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Clinical Consequences of Delayed Addition of
Adalimumab to Methotrexate Therapy Over 5 Years in
Patients with Rheumatoid Arthritis
EDWARD C. KEYSTONE, ARTHUR KAVANAUGH, MICHAEL E. WEINBLATT, KAUSHIK PATRA, 

and AILEEN L. PANGAN

ABSTRACT. Objective. This Year 5 analysis of an open-label extension (OLE) study assessed radiographic pro-

gression, clinical efficacy, and safety of adalimumab with concomitant methotrexate (MTX) for

patients with active rheumatoid arthritis. 

Methods. In a double-blind study (DE019, NCT00195702), inadequate responders to MTX were

randomized to MTX plus either adalimumab 40 mg eow, adalimumab 20 mg weekly, or placebo for

52 weeks. Eligible patients entered an ongoing OLE and received adalimumab 40 mg eow plus

MTX. Longterm efficacy and safety were evaluated. 

Results. Of 457 patients who had enrolled in the OLE, 304 remained in the study at Year 5, includ-

ing 112, 107, and 85 from the original adalimumab 40 mg, adalimumab 20 mg, and placebo groups,

respectively. Year 5 radiographs demonstrated mean changes in modified total Sharp score for the

original adalimumab 40 mg eow and 20 mg weekly groups of 0.8 and 2.6, respectively, versus 3.9

for placebo; 58% from the adalimumab 40 mg eow group had no radiographic progression versus

40% of those who initially received placebo. Of patients who received adalimumab 40 mg eow for

5 years, 26.1% achieved clinical remission (Disease Activity Score 28-joint count < 2.6), had no

radio graphic progression (change in modified total Sharp score ≤ 0.5), and had normal function

(Health Assessment Questionnaire ≤ 0.5), versus 11.9% of those who initially received placebo.

Serious infection rate for 553 patients who received at least one dose of adalimumab was 4.4/100

patient-years.

Conclusion. A 52-week delay in adding adalimumab to MTX led to worse radiographic, functional,

and clinical outcomes at Year 5 for most patients who initially received placebo instead of adali-

mumab. (First Release Feb 1 2011; J Rheumatol 2011;38:855–62; doi:10.3899/jrheum.100752)

Key Indexing Terms:

RHEUMATOID ARTHRITIS              ADALIMUMAB       ANTI-TUMOR NECROSIS FACTOR

RADIOGRAPHIC PROGRESSION            METHOTREXATE               CLINICAL REMSSION

From the Rebecca MacDonald Centre, Mount Sinai Hospital, University
of Toronto, Toronto, Ontario, Canada; University of California–San
Diego, San Diego, California, USA; Brigham and Women’s Hospital,
Boston, Massachusetts, USA; and Abbott Laboratories, Abbott Park,
Illinois, USA.

Funded by Abbott Laboratories, Abbott Park, IL, USA. Drs. Keystone and
Kavanaugh are study investigators for the DE019 trial. Drs. Keystone,
Kavanaugh, and Weinblatt have served as Abbott consultants, and have
received research grants from Abbott. Drs. Pangan and Patra are
 employees of Abbott Laboratories, the manufacturer of adalimumab.

E.C. Keystone, MD, Rebecca MacDonald Centre, Mount Sinai Hospital,
University of Toronto; A. Kavanaugh, MD, University of California–San
Diego; M.E. Weinblatt, MD, Brigham and Women’s Hospital; K. Patra,
PhD; A.L. Pangan, MD, Abbott Laboratories.

Address correspondence to Dr. E.C. Keystone, Division of Advanced
Therapeutics, Rebecca MacDonald Centre for Arthritis and Autoimmune
Disease, Mount Sinai Hospital, Joseph and Wolf Lebovic Building, 
2nd Floor, 60 Murray Street, Toronto, Ontario M5G 1X5. 
E-mail: edkeystone@mtsinai.on.ca

Full Release Article. For details see Reprints/Permissions at jrheum.org

Accepted for publication December 3, 2010.

In patients with rheumatoid arthritis (RA), joint erosions

may occur within 6 months of disease onset, and progres-

sion occurs rapidly within the first 2 years1,2. Recognition of

early radiographic damage has prompted a paradigm shift in

RA management, favoring the use of treatments capable of

preventing radiographic progression3,4.

