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Abstract
Background: Early and intensive treatment is important to inducing remission and preventing joint damage in
patients with rheumatoid arthritis. While intensive combination therapy (Disease Modifying Anti-rheumatic Drugs
and/or biologicals) is the most effective, rheumatologists in daily clinical practice prefer to start with monotherapy
methotrexate and bridging corticosteroids. Intensive treatment should be started as soon as the first symptoms
manifest, but at this early stage, ACR criteria may not be fulfilled, and there is a danger of over-treatment. We
will therefore determine which induction therapy is most effective in the very early stage of persistent arthritis.
To overcome over-treatment and under-treatment, the intensity of induction therapy will be based on a
prediction model that predicts patients' propensity for persistent arthritis.
Methods: A multicenter stratified randomized single-blind controlled trial is currently being performed in
patients 18 years or older with recent-onset arthritis. Eight hundred ten patients are being stratified according to
the likelihood of their developing persistent arthritis. In patients with a high probability of persistent arthritis, we
will study combination Disease Modifying Antirheumatic Drug therapy compared to monotherapy methotrexate.
In patients with an intermediate probability of persistent arthritis, we will study Disease Modifying Antirheumatic
Drug of various intensities. In patients with a low probability, we will study non-steroidal anti-inflammatory drugs,
hydroxychloroquine and a single dose of corticosteroids. If disease activity is not sufficiently reduced, treatment
will be adjusted according to a step-up protocol. If remission is achieved for at least six months, medication will
be tapered off. Patients will be followed up every three months over two years.
Discussion: This is the first rheumatological study to base treatment in early arthritis on a prediction rule.
Treatment will be stratified according to the probability of persistent arthritis, and different combinations of
treatment per stratum will be evaluated. Treatment will be started early, and patients will not need to meet the
ACR-criteria for rheumatoid arthritis.
Trial registration: This trial has been registered in Current Controlled Trials with the ISRCTN26791028.
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Background

Methods

Rheumatoid arthritis (RA) is a chronic inflammation of
the joints that causes structural joint damage, affecting
daily physical functioning and often limiting social functioning and work participation. [1-7] Its prevalence in
Europe is around 1%.[8] Although its primary cause is
unknown, multiple genetic and environment factors seem
to be involved.[9] While no cure has been found, combinations of disease-modifying anti-rheumatic drugs
(DMARDs) and biologicals have proved very effective in
reducing disease activity and radiological progression,
especially when given early in the disease course. [10-22]

Study design
The Treatment in the Rotterdam Early Arthritis Cohort
(tREACH) is a multicenter stratified randomized singleblind controlled trial. Patients aged ≥ 18 years with at least
one arthritis (symptom duration less than one year) will
be invited to participate. After providing written informed
consent, eligible patients will be stratified into three
groups according to the likelihood (on the basis of the
prediction model of Visser described previously) of their
progressing to persistent arthritis. Patients in each stratum
will be randomized to three treatment strategies (a socalled 3 × 3 design). Variable block randomization will be
accomplished by a coordination center by telephone during working hours. Treatment strategy will be predefined
for the first year, after which the rheumatologist will be
free to prescribe as they see fit. Follow-up will take place
every three months over a period of two years.

The studies to have reported this were all performed in
patients who fulfilled the ACR criteria of RA. But if the
treatment of RA is to be improved, it is necessary to go
beyond the ACR criteria, a number of which apply to features of later stages of the disease, and are thus insensitive
in early rheumatoid arthritis.[23]
The need for earlier treatment is recognized by the EULAR,
who recommend not only that "patients at risk of developing persistent or erosive arthritis should be started with
DMARDs as early as possible, even if they do not yet fulfil
established classification criteria for inflammatory rheumatological diseases," but also "among the DMARDS,
methotrexate is considered to be the anchor drug, and
should be used first in patients at risk of developing persistent disease."[24] However, it is unclear which criteria
should be used for the early identification of persistent
disease.
One way of identifying patients at risk for persistent disease would be by using early arthritis-prediction models[25,26], none of which have yet been used for
treatment decisions in daily practice. Visser et al developed a prediction rule with seven factors: 1.) symptom
duration at the first visit, 2.) morning stiffness for at least
one hour, 3.) arthritis in three or more joints, 4.) bilateral
compression pain in the MTP joints, 5.) IgM-RF positivity,
6.) anti-CCP positivity, and 7.) erosions on radiographs of
the hands or feet. The odds ratio (OR) of each variable was
simplified by substituting the ORs with weighted scores
from 0 to 13 points. The range of probabilities to which
this translated lay between a 10% probability of developing persistent arthritis when one point was scored, and a
99% probability when 13 points were scored. Greater
detail is available in Visser et al.[26]
The main aim of the present study is to determine which
prediction-guided treatment strategy is superior in
patients with recent-onset arthritis who, on the basis of
the Visser Prediction rule, are stratified as having a low,
intermediate or high risk of developing persistent arthritis.

