) inhibitors, should be administered in combination 
with methotrexate because of increased efficacy1–4 and 
because patients reportedly prefer combination therapy,5 
the proportion of patients in registries receiving biologic 
DMARDs as monotherapy is higher than the proportion 
expected to be intolerant to methotrexate.6 7

A combination treatment with a TNF inhibitor and 
methotrexate suppresses inflammation, reduces the risk 
of joint damage or progression and improves physical 
function more effectively than methotrexate alone.8–13 
However, methotrexate may cause mild adverse events 
(AEs) such as diarrhoea, nausea and headache.14–17 As 
such, withdrawing methotrexate treatment may be desir-
able for some patients. Despite an increased interest in 
understanding whether TNF inhibitors can be safely 
withdrawn from patients with RA receiving combina-
tion therapy once a clinical target has been achieved,18 
the ability of the TNF inhibitor to maintain the target 
as monotherapy following methotrexate withdrawal has 
received less consideration.

Analysis of the biologic register of the Dutch Rheu-
matoid Arthritis Monitoring Project indicated that in 
patients with RA receiving combination therapy consisting 
of a TNF inhibitor and methotrexate, disease activity 
decreased after methotrexate withdrawal.19 Addition-
ally, the duration that patients were able to stay on TNF 
inhibitor therapy was comparable between those who 
had methotrexate withdrawn and those who continued 
on combination therapy. Similar results were found in a 
smaller observational extension study.20 Furthermore, in 
an open-label trial of patients receiving etanercept with 
or without methotrexate who had achieved low disease 
activity (LDA)/remission at 6 months, similar radio-
graphic and clinical outcomes were observed between 
the treatment groups at 12 and 24 months.21 Together, 
these data suggest that in some patients, TNF inhibitor 
monotherapy can maintain LDA after the discontinua-
tion of methotrexate.

The combination of adalimumab, a fully human IgG1 
antibody specific for TNF-α, and methotrexate demon-
strated radiographic, clinical and functional superiority 
compared with adalimumab or methotrexate monother-
apies in patients with early, aggressive RA in the 2-year 
PREMIER study.2 Furthermore, the results from the 8-year 
open-label extension (OLE) of PREMIER supported the 
long-term favourable benefit–risk profile of initial adalim-
umab and methotrexate therapy in patients with RA.22 23 
The objective of this post hoc analysis was to evaluate 
the ability of adalimumab to maintain treatment target 
as monotherapy following methotrexate withdrawal by 

assessing the long-term clinical, functional and radio-
graphic outcomes up to year 3 of PREMIER OLE (year 5 
of the study) after withdrawal of methotrexate in patients 
with RA who attained LDA with adalimumab and meth-
otrexate combination therapy. An additional objective 
was to identify patient or disease characteristics associ-
ated with methotrexate reinitiation after methotrexate 
withdrawal.

PaTIenTs  and MeTHOds
study design
The methods and results of the 2-year, randomised, 
double-blind, multicentre, phase III PREMIER study 
(NCT00195663) have been published.2 The study was 
in compliance with the Helsinki Declaration. Briefly, 
patients with early RA were randomised 1:1:1 to three 
cohorts to receive monotherapy with adalimumab 40 mg 
subcutaneously (SC) every other week, monotherapy with 
oral methotrexate initiated at 7.5 mg weekly and rapidly 
increased up to 20 mg by week 8 or a combination of adal-
imumab 40 mg every other week and oral methotrexate 
up to 20 mg weekly. At year 2, all patients who completed 
the PREMIER study were eligible to enter the OLE to 
receive open-label adalimumab 40 mg SC every other 
week for up to an additional 8 years.22 Open-label meth-
otrexate up to 20 mg weekly could be added to the treat-
ment regimen at any time at the investigator’s discretion. 
This analysis evaluated long-term clinical, functional and 
radiographic outcomes up to year 3 of the OLE (year 5 of 
the study); this time point was chosen as the cut-off due 
to low patient numbers remaining in the study beyond 
OLE year 3, irrespective of methotrexate use.