The primary goals of longterm RA management are to

suppress inflammation to the point of clinical remission,

prevent structural joint damage, and maintain physical func-

tion. Methotrexate (MTX) is the most commonly used dis-

ease-modifying antirheumatic drug (DMARD) for RA.

Nevertheless, some patients fail to achieve an adequate or

sustained response with MTX because of toxicity or lack of

efficacy5,6. Clinical studies of tumor necrosis factor (TNF)

antagonists demonstrate that adding these agents to MTX in

patients with inadequate response to MTX has resulted in

significant improvement in clinical signs and symptoms and

physical function3,7,8,9,10,11. Further, TNF antagonist thera-

py results in approximately 80%–90% inhibition of radio -

graphic progression, as measured by mean changes in mod-

ified total Sharp score (mTSS), compared with MTX alone

in 1-year studies8,9. Control of joint damage, sustained clin-

ical remission, and maintenance of physical function have

been viewed as the hallmarks of comprehensive treatment
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benefit for patients with RA. What remains to be confirmed

is the ability of anti-TNF therapy to sustain these 3 out-

comes over the long term.

Several clinical trials of RA patients demonstrated clini-

cal and radiographic efficacy and safety of adalimumab in

combination with standard antirheumatic therapy, including

MTX9,10,12,13,14,15,16, and as monotherapy17. In a random-

ized controlled study of patients with established RA who

had an inadequate response to initial treatment with MTX

(DE019), adalimumab plus MTX was significantly more

effective than MTX alone in reducing clinical signs and

symptoms, improving physical function, and inhibiting

radio graphic disease progression9. At Week 52, a 20%

improvement in American College of Rheumatology score

(ACR20 response) was achieved by 59% and 55% of

patients receiving adalimumab 40 mg every other week

(eow) plus MTX, or adalimumab 20 mg weekly plus MTX,

respectively, compared with 24% of patients receiving MTX

alone (p ≤ 0.001 for each comparison). Significant improve-

ments were also observed in physical function as measured

by Health Assessment Questionnaire Disability Index (HAQ

DI). In addition, significant inhibition of radiographic pro-

gression, as measured by the change in mTSS, was observed

for patients receiving adalimumab 40 mg eow plus MTX

(mean change in mTSS ± SD, 0.1 ± 4.8) or adalimumab 20

mg weekly plus MTX (0.8 ± 4.9), compared with patients

receiving MTX alone (2.7 ± 6.8) (p ≤ 0.001 for each

 comparison).

This report presents 5-year data from the ongoing

open-label extension (OLE) of the DE019 study, which

evaluated the safety and efficacy of longterm treatment with

adalimumab plus MTX in patients with prior inadequate

response to MTX.

MATERIALS AND METHODS

Patients. Patients enrolled in the original double-blind phase of DE019

were age 18 years or older, had a diagnosis of RA as defined by the 1987

revised ACR criteria18, and had active disease despite MTX therapy for at

least 3 months, with stable dosages of 12.5 to 25 mg/week for at least 4

weeks (or ≥ 10 mg/week for those intolerant of MTX)9. They also had a

tender joint count (TJC) of ≥ 9 (of 68 joints evaluated), a swollen joint

count (SJC) ≥ 6 (of 66 joints evaluated), a C-reactive protein (CRP) con-

centration > 1 mg/dl, and either rheumatoid factor positivity or at least 1

joint erosion on radiographs of the hands and feet. 

Treatment. In the 52-week, double-blind study (DE019, NCT00195702),

patients were randomized to receive adalimumab 40 mg subcutaneously

eow, adalimumab 20 mg subcutaneously weekly, or placebo. All patients

received concomitant MTX. Patients who completed the 52-week dou-

ble-blind study were eligible to enter the ongoing OLE phase. During the

OLE, which continues to Year 10, all patients receive adalimumab 40 mg

eow plus MTX. All patients who reached Year 5 of the OLE phase had

received at least 4 years of exposure to adalimumab 40 mg eow except for

patients who were originally randomized to adalimumab 40 mg eow during

the double-blind period who had 5 years of adalimumab 40 eow therapy.