Recruitment
Patients are currently being recruited from a large prospective cohort study, the Rotterdam Early Arthritis Cohort
(REACH study). This includes patients aged ≥ 16 years
who live in the area of Rotterdam and have inflammatory
joint complaints whose symptoms they have had for less
than one year. The REACH study is being conducted in
cooperation with the general practitioners in the
region.[3,5]

To be included in the present study, patients should have
had at least one arthritis confirmed by a rheumatologist.
They will be excluded 1.) if they are were diagnosed with
a crystal arthropathy, infectious or post-infectious arthritis, or an autoimmune rheumatic disorder other than RA;
2.) if they have been on DMARD therapy, corticosteroids
within the last three months, or on concomitant treatment with any experimental drug; or 3.) if there are any of
the following: contra-indications for the initial study
medication (history of chronic liver disease; excessive
alcohol and drug use; pregnancy or the desire to become
pregnant during the study; childbearing potential without
adequate contraception; or the following laboratory
abnormalities: leucopenia (< 3.0 × 109/l), thrombocytopenia (< 150 × 109/l), ASAT/ALAT > double the upper normal value creatinine level > 150 μmol/l).
Interventions
The medical interventions evaluated in tREACH include
three conventional DMARDs: methotrexate (MTX), sulfasalazine (SSZ) and hydroxychloroquine (HCQ). Since
intensive treatment is important early in the disease
course, this trial is designed to produce the greatest treatment differences during the first three months of therapy
(induction therapy).
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In this 3 × 3 design, three treatment strategies will be evaluated per probability stratum:
1. A high-probability group (HP), in which the risk of
developing persistent arthritis is >70%
2. An intermediate-probability group (IP), in which
this risk lies between 30% and 70%
3. A low-probability group (LP), in which this risk is <
30%
Treatment strategies will be tightly controlled, with
patients being examined every three months.[27] The aim
of treatment is to reduce disease activity as expressed by
the Disease Activity Score (DAS) ≤ 2.4.[28] If initial treatment fails (DAS>2.4), the treatment will be intensified
using the next step of the prescribed treatment strategy. If
the DAS ≤ 2.4, initial treatment will be continued; if the
patient meets the criteria for remission (DAS ≤ 1.6) over

three successive visits, it will be tapered off. If there is a
discrepancy between the DAS score and the opinion of the
rheumatologist, an additional DAS will be performed two
weeks later. If the discrepancy persists, the initial DAS will
be used.
Induction therapy
Figures 1, 2 and 3 show the the types, dosages of induction and step-up therapy for the three probability groups.

In the HP group, the three induction therapies are:
• Combination DMARD (MTX, SSZ and HCQ) therapy with single-dose corticosteroids intramuscularly
• Combination DMARD (MTX, SSZ and HCQ) therapy with cumulative high-dose corticosteroids
• MTX with cumulative high-dose corticosteroids
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single im corticosteroid

*
**
***
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DAS < 2.4
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**: 6 months
***: 9 months
****: 12 - 36 months
Figure 1 strategies in the high-probability group
Medication
Medication strategies in the high-probability group. Dosages: MTX: 25 mg/week oral or subcutaneously. SSZ: 2 grams/
day. HCQ: 200 mg twice a day. Single-dose corticosteroids intramuscularly: kenacort 80 mg once intramuscularly, or depomedrol 120 mg once intramuscularly. Prednisone scheme: Week 1–4 15 mg a day. Week 5–6: 10 mg a day. Week 7–8: 5 mg a day.
Week: 9–10: 2.5 mg a day. Etanercept: 50 mg once a week subcutaneously. Adalumimab: 40 mg once every two weeks subcutaneously. Rituximab: 1 gram intravenously, repeated after two weeks. Leflunomide: 20 mg once daily.
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Figure 2 strategies in the intermediate probability group
Medication
Medication strategies in the intermediate probability group. Dosages: see figure 1 legend.