Patients
Adult patients (≥18 years old) were enrolled at 133 sites 
in Australia, Europe and North America. The PREMIER 
inclusion and exclusion criteria have been previously 
reported.2 The main inclusion criteria were a diagnosis 
of RA as defined by the 1987 revised American College 
of Rheumatology criteria and a disease duration <3 years, 
plus a swollen joint count ≥8 out of 66 assessed joints, a 
tender joint count ≥10 out of 68 assessed joints, an eryth-
rocyte sedimentation rate ≥28 mm/hour or C reactive 
protein (CRP) ≥1.5 mg/dL. Patients were also required 
to be either rheumatoid factor positive or have at least 
one joint erosion. Patients were excluded if they had 
received prior treatment with methotrexate, cyclophos-
phamide, ciclosporin, azathioprine, >2 other DMARDs 
or a prednisone equivalent >10 mg/day within 30 days of 
screening.

efficacy assessments
Clinical and functional responses were assessed at 
regular intervals throughout the OLE (every 12 weeks 
during OLE year 1 and every 16 weeks between OLE 
years 1 and 3). Clinical outcomes were assessed using 
the 28-joint Disease Activity Score using C reactive 
protein (DAS28(CRP)). Patients were considered to 
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have reached LDA if they achieved a DAS28(CRP) 
score <3.2; achievement of DAS28(CRP) score <2.6 was 
also assessed. Physical function was determined through 
the Disability Index of the Health Assessment Question-
naire (HAQ-DI). Normal physical function was defined 
as HAQ-DI score <0.5. Joint damage was assessed via radi-
ography by independent readers who were blinded to 
patient, treatment and sequence; readers scored images 
for joint damage at study baseline and years 2, 3 and 5 
of the study using the modified total Sharp score (mTSS; 
range, 0–398). Radiographic non-progression was 
defined as mean change from year 2 through 5 (OLE 
years 0 through 3) in mTSS (ΔmTSS) of ≤0.5 units. Joint 
erosion, joint space narrowing, Patient Global Assess-
ment and Physician Global Assessment (PGA) from year 
2 through 5 (OLE years 0 through 3) were also meas-
ured.

safety
Treatment-emergent AEs were defined as any AE with an 
onset on or after the first dose of open-label study drug 
up to 70 days after the last dose or 1825 days from the first 
dose (ie, from OLE years 0 through 3).

statistical methods
This post hoc analysis included data from patients 
treated with adalimumab+methotrexate during the 
2-year blinded study who reached at least an LDA state 
at year 2 of the study and either received open-label 
adalimumab as monotherapy up to OLE year 3 (meth-
otrexate non-use) or reinitiated methotrexate therapy at 
some point between OLE years 0 and 3 (methotrexate 
use). LDA rather than DAS28(CRP) <2.6 was selected 
as a measure of clinical response to allow for sufficient 
numbers of patients achieving a favourable outcome 
from which to evaluate methotrexate withdrawal. Mean 

Figure 1 Patient disposition of responders to adalimumab+methotrexate at year 2 (OLE entry) from the primary study who 
were in methotrexate non-use or use groups during the OLE. AE, adverse event; ELISA, enzyme-linked immunosorbent assay; 
LDA, low disease activity; MTX, methotrexate; OLE, open-label extension. *Patients entering the OLE received open-label 
adalimumab 40 mg every other week and could receive MTX at the investigator’s discretion. †In the MTX non-use group, 
eight patients discontinued because of AEs (stage III malignant melanoma (n=1); squamous cell carcinoma of the tongue 
(n=1); mycobacterium marinum skin infection (n=1); mycobacterium avium complex infection (n=1); cholecystitis and gastric 
adenocarcinoma (n=1); alternations of cardiac rhythm (n=1); psoriasis-like eczema and severe bone marrow puncture due to 
lymphocytosis (n=1) and anaemia, fever and aortic valve endocarditis (n=1). ‡In the MTX use group, five patients discontinued 
because of AEs (cognitive impairment and a positive ELISA test (n=1); neutropenia (n=1); dyspnoea on exertion (n=1); nasal 
ulcer (n=1) and atrial fibrillation, encephalopathia, Gram-negative sepsis, septic shock, multiorgan failure, haemophagocytic 
syndrome, respiratory insufficiency, melena and Epstein-Barr virus infection (n=1). §Reflects the percentages of year 2 LDA 
responders who were in MTX non-use or use groups during the OLE and completed OLE year 3 (year 5 of the study).
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DAS28(CRP) as well as the percentages of patients with 
scores <3.2 (LDA) or <2.6 were summarised by visit. Mean 
HAQ-DI and the percentage of patients having normal 
physical function (HAQ-DI <0.5) were summarised by 
visit.