Those originally randomized to 20 mg weekly or placebo had 1 year of this

blinded therapy and 4 years of adalimumab 40 eow.

The objectives of the OLE of DE019 were to evaluate the longterm

maintenance of clinical and radiographic efficacy and safety of adalimum-

ab in patients with moderate to severe RA receiving concurrent MTX

 therapy.

Efficacy assessments

Clinical assessments. For clinical signs and symptoms of RA and changes

in physical function, efficacy over time was evaluated and analyzed as

observed values by duration of exposure to adalimumab (whether blinded

or open-label). Exposure for an individual patient was calculated by deter-

mining the number of days between the first and last drug dose and adding

14 days, which was the time interval between doses of adalimumab in the

OLE. Baseline values for clinical and functional assessments were defined

as the most recent assessment prior to a patient’s first adalimumab injec-

tion. For patients originally assigned to adalimumab therapy during the

double-blind period, baseline values were obtained at the beginning of

study Year 1. Conversely, for patients randomized to placebo in the dou-

ble-blind period, baseline values were obtained immediately prior to the

start of the OLE phase (i.e., beginning of study Year 2).

ACR20/ACR50/ACR70 responses were assessed at each post-baseline

visit. Additional clinical efficacy endpoints examined include the 28-joint

count Disease Activity Score (DAS28)19. In addition, physical function was

assessed at baseline and at each subsequent visit using the HAQ DI20.

Radiographic assessment. For radiographic results, data are presented by

original randomized treatment group at absolute study timepoints, at base-

line and Years 1, 3, and 5 of the study. Radiographs for patients who had

reached Year 5 were included in the analysis, as were radiographs for those

patients who discontinued between Years 3 and 5. Presenting radiographic

progression by randomized treatment group was necessary because patients

were more comparable in terms of radiographic damage at study Week 0

(baseline or start of Year 1) versus any subsequent timepoint. Radiographic

damage that may have occurred in any group during the year of

double-blind treatment could possibly affect overall outcomes, even after

all patients were switched to adalimumab 40 mg eow in the OLE. In addi-

tion, this approach allowed for evaluation of the influence of switching to

adalimumab 40 mg eow plus MTX in the OLE on the progression of struc-

tural damage for those patients who had initially received placebo and

MTX during the double-blind period. No statistical hypotheses were tested.

Radiographs were assessed using a modified version of the Sharp scor-

ing method by 2 physicians blinded to treatment, chronologic order, and

clinical response. To ensure consistent readings, the evaluators reread the

radiographs as a group for baseline and Years 1, 3, and 5. In determination

of the mTSS score for each patient, the total joint erosion score (0–230) and

the total joint space narrowing score (0–168) were summed (0–398). These

assessments are described in detail in the original report of the double-blind

phase of DE019.

Comprehensive disease remission. The percentage of patients who

achieved comprehensive disease remission at Year 5 was determined. This

was defined as the concurrent presence of the following triple criteria: clin-

ical remission (DAS28 < 2.6), normal physical function (HAQ ≤ 0.5), and

radiographic nonprogression (change from baseline mTSS ≤ 0.5).

Safety assessments. Safety assessments included records of adverse events

(AE), physical examinations, and standard laboratory tests. Patients were

monitored for AE throughout the entire study. A treatment-emergent AE

was defined as an AE with onset date on or after first adalimumab injection

up to 70 days (5 half-lives) after last dose received. Patient-years of expo-

sure to adalimumab were calculated by determining the number of days of

exposure for each patient, and then summing the days of exposure for all

patients and dividing the total by 365.25.

Statistical analyses. All patients who received at least one dose of adali-

mumab, whether as blinded or open-label therapy, were included in all safe-

ty and efficacy analyses. Data were analyzed through descriptive statistics

alone, and no statistical comparisons were conducted.

RESULTS

Patient disposition. Of the 619 patients initially randomized
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in the double-blind portion of DE019, 467 completed the

52-week double-blind period; 457 (158, 165, and 134

patients originally randomized to adalimumab 40 mg eow,

adalimumab 20 mg weekly, and placebo, respectively)

entered the OLE. A total of 553 patients received at least one

dose of adalimumab, either as blinded or open-label therapy

(“all-adalimumab analysis set”; Figure 1). For these 553

patients, mean exposure to adalimumab was 3.3 years

(median 3.9 yrs). In addition, 304 patients are continuing in

the OLE past Year 5, including 112 from the original adali-

mumab 40 mg eow group, 107 from the adalimumab 20 mg

weekly group, and 85 from the placebo group.

