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Rheumatoid arthritis (RA) is a chronic inflammatory disorder characterized by
progressive inflammatory synovitis and erosion of articular cartilage and marginal bone
that generally begins early in the disease course [1]. Although the pathophysiology of
RA is not well understood, the proinflammatory cytokine Tumor Necrosis Factor (TNF)
-a. plays an important role in the pathogenesis of RA, and it is a prime target for
directed biologic agents [2]. Two TNF inhibitors, infliximab [3] (75% human and 25%
mouse peptide sequences, monoclonal antibody to TNF-ao) and etanercept [4] (a
recombinant, human, TNF receptor-Fc fusion protein), were already commercially
available. The first fully human (100% human peptide sequences) therapeutic
monoclonal antibody that blocks TNF-a, adalimumab (D2E7; Abbott Laboratories,
Abbott Park, IL), was approved for use and has been extensively studied in clinical
trials for treatment of RA [5]. To date, study authors have reported the short-term
efficacy of adalimumab in patients with RA. In Japan, adalimumab was approved to be
used for RA patients in 2007, and the efficacy and safety were reported by Miyasaka et
al [6]. However, there has been no report about the long-term efficacy of adalimumab
for Japanese RA patients. The objectives of this study were to assess the sustained
efficacy of adalimumab in long-term monotherapy for Japanese patients, and to evaluate
the long-term safety and tolerability of adalimumab given subcutaneously. This is the
first report of the long-term follow-up data (220 weeks) of six RA cases treated with

adalimumab monotherapy in Japan.



This study was a multicenter, open trial of adalimumab given as monotherapy
performed from October 2002 through April 2008. We treated 6 patients with RA, each
of whom fulfilled the 1987 revised American College of Rheumatology (ACR) criteria
[7] for 3 months or more, and had >12 tender joints and > 10 swollen joints (excluding
distal interphalangeal joints). They also had a C-reactive protein (CRP) concentration >
2 mg/dl and a Disease Activity Score 28 (DAS28) > 3.2, despite receiving standard anti-
rheumatic treatment including at least one conventional Disease Modifying Anti-
Rheumatic Drug (DMARD). Prior therapy with DMARD was discontinued at least 28
days before entry in the present study and returned for baseline visit within 42 days. The
patients who were treated with biologic agents, including anti-CD4 antibody, within 6
months or prior treatment with any TNF antagonist or an alkylating agent were
excluded. They gave their informed consent to the protocol, which was approved by the
Institutional Review Board of Nagasaki University.

Table 1 summarizes the profiles of the 6 RA patients. None of the patients had
received prior therapy with biologic agents. Patients were injected adalimumab by a
physician at 20, 40, or 80 mg subcutaneously every other week for 220 weeks. Patients
stopped taking current anti-rheumatic therapy, including any DMARDs, 28 days before
starting this treatment. They were allowed to continue glucocorticoids (prednisolone
equivalent < 10 mg/day) and non-steroidal anti-inflammatory drugs, provided that the
dosage regimens were stable from 28 days before starting the treatment to the end of the
treatment. If the treatment was not effective, the doses of adalimumab were increased

(cases 1 and 2: 20 mg to 40 mg at week 22, case 6: 40 mg to 80 mg at week 16). In case



5, the dose was decreased from 80 mg to 40 mg at week 22 because of the good
response.

The effectiveness of adalimumab for 6 cases of RA patients was assessed at weeks 4,
16, and 28, and every 12 weeks in the extension phase using tender joint counts (TJC),
swollen joint counts (SJC), visual analog scale (VAS) score, C-reactive protein (CRP)
and DAS28-CRP (calculated using CRP concentration and evaluation of 28 joints) (Fig.
1). All 6 patients were women, and the median age was 54.0 + 7.07 years old. The
median duration of the disease was 7.43 + 11.1 years, and the median score of DAS28-
CRP at entry was 5.35 + 0.69. Three patients were able to continue receiving
adalimumab monotherapy for 220 weeks successfully. The median score on DAS28-
CRP became 3.52 + 1.61 at week 24, 2.79 + 1.15 at week 48, and had decreased to 1.89
+ 0.75 by week 220. All three patients who could continue this treatment for 220 weeks
showed a response for 220 weeks and achieved clinical low disease activity (DAS28-
CRP<2.7).