The percentages of patients who remained in LDA, 
achieved DAS28(CRP) <2.6 or had normal physical 
function at OLE year 3 were summarised using non-re-
sponder imputation (NRI) based on the population 
entering the OLE (normalised NRI analysis) and as 
observed for patients with data available at OLE year 
3. The mean ΔmTSS was summarised as observed; the 
proportion of patients with radiographic non-progres-
sion from OLE years 0 through 3 was summarised by NRI 
and as observed. Kaplan-Meier analysis was used to assess 
the time to first methotrexate dose during the OLE. 
Propensity score matching method was used to iden-
tify variables significantly associated with methotrexate 
reinitiation during the OLE while accounting for patient 
characteristics at the start of OLE. A logistic regression 

analysis, with methotrexate use (yes/no) as the response 
and demographic and year 2 (OLE year 0) disease char-
acteristics (eg, gender, RA duration, study duration, year 
2 DAS28(CRP) and year 2 PGA) as the predictors, was 
used to calculate a propensity score for each patient, 
which represents the predicted probability of reinitiating 
methotrexate for each patient given the characteristics 
at the start of OLE. For each patient who reinitiated 
methotrexate (ie, ‘case’), corresponding ‘control(s)’ 
(ie, patients who did not reinitiate methotrexate) with 
similar propensity scores (ie, within 0.01) were identi-
fied. Disease characteristics at the time of methotrexate 
initiation were compared between the propensity score 
matched ‘cases’ and ‘controls’, and a logistic regression 
analysis was performed on these matched patients to 
identify variables at the time of methotrexate initiation 
that were significantly associated with methotrexate reini-
tiation during the OLE.

For the safety analysis, the number and percentage of 
patients with treatment-emergent AEs and events per 

Table 1 Baseline and year 2 (OLE entry) demographic and disease characteristics in the randomised PREMIER study for 
patients in the adalimumab+methotrexate cohort who achieved LDA at year 2 and enrolled in the OLE study

Characteristic MTX non-use n=84 MTX use n=56

Age, years 50.0±13.9 51.1±16.0

Female, n (%) 54 (64) 43 (77)

Rheumatoid factor positive, n (%) 66 (84)* 49 (88)

RA duration, years 0.8±0.8 0.7±0.8

Prior DMARD use, n (%) 27 (32) 15 (27)

Baseline corticosteroid use, n (%) 35 (42) 18 (32)

Baseline Year 2 Baseline Year 2

DAS28(CRP) 6.1±0.9† 2.0±0.5 6.4±1.0‡ 2.0±0.5

DAS28(CRP)≥5.1, n (%) 68 (87)† 0 50 (91)‡ 0

CRP (mg/dL) 3.0±2.9 0.4±0.2 4.5±4.7 0.5±0.2

SJC (0–66 joints) 19.7±9.8 2.1±4.3 23.4±14.4 1.2±2.4

TJC (0–68 joints) 27.2±13.2 1.9±4.5 31.0±15.2 1.6±3.0

HAQ-DI (range, 0–3) 1.3±0.6§ 0.3±0.5§ 1.6±0.6 0.3±0.5

PGA (0–100 mm VAS) 63.3±16.6¶ 5.8±7.6§ 66.2±18.3‡ 6.6±9.6

PtGA (0–100 mm VAS) 62.9±24.0¶ 6.5±10.3 66.5±20.8** 7.3±9.8

mTSS (range, 0–398)†† 12.7±13.3 13.4±14.0 18.2±25.0 19.4±24.7

JE (range, 0–230)†† 8.1±8.6 8.1±8.6 10.6±16.2 10.9±16.1

JSN (range, 0–168)†† 4.5±5.8 5.2±6.8 7.5±10.0 8.6±9.9

Data are presented as mean±SD, unless otherwise indicated.
*n=79 (data missing for five patients).
†n=78.
‡n=55.
§n=83.
¶n=81.
**n=54.
††Baseline and year 2 (OLE year 0) mTSS, JE and JSN assessments were based on re-reads of radiographs from the year 5 campaign, 
which included 59 and 43 patients from the MTX non-use and MTX use populations, respectively.
CRP, C reactive protein; DAS28(CRP), 28-joint Disease Activity Score using C reactive protein; DMARD , (non-biologic) disease-modifying 
antirheumatic drug; HAQ-DI, Disability Index of the Health Assessment Questionnaire; JE, joint erosion; JSN, joint space narrowing; LDA, 
low disease activity; mTSS, modified total Sharp score; MTX, methotrexate; OLE, open-label extension; PGA, Physician Global Assessment; 
PtGA, Patient Global Assessment; RA, rheumatoid arthritis; SJC, swollen joint count; TJC, tender joint count.
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100 patient-years (PYs) were reported for patients in the 
methotrexate use and methotrexate non-use groups.