Of the 553 patients who received at least one injection of

adalimumab, 212 received their first injections of adali-

mumab during the double-blind portion of DE019 at a dose

of 20 mg weekly; 207 received their first injections during

the double-blind portion at a dose of 40 mg eow; and 134

patients who received placebo during the double-blind peri-

od received their first injections of adalimumab (at a dosage

of 40 mg eow) following entry into the OLE.

Demographics and baseline characteristics. Baseline demo-

graphics and disease characteristics (based on the most

recent assessment prior to the first adalimumab injection,

whether blinded or open-label) for the 553 patients in the

857Keystone, et al: Year 5 adalimumab plus MTX
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Figure 1. Disposition of patients in the 5-year open-label extension of DE019. aOngoing as of Year 5.
bPatients who discontinued from the study while receiving either blinded or open-label adalimumab.

Patients originally randomized to placebo who did not receive open-label adalimumab are not included.
cPatients may have had more than one reason for discontinuation.
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all-adalimumab analysis set were similar to those observed

for the original study sample (n = 619; Table 1)9. However,

baseline disease activity, as measured by TJC, SJC, patient’s

global assessment of pain, patient’s global assessment of

disease activity, and physician’s global assessment of dis-

ease activity, was slightly lower but still indicative of active

RA. This is primarily due to patients from the placebo group

having lower baseline disease activity measures/scores

assessed just prior to the first open-label adalimumab dose

compared to their original double-blind baseline values.

Clinical signs and symptoms of RA and physical function.

Regardless of when patients first received adalimumab,

either in the double-blind period or its OLE, by Week 2 of

treatment, 30% of patients had achieved an ACR20 response

(Figure 2A). Peak response was observed by Week 20 and

was sustained through 260 weeks of adalimumab exposure.

ACR50 and ACR70 response rates were also sustained over

time. At the end of 5 years, 75%, 58%, and 35% of the 219

patients who had received 5 years of adalimumab treatment

achieved ACR20, ACR50, and ACR70 responses rates,

respectively. Similarly, the percentage of patients achieving

DAS28 clinical remission (DAS28 < 2.6) was sustained

over time. Of patients who had received 5 years of adali-

mumab therapy (Figure 2B), 45% had achieved DAS28

clinical remission, 36% had a TJC-68 of 0, and 28% had an

SJC-66 of 0. Similarly, among patients in the original place-

bo group who have received 4 years of adalimumab therapy

by Year 5, 46% achieved DAS28 remission, 31% had a

TJC-68 of 0, and 34% had an SJC-66 of 0.

Improvements in physical function, as measured by mean

changes in HAQ DI, were observed as early as 2 weeks after

the first adalimumab dose (Figure 2C). Improvements of ≥

–0.22, the minimum clinically important difference (MCID)
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Table 1. Demographics and baseline disease characteristics of patients with

rheumatoid arthritis who received adalimumab at any time during the

blinded period or open-label extension of Study DE019 (N = 553). Values

are mean (SD) unless otherwise stated.

Characteristics Mean (SD)

Age, yrs 55.7 (12.0)

Female, % 74.7

Disease duration, yrs 10.9 (9.0)

Methotrexate use, % 100

Oral corticosteroid use, % 50.8

Tender joint count (0–68 joints) 24.8 (14.4)

Swollen joint count (0–66 joints) 17.7 (10.4)

Patient global assessment of pain (0–100 mm VAS)* 51.4 (23.0)

Patient’s global assessment of disease activity 

(0–100 mm VAS)* 48.7 (23.1)

Physicians global assessment of disease activity 

(0–100 mm VAS)* 55.4 (21.2)

HAQ DI (0–3 scale)† 1.4 (0.7)

DAS28†† 5.4 (1.1)

C-reactive protein, mg/dl 1.7 (1.7)

*VAS for pain ranges from 0 = no pain to 100 = severe pain; VAS for dis-

ease activity ranges from 0 = no disease activity to 100 = extreme disease

activity. † HAQ DI scale ranges from 0 = no difficulty to 3 = unable to 

perform  activity. †† DAS28 is based on a 28-joint assessment for pain or

swelling using the C-reactive protein-based formula available from:

(www.das-score.nl/www.das-score.nl/index.html). DAS: disease activity

score; HAQ DI: Health Assessment Questionnaire Disability Index; VAS:

visual analog scale.

