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ABSTRACT
Objective To assess the effi cacy and safety of 

adalimumab plus methotrexate (ADA+MTX) compared 

with methotrexate monotherapy in achieving stable 

low disease activity (LDA; disease activity score 

(DAS28(CRP)) <3.2 at weeks 22 and 26) and clinical, 

radiographic and functional outcomes in methotrexate-

naive patients with early rheumatoid arthritis (RA).

Methods 1032 patients with active RA were randomly 

assigned 1:1 to ADA+MTX or placebo plus methotrexate 

(PBO+MTX) for 26 weeks. Treatment modifi cations were 

to be made in a subsequent study period based on the 

achievement of DAS28(CRP) <3.2 at weeks 22 and 26. 

Post-hoc analyses compared patients achieving stable 

remission using DAS28 and 2010 ACR/EULAR criteria 

with those achieving LDA but not remission.

Results Among patients completing 6 months, 44% 

(207/466) ADA+MTX versus 24% (112/460) PBO+MTX 

patients achieved stable LDA at weeks 22 and 26 

(p<0.001). Combination therapy was statistically superior 

to methotrexate in obtaining higher ACR20/50/70 

responses, more clinical remissions, greater mean 

reductions in DAS28(CRP), no radiographic progression, 

and normal functional status at week 26 (p<0.001 for all). 

The only factor predicting stable LDA was disease activity 

at week 12. Patients achieving ACR/EULAR remission, 

particularly in the PBO+MTX group, had some advantage 

in radiographic outcomes compared with patients who 

only achieved LDA (but not remission). The overall 

frequency of adverse events was comparable between 

groups. There were more serious infections and deaths in 

the ADA+MTX group, with a possible age effect.

Conclusions Treatment with ADA+MTX was 

signifi cantly superior to methotrexate alone with respect 

to clinical, radiographic and functional outcomes in 

patients with early active RA. Before initiating treatment 

with adalimumab, individual patient evaluation of the 

benefi t/risk ratio should be carefully considered.

The development of effective biological disease-
modifying antirheumatic drugs (DMARD), such as 
tumour necrosis factor α (TNF) inhibitors, especially 
in combination with methotrexate, has signifi  cantly 
improved treatment outcomes in rheumatoid arthri-
tis (RA). Some patients with early RA may achieve 
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signifi cant benefi t from methotrexate monotherapy, 
without the need for further therapy with biologic 
agents. However, it has not been consistently pos-
sible to identify such patients a priori.

With greater clinical success, it has been suggested 
that the management of RA should shift towards 
earlier, more intensive treatment strategies with 
sustained remission, or the lowest possible disease 
activity, as the ultimate goal of therapy.1 2 This is the 
essence of the ‘treat-to-target’ theory: abrogation 
of infl ammation should prevent joint damage and 
preserve physical function, consequently improving 
overall quality of life.1 The focus on a goal of remis-
sion has resulted in the recent introduction of strin-
gent American College of Rheumatology/European 
League against Rheumatism (ACR/EULAR) remis-
sion criteria.3 Potential differences in outcomes 
between patients achieving remission and those 
achieving low disease activity (LDA) have not been 
fully explored.

Optimal Protocol for Treatment Initiation with 
Methotrexate and Adalimumab (OPTIMA) was a 
phase 4, multinational, randomised, double-blind, 
controlled trial conducted in two periods. In the fi rst 
period, reported here, patients with early active RA 
were randomly assigned to receive adalimumab plus 
methotrexate (ADA+MTX) or placebo plus metho-
trexate (PBO+MTX) for 26 weeks. Clinical, func-
tional and radiographic outcomes were assessed, 
including indicators of response in each of the groups, 
and differences in outcomes between patients who 
achieved increasingly stringent treatment targets. 
In the second period, patients were followed for an 
additional year after potential treatment adjustments 
based on achieving a stable LDA target.