ResulTs
Patient disposition
Of the 183 patients treated with adalimumab+meth-
otrexate who enrolled in the OLE, 140 (77%) were in 
an LDA state at year 2 and initiated adalimumab mono-
therapy in the OLE (figure 1). Of these patients, 84 
(60%) continued to receive adalimumab as monotherapy 
(methotrexate non-use) and 56 (40%) reinitiated meth-
otrexate (methotrexate use) during the OLE. A total of 
60 patients in the methotrexate non-use (71%) and 44 in 
the methotrexate use (79%) groups completed 3 years in 
the OLE. At OLE year 3, 32 patients (73%) in the meth-
otrexate use group were still receiving methotrexate. In 
both groups, AEs were the most frequently cited reason 
for study discontinuation (figure 1); no single AE leading 
to discontinuation was reported in more than one patient. 
No patients in the methotrexate non-use group (through 
OLE year 3) withdrew from the study because of loss of 
efficacy (figure 1).

Baseline demographics and clinical characteristics
Baseline demographics and disease characteristics at the 
time of randomisation were generally similar between 
patients in the methotrexate use and non-use groups 
(table 1). A higher proportion of methotrexate non-use 
patients had prior DMARD and baseline corticosteroid 
use compared with methotrexate use patients, whereas 

a higher percentage of methotrexate use patients were 
women. Although numeric differences existed in disease 
characteristics at year 2 (OLE entry) between the meth-
otrexate use and non-use populations (table 1), none 
of the year 2 characteristics examined predicted meth-
otrexate use during the OLE. However, when patients 
were stratified by age, older patients were more likely to 
use methotrexate than younger patients. For example, 
while methotrexate use was similar for patients <50 years 
versus those ≥50 years (28/70 (40%) vs 28/70 (40%)), 
those <65 years were less likely to use methotrexate than 
those ≥65 years (40/112 (36%) vs 16/28 (57%)). Among 
the methotrexate non-use patients, the last mean metho-
trexate weekly dose during the double-blind period was 
17.5 mg (range 7.5–20 mg). Similarly, among the metho-
trexate use patients, the last mean methotrexate weekly 
dose during the double-blind period was 17.3 mg (range 
7.5–20 mg); whereas the mean dose at reinitiation was 
12.4 mg (range 2–20 mg).

long-term outcomes for the methotrexate use population
Nearly half of the 56 methotrexate use patients (46%; 
n=26) reinitiated methotrexate within 4 weeks of entry 
into the OLE study (online supplementary figure 1). 
The median (IQR) time to first methotrexate use was 5.1 
(0.1–31.4) weeks. Among patients who reinitiated meth-
otrexate at some point during the study, disease activity 
characteristics before reinitiation were worse for patients 
who reinitiated at later time points versus those who rein-
itiated within 4 weeks of entry into the OLE (table 2).

Comparing methotrexate users with non-users 
(matched controls), both objective and subjective 
measures of inflammation and disease activity were 
generally higher for the methotrexate users at the 
time of methotrexate reinitiation (figure 2A). Of these 
measures, a higher PGA appeared to be associated with 
methotrexate use during the OLE (p<0.01; figure 2B). 
When the propensity score analysis was repeated using 
the same model but with the subset of patients who 
either did not reinitiate methotrexate or who reiniti-
ated at or after week 4 (patients who reinitiated metho-
trexate before week 4 were excluded), the results were 
similar, with PGA still the only variable significantly 
associated with methotrexate use (online supplemen-
tary figure 2).

Of the methotrexate use patients, 61% (34/56) 
retained LDA status at OLE year 3 and 48% achieved 
DAS28(CRP) <2.6 (27/56; NRI data), as did 81% 
(34/42) and 64% (27/42) of patients, respectively, with 
year 3 OLE data available (observed data; figure 3A). 
In addition, 45% (25/56) of methotrexate use patients 
had normal physical function, and 46% (26/56) had 
no radiographic progression at OLE year 3 (NRI data; 
figure 3B,C). Radiographic outcomes were evaluated 
with cumulative probability plots of ΔmTSS from OLE 
years 0 through 3 (years 2 through 5); the cumulative 
probability for the methotrexate use population is shown 
in figure 3D.