In the high probability group, osteoporosis prophylaxis
(risedronate 35 mg once a week; combination of calcium
and vitamin D 500/440) will be given to patients who are
treated with cumulative high-dose corticosteroids during
induction therapy.

Treatment failure (DAS > 2.4)
If DAS>2.4, the DAS will be measured every three months,
and treatment will be intensified by step-up therapy
according to the next step of the treatment protocol (figure 1, 2 and 3).

In the IP group, the three induction therapies are:

For patients in the HP group step-up therapy will be the
combination of MTX and anti-TNF α (Etanercept), if therapy still fails after 3 months patients will be switched to
another anti-TNF α (Adalumimab). [29-31] The final
step-up will be B-cell depletion (Rituximab).

• MTX
• Cumulative high-dose corticosteroids
• HCQ
In the LP group, the three induction therapies are:
• Naproxen
• Single-dose corticosteroids intramuscularly
• HCQ

The initial step-up in the IP group and LP group will be
the combination DMARDs (MTX-SSZ-HCQ). If failure
persists treatment will be intensified to the combination
of MTX and anti-TNF α (Etanercept), and finally to
another anti-TNF α (Adalumimab).
Disease remission (DAS ≤ 1.6)
In all probability, if remission (DAS ≤ 1.6) is achieved
over three consecutive visits, a group's medication will be
tapered off. Step-down of therapy in patients using the
combination of MTX-SSZ-HCQ will start with tapering
SSZ in the first three months, followed, if this is successful,
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Figure 3 strategies in the low-probability group
Medication
Medication strategies in the low-probability group. Dosages: see figure 1 legend. NSAID: Naproxen 1000 mg/day.

by tapering off MTX over three months and finally HCQ
will be stopped. If patients using the combination of MTX
and anti-TNF α achieve remission, first the anti-TNF will
be stopped and, if remission sustained, MTX is finally
stopped. Patients achieving remission during B-cell depletion therapy, first of all B-cell depletion will be stopped
and if this is successful, MTX will be tapered off.
Drug side-effects and concomitant drugs
In the event of side effects or contra-indications for the
study medication, patients will be treated with leflunomide 20 mg 1 dd. During follow-up, Non-Steroidal AntiInflammatory Drugs (NSAIDs) and intra-articular injections will be allowed. Safety monitoring of treatment will
take place according to Dutch guidelines.
Data collection
The primary outcome parameters are functional ability
(HAQ), disease activity (DAS), and radiological joint
damage (the modified Sharp van der Heijde score (modified SvH)).

The HAQ is a self-report functional status measure assessing eight activities 1.) dressing and grooming, 2.) arising,
3.) eating, 4.) walking, 5.) hygiene, 6.) reaching, 7.) gripping, and 8.) common daily activities.[32] For each of
these categories, patients report the amount of difficulty
they have performing two or three specific activities. The
HAQ score is 0–3 with a minimal clinically important difference of 0.22.
The DAS includes the Ritchie articular index, the 44 swollen joint count, the Erythrocyte Sedimentation Rate, and a
general health assessment on a VAS.[28] The DAS ranges
between 0 and 10.
The modified SvH score will be used to determine the
extent of joint damage.[33] Single-emulsion radiographs
of the hands (posteroanterior view) and feet (anteroposterior view) will be obtained and digitized for blinded
reading. Two independent blinded readers will score the
radiographs of each patient by assessing joint erosions (0–
5 scale) and joint-space narrowing (0–4 scale) per joint.
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The HAQ and DAS will be scored every three months, and
X-ray data will be collected every six months over two
years of follow-up.
Secondary outcome parameters will include 1.) WHO/
ILAR and EULAR Core-set measurements for clinical trials
[34,35], 2.) self-assessed disease activity (RADAI)[36],
and 3.) Quality of life on the basis of the SF-36 and the
Euroqol [37,38].
Using self-reported questionnaires and chart data, additional data will be collected on direct and indirect healthcare costs, and adverse and seriously adverse events.
Data monitoring and ethical approval
This study is being monitored by a steering committee. To
verify the data, the study coordinator, a member of the
steering committee, will visit the participating centers frequently. All patient data collected during the study will be
analyzed and documented according to Good Clinical
Practice.

