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Abstract

Objective. The aim of this study was to compare efficacy outcomes of initial treatment with

adalimumab + MTX vs adalimumab addition following 26 weeks of MTX monotherapy in Japanese early

RA patients naive to MTX with high disease activity.

Methods. Patients completing the 26-week, randomized, placebo-controlled trial of adalimumab + MTX

were eligible to receive 26 weeks of open-label adalimumab + MTX. Patients were assessed for mean

change from baseline in the 28-joint DAS with ESR (DAS28-ESR) and modified total Sharp score (mTSS),

and for the proportions of patients achieving clinical, functional or radiographic remission.

Results. Of 333 patients assessed, 278 (137 from the initial adalimumab + MTX and 141 from the initial

placebo + MTX groups) completed the 52-week study. Significant differences in clinical and functional

parameters observed during the 26-week blinded period were not apparent following the addition of

open-label adalimumab to MTX. Open-label adalimumab + MTX slowed radiographic progression through

week 52 in both groups, but patients who received adalimumab + MTX throughout the study exhibited less

radiographic progression than those who received placebo + MTX during the first 26 weeks (mean �mTSS

at week 52 = 2.56 vs 3.30, P<0.001).

Conclusion. Delayed addition of adalimumab in Japanese MTX-naive early RA patients did not impact

clinical and functional outcomes at week 52 compared with the earlier addition of adalimumab. However,

the accrual of significant structural damage during blinded placebo + MTX therapy contributed to the

persistence of differences between the treatment strategies, suggesting that Japanese patients at risk

for aggressive disease should benefit from the early inclusion of adalimumab + MTX combination therapy.

Trial registration. ClinicalTrials.gov (http://clinicaltrials.gov/), NCT00870467.
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Introduction

RA is a debilitating disease associated with inflammation

of the synovial tissue in affected joints. Progression of the

disease, if not abated, may lead to the erosive loss of

bone and cartilage in affected joints and subsequent

physical disability. The early inclusion of effective thera-

pies aimed at tight control of disease activity minimizes

the risk of irreversible erosive damage [1�4].

International recommendations suggest treatment initi-

ation with MTX administered as monotherapy, which, in

the event of an inadequate response, can then be supple-

mented with or switched to additional synthetic DMARDs

or a biologic agent [5, 6]. Patients at risk for aggressive

disease (e.g. those with autoantibody positivity, early ero-

sive damage, etc.) may benefit from the early inclusion of

a biologic agent, such as a TNF inhibitor, as a biologic

combination with MTX suppresses inflammation and

halts erosive damage more effectively than the addition

of synthetic DMARDs [1, 7]. In fact, high disease activity

along with the presence of risk factors may warrant the

immediate inclusion of a TNF antagonist in the treatment

regimen [5], given the relatively narrow window during

which aggressive disease may be halted. Western trials

of biologic agents have compared initial combination ther-

apy vs initial MTX monotherapy in such patient popula-

tions [8�11], however, studies in Eastern populations are

lacking, where environmental, genetic and medical and/or

disease management differences may impact drug effect-

iveness and tolerability.

The combination of adalimumab, a fully human mono-

clonal antibody against TNF-a, with MTX has been shown

in global clinical trials to significantly reduce disease ac-

tivity, improve physical function and prevent structural

damage more effectively than MTX monotherapy in

MTX-naive patients with early RA and high disease activity

[8, 12]. The HOPEFUL-1 trial (adalimumab, a human anti-

TNF monoclonal antibody, outcome study for the persist-

ent efficacy under allocation to treatment strategies in

early RA) was conducted to assess the effect of adalimu-

mab in combination with MTX vs MTX alone as a first-line

therapy in Japanese patients not previously treated with

MTX who had high disease activity and risk factors for

aggressive disease. The trial consisted of a 26-week

randomized controlled period (adalimumab + MTX vs

placebo + MTX) followed by a 26-week open-label (OL)

period (OL adalimumab + MTX). Adalimumab in combin-

ation with MTX was superior to placebo + MTX during

the 26-week blinded period [13]; the current post hoc ana-

lysis assessed whether there was continued separation

between the treatment strategies through week 52 (i.e.