Table 2 Demographic and disease characteristics from 
visit immediately before methotrexate reinitiation in patients 
who reinitiated methotrexate within 4 weeks of entry into the 
OLE and those who reinitiated at a later time point

Characteristic, mean±SD

MTX use before 
week 4
n=26

MTX use after 
week 4
n=30

Age, years* 50.0±15.8 52.2±16.4

RA duration, years* 0.5±0.6 0.9±0.9

DAS28(CRP) 1.9±0.5 3.0±1.4†

CRP (mg/dL) 0.4±0.2 1.1±1.2

SJC (0–66 joints) 1.4±3.0 3.8±5.7

TJC (0–68 joints) 1.6±3.7 5.9±7.5

HAQ-DI (range, 0–3) 0.2±0.2 0.5±0.7†

PGA (0–100 mm VAS) 4.9±8.4 19.3±17.1

PtGA (0–100 mm VAS) 6.6±8.4 19.8±26.0†

CDAI (0–76) 13.0±13.5 17.6±16.7

*Baseline values.
†n=29.
CDAI, Clinical Disease Activity Index; CRP, C reactive protein; 
DAS28(CRP), 28-joint Disease Activity Score using C reactive 
protein; HAQ-DI, Disability Index of the Health Assessment 
Questionnaire; MTX, methotrexate; OLE, open-label extension; 
PGA, Physician Global Assessment; PtGA, Patient Global 
Assessment; RA, rheumatoid arthritis; SJC, swollen joint count; 
TJC, tender joint count; VAS, Visual Analog Scale.
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long-term outcomes for methotrexate non-use patients
Similar to methotrexate use patients, the majority of 
methotrexate non-use patients (63%; 53/84) who 
entered the OLE from an LDA state retained this state at 
OLE year 3 (NRI data), as did 88% (53/60) of patients 
with OLE year 3 data available (observed data; figure 3A). 
Furthermore, 50% (42/84) of the methotrexate non-use 
patients achieved DAS28(CRP) <2.6 at the end of year 
5, as did 70% (42/60) of patients with year 3 OLE data 
available. In addition, 58% of methotrexate non-use 
patients (49/84) had normal physical function, and 50% 
(42/84) had no radiographic progression at OLE year 3 
(NRI data; figure 3B,C). The cumulative probability of 
ΔmTSS from OLE years 0 through 3 for the methotrexate 
non-use population is shown in figure 3D.

safety
In general, the incidence of treatment-emergent AEs 
(89.3% and 92.9%) and the rates of AEs (255.9 and 267.1 
PYs) were similar between the methotrexate non-use and 
use groups, respectively (table 3). The rate of AEs leading 
to discontinuation and infectious AEs were numerically 

higher in the methotrexate use group. Three malignan-
cies (other than lymphoma, leukaemia, non-melanoma 
skin cancer or melanoma) were reported in the metho-
trexate non-use group, whereas none were reported in the 
methotrexate use group. Three non−treatment related 
deaths occurred during the study (methotrexate non-use, 
n=1 (coronary artery occlusion); methotrexate use, n=2 
(Epstein-Barr virus infection and myocardial infarction)). 
There were no cases of tuberculosis (active or conver-
sion), reactivation of hepatitis B, progressive multifocal 
leucoencephalopathy, demyelinating disorder, hepatos-
plenic T-cell lymphoma, lupus-like reaction or systemic 
lupus erythematosus, Stevens-Johnson syndrome or 
erythema multiforme reported in either group.

dIsCussIOn
Combination therapy with a TNF inhibitor and meth-
otrexate in patients with RA is effective in suppressing 
inflammation, reducing disease progression and 
improving physical function compared with methotrexate 
monotherapy.8–13 Ideally, once clinical goals are achieved 