Figure 2. Effect of adalimumab on clinical signs and symptoms and phys-

ical function associated with rheumatoid arthritis (RA). A. Percentages of

patients with RA receiving adalimumab plus methotrexate (MTX) who

showed 20%, 50%, and 70% improvement in American College of

Rheumatology (ACR) response criteria over time. Percentage based on

total non-missing response for individual timepoints. B. Percentage of

patients with RA receiving adalimumab plus MTX achieving DAS28 clin-

ical remission over time. C. Mean changes in Health Assessment

Questionnaire Disability Index (HAQ DI) by adalimumab exposure over

time.
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for HAQ DI response21, were consistently observed

throughout 5 years of adalimumab exposure. The mean

HAQ DI (± SD) score for patients with 5 years of adali-

mumab treatment was 0.7 (± 0.7) compared with 1.4 (± 0.6)

at baseline. For the original placebo group, the mean HAQ

DI (± SD) score at Year 5 was 0.8 (± 0.7).

Radiographic progression. Radiographic analyses were per-

formed for patients for whom radiographic data were avail-

able at baseline and Years 1, 3, and 5, and presented based

on original randomized treatment arms. Baseline mean

mTSS for the patients with Year 5 radiographs were lower

for those from the original placebo group: adalimumab 40

mg eow + MTX (n = 113, 68.6), adalimumab 20 mg week-

ly + MTX (n = 107, 68.6), and placebo + MTX (n = 86,

56.0). Patients who were originally treated with placebo and

then switched to adalimumab in the OLE experienced a

slower rate of disease progression at their Year 3 and Year 5

visits, compared with their Year 1 visits. However, the

delayed start of adalimumab after 1 year of placebo still led

to worse radiographic outcomes at Year 5 compared with

patients who were started on adalimumab 40 mg eow plus

MTX at the beginning of the double-blind study. At Year 5,

the mean (± SD) changes from baseline in mTSS for patients

who received adalimumab 40 mg eow plus MTX and those

treated with adalimumab 20 mg weekly plus MTX were 0.8

± 10.6 and 2.6 ± 9.6, respectively, versus 3.9 ± 9.8 for

patients receiving placebo plus MTX (Figure 3A). Similar

results were observed for joint erosion and joint space nar-

rowing scores at Years 1, 3, and 5, with the original adali-

mumab 40 mg eow plus MTX group experiencing the best

radiographic outcomes at Year 5 (Figures 3B and 3C). These

results also demonstrate that the mean change of 0.8 for the

original adalimumab 40 mg eow plus MTX group was large-

ly driven by the mean change in the joint space narrowing

score (0.9), as the joint erosion score was virtually

unchanged (mean change of –0.1).

At 5 years, 58% (66/113) of the patients from the origi-

nal adalimumab 40 mg eow plus MTX treatment group had

no radiographic progression (change in mTSS ≤ 0.5) com-

pared with 44% (47/107) of the patients originally from the

20 mg weekly plus MTX group and 40% (34/86) from the

placebo plus MTX group (Figure 4). At all 3 timepoints,

there were more patients with radiographic progression

(change in mTSS > 0.5) and with change in mTSS > 5 units

in the original placebo plus MTX group compared with the

adalimumab 40 mg eow plus MTX group.

Triple-variable measure of comprehensive disease remis-

sion. Of patients with available data at the Year 5 timepoint,

similar percentages of patients in the original adalimumab

40 mg eow plus MTX arm and in the placebo plus MTX arm

were in DAS28 clinical remission (< 2.6): 45.1% versus

45.9%. However, when DAS28 clinical remission and nor-

mal function (HAQ ≤ 0.5) were both required, the response

rate was higher for patients in the original adalimumab 

40 mg eow group: 35.4% versus 28.2%. Finally, the concur-

rent presence of DAS28 clinical remission, normal physical

function, and radiographic nonprogression (mean change in

859Keystone, et al: Year 5 adalimumab plus MTX
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Figure 3. Radiographic progression over 5 years by randomized group and

study year. A. Mean change from baseline in total Sharp scores over time.