PATIENTS AND METHODS
Patients
Eligible patients were 18 years or older with a 
diagnosis of RA based on the 1987 ACR clas-
sifi cation criteria,4 with a disease duration from 
diagnosis of less than 1 year. Patients must have 
met the following fi ve criteria: (1) disease activity 
score based on 28 joints (DAS28) and C-reactive 
protein (CRP) greater than 3.2; (2) tender joint 
count based on 68 joints (TJC68) of 8 or greater; 
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(3) swollen joint count based on 66 joints (SJC66) of 6 or greater; 
(4) erythrocyte sedimentation rate of 28 mm/h or greater or 
CRP of 1.5 mg/dl or greater and (5) either rheumatoid factor (RF) 
positive, anticyclic citrullinated peptide positive, or more than 
one erosion on the hands or feet by x-ray. Patients with a latent 
tuberculosis diagnosis based on positive purifi ed protein deriva-
tive testing results according to local guidelines or other evidence 
were accepted if treatment for latent tuberculosis began before 
the administration of study drug. Patients who had received 
previous methotrexate, more than two synthetic DMARD, anti-
TNF therapy, or any other biological DMARD were excluded, as 
were those receiving intra-articular or parenteral corticosteroids 
in the 4 weeks preceding screening. All patients provided writ-
ten informed consent.

Study design
OPTIMA (NCT00420927) was conducted at 161 centres in 
North and South America, Europe, Africa, New Zealand and 
Australia from December 2006 to July 2010. A central institu-
tional review board or independent ethics committee approved 
the study at each site; the study was conducted in accordance 
with the International Conference on Harmonisation good 
clinical practices and the Declaration of Helsinki. Patients were 
centrally randomly assigned 1:1 using an interactive voice 
response system to adalimumab (40 mg every other week) plus 
methotrexate (titrated to 20 mg/week by week 8) or PBO+MTX 
for 26 weeks (fi gure 1).

Effi  cacy outcomes
The primary endpoint of the study was a composite of 
DAS28(CRP) less than 3.2 at week 78 and no radiographic 

progression from baseline to week 78 in the van der Heijde 
modifi ed total Sharp score (ΔmTSS ≤0.5). There were multiple 
secondary endpoints including ACR20/50/70 response, DAS28 
less than 3.2, DAS28 less than 2.6, simplifi ed disease activity 
index (SDAI) of 11 or less, SDAI of 3.3 or less, which were also 
planned for week 78. In this report, the percentage of patients 
achieving a stable LDA target of DAS28(CRP) less than 3.2 at 
weeks 22 and 26 was compared between treatment groups. 
Clinical assessments during period 1 were performed at baseline 
and weeks 2, 4, 8, 12, 22 and 26. Clinical improvement was fur-
ther assessed using ACR 20/50/70,5 DAS28(CRP)6 and the SDAI,7 
including the index-based defi nition of the 2010 ACR/EULAR 
provisional remission criteria, SDAI of 3.3 or less.3 Reductions in 
these individual measures were also assessed: tender and swol-
len joint counts, patient’s and physician’s global assessment of 
disease activity, serum CRP levels and the health assessment 
questionnaire disability index (HAQ-DI). Normal physical func-
tion was defi ned as HAQ-DI less than 0.5.8 Radiographs of the 
hands/wrists and feet were obtained at baseline and week 26, 
and mean changes in the mTSS, joint erosion and joint space 
narrowing were used to evaluate radiographic progression;9 no 
radiographic progression was defi ned as ΔmTSS of 0.5 or less.

Safety
Treatment-emergent adverse events (AE) were defi ned as events 
with an onset date that was on or after the fi rst dose of study 
drug, and up to 70 days after the last dose for patients who dis-
continued prematurely.

Statistical analysis
The intent-to-treat population included all randomly assigned 
patients who received at least one dose of study drug. For cat-
egorical clinical and functional outcomes, a non-responder 
imputation approach was used, such that patients with miss-
ing responses were considered non-responders. The percentage 
of patients achieving the protocol-specifi ed stable LDA target 
was evaluated among week 26 completers. Last observation 
carried forward analyses were used for continuous clinical 
and functional outcomes. Multiple imputation10 was used to 
assess radiographic data. Using the Markov chain Monte Carlo 
method, missing radiographic data were imputed 10 times. AE 
were reported as the number and percentages of patients with 
AE by treatment group.