26 weeks after all patients began receiving combination

therapy).

Methods

Patients

Adult patients 520 years of age with active RA, as defined

by the 1987 revised ACR criteria [14], of <2 years duration

and not previously treated with MTX were eligible for

enrolment in this study. In addition, patients were required

to have at least 10 tender joints (of 68 assessed), 8 swol-

len joints (of 66 assessed), CRP 51.5 mg/dl or ESR

528 mm/hour and at least one joint erosion (JE) or RF

positivity. Exclusion criteria included prior exposure to

more than two DMARDs, previous treatment with CYC,

ciclosporin, AZA, tacrolimus or biologic DMARDs, and pa-

tients with a chronic infection, interstitial pneumonia or a

history of tuberculosis or malignancy. The study was con-

ducted with the approval of the study site ethical review

boards and in accordance with the ethical principles of

the Declaration of Helsinki; all patients provided written

informed consent.

Study design

This phase 3 trial (clinicaltrials.gov identifier NCT00870467

[13]) was conducted at 94 centres in Japan from 11 April

2009 through 1 August 2011 and consisted of two peri-

ods. During the first period (blinded period), patients were

randomized 1:1 to receive 40 mg adalimumab every other

week + weekly MTX (initiated at 6 mg/week) or placebo

every other week + weekly MTX for the first 26 weeks.

The dose of MTX could be increased to 8 mg/week at

week 8 if a 520% improvement in the tender or swollen

joint count from baseline was not achieved or at the dis-

cretion of the investigator, except in the case of a safety

concern. Reduction of MTX to 4 mg/week was also per-

mitted and at the discretion of the investigator. For ethical

reasons, patients were eligible to be rescued with OL

adalimumab + MTX if they experienced a 520% increase

from baseline in tender and swollen joint counts at week

12, 16 or 20 (rescue period). Patients completing

26 weeks of study drug, either during the blinded or

rescue period, were eligible to receive OL

adalimumab + MTX for an additional 26 weeks (OL period).

The primary endpoint of the study was the change in

modified total Sharp score (mTSS) from baseline to week

26. Details of the scoring of radiographs as well as the

results of the primary endpoint have been described

[13]. Briefly, 22 and 20 bilateral joints of the hands, wrists

and feet were scored for JE and joint space narrowing,

respectively, the sum representing the mTSS [15].

Radiographs were read by two independent radiologists

blinded to time, treatment and sequence at baseline,

rescue (if necessary), week 26, and week 52, or at early

termination. Clinical assessments included the 28-joint

DAS with ESR (DAS28-ESR), the simplified disease activ-

ity index (SDAI) and the clinical disease activity index

(CDAI). These assessments are composite measures of

disease activity and may include tender and swollen

joint counts, acute phase reactants (CRP or ESR), pa-

tient’s global health on a visual analogue scale (VAS), pa-

tient’s global assessment on a VAS and/or physician’s

global assessment on a VAS. Physical function was as-

sessed through the disability index of the HAQ (HAQ-DI).

Effectiveness measures for this post hoc analysis included

the change from baseline to week 52 in DAS28-ESR and

mTSS, the proportions of patients in DAS28-ESR
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remission (<2.6), with low disease activity (52.6 to <3.2),

with moderate disease activity (53.2 to 45.1) or with high

disease activity (>5.1), the proportions of patients achiev-

ing various definitions of clinical remission [SDAI 43.3,

CDAI 42.8, Boolean (TJC 41, SJC 41, CRP 41 and

patient’s global assessment 410 on a 100-mm VAS)]

and functional (HAQ-DI <0.5) remission, the proportions

of patients without radiographic progression (defined as

�mTSS 40.5) from baseline to week 52, as well as the

proportions of patients experiencing clinically relevant

radiographic progression (�mTSS >3).