Two patients withdrew because of lack of efficacy (case 1 discontinued at week 46;
case 6 discontinued at week 48), and one patient withdrew because of adverse events

(case 5 discontinued at week 88 because of non-Hodgkin lymphoma) (Table 2).

We report the effectiveness of adalimumab mono-therapy for 6 Japanese RA patients
followed up for 220 weeks. In this study we found its effectiveness last long time even
in 220 weeks. The efficacy and safety of adalimumab as mono-therapy in 544 RA
patients for 26 weeks were previously reported. In the previous study, patients were
treated with mono-therapy of adalimumab 20 mg every other week, 20 mg weekly, 40

mg every other week, or 40 mg weekly, or with a placebo. After 26 weeks, patients



were treated with adalimumab 40 mg every other week or 40 mg weekly. The groups
achieved ACR20 in 46% and 53.4% of patients, respectively. These response rates were
significantly better than that in the placebo group (19.1%) [8]. Recently Miyasaka et al
reported that in the Clinical investigation in Highly disease-affected rheumatoid
Arthritis patients in Japan with Adalimumab applying staNdard and General Evaluation
(CHANGE) study, adalimumab 20, 40, and 80 mg were safe and effective in Japanese
patients. All adalimumab treatment groups achieved statistically significantly higher
ACR20 responses (28.7% in the 20 mg group, 44.0% in the 40 mg group, and 50.6% in
the 80 mg group) compared with the placebo group (13.8%) during 24-week follow-up
[6]. In our patients the median score of DAS28-CRP was decreased from 5.35 £ 0.69 to
3.52 + 1.61 at week 24. Afterwards the efficacy continued, and the median score on
DAS28-CRP had decreased to 1.89 + 0.75 by week 220. We demonstrated 220 week
long-term follow up data about the efficacy of adalimumab mono-therapy for the first
time in Japan. The efficacies at week 220 were better than those at week 24. Four of 6
patients achieved DAS28<2.7, meaning clinical low disease activity at 4 weeks after
starting treatment in case 2, at 16 weeks in case 3, and at 64 weeks in case 4 and case 5.
Three patients continued this treatment under remission state until week 220; one
patient (case 5) discontinued the treatment because of suffering from non-Hodgkin
lymphoma.

The Anti-TNF Research Study Program of the Monoclonal Antibody D2E7 in
Rheumatoid Arthritis (ARMADA) trial [9], a 6-month, placebo-controlled, phase 11/111
study, demonstrated significant reductions in signs and symptoms of RA, and
improvement in physical function in response to combined therapy with MTX and

adalimumab. In their study, the clinical response and remission were sustained in



patients with RA during 4 years of treatment with adalimumab [10]. Although our
patients were not treated with MTX, 3 patients showed a good response to adalimumab
mono-therapy. Three patients were discontinued because of an adverse event in one and
no response in two. One (case 6) of two non-responder patients was anti-adalimumab
antibody (AAA) positive. Bartelds et al reported that lack of response to adalimumab is
probably caused by the formation of AAA [11]. AAA normally appears at low levels but
at high frequency, especially in Japanese RA patients.

Regarding adverse events, 2 of 6 patients (33%) experienced injection site reaction,
and 2 of 6 patients had infectious adverse events, including nasopharyngitis and
common colds (33%). Although the number of patients was small in our study, the
occurrence of injection site reaction and infectious adverse events were almost the same
as in a previous report [6], even during a 220-week follow-up. We did not experience
tuberculosis or opportunistic infections. There were no reports of tuberculosis in the
adalimumab treatment groups in the 24 week follow up CHANGE study in Japan [6],
but there was a 4- to 7-fold increased risk of reactivation of latent tuberculosis in
patients using TNF inhibitors [12, 13]. Case 5 was forced to discontinue treatment
because of non-Hodgkin lymphoma in week 88. Recent reports have suggested a slight
increase in the risk of lymphoma, particularly in patients with RA [14]. In the
CHANGE study malignancies were reported in two patients only in the placebo group
during the double-blind period. On the other hand, a recent metanalysis involving
infliximab and adalimumab demonstrated an increased risk of lymphoproliferative
disease and malignancies in patients treated with these agents [15]. Therefore, we have

to consider both the risk and the benefit when we use TNF antagonists for RA patients.