Figure 2 Association of disease parameters at the time of methotrexate reinitiation during the OLE based on propensity 
score matching. (A) Mean values for the indicated disease parameters at the time of MTX reinitiation (MTX use) versus 
matched controls (MTX non-use); (B) ORs (95% CIs) of MTX reinitiation for the indicated disease parameters. CRP, C reactive 
protein; MTX, methotrexate; OLE, open label extension; PGA, Physician Global Assessment; PtGA, Patient Global Assessment; 
SJC66, swollen joint count based on 66 joints; TJC68, tender joint count based on 68 joints. *One case (MTX use) could have 
multiple matched controls (MTX non-use); two of 56 MTX use patients had no matches, so total cases=54. †P<0.01.
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with combination therapy, the number of medications 
should be reduced to promote adherence and reduce 
the risk of AEs. Treatment recommendations suggest first 
tapering corticosteroids, then tapering biologic DMARDs 
before considering the discontinuation of csDMARDs; 
however, patient preference or intolerance may necessi-
tate discontinuation of csDMARDs.1

This post hoc analysis of the PREMIER extension 
study aimed to evaluate the ability of a TNF inhibitor 
to maintain treatment target as monotherapy following 
methotrexate withdrawal. Our results indicated that 
adalimumab monotherapy was effective in maintaining 
clinical, functional and radiographic outcomes for up to 
3 years after withdrawal of methotrexate in the majority 
of patients who attained LDA with adalimumab+metho-
trexate therapy at year 2. Of the patients with OLE year 
3 data available, 88% retained LDA and 70% achieved 
DAS28(CRP) <2.6 with adalimumab monotherapy. 
Similar rates of retaining LDA status and achieving 
DAS28(CRP) <2.6 were observed in methotrexate use 
and non-use patients. However, more methotrexate 
non-use patients had normal physical function and 
radiographic non-progression than patients who reiniti-
ated methotrexate. Rates of AEs were similar between the 
methotrexate non-use and use patients.

There are limited data regarding patient outcomes 
after withdrawing methotrexate from combination 
therapy with TNF inhibitors. In one randomised non-in-
feriority study, patients who received initial etanercept+-
methotrexate combination therapy for 6 months were 
then randomised to etanercept monotherapy or etaner-
cept+methotrexate therapy. Patients who achieved LDA 
at 6 months maintained LDA to month 12 whether 
they received etanercept monotherapy or etanercept+-
methotrexate.24 Our findings are supported by those 
of Keystone et al, in which patients who had achieved 
LDA at 6 months with initial etanercept+methotrexate 
combination therapy and then received etanercept 
monotherapy or etanercept + methotrexate therapy had 
similar radiographic and clinical outcomes at 12 and 24 
months.21 These findings support the discontinuation 
of methotrexate in patients treated with a TNF inhib-
itor+methotrexate combination who achieve LDA or 
DAS28(CRP) <2.6. The findings from the Combination 
of Methotrexate and Etanercept in Active Early Rheuma-
toid Arthritis (COMET) study were less consistent. No 
statistically significant differences were observed in clin-
ical remission (DAS28 <2.6) between patients receiving 
combination etanercept+methotrexate treatment for 
2 years compared with patients receiving combination 

Figure 3 Clinical, functional and radiographic outcomes following up to 3 years of open-label adalimumab as monotherapy 
after 2 years of adalimumab+methotrexate. (A) Percentages of MTX non-use and MTX use patients with remission 
(DAS28(CRP)<2.6) and LDA (left y-axis) and mean DAS28(CRP) score (right y-axis); (B) percentages of MTX non-use and MTX 
use patients with normal physical function measured as HAQ-DI <0.5 (left y-axis) and mean HAQ-DI score (right y-axis); (C) 
percentages of MTX non-use and MTX use patients with radiographic non-progression (ΔmTSS ≤0.5; left y-axis) and mean 
ΔmTSS score (right y-axis); (D) cumulative probability of ΔmTSS from OLE entry to OLE year 3 (study years 2–5) for the MTX 
non-use and MTX use (inset) populations. Percentage of patients reported for each time point as observed (solid lines) or 
NRI (dashed lines). Due to missing assessments, the change in mTSS from OLE entry to year 3 was calculated for only 58 
and 43 patients in the methotrexate non-use and use groups, respectively. CRP, C reactive protein; DAS28(CRP), 28-joint 
Disease Activity Score using CRP; HAQ-DI, Disability Index of the Health Assessment Questionnaire; LDA, low disease activity; 
ΔmTSS, change in modified total Sharp score; MTX, methotrexate; NRI, non-responder imputation; OLE, open-label extension.