Safety

Adverse events (AEs) and clinical laboratory parameters

were assessed throughout exposure to adalimumab +

MTX. AEs of interest were summarized on the basis of

initial treatment assignment (adalimumab + MTX or

placebo + MTX) as both the number of events and

events per 100 patient-years (E/100 PY). AEs were

coded using Standardized MedDRA Queries (SMQs) ver-

sion 13.1. Treatment-emergent AEs were defined as any

event with an onset date on or after the first dose of

adalimumab + MTX and up to 70 days after the last dose.

Statistical analyses

This post hoc analysis included data from the per protocol

set (PPS), which excluded all patients with a major proto-

col violation. All analyses are based on the initial treatment

assignment (adalimumab + MTX or placebo + MTX) and

included patients entering into the OL period following

completion of the blinded or rescue period. Fisher’s

exact test and Wilcoxon rank sum test were used for dis-

crete and continuous variables, respectively. Last obser-

vation carried forward (LOCF) was used to impute missing

data. LOCF was used for the analysis of radiographic pro-

gression to avoid the overestimation of mTSS in the con-

trol group. The last value during the blinded period was

carried forward for those patients who entered into the

rescue period but did not enter into the OL period. The

safety analysis set included all patients receiving at least

one dose of adalimumab + MTX.

Results

Patients

Of the 333 patients initially randomized, 155 and 151 com-

pleted 26 weeks of therapy from the initial adalimumab +

MTX and placebo + MTX groups, respectively (Fig. 1). Of

these, 10 patients from the adalimumab + MTX group and

24 patients from the placebo + MTX group completed the

26-week study following receipt of OL adalimumab + MTX

rescue therapy. A total of 152 patients from the initial

adalimumab + MTX and 150 patients from the initial

placebo + MTX group entered into the OL period, with

137 and 141, respectively, completing the 52-week

study. Withdrawal of consent appeared to be the primary

reason for discontinuation in the OL period.

Baseline demographics and disease characteristics

were well matched between treatment groups (Table 1).

Patients tended to have aggressive RA, evidenced by the

presence of multiple risk factors for rapid disease

progression (e.g. anti-CCP positivity, RF positivity, early

erosive damage and elevated CRP). Consistent with ag-

gressive RA, baseline disease activity (mean DAS28 = 6.6)

and functional disability were high (mean HAQ-DI = 1.2).

Clinical, functional and radiographic outcomes

Treatment with adalimumab + MTX during the blinded

period led to significant reductions in disease activity vs

placebo + MTX (Fig. 2A) [13]. Patients who continued

adalimumab + MTX throughout the study demonstrated a

steady decline in mean DAS28-ESR levels through week

30, which then stabilized through week 52. The switch in

placebo + MTX patients to OL adalimumab + MTX at week

26 resulted in an abrupt decline in mean DAS28-ESR

levels. As a result, the differences in mean DAS28-ESR

values observed during the first 26 weeks subsided

within 8 weeks of adding OL adalimumab to the initial

placebo + MTX population (Fig. 2A). Additionally, 26

weeks of OL adalimumab + MTX therapy in the initial

placebo + MTX group led to a shift in the distribution of

patients in the varying levels of disease activity (remission,

low, moderate or high disease activity) such that the bal-

ance at week 52 was comparable with those who received

adalimumab + MTX throughout the study (Fig. 2B).

Furthermore, differences that were apparent between

treatment groups at week 26 in the proportions of patients

achieving additional composite measures of clinical or

functional remission were less striking following an

additional 26 weeks of OL adalimumab + MTX treatment

(Fig. 2B and C).

Following 26 weeks of blinded therapy, the mean

change from baseline in mTSS was 1.79 and 2.93 for

the adalimumab + MTX and placebo + MTX groups, re-

spectively. The addition of OL adalimumab + MTX

slowed further radiographic progression in both groups

through week 52, resulting in mean changes from baseline

in mTSS of 2.56 and 3.30, respectively. Still, the significant

differences that were apparent in mean �mTSS between

the initial treatment groups at week 26 persisted through

week 52 (P< 0.001; Fig. 3A). Moreover, significantly more

adalimumab + MTX�initiated patients were without radio-

graphic progression through 52 weeks of treatment than

patients who initially received placebo + MTX (65.9% vs

42.9%, P< 0.001; Fig. 3B), and significantly fewer ex-

hibited clinically relevant radiographic progression

through week 52 (16.5% vs 36.0%, P< 0.001; Fig. 3C).