In conclusion, among patients with RA for whom previous anti-rheumatic treatment
had failed, adalimumab mono-therapy achieved significant and sustained improvements
in disease activity for a long time and improved physical function while being safe and
well tolerated. Our study has a limitation, because the number of patients is small. Next,
we plan to increase the number of patients and examine when these patients should

discontinue the treatment, which needs further investigation.

Abbreviations

RA: Rheumatoid arthritis, DAS28-CRP: the 28 joint count Disease Activity Score using
C reactive protein, CRP: C-reactive protein, TNF-a.: Tumor necrosis factor alpha, ACR:
American College of Rheumatology, DMARD: Disease Modifying Anti-Rheumatic
Drug, CHANGE: Clinical investigation in Highly disease-affected rheumatoid Arthritis
patients in Japan with Adalimumab applying staNdard and General Evaluation, VAS:
visual analog scale, mMHAQ: modified Health Assessment Questionnaire RATIO: the
French Research Axed on Tolerance of Biotherapies, ARMADA: Anti-TNF Research
Study Program of the Monoclonal Antibody D2E7 in Rheumatoid Arthritis, AAA: anti-

adalimumab antibody

Acknowledgements
This study was sponsored by Eisai Co., Ltd., Tokyo, Japan, and Abbott Japan Co., Ltd.,

Osaka, Japan.

Conflict of interest statement

None.



References

1. Lee DM, Weinblatt ME (2001) Rheumatoid arthritis. Lancet 358:903-911.



10.

11.

12.

Choy EH, Panayi GS (2001) Cytokine pathways and joint inflammation in
rheumatoid arthritis. N Engl J Med 344:907-916.

Elliott MJ, Maini RN, Feldmann M, Kalden JR, Antoni C, Smolen JS, Leeb B,
Breedveld FC, Macfarlane JD, Bijl H, et al. (1994) Randomised double-blind
comparison of chimeric monoclonal antibody to tumour necrosis factor alpha
(cA2) versus placebo in rheumatoid arthritis. Lancet 344:1105-1110.

Moreland LW, Baumgartner SW, Schiff MH, Tindall EA, Fleischmann RM,
Weaver AL, Ettlinger RE, Cohen S, Koopman WJ, Mohler K, Widmer MB,
Blosch CM (1997) Treatment of rheumatoid arthritis with a recombinant human
tumor necrosis factor receptor (p75)-Fc fusion protein. N Engl J Med 337:141-
147.

van de Putte LB, Rau R, Breedveld FC, Kalden JR, Malaise MG, van Riel PL,
Schattenkirchner M, Emery P, Burmester GR, Zeidler H, Moutsopoulos HM,
Beck K, Kupper H (2003) Efficacy and safety of the fully human anti-tumour
necrosis factor alpha monoclonal antibody adalimumab (D2E7) in DMARD
refractory patients with rheumatoid arthritis: a 12 week, phase Il study. Ann
Rheum Dis 62:1168-1177.

Miyasaka N (2008) Clinical investigation in highly disease-affected rheumatoid
arthritis patients in Japan with adalimumab applying standard and general
evaluation: the CHANGE study. Mod Rheumatol 18:252-262.

Arnett FC, Edworthy SM, Bloch DA, McShane DJ, Fries JF, Cooper NS, Healey
LA, Kaplan SR, Liang MH, Luthra HS, et al. (1988) The American Rheumatism
Association 1987 revised criteria for the classification of rheumatoid arthritis.
Arthritis Rheum 31:315-324.

van de Putte LB, Atkins C, Malaise M, Sany J, Russell AS, van Riel PL, Settas
L, Bijlsma JW, Todesco S, Dougados M, Nash P, Emery P, Walter N, Kaul M,
Fischkoff S, Kupper H (2004) Efficacy and safety of adalimumab as
monotherapy in patients with rheumatoid arthritis for whom previous disease
modifying antirheumatic drug treatment has failed. Ann Rheum Dis 63:508-
516.

Weinblatt ME, Keystone EC, Furst DE, Moreland LW, Weisman MH, Birbara
CA, Teoh LA, Fischkoff SA, Chartash EK (2003) Adalimumab, a fully human
anti-tumor necrosis factor alpha monoclonal antibody, for the treatment of
rheumatoid arthritis in patients taking concomitant methotrexate: the ARMADA
trial. Arthritis Rheum 48:35-45.