Ethical approval has been obtained from the Ethics Committees at Erasmus Medical Center, Sint Franciscus
Gasthuis, Maasstad Hospital, Vlietland Hospital, Albert
Schweitzer Hospital, The Oosterschelde Hospital, Hospital Walcheren, and ZorgSaam Hospital.

Statistics
Sample size
Sample-size calculations were based on the AUC HAQ
using primary data from the BeST study[15], where the
mean AUC HAQ of the combination therapy was 7.7 (SD
5.5) and the mean AUC HAQ of monotherapy was 10.5
(SD 7.4)

To detect this difference using a significance level of α =
0.05 and a power of 80%, ninety patients are needed in
each treatment arm. This number of patients is sufficient
to detect a difference of 6.1 AUC DAS and 20% of patients
with or without radiographic progression towards baseline (α = 0.05; power 80%).
In total, 810 patients will be needed. Allowing for a participation rate of 80%, 1012 patients will have to be
screened, which corresponds with 337 patients in each
probability group. With seven hospitals involved, we
expect to recruit 34 eligible patients a month.

http://www.biomedcentral.com/1471-2474/10/71

Data on the primary outcomes HAQ and DAS will be analyzed per strata of probability (HP, IP and LP) over time
using the AUC (area under the curve), which is an appropriate method for detecting therapy difference early in the
follow-up period. Analysis will be performed using intention-to-treat analysis and per-protocol analysis. Data on
radiological progression will be analyzed using the nonparametric Mann-Whitney U test. All data will be analyzed using STATA 9.0 and R.
Cost-effectiveness analysis
In the study, direct and indirect costs will all be considered within the one-year period following randomization.
Direct medical costs will be calculated on the basis of use
of resources within the healthcare sector. Indirect costs are
defined as the cost of production lost through illness or its
treatment.

Medication use will be recorded on the basis of the trial
medication prescribed and will be valued on the basis of
national cost prices excluding value added tax (VAT) and
markups for the acquisition and administration of medication. The use of over-the-counter medication will be
recorded through patient questionnaires. The cost of overthe-counter medications will be calculated on the basis of
retail prices.
Adverse events and serious adverse events will be recorded
during the trial period. To estimate the average cost per
type of adverse event, scenario studies will be conducted.
Data on medical care utilization outside the hospital and
on absence from work will be collected using a patient
questionnaire that includes questions on healthcare visits,
medication, quality of life, and number of working days
lost due to joint complaints or other disorders. As a basis
for establishing the level of production losses, we will use
the average income per person by age and gender for
2008–2010.
Cost data will be analyzed per probability stratum by
comparing the three treatment groups in each stratum.
Incremental cost-effectiveness ratios will be calculated by
dividing the difference between the costs of the treatment
strategies by the difference in the DAS and HAQ. At baseline, 6 months and 12 months, the effects of arthritis and
therapy on utility will be measured using the EQ5d.

Discussion
Analysis
Baseline characteristics will be presented with descriptive
statistics. Number, mean, standard deviation, and minimum and maximum values will be used for continuous
data; and absolute and relative frequencies will be used
for categorical data.

The overall objective of this study is to determine the most
effective induction therapy for patients with early arthritis
who are at risk of persistent arthritis. An important difference between this study and previous studies is that we are
able to start treatment before patients have fulfilled the
ACR criteria. To do so, we are being guided by the predic-
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tion model of Visser for early arthritis, which is used to
stratify patients according to a low, intermediate or high
risk of persistent arthritis. The induction therapies we use
reflect current rheumatology practice, ranging from
NSAIDs in the low probability group to combination
DMARD therapy in the high probability group.
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the results of the trial will be implemented easily in daily
practice.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
This study has two specific objectives focused on induction therapy in the HP group. The first is to establish
whether MTX-monotherapy is as effective as combination
DMARD therapy (MTX-SSZ-HCQ) in patients who are at
a high risk of persistent arthritis. For although established
RA combination therapy have been shown to perform better than monotherapy in terms of reducing disease activity
and radiological progression [10-15,17,19,20], there is no
evidence in early arthritis that monotherapy MTX is as
effective as combination DMARD therapy, despite its
accepted use in daily clinical practice. Moreover all these
studies analyzing the combination of DMARDs show that
their effectiveness may have been modified by corticosteroids.

The study was conceived by JMWH and AEAMW, with
JMWH, MAMH, DZ and AEAMW participating in its
design. The trial is being coordinated by AEAMW. The
manuscript was prepared by SJJC, JJL and AEAMW. The
final draft was read and approved by all authors.