Categorical effi cacy variables were analysed using Pearson’s 
χ2 test or Fisher’s exact test; evaluations of continuous variables 
were based on an analysis of covariance model adjusting for 
baseline. All statistical tests were two sided, and p<0.05 was 
considered statistically signifi cant. p Values for continuous vari-
ables were based on between-group mean changes.

Regression analyses examined variables associated with the 
stable LDA target (DAS28(CRP) <3.2 at both weeks 22 and 26) 
and with stable remission (SDAI ≤3.3 at both weeks 22 and 26). 
Continuous variables included CRP, SJC66 and patient’s and 
physician’s global assessments of disease activity at baseline and 
week 12. Categorical variables included sex, smoking status, con-
comitant steroid use at baseline, joint erosions at baseline, ero-
sions in the metatarsophalangeal joints at baseline, copy number 
of HLA-DRB1 shared epitope (0×/1×/2×), IL-4R allele (AA/AG/
GG) and FcγRIIb allele (TT/TC/CC), week 12 responder for 
DAS28(CRP) improvement (decrease >0.6/>1.2/>1.8) and week 
12 responders for EULAR good and moderate improvement. 
Variables with signifi cant effects (p<0.10) in univariate analysis 
were selected for step-wise selection in multivariate regression.

Figure 1 Study design and patients’ disposition to 26 weeks. 
aInvestigators may have listed more than one reason. bStable low 
disease activity target defi ned as disease activity score in 28 joints 
(DAS28) C-reactive protein less than 3.2 at weeks 22 and 26. ADA, 
adalimumab; MTX, methotrexate; PBO, placebo.
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Post-hoc analyses evaluated outcomes within treatment 
groups for patients who achieved DAS28(CRP) less than 3.2 but 
not SDAI of 3.3 or less at both weeks 22 and 26 with patients 
who achieved stable SDAI of 3.3 or less at both weeks 22 and 
26; similar analyses were done for patients with DAS28 less 
than 2.6 but not SDAI of 3.3 or less. Observed completer analy-
ses were used for these outcomes.

RESULTS
Patient disposition
A total of 1032 patients was randomly assigned to receive 
ADA+MTX (n=515) or PBO+MTX (n=517; fi gure 1). Nine hun-
dred and twenty-six (90%) patients completed 26 weeks, with a 
comparable proportion and similar reasons for discontinuation 
between groups.

Baseline demographics and disease characteristics
Patient demographics and disease characteristics were com-
parable between groups and were representative of patients 
with early, active RA (table 1). The mean duration of RA from 
diagnosis was approximately 4 months. As expected based 

on inclusion criteria, the study population exhibited mul-
tiple poor prognostic factors including RF and/or anticyclic 
citrullinated peptide positivity, elevated CRP, a high number 
of swollen and tender joints, high disease activity by com-
posite measures and joint damage. Previous and concomitant 
use of DMARD, non-steroidal anti-infl ammatory drugs and 
systemic corticosteroids was comparable between treatment 
groups.

Clinical and functional outcomes
Among patients treated with ADA+MTX who completed 26 
weeks and were eligible for re-randomisation, 44% (207/466) 
achieved the stable LDA target, compared with 24% (112/460) 
in the methotrexate monotherapy group (p<0.001; fi gure 2A). 
There were 52% (240/466) and 34% (155/460) of patients with 
LDA at week 22, and 51% (238/466) and 29% (132/460) with 
LDA at week 26 among ADA+MTX and PBO+MTX patients, 
respectively, who completed 26 weeks.