B. Mean change from baseline in erosion scores over time. C. Mean

change from baseline in joint-space narrowing scores over time. Positive

change indicates progression. ADA: adalimumab; eow: every other week;

MTX: methotrexate.
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mTSS ≤ 0.5) was observed in 26.1% of the original adali-

mumab 40 mg eow group versus 11.9% in the original

placebo group.

Longterm safety. A total of 553 patients received at least one

dose of adalimumab and were included in the safety analy-

sis. Collectively, these patients accounted for 1,824.3

patient-years of exposure to adalimumab. Serious infections

occurred at the rate of 4.4 events per 100-patient-years. Two

cases of tuberculosis were reported. The rate for malig -

nancies other than non-melanoma skin cancer was

1.5/100-patient-years, and the rate for non-melanoma skin

cancers was 1.1/100-patient-years. Twelve deaths occurred

during the 5-year clinical trial: 2 associated with a malig-

nancy (one of which was a B-cell lymphoma), 3 associated

with an infection, 3 were due to trauma or chemical poison-

ing, and 4 were due to various medical conditions.

DISCUSSION

Synovial inflammation and bone erosions both contribute to

functional disability in RA to varying degrees depending on

the stage of the disease22,23. The correlation of disease activ-

ity with functional disability remains stable over time, but

the correlation of radiographic damage with decreased func-

tionality increases over the course of RA24. Treatment goals,

therefore, include sustained control of active inflammation

and inhibition of radiographic progression, both of which

lead to improvement and maintenance of function2,4,25.

The 52-week results of the double-blind randomized con-

trolled trial DE019 demonstrated that, for patients with RA

who had an inadequate response to MTX, the addition of

adalimumab led to better clinical responses and greater inhi-

bition of structural damage compared with patients who

continued with MTX monotherapy. This illustrates a win-

dow of opportunity to effect a considerable change in a

patient’s disease course when persistent disease activity

with MTX monotherapy is observed and anti-TNF therapy,

such as adalimumab, may be added to achieve better con-

trol. The question of whether this benefit is sustained and if

delay in the addition of an anti-TNF agent in MTX inade-

quate responders contributes to the longterm outcome in RA

is addressed by the results of this 5-year report of the

open-label extension of DE019.

Patients generally tolerated continued adalimumab thera-

py, with more than 50% of the patients who had started adal-

imumab 40 mg eow plus MTX (n = 207) remaining on the

same regimen for 5 years (n = 112). Improvements in the

clinical signs and symptoms of RA, as measured by ACR

and DAS28 responses, and physical function, as measured

by the HAQ DI, were sustained through 5 years of adali-

mumab therapy. The percentages of patients who achieved

DAS28 clinical remission were relatively similar for both

the original adalimumab 40 mg eow and placebo treatment

groups by Year 5. However, there is a selection bias for

patients from the original placebo group who were able to

complete 52 weeks of placebo and enter the OLE. These

patients likely represent a less refractory subset who tend to

do better and still have some level of clinical response

despite being on placebo plus background MTX.

Nonetheless, the similarity in clinical remission response

rates alludes to the effectiveness of adalimumab in control-

ling signs and symptoms of RA regardless of when therapy

is initiated.

The argument that there is a clinical consequence to

delaying better control of RA with appropriate therapy is

evident by examination of the efficacy outcomes that reflect

potential irreversible damage. Although DAS28 clinical

remission rates were the same between the adalimumab 

40 mg eow and placebo groups at Year 5, when the attain-

ment of normal functionality was added to the response cri-

teria, the adalimumab 40 mg eow group had better results.

The difference between the 2 treatment groups was further

amplified when the absence of radiographic progression was

also taken into account (comprehensive disease remission).