Therefore the second specific objective concerns the use of
corticosteroids. In daily practice corticosteroids are widely
used as bridging therapy since the maximum therapeutic
effect of DMARD will take at least three months. But until
now, it is unclear what the starting dosage should be and
for how long corticosteroids should be prescribed. We
intend to establish whether one intramuscular bolus of
prednisolone is as effective as the cumulative high dose
over three months of oral prednisolone.

2.

Acknowledgements
The authors are grateful to all general practitioners and participants who
are participating in this study. The study is funded by an unrestricted grant
from Wyeth Pharmaceuticals.

References
1.

3.

4.

5.

Our choice of treatment in the intermediate group was
based on the 50% chance that people in this group have a
self-limiting disease, which makes overtreatment an
important issue. To be able to choose the optimal benefitharm ratio for these patients, we decided to include various treatment intensities, MTX being the most intensive.
We expect single DMARD therapy to be safe, and that
overtreatment will probably be less harmful than the risk
of irreversible joint damage [39]. Furthermore, if any of
these patients goes into remission, their medication will
also be tapered off quickly.
Mild treatment options were chosen for patients in the
low probability group, hardly any of whom are expected
to progress to persistent arthritis.
The trial is being conducted in the southwestern Netherlands, and has been received with great enthusiasm by the
participating centers, particularly because rheumatologists there feel that it will answer very practical questions.
Because treatment choices have been made by consensus
between all participating rheumatologists, it is likely that

6.

7.
8.
9.

10.

11.

12.

13.

Drossaers-Bakker KW, de Buck M, van Zeben D, Zwinderman AH,
Breedveld FC, Hazes JM: Long-term course and outcome of
functional capacity in rheumatoid arthritis: the effect of disease activity and radiologic damage over time. Arthritis Rheum
1999, 42(9):1854-1860.
Drossaers-Bakker KW, Kroon HM, Zwinderman AH, Breedveld FC,
Hazes JM: Radiographic damage of large joints in long-term
rheumatoid arthritis and its relation to function. Rheumatology
(Oxford) 2000, 39(9):998-1003.
Geuskens GA, Burdorf A, Evers AW, Hazes JM: Clear associations
between demographic and psychosocial factors and healthrelated quality of life in patients with early inflammatory
joint complaints. J Rheumatol 2008, 35(9):1754-1761.
Geuskens GA, Hazes JM, Barendregt PJ, Burdorf A: Predictors of
sick leave and reduced productivity at work among persons
with early inflammatory joint conditions. Scand J Work Environ
Health 2008, 34(6):420-429.
Geuskens GA, Hazes JM, Barendregt PJ, Burdorf A: Work and sick
leave among patients with early inflammatory joint conditions. Arthritis Rheum 2008, 59(10):1458-1466.
Jantti J, Aho K, Kaarela K, Kautiainen H: Work disability in an
inception cohort of patients with seropositive rheumatoid
arthritis: a 20 year study.
Rheumatology (Oxford) 1999,
38(11):1138-1141.
Katz PP: The impact of rheumatoid arthritis on life activities.
Arthritis Care Res 1995, 8(4):272-278.
Silman A, Hochberg M, eds: Epidemiology of the Rheumatic Diseases Second Edition. Oxford: Oxford University Press; 2001.
Huizinga TW, Machold KP, Breedveld FC, Lipsky PE, Smolen JS: Criteria for early rheumatoid arthritis: from Bayes' law revisited to new thoughts on pathogenesis. Arthritis Rheum 2002,
46(5):1155-1159.
Boers M, Verhoeven AC, Markusse HM, Laar MA van de, Westhovens R, van Denderen JC, van Zeben D, Dijkmans BA, Peeters AJ,
Jacobs P, et al.: Randomised comparison of combined stepdown prednisolone, methotrexate and sulphasalazine with
sulphasalazine alone in early rheumatoid arthritis. Lancet
1997, 350(9074):309-318.
Calguneri M, Pay S, Caliskaner Z, Apras S, Kiraz S, Ertenli I,
Cobankara V: Combination therapy versus monotherapy for
the treatment of patients with rheumatoid arthritis. Clin Exp
Rheumatol 1999, 17(6):699-704.
Donahue KE, Gartlehner G, Jonas DE, Lux LJ, Thieda P, Jonas BL,
Hansen RA, Morgan LC, Lohr KN: Systematic review: comparative effectiveness and harms of disease-modifying medications for rheumatoid arthritis.
Ann Intern Med 2008,
148(2):124-134.
Gartlehner G, Hansen RA, Jonas BL, Thieda P, Lohr KN: The comparative efficacy and safety of biologics for the treatment of
rheumatoid arthritis: a systematic review and metaanalysis.
J Rheumatol 2006, 33(12):2398-2408.