Signifi cantly more patients treated with ADA+MTX 
also demonstrated clinical improvements according to 
ACR20/50/70 response rates compared with methotrexate 
monotherapy at week 26 (fi gure 2B). Patients treated with 
ADA+MTX had more rapid clinical improvements, detect-
able as early as week 2 (p<0.001; supplementary fi gure S1, 
available online only) and a greater and more rapid decline 
in mean DAS28(CRP) to 26 weeks compared with those 
treated with methotrexate monotherapy (p<0.001 weeks 
2–26; supplementary fi gure S2A, available online only); mean 
DAS28(CRP) values at week 26 were 3.3 in the ADA+MTX 
group and 4.1 in the PBO+MTX group. Signifi cant improve-
ments in each of the core components of DAS28(CRP) and 
other individual measures were observed at 2 weeks and 
maintained to 26 weeks in patients treated with ADA+MTX 
versus methotrexate monotherapy (p<0.001; supplementary 
fi gure S2B–F, available online only). Approximately twice as 
many patients in the ADA+MTX group achieved remission 
or LDA compared with methotrexate monotherapy (p<0.001; 
fi gure 2C). In addition to improving clinical signs and symp-
toms, treatment with ADA+MTX resulted in rapid and signifi -
cantly greater mean functional improvements compared with 
methotrexate monotherapy (p<0.001; fi gure 2D). At week 26, 
a greater proportion of combination therapy-treated patients 
demonstrated normal function, compared with those treated 
with PBO+MTX (40% vs 28%, respectively; p<0.001).

Radiographic outcomes
Patients treated with ADA+MTX had signifi cantly less radio-
graphic progression compared with those receiving PBO+MTX 
(p<0.001; fi gure 3A). Probability plots show that the difference 
between groups was driven by a subset of patients treated with 
methotrexate monotherapy who had greater progression than 
those treated with ADA+MTX (fi gure 3B). After 26 weeks, 87% 
of patients receiving combination therapy had no evidence of 
radiographic progression, compared with 72% of patients in the 
PBO+MTX group (p<0.001).

Achieving stable LDA and remission
Predictors of stable LDA and remission
Generally, lower scores for the DAS28(CRP) components, at 
both baseline and week 12, were signifi cantly associated with 
achieving DAS28(CRP) LDA at weeks 22 and 26 by univariate 
analysis, as were meeting DAS28-based response criteria at 
week 12 (ie, EULAR good response). Following multivariate 

Table 1 Demographics and disease characteristics at baseline 
(intent-to-treat population)

Characteristics*
ADA+MTX 
(n=515)

PBO+MTX 
(n=517)

Demographics
Female, n (%) 380 (74) 382 (74)

White, n (%) 460 (89) 464 (90)

Age, mean (SD), years  50.7 (14.5)  50.4 (13.6)

Disease duration, mean (SD), months   4.0 (3.6)   4.5 (7.2)

Previous DMARD use, n (%)  54 (11)  51 (10)

Concomitant systemic corticosteroid use, n (%) 212 (41) 239 (46)

Concomitant NSAID use, n (%) 401 (78) 410 (79)

Disease characteristics
RF+, n (%)† 445 (87) 457 (89)

Anti-CCP+, n (%)‡ 426 (84) 430 (84)

CRP, mean (SD), mg/l  27 (32)  30 (33)

TJC (0–28; 0–68), mean (SD)  16 (6.6); 29 (15)  16 (6.7); 27 (15)

SJC (0–28; 0–66), mean (SD)  13 (5.8); 18 (11)  12 (5.8); 18 (11)

DAS28(CRP), mean (SD)§   6.0 (1.0)   6.0 (1.0)

DAS28(CRP) ≥5.1, n (%)§ 421 (83) 403 (80)

SDAI, mean (SD)¶  44.0 (14.2)  43.3 (14.6)

SDAI >26, n (%) 459 (89) 453 (88)

Patient’s pain assessment, mean (SD), 0–100 
mm VAS

 65 (21)  65 (21)

Patient’s global assessment, mean (SD), 0–100 
mm VAS

 64 (23)  63 (22)

Physician’s global assessment, mean (SD), 
0–100 mm VAS**

 63 (18)  62 (18)

HAQ-DI (0–3), mean (SD)††   1.61 (0.69)   1.60 (0.65)

mTSS, mean (SD)‡‡  11.8 (18.1)  11.2 (17.4)