The greater radiographic damage accrued by patients in the

original placebo plus MTX arm over the course of 1 year

puts them at a disadvantage even after they had switched to

open-label adalimumab therapy for up to 4 years, compared

with patients who began combination therapy with adali-

mumab plus MTX at the initiation of the trial. The rate of

860 The Journal of Rheumatology 2011; 38:5; doi:10.3899/jrheum.100752
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Figure 4. Subsets of radiographic progresssors and non-progressors over 5

years by randomized group and study year. Patients were receiving back-

ground methotrexate (MTX) throughout the study. *Data based on original

randomized group; all patients received open-label adalimumab (ADA)

beyond Year 1. eow: every other week; mTSS: modified total Sharp score;

PBO: placebo.
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radiographic progression did slow down for the original

placebo group in the open-label period, becoming nearly

parallel to the original adalimumab groups. However, irre-

versible damage, unyielding to subsequent better therapy

with adalimumab plus MTX26,27,28, could have led to the

overall worse outcome at Year 5 for the majority of patients

originally randomized to placebo compared with those in

the adalimumab 40 mg eow group. Radiographic progres-

sion for the original adalimumab 20 mg weekly group is

somewhere between that of the placebo and the adalimum-

ab 40 mg eow groups. The optimal and approved dose of

adalimumab for RA is 40 mg eow. The 20 mg weekly dose

may not have been as effective as 40 mg eow but was still

better than placebo.

An interesting observation from the evaluation of Year 5

radiographs for the adalimumab 40 mg eow plus MTX

group was that, although the mean joint erosion score was

unchanged (mean change –0.1), there was a slight increase

in joint space narrowing (mean change 0.9), although to a

lesser degree than that seen in the other treatment arms. TNF

promotes the activation, proliferation, and differentiation of

osteoclast precursor cells into mature osteoclasts, which

mediate erosion of bone in RA29,30,31. TNF has also been

implicated in the release of matrix metalloproteinases and

specific proteins from the ADAMTS (a disintegrin-like and

metalloproteinase with thrombospondin motifs) family, and

in the suppression of cartilage matrix synthesis, both

processes contributing to cartilage destruction in RA32,33,34.

Therefore, effective TNF blockade can potentially slow or

halt both the bone erosive process and cartilage destruction

in RA. The small increase in joint space narrowing observed

over 5 years in DE019 may be attributed to changes within

the joint as a result of either the sequelae of prior bone and

cartilage damage due to RA or, in some joints, coexisting

degenerative joint disease22,23,35. In patients with early RA,

the combination of adalimumab plus MTX resulted in simi-

lar inhibition of joint erosion and joint space narrowing over

2 years mean change of 1.0 and 0.9 units, respectively16.

What remains to be addressed is whether or not earlier use

of anti-TNF therapy with MTX prior to the onset of signifi-

cant bone and cartilage damage can result in prevention of

both joint erosions and joint space narrowing.

Safety data from this 5-year report of DE019 are consis-

tent with the longterm data reported for the larger RA clini-

cal trial population with adalimumab36. Thus, the combina-

tion of longterm clinical and safety data supports a favorable

risk-benefit profile for adalimumab in patients with estab-

lished RA who continue to have active disease with MTX.

The limitations of this analysis include those typical of

other open-label extension studies. There is a selection bias

for patients who are doing well to remain in the study.

Therefore, data are available for a smaller group of patients

compared to the original randomized population. In an

observed data analysis, this results in slightly increased per-

centages of patients obtaining high levels of clinical

response toward the latter part of the study.

In summary, the 5-year results from the DE019 study

provided the following insights regarding established RA:

(1) Clinical and functional improvements observed with

adalimumab plus MTX in a double-blind fashion are sus-

tained with continued open-label adalimumab plus MTX

therapy up to a total of 5 years; and (2) For the majority of

patients, delaying tighter disease control with the addition of

more potent agents, such as anti-TNF therapy, when MTX

does not adequately control RA, can result in continued

structural damage that lessens the likelihood of patients

achieving longterm, comprehensive disease control (i.e.,

clinical remission, radiographic nonprogression, and normal

function). The availability of highly effective anti-TNF ther-

apies should enable physicians to offer patients with RA an

opportunity to better manage signs and symptoms and alter

the progressive course of this disease.
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