Safety

A total of 325 patients received at least one dose of

adalimumab + MTX, representing 232.5 PY of exposure

(153.6 PY in the initial adalimumab + MTX group and

78.9 PY in the initial placebo + MTX group). The majority

of patients experienced at least one AE during exposure

to adalimumab + MTX, although relatively few (�22%)

were considered to be at least possibly related to the

study drug; additionally, AEs described as serious or

severe were rare (�2%; Table 2). Throughout the study
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there were 305 infectious AEs reported, the most common

being nasopharyngitis occurring in 29.8% of patients.

Almost half of patients who experienced infectious AEs

were assessed as probably or possibly related to adali-

mumab. A total of eight patients experienced nine serious

infections during the course of the study. Serious infec-

tions included five cases of pneumonia reported in four

patients, two cases of gastroenteritis, and one case each

of bronchopneumonia and enteritis infectious. Five ser-

ious infections (3.3 E/100 PY) occurred in patients who

received adalimumab + MTX throughout the study and

four serious infections (5.1 E/100 PY) occurred in patients

who received OL adalimumab + MTX only during the OL

period. Hepatic and haematological events were relatively

mild in severity and rare in frequency. Some elevations in

liver function test levels were observed >2.5 times the

upper limit of normal. Increased alanine aminotransferase

was observed in 8.6% of patients, abnormal hepatic func-

tion in 7.4% and increased aspartate aminotransferase in

6.7%. A 55-year-old female who received initial

adalimumab + MTX developed lupus-like syndrome and

discontinued therapy at day 182 (week 26). There were

no malignancies, tuberculosis, demyelinating disease or

deaths during exposure to adalimumab + MTX.

Discussion

Patients with aggressive forms of RA, as indicated by the

presence of high disease activity and poor prognostic fac-

tors (e.g. autoantibody positivity, early erosive damage,

etc.) are at risk for the rapid accumulation of irreversible

damage and subsequent physical disability. Hence early

intervention with effective therapy capable of suppressing

inflammation and preventing disease progression is the

cornerstone of disease management [16]. MTX is con-

sidered to be an anchor drug for the treatment of RA

and international organizations recommend an initial trial

of MTX for a duration of 3�6 months prior to treatment

escalation to a biologic DMARD (e.g. TNF inhibitor)

[5, 6]. For patients at greatest risk for disease progression,

delaying the addition of a TNF inhibitor by 2 years can

impact long-term outcomes [17]. Whether an MTX trial

of more limited duration (e.g. 3�6 months) is associated

with suboptimal outcomes remains unclear.

The HOPEFUL-1 trial was designed to evaluate the 52-

week clinical, functional and radiographic effectiveness of

initial treatment with adalimumab + MTX vs adalimumab

addition following up to 26 weeks of treatment with

placebo + MTX in Japanese patients with early, aggressive

FIG. 1 Patient disposition through week 52

aPPS. One patient randomized to ADA + MTX received two doses of study drug at baseline and was excluded from this

analysis. bThree patients in the ADA + MTX group and one in the PBO + MTX group discontinued from the study at week

26. ADA: adalimumab; PBO: placebo.
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RA not previously treated with MTX. Significant differ-

ences between treatment groups were noted for a panel

of clinical, functional and radiographic endpoints following

26 weeks of blinded therapy [13]. Differences between

treatment groups in clinical and functional parameters

disappeared rapidly following the addition of OL

adalimumab + MTX at week 26, with comparable levels

of disease activity observed within 8 weeks of OL adali-

mumab addition. Despite slowed radiographic progres-

sion upon OL adalimumab + MTX treatment, significant

structural damage accumulated in many patients exposed

to 26 weeks of placebo + MTX [13], resulting in more

severe progression in the initial placebo + MTX group

that could not be completely reversed upon switching to

adalimumab + MTX.