JSN, mean (SD)‡‡   6.4 (10.4)   6.1 (10.2)

Joint erosion, mean (SD)‡‡   5.4 (9.1)   5.1 (8.4)

More than one erosion, n (%)‡‡ 419 (82) 433 (84)

*p>0.05 for all characteristics.
†n=510 (ADA+MTX) and n=511 (PBO+MTX).
‡n=509 (ADA+MTX) and n=513 (PBO+MTX).
§n=507 (ADA+MTX) and n=505 (PBO+MTX).
¶n=504 (ADA+MTX) and n=505 (PBO+MTX).
**n=512 (ADA+MTX).
††n=514 (ADA+MTX) and n=516 (PBO+MTX).
‡‡n=508 (ADA+MTX) and n=514 (PBO+MTX).
ADA, adalimumab; anti-CCP, anticyclic citrullinated peptide; CRP, C-reactive protein; 
DAS28, disease activity score in 28 joints; DMARD, disease-modifying antirheumatic 
drug; HAQ-DI, health assessment questionnaire disability index; JSN, joint space 
narrowing; MTX, methotrexate; NSAID, non-steroidal anti-infl ammatory drug; PBO, 
placebo; RF, rheumatoid factor; SD, standard deviation; SDAI, simplifi ed disease activity 
index; SJC, swollen joint count; TJC, tender joint count; mTSS, modifi ed total Sharp 
score; VAS, visual analogue scale.
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selection, lower disease activity levels at week 12 were pre-
dictive of higher chances of achieving the stable LDA target 
for both treatment strategies. Decreased numbers of swollen 
joints and lower patient’s global assessment scores at week 
12 were modestly associated with reaching the stable LDA 
target for both ADA+MTX (p values: SJC66 OR 1.14 (95% CI 
1.08 to 1.20), p<0.001; patient’s global OR 1.05 (95% CI 1.04 
to 1.07), p<0.001) and for methotrexate monotherapy (SJC66 
OR 1.19 (95% CI 1.11 to 1.27), p<0.001; patient’s global OR 
1.04 (95% CI 1.02 to 1.05), p<0.001). In addition, lower week 
12 CRP levels were modestly associated with the ability to 
achieve DAS28(CRP) less than 3.2 at weeks 22 and 26 in the 
ADA+MTX group (OR 1.06; 95% CI 1.04 to 1.07, p=0.03). 
Low physician’s global assessment at baseline was the only 
other predictive factor for achieving stable LDA with metho-
trexate monotherapy (OR 1.02; 95% CI 1.00 to 1.03, p=0.04). 
Results of analyses evaluating factors associated with achiev-
ing SDAI of 3.3 or less at both weeks 22 and 26 were compa-
rable with those for the stable LDA target. All other clinical 
and disease characteristics and putative biomarkers tested 
were not predictive of response in either group, including a 
categorical variable for concomitant steroid use, which was 
non-signifi cant in univariate analysis for both treatment 
groups.

The consequences of achieving increasingly stringent stable 
therapeutic targets: DAS28(CRP) LDA/DAS28(CRP) remission/ACR/
EULAR remission.
Of patients who achieved the stable LDA target, 30% and 31% 
were also in stable SDAI remission in the ADA+MTX and 
PBO+MTX groups, respectively (fi gure 4A).

Although the numbers became smaller in these subgroups, 
it consistently appeared that the radiographic benefi ts were 
proportionally greater in the PBO+MTX group than in the 
ADA+MTX group when more stringent targets were used. A 
greater percentage of patients who achieved stable SDAI remis-
sion had no radiographic progression, compared with those who 
only achieved stable DAS28(CRP) LDA, regardless of treatment 
(fi gure 4B). Patients who attained DAS28(CRP) LDA response 
alone had higher mTSS scores at week 26 while patients in 
SDAI remission exhibited no progression, but the differences 
were greater and achieved statistical signifi cance only in the 
PBO+MTX group (fi gure 4C).