 on M
ay 18, 2023 by guest. P

rotected by copyright.
http://rm

dopen.bm
j.com

/
R

M
D

 O
pen: first published as 10.1136/rm

dopen-2017-000637 on 13 June 2018. D
ow

nloaded from
 

http://rmdopen.bmj.com/


8 Keystone ec, et al. RMD Open 2018;4:e000637. doi:10.1136/rmdopen-2017-000637

RMD OpenRMD OpenRMD Open

treatment in the first year followed by etanercept mono-
therapy in the second year; however, a significantly 
greater proportion of patients in the combination group 
achieved radiographic non-progression compared with 
patients in the etanercept monotherapy group.25

Nearly half of methotrexate use patients in the 
present OLE study reinitiated methotrexate within 4 
weeks of starting adalimumab monotherapy after meth-
otrexate withdrawal. This could be due to methotrexate 
postcessation flares or investigator/patient to reinitiate 
therapy preference (including possible nocebo effect) 
and not necessarily due to failure of adalimumab mono-
therapy. Tapering methotrexate in some of the patients 
treated with adalimumab+methotrexate during the 
2-year blinded study may have improved outcomes in 
the methotrexate non-use group.

The ability of the PGA, but not disease parameters, 
such as tender joint count and swollen joint count, to 
associate with the use of methotrexate was of signifi-
cance. An analysis of data from the Canadian Early 
Arthritis Cohort  (CATCH) cohort study indicated that 
in patients with RA, PGA scores at 3 months were a 
predictor of DAS28(CRP) <2.6 at 12 months; however, 
so were tender joint counts and swollen joint counts.26

A limitation of the current study was that observations 
were based on low patient numbers analysed in an open-
label setting. Furthermore, methotrexate reinitiation 
was up to the physician’s discretion, and thus, patients 
in the methotrexate use group could have been treated 

with methotrexate for variable amounts of time and 
for a variety of reasons. Owing to the study design, the 
results of the methotrexate use group may be affected 
by indication bias. Additionally, all patients with LDA 
were required to receive monotherapy at the end of 2 
years. This includes patients with DAS28(CRP) <2.6, 
who might be less likely to add methotrexate.

In conclusion, following attainment of an LDA state 
at year 2 with the combination of adalimumab+metho-
trexate treatment, adalimumab monotherapy for up to 
3 years permitted at least half of the patients to retain 
LDA with normal physical function and minimal radio-
graphic progression. Methotrexate withdrawal appears 
possible for some patients once clinical target has been 
achieved; however, continuation of combination therapy 
or tapering of adalimumab may need to be considered 
for others.
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Table 3 Overview of treatment-emergent AEs and rates of AEs per 100 PYs between OLE entry and year 3 (years 2 and 5 of 
the study)

MTX non-use
(n=84)

MTX use
(n=56)

n (%) E (E/100 PY) n (%) E (E/100 PY)

Any AE 75 (89.3) 550 (255.9) 52 (92.9) 398 (267.1)

Any serious AE 25 (29.8) 40 (18.6) 16 (28.6) 35 (23.5)

Any AE leading to discontinuation 7 (8.3)* 11 (5.1) 5 (8.9) 14 (9.4)

Any severe AE 22 (26.2) 33 (15.4) 12 (21.4) 20 (13.4)

Infectious AE 56 (66.7) 145 (67.5) 41 (73.2) 118 (79.2)

Serious infections 7 (8.3) 7 (3.3) 4 (7.1) 7 (4.7)

Opportunistic infection (excluding oral 
candidiasis and TB)

0 0 0 0

TB (active or conversion) 0 0 0 0

Lymphoma 0 0 0 0

NMSC 1 (1.2) 3 (1.4) 2 (3.6) 3 (2.0)

Malignancy other than lymphoma, 
leukaemia, NMSC or melanoma

3 (3.6) 3 (1.4) 0 0

Demyelinating disorder 0 0 0 0

Injection-site reaction 2 (2.4) 2 (0.9) 1 (1.8) 1 (0.7)

Deaths 1 (1.2) 1 (0.5) 2 (3.6) 2 (1.3)

*Excludes one patient who experienced an AE before year 2 but who discontinued because of the AE between OLE years 0 and 3 (years 2 
and 5 of the study).
AE, adverse event; E, event; MTX, methotrexate; NMSC, non-melanoma skin cancer; PY, patient-year; TB, tuberculosis.
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