During the blinded period (the first 26 weeks) of this

study, inflammation persisted to a greater extent in

those who received placebo + MTX vs adalimumab +

MTX [13]. The addition of adalimumab + MTX led to a

rapid suppression of inflammation, irrespective of whether

treatment was initiated with combination therapy or

whether a 26-week trial of placebo + MTX was adminis-

tered. Over the short term, the persistence of elevated

disease activity experienced by those in the placebo +

MTX group did not appear to translate into a functional

difference, as the proportions of patients achieving a state

of normal function at week 52 were not different between

the two treatment strategies. However, other measures of

mental/physical ability and productivity were not as-

sessed in the current analysis, and the possibility remains

that long-term advantages to the early adoption of

adalimumab + MTX exist in this capacity. In contrast,

quantitative differences in the accumulation of structural

damage persisted through 52 weeks, despite all patients

receiving OL adalimumab + MTX after week 26. This ob-

servation underscores the irreversible nature of erosive

bone and cartilage loss present in RA patients. Unique

to this trial was the prevalence of significant damage ac-

cumulation over a relatively short timeframe [13], a phe-

nomenon not seen in recent clinical trials of MTX-naive

populations [12, 18], and rather more consistent with ob-

servations from the PREMIER trial [8]. Typically, mean

�mTSS values are driven by relatively few patients who

accumulate significant damage over time, with the re-

mainder of the population experiencing little, if any,

damage. Although this was true for HOPEFUL-1, more

than one third of patients in the initial placebo + MTX

group experienced clinically relevant progression through

week 52. Identifying those patients most at risk for

damage accumulation continues to be challenging, as

TABLE 1 Baseline demographics and disease characteristics

Parametera Adalimumab + MTX (n = 170) Placebo + MTX (n = 163)

Age, years 54.0 (13.2) 54.0 (13.2)

Female, n (%) 143 (84.1) 128 (78.5)

RA duration, years 0.3 (0.4) 0.3 (0.4)

Weight, kg 54.4 (9.7) 56.1 (12.3)
Previous DMARD use, n (%) 74 (43.5) 87 (53.4)

1 DMARD 57 (33.5) 69 (42.3)

2 DMARDs 17 (10.0) 18 (11.0)

Baseline corticosteroid use, n (%) 58 (34.1) 49 (30.1)
RF positive, n (%) 145 (85.3) 136 (83.4)

Mean titre (S.D.), IU/ml 154.6 (202.9) 163.7 (362.8)

Anti-CCP positive, n (%) 144 (84.7) 136 (83.4)
Mean titre (S.D.), U/ml 388.3 (695.7) 241.3 (367.2)

ESR, mm/h 59.8 (30.2) 61.8 (29.0)

CRP, mg/dl 2.9 (3.0) 3.1 (3.3)

Swollen joint count
0�28 11.6 (4.7) 11.8 (5.3)

0�66 16.5 (6.2) 17.3 (7.7)

Tender joint count

0�28 13.2 (5.9) 13.2 (6.1)
0�66 20.7 (9.3) 21.1 (10.2)

mTSS 13.7 (22.3) 13.6 (17.4)

Erosion score 7.5 (11.7) 7.3 (9.2)
Joint space narrowing score 6.2 (11.4) 6.2 (9.4)

DAS28-ESR 6.6 (0.9) 6.6 (1.0)

HAQ-DI score 1.1 (0.7) 1.3 (0.7)

SDAI score 40.7 (12.0) 41.4 (13.8)
CDAI score 37.8 (10.9) 38.3(12.4)

Physician’s global assessment of disease activity, mm 65.9 (18.4) 66.2 (18.8)

Patient’s global assessment of disease activity, mm 64.3 (24.8) 66.4 (23.7)

aAll values are given as mean (S.D.), unless otherwise indicated.
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FIG. 2 Clinical and functional responses following up to 52 weeks of treatment with adalimumab (ADA) + MTX

(A) Mean DAS28-ESR values by visit. (B) The percentages of patients in remission (DAS28-ESR <2.6), low disease

activity (DAS28-ESR 52.6 to 43.2), moderate disease activity (DAS28-ESR >3.2 to 45.1) or high disease activity