A greater proportion of methotrexate-treated patients who 
attained SDAI remission achieved normal function, compared 
with those in stable DAS28(CRP) LDA (p=0.004; fi gure 4D). At 
week 26, patients in either treatment arm who achieved stable 
DAS28(CRP) LDA, but not SDAI remission had small, but signifi -
cantly greater reductions in mean HAQ-DI compared with those 

Figure 2 Clinical and functional improvements with adalimumab plus methotrexate (ADA+MTX) or placebo plus methotrexate (PBO+MTX) to 
26 weeks (A). Percentage of patients achieving the stable low disease activity target (disease activity score in 28 joints (DAS28) C-reactive protein 
<3.2) at weeks 22 and 26 among patients who completed week 26 (B). Percentage of patients achieving American College of Rheumatology (ACR) 
20/50/70 responses at week 26 (C). Percentage of patients achieving low disease activity and remission at week 26 (D). Mean health assessment 
questionnaire disability index (HAQ-DI) values to week 26. *p<0.001 versus PBO+MTX by χ2 test, non-responder imputation analysis for completers 
(A) or intent-to-treat (B, C); by analysis of covariance, last observation carried forward analysis (D). SDAI, simplifi ed disease activity index.
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who attained stable SDAI remission (p<0.05 for both; fi gure 4E); 
however, the differences did not approach 0.22, the threshold 
for minimally clinically important differences. Furthermore, the 
mean HAQ values were numerically lower in the SDAI remis-
sion group at baseline.

Safety
The frequencies of total AE and serious AE were similar between 
the ADA+MTX and PBO+MTX groups (table 2). The most fre-
quently occurring (>5%) AE were nausea, upper respiratory 
tract infection and nasopharyngitis in the ADA+MTX group, 
and nausea, upper respiratory tract infection and diarrhoea in 
the PBO+MTX group. A similar percentage of patients in both 
treatment groups reported infections (37.1% and 36.4% in the 
ADA+MTX and PBO+MTX groups, respectively). Serious infec-
tions occurred at a higher frequency in the ADA+MTX group 
versus methotrexate monotherapy (13 (2.5%) vs 6 (1.2%), 
respectively). Pneumocystis jiroveci pneumonia, an opportunistic 
infection, occurred in one patient in the ADA+MTX group; three 
patients in the PBO+MTX groups also had opportunistic infec-
tions, namely candidiasis, oral candidiasis and gastrointestinal 
candidiasis. None were serious, and all resolved. Two malignan-
cies (malignant melanoma in situ and squamous cell carcinoma) 
were reported in the ADA+MTX group. There were no cases 

of lymphoma or demyelinating disease; one case of lupus-like 
syndrome was reported in the ADA+MTX group.

Seven deaths were reported: six in the ADA+MTX group 
and one in the PBO+MTX group. A 36-year-old man in the 
PBO+MTX group experienced sudden death; this patient had 
a history of type 1 diabetes, hyperlipidaemia, hypertension and 
smoking. Among patients treated with ADA+MTX, a 45-year-
old woman died from septic shock following peritoneal tubercu-
losis and a 61-year-old man experienced right ventricular failure 
following bronchopneumonia (positive for Mycobacterium absces-
sus and Candida kefyr). Interestingly, the remaining four deaths 
in the ADA+MTX group were in patients older than 70 years: 
a 74-year-old man with a history of cardiomyopathy, hyperlipi-
daemia and smoking who died from unknown cause preceded 
in close proximity by pharyngitis; a 73-year-old woman with 
a history of chronic obstructive pulmonary disease, smoking 
and an abnormal baseline chest x-ray who had acute respira-
tory distress syndrome preceded by pneumonia; a 74-year-old 
man with pleural scarring, a history of smoking and abnormal 
baseline chest x-ray whose death was attributed to interstitial 
lung disease; and an 83-year-old woman with pleural scarring, 
a history of smoking and abnormal baseline chest x-ray whose 
death was also attributed to interstitial lung disease, with posi-
tive culture for Klebsiella pneumoniae.