Weinblatt ME, Keystone EC, Furst DE, Kavanaugh AF, Chartash EK, Segurado
OG (2006) Long term efficacy and safety of adalimumab plus methotrexate in
patients with rheumatoid arthritis: ARMADA 4 year extended study. Ann
Rheum Dis 65:753-759.

Bartelds GM, Wolbink GJ, Stapel S, Aarden L, Lems WF, Dijkmans BA,
Nurmohamed MT (2006) High levels of human anti-human antibodies to
adalimumab in a patient not responding to adalimumab treatment. Ann Rheum
Dis 65:1249-1250.

Gomez-Reino JJ, Carmona L, Valverde VR, Mola EM, Montero MD (2003)
Treatment of rheumatoid arthritis with tumor necrosis factor inhibitors may
predispose to significant increase in tuberculosis risk: a multicenter active-
surveillance report. Arthritis Rheum 48:2122-2127.



13. Gomez-Reino JJ, Carmona L, Angel Descalzo M (2007) Risk of tuberculosis in
patients treated with tumor necrosis factor antagonists due to incomplete
prevention of reactivation of latent infection. Arthritis Rheum 57:756-761.

14, Wolfe F, Michaud K (2004) Lymphoma in rheumatoid arthritis: the effect of
methotrexate and anti-tumor necrosis factor therapy in 18,572 patients. Arthritis
Rheum 50:1740-1751.

15. Bongartz T, Sutton AJ, Sweeting MJ, Buchan I, Matteson EL, Montori V (2006)
Anti-TNF antibody therapy in rheumatoid arthritis and the risk of serious
infections and malignancies: systematic review and meta-analysis of rare
harmful effects in randomized controlled trials. Jama 295:2275-2285.

Figure Legends
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Figurel. Effectiveness of adalimumab for 6 RA patients was assessed at 4, 16, and 28
weeks and every 12 weeks in the extension phase using tender joint counts (TJC),
swollen joint counts (SJC), the visual analogue scale (VAS), C-reactive protein (CRP)

level, and DAS28-CRP (calculated using CRP concentration and evaluation of 28

joints).
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Case 1 2 3 4 5 6 Mean+SD

Age 53 53 52 42 58 56 54.0+7.07
Sex F F F F F F

BW 54.7 56 624 48 604 59.3 56.8+5.16
Disease duration (years) 16 294 8 1.9 0.7 3 743+11.1
Number of DMARDs 2 1 2 2 1.50 £ 0.55
Prednisone (mg/day) 5 5 6 5 4 4 483 +0.75
TJC 16 28 24 9 15 18 18.3+6.77
SJC 10 9 17 9 13 10 11.3+3.14
CRP (mg/dl) 8.02 125 038 163 121 496 291%297
VAS (mm) 60 70 17 37 47 81 52.0+23.3
mHAQ 2.25 2 1 0.5 0.5 0.875 1.19+0.76
Duration of morning stiffness (min) 90 120 60 0 0 0 45.0£52.8
DAS28-CRP 572 599 509 425 505 6.01 535%0.69
Rheumatoid factor (IU/ml) 5 161 40 42 16 18 47.0+57.7

Table 1. Demographic and clinical characteristics of 6 rheumatoid arthritis (RA)
patients, F: Female. BW: body weght, DMARDs: disease modifying
anti-rheumatic drugs, TJC: tender joint count, SJC: swollen joint count, CRP:
C-reactive protein, VAS: visual analog scale, mHAQ: modified Health
Assessment Questionnaire, DAS28-CRP: the 28 joint count Disease Activity
Score using C-reactive protein.



Case 1 2 3 4 5 6
Dose (mg) 20-40 20-40 40 40 40-80 40-80
Course discontinued ongoing ongoing ongoing  discontinued discontinued
DAS28-CRP
Before 5.72 5.99 5.09 4.25 5.05 6.01
(treatment) (46 wk) (220 wk) (220 wk) (220 wk) (88 wk) (48 wk)
After 5.58 2.33 1.02 2.33 211 4.78
AAA negative negative negative negative negative positive
injection S .
Adverse ~common ) non-Hodgkin injection site
none naso-pharyngitis site .
event cold ) lymphoma reaction
reaction

Table 2. Clinical course and response of 6 RA patients during a 220-week
follow-up. DAS28-CRP: the 28 joint count Disease Activity Score using

C-reactive protein, AAA: anti-adalimumab antibody
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