Page 7 of 8
(page number not for citation purposes)

BMC Musculoskeletal Disorders 2009, 10:71

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.
28.

29.

Goekoop-Ruiterman YP, de Vries-Bouwstra JK, Allaart CF, van Zeben
D, Kerstens PJ, Hazes JM, Zwinderman AH, Peeters AJ, de Jonge-Bok
JM, Mallee C, et al.: Comparison of treatment strategies in
early rheumatoid arthritis: a randomized trial. Ann Intern Med
2007, 146(6):406-415.
Goekoop-Ruiterman YP, de Vries-Bouwstra JK, Allaart CF, van Zeben
D, Kerstens PJ, Hazes JM, Zwinderman AH, Ronday HK, Han KH,
Westedt ML, et al.: Clinical and radiographic outcomes of four
different treatment strategies in patients with early rheumatoid arthritis (the BeSt study): a randomized, controlled
trial. Arthritis Rheum 2005, 52(11):3381-3390.
Lard LR, Visser H, Speyer I, Horst-Bruinsma IE vander, Zwinderman
AH, Breedveld FC, Hazes JM: Early versus delayed treatment in
patients with recent-onset rheumatoid arthritis: comparison
of two cohorts who received different treatment strategies.
Am J Med 2001, 111(6):446-451.
Mottonen T, Hannonen P, Leirisalo-Repo M, Nissila M, Kautiainen H,
Korpela M, Laasonen L, Julkunen H, Luukkainen R, Vuori K, et al.:
Comparison of combination therapy with single-drug therapy in early rheumatoid arthritis: a randomised trial. FINRACo trial group. Lancet 1999, 353(9164):1568-1573.
Nell VP, Machold KP, Eberl G, Stamm TA, Uffmann M, Smolen JS:
Benefit of very early referral and very early therapy with disease-modifying anti-rheumatic drugs in patients with early
rheumatoid arthritis. Rheumatology (Oxford) 2004, 43(7):906-914.
O'Dell JR, Haire CE, Erikson N, Drymalski W, Palmer W, Eckhoff PJ,
Garwood V, Maloley P, Klassen LW, Wees S, et al.: Treatment of
rheumatoid arthritis with methotrexate alone, sulfasalazine
and hydroxychloroquine, or a combination of all three medications. N Engl J Med 1996, 334(20):1287-1291.
O'Dell JR, Leff R, Paulsen G, Haire C, Mallek J, Eckhoff PJ, Fernandez
A, Blakely K, Wees S, Stoner J, et al.: Treatment of rheumatoid
arthritis with methotrexate and hydroxychloroquine, methotrexate and sulfasalazine, or a combination of the three
medications: results of a two-year, randomized, doubleblind, placebo-controlled trial.
Arthritis Rheum 2002,
46(5):1164-1170.
Saraux A, Devauchelle-Pensec V, Engerran L, Flipo RM: Most rheumatologists are conservative in active rheumatoid arthritis
despite methotrexate therapy: results of the PRISME survey. J Rheumatol 2006, 33(7):1258-1265.
Kooij SM van der, Goekoop-Ruiterman YP, de Vries-Bouwstra JK,
Guler-Yuksel M, Zwinderman AH, Kerstens PJ, Lubbe PA van der, de
Beus WM, Grillet BA, Ronday HK, et al.: Drug-free remission,
functioning and radiographic damage after 4 years of
response-driven treatment in patients with recent-onset
rheumatoid arthritis. Ann Rheum Dis 2009, 68(6):914-921.
Arnett FC, Edworthy SM, Bloch DA, McShane DJ, Fries JF, Cooper
NS, Healey LA, Kaplan SR, Liang MH, Luthra HS, et al.: The American Rheumatism Association 1987 revised criteria for the
classification of rheumatoid arthritis. Arthritis Rheum 1988,
31(3):315-324.
Combe B, Landewe R, Lukas C, Bolosiu HD, Breedveld F, Dougados
M, Emery P, Ferraccioli G, Hazes JM, Klareskog L, et al.: EULAR recommendations for the management of early arthritis: report
of a task force of the European Standing Committee for
International Clinical Studies Including Therapeutics
(ESCISIT). Ann Rheum Dis 2007, 66(1):34-45.
Helm-van Mil AH van der, le Cessie S, van Dongen H, Breedveld FC,
Toes RE, Huizinga TW: A prediction rule for disease outcome
in patients with recent-onset undifferentiated arthritis: how
to guide individual treatment decisions. Arthritis Rheum 2007,
56(2):433-440.
Visser H, le Cessie S, Vos K, Breedveld FC, Hazes JM: How to diagnose rheumatoid arthritis early: a prediction model for persistent (erosive) arthritis. Arthritis Rheum 2002, 46(2):357-365.
Bakker MF, Jacobs JW, Verstappen SM, Bijlsma JW: Tight control in
the treatment of rheumatoid arthritis: efficacy and feasibility. Ann Rheum Dis 2007, 66(Suppl 3):iii56-60.
Heijde DM van der, van't Hof MA, van Riel PL, Theunisse LA, Lubberts
EW, van Leeuwen MA, van Rijswijk MH, Putte LB van de: Judging
disease activity in clinical practice in rheumatoid arthritis:
first step in the development of a disease activity score. Ann
Rheum Dis 1990, 49(11):916-920.
Erickson AR, Mikuls TR: Switching anti-TNF-alpha agents: what
is the evidence? Curr Rheumatol Rep 2007, 9(5):416-420.