Figure 3 Radiographic changes with adalimumab plus methotrexate (ADA+MTX) or placebo plus methotrexate (PBO+MTX) from baseline to week 
26 (A). Mean change in the van der Heijde modifi ed total Sharp score (mTSS), joint erosion (JE) and joint space narrowing (JSN). *p<0.001 versus 
PBO+MTX by analysis of covariance, multiple imputation analysis. (B). Cumulative probability plot of change in mTSS.
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Figure 4 Radiographic and functional consequences of achieving increasingly stringent targets (stable disease activity score in 28 joints (DAS28) 
C-reactive protein (CRP) low disease activity or remission vs simplifi ed disease activity index (SDAI) remission) (A). Percentage of patients exclusively 
achieving stable DAS28(CRP) targets versus SDAI remission at weeks 22 and 26 (B). Percentage of patients with no radiographic progression (van der 
Heijde modifi ed total Sharp score (ΔmTSS) ≤0.5) at week 26 among those who exclusively achieved stable DAS28(CRP) targets or SDAI remission at 
weeks 22 and 26 (C). Mean ΔmTSS from baseline to week 26 among patients who exclusively achieved stable DAS28(CRP) targets or SDAI remission 
(D). Percentage of patients with normal function among those who exclusively achieved stable DAS28(CRP) targets or SDAI remission at weeks 22 
and 26 (E). Mean change in health assessment questionnaire disability index (HAQ-DI) at week 26 in patients in who exclusively achieved stable 
DAS28(CRP) targets or SDAI remission at weeks 22 and 26. *p<0.05 for DAS28(CRP) response versus SDAI of 3.3 or less within treatment group 
by χ2 test, observed analysis among week 26 completers (B, D) or by analysis of covariance, observed analysis (C, E). ADA+MTX, adalimumab plus 
methotrexate; PBO+MTX, placebo plus methotrexate.
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DISCUSSION
This fi rst period of OPTIMA allowed not only an assessment 
of the proportion of early RA patients who achieved the main 
current treatment targets, but also evaluated the stringent new 
ACR/EULAR remission criteria, and the impact of achiev-
ing various therapeutic targets on radiographic and functional 
outcomes.

These results showed that starting treatment with ADA+MTX 
resulted in rapid clinical and functional improvements that were 
maintained to 26 weeks. At 26 weeks, approximately twice as 
many ADA+MTX-treated patients attained states of LDA and 
remission, including the new 2010 provisional ACR/EULAR 
remission criteria and the stable LDA target of DAS28(CRP) less 
than 3.2 at weeks 22 and 26, compared with PBO+MTX-treated 
patients, with signifi cant clinical and functional differences 
observed as early as week 2.

OPTIMA extends the fi ndings of previous trials of TNF 
inhibitors in early RA, including PREMIER.11 Clinical outcomes 
observed at week 26 in OPTIMA were comparable to those at 
week 52 in PREMIER. However, the mean disease duration in 
OPTIMA was 4 months and thus the shortest among multina-
tional clinical trials of TNF inhibitors in early RA. As an espe-
cially aggressive patient cohort was recruited, not surprisingly, 
patients exhibited the presence of poor prognostic markers, 
such as elevated CRP, high swollen joint counts, existing joint 
damage and a high frequency (>80%) of autoantibodies (RF 
and/or anticitrullinated protein antibodies). Given the risk of 
joint damage potentially associated with these factors, signifi -
cant radiographic progression was already seen at 26 weeks 
in the methotrexate monotherapy group, while signifi cant 
inhibition of joint damage was observed with ADA+MTX 
treatment, supporting the recommendation for the aggressive 
treatment of patients with early, active RA and poor prog-
nostic factors, particularly if patients do not attain LDA on 
methotrexate.2

It is of great interest and utility to clinicians to predict clinical 
outcomes a priori or even early into a course of therapy. In this 
study, the only predictors of clinical outcome at week 26 were 
measures of ongoing disease activity after 12 weeks of treat-
ment, which is in alignment with treatment guidelines. This is 
a logical result, given that these factors are components of the 
score used to assess LDA. These data confi rm that responses 
within 3 months of treatment initiation are predictive of lower 
disease activity long term.12–14