(DAS28-ESR >5.1) at the indicated time points. (C) The percentages of patients satisfying the indicated definitions of

clinical (SDAI, CDAI, Boolean) or functional (HAQ-DI) remission at weeks 26 and 52. ***P< 0.001, **P< 0.01 and

*P< 0.05.
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the reliability of prediction models that accurately classify

patients based on pre-treatment characteristics is rela-

tively poor [19, 20]. In this study population, an abnormal

CRP baseline value was identified as an important pre-

dictor of damage accumulation in MTX-treated patients

[13]. Expanded analyses combining baseline characteris-

tics with genetic/biologic markers are needed to increase

the accuracy that outcomes can be predicted.

Adalimumab + MTX treatment was generally well toler-

ated, and the safety profile was consistent with previously

FIG. 3 Radiographic progression following up to 52 weeks of treatment with adalimumab (ADA) + MTX

(A) Box and whisker Tukey plot of change from baseline to week 26 or 52 in mTSS. Boxes represent interquartile range

(25�75%); whiskers represent 1.5 times the interquartile range; line represents the median; dashed line represents the mean.

(B) Cumulative distribution of change from baseline to week 52 in mTSS. (C) The percentages of patients in remission

experiencing radiographic non-progression (�mTSS 40.5), radiographic progression (�mTSS >0.5 to 43.0) or clinically

relevant radiographic progression (�mTSS >3.0) at the indicated time points. ***Statistical significance at the P< 0.001 level.
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reported studies of Japanese RA patients and consistent

with global trials of TNF inhibitors in combination with

MTX.

As with all studies, important limitations exist. At the

time the study was conducted, the maximum approved

dose of MTX was 8 mg/week and MTX was not allowed as

the first-line DMARD in Japanese patients with RA. In

2011 the maximum approved MTX dose was increased

to 16 mg/week and was also allowed to be prescribed

as a first-line DMARD. Therefore the possibility exists

that more aggressive MTX doses, typically used in west-

ern trials, may have more adequately limited progression

of structural damage than the lower doses used in this

study, although clinical trial data supporting the optimal

dose of MTX in combination with TNF inhibitors is lacking.

In addition to a lower allowable dose of MTX, the average

weight of the studied Japanese population differentiates

this study from other global adalimumab studies. Despite

a lower mg/kg MTX dosing, clinical and radiographic out-

comes of adalimumab + MTX were robust, indicating that

lower doses of MTX in combination with adalimumab are

capable of significantly reducing the signs and symptoms

of RA.

Another important limitation is that the therapeutic regi-

men of the initial placebo + MTX group was switched to

OL adalimumab + MTX at week 26 for all patients regard-

less of whether a good response was observed during the

blinded period. Switching only those patients with an in-

adequate response to initial placebo + MTX may have

yielded a better approximation of the harm of delayed

adalimumab + MTX therapy, as was performed in the

OPTIMA trial [12]. Furthermore, this analysis pooled pa-

tients who received rescue adalimumab + MTX therapy

with those who were able to tolerate 26 weeks of

placebo + MTX. Lastly, the relatively short follow-up time

precluded long-term analysis of the socio-economic im-

pacts and perhaps unique long-term benefit/risk profiles

associated with the different treatment strategies for this

population.

While the addition of OL adalimumab + MTX following

the blinded period was able to improve clinical and func-

tional outcomes comparable to patients initiated on

combination therapy, undeniable benefits pertaining to

the prevention of radiographic progression and asso-

ciated joint damage exist. Early intervention with

adalimumab + MTX is important to minimize irreversible

structural damage in many Japanese patients with early,

aggressive RA not previously treated with MTX.

Rheumatology key messages

. Japanese patients with aggressive RA benefit from
early adalimumab combination therapy.

. The addition of adalimumab after 26 weeks of MTX
monotherapy improves clinical and functional out-
comes in patients with RA.

. Delayed treatment cannot recover radiographic
damage occurring in the first 26 weeks in patients
with RA.
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