http://www.biomedcentral.com/1471-2474/10/71

30.

31.
32.
33.
34.

35.

36.

37.
38.

39.

Hyrich KL, Lunt M, Watson KD, Symmons DP, Silman AJ: Outcomes
after switching from one anti-tumor necrosis factor alpha
agent to a second anti-tumor necrosis factor alpha agent in
patients with rheumatoid arthritis: results from a large UK
national cohort study. Arthritis Rheum 2007, 56(1):13-20.
van Vollenhoven RF: Switching between anti-tumour necrosis
factors: trying to get a handle on a complex issue. Ann Rheum
Dis 2007, 66(7):849-851.
Siegert CE, Vleming LJ, Vandenbroucke JP, Cats A: Measurement of
disability in Dutch rheumatoid arthritis patients. Clin Rheumatol 1984, 3(3):305-309.
Heijde D van der: How to read radiographs according to the
Sharp/van der Heijde method. J Rheumatol 1999, 26(3):743-745.
Felson DT, Anderson JJ, Boers M, Bombardier C, Chernoff M, Fried
B, Furst D, Goldsmith C, Kieszak S, Lightfoot R, et al.: The American College of Rheumatology preliminary core set of disease
activity measures for rheumatoid arthritis clinical trials. The
Committee on Outcome Measures in Rheumatoid Arthritis
Clinical Trials. Arthritis Rheum 1993, 36(6):729-740.
van Gestel AM, Prevoo ML, van't Hof MA, van Rijswijk MH, Putte LB
van de, van Riel PL: Development and validation of the European League Against Rheumatism response criteria for
rheumatoid arthritis. Comparison with the preliminary
American College of Rheumatology and the World Health
Organization/International League Against Rheumatism
Criteria. Arthritis Rheum 1996, 39(1):34-40.
Stucki G, Liang MH, Stucki S, Bruhlmann P, Michel BA: A self-administered rheumatoid arthritis disease activity index (RADAI)
for epidemiologic research. Psychometric properties and
correlation with parameters of disease activity. Arthritis Rheum
1995, 38(6):795-798.
EuroQol–a new facility for the measurement of healthrelated quality of life. The EuroQol Group. Health Policy 1990,
16(3):199-208.
Aaronson NK, Muller M, Cohen PD, Essink-Bot ML, Fekkes M, Sanderman R, Sprangers MA, te Velde A, Verrips E: Translation, validation, and norming of the Dutch language version of the SF36 Health Survey in community and chronic disease populations. J Clin Epidemiol 1998, 51(11):1055-1068.
Nurmohamed MT, Dijkmans BA: Efficacy, tolerability and cost
effectiveness of disease-modifying antirheumatic drugs and
biologic agents in rheumatoid arthritis.
Drugs 2005,
65(5):661-694.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2474/10/71/pre
pub

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 8 of 8
(page number not for citation purposes)