For patients who respond to treatment, the radiographic and 
functional consequences of achieving LDA versus remission are 
largely unexplored. When fulfi lling ACR/EULAR index-based 

remission criteria, there was no mean progression of joint dam-
age in either treatment arm. Not surprisingly, methotrexate-
treated patients experienced signifi cantly higher progression 
of joint damage when less stringent outcomes were used, such 
as DAS28(CRP) remission or LDA, compared with the new 
ACR/EULAR criteria. In contrast, radiographic benefi ts were 
comparable and robust in ADA+MTX-treated patients, irrespec-
tive of the achievement of stable outcomes, consistent with 
previous observations.15 Nevertheless, as radiographic progres-
sion is very low even in LDA,16 our results suggest that an LDA 
target is reasonable and desirable for many patients. Similar 
fi ndings were observed when assessing functional benefi ts for 
either treatment arm, namely lower HAQ values with increas-
ing stringency of criteria. In sum, despite the smaller numbers of 
patients in the post-hoc subgroup analysis, it appears that both 
the stringency of the target and the treatment utilised impacted 
radiographic and functional outcomes.

Most AE in this study were comparable to those observed in 
other studies of TNF inhibitors.17 18 The overall frequency of 
serious infections was consistent with the known safety pro-
fi le for adalimumab. More deaths were observed in ADA+MTX 
patients versus PBO+MTX patients, which is inconsistent with 
previous clinical trial experience.18 Advanced age and comor-
bidities have been reported in some analyses as risk factors for 
immunomodulatory therapy toxicity.19–22 Older patients were 
over-represented, with four of six deaths in the ADA+MTX arm 
occurring in patients over 70 years old. In retrospect, the preva-
lence of pre-existing comorbidities in these patients appeared as 
possible contributing factors. Although adalimumab conferred 
enhanced clinical, functional and radiographic outcomes, the 
risks of treatment should be considered before initiating ther-
apy, particularly in older patients and those with comorbidities 
or conditions that may predispose them to infection.

In summary, signifi cant improvements in clinical and func-
tional outcomes were observed as early as week 2 and continued 
to week 26 with ADA+MTX treatment. Combination therapy 
allowed one in fi ve patients to achieve stringent remission 
according to the new ACR/EULAR defi nition within 6 months 
of treatment initiation, and an additional almost 30% achieved 
LDA; the data also reveal that approximately half of these 
proportions can be attained with methotrexate monotherapy. 
Early intervention with combination therapy also offered sub-
stantial protection from radiographic damage compared with 
methotrexate monotherapy. These results expand information 
on the use of combination methotrexate plus TNF inhibitors 
as a treatment option with substantial therapeutic benefi ts in 
patients with early, active RA. As with the use of any potent 
immunomodulatory therapy, patients should be appropriately 
screened before and closely monitored during treatment for 
relevant safety concerns.
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Table 2 Number and percentage of AE of interest by treatment group

AE, n (%) patients
ADA+MTX 
(n=515)

PBO+MTX
(n=517)

Any AE 379 (73.6) 368 (71.2)
AE leading to discontinuation of study drug  26 (5.0)  15 (2.9)
Serious AE  37 (7.2)  32 (6.2)
Serious infectious AE  13 (2.5)   6 (1.2)
Opportunistic infections (excluding tuberculosis)   1 (0.2)   3 (0.6)
Tuberculosis   1 (0.2)   0
Malignancies (excluding NMSC)   1 (0.2)   0
NMSC   1 (0.2)   0
Congestive heart failure related   1 (0.2)   1 (0.2)
Fatal AE   6 (1.2)*   1 (0.2)

*Includes one non-treatment-emergent death.
ADA, adalimumab; AE, adverse events; MTX, methotrexate; NMSC, non-melanoma skin 
cancer; PBO, placebo.
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