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In a prospective study of early RA patients, a 32% remis-
sion rate was found in Finland at six years follow up (26).
In a Dutch study of early RA patients, hardly any full 
remissions were found despite systematic DMARD 
therapy (27).
In a community-based cohort in Manchester (UK), 
Harrisson et al found that 19% of patients that presented 
with polyarthritis were in clinical remission after 2 years. 
Remission was defi ned as ‘no arthritis on examination and 
no DMARD or corticosteroid therapy within the previous 
3 months (16). In cross sectional studies, remission rates 
were found of 27% at 2 years follow up, 7% after 3 
years (28) and 7% at 7 years (18). These studies used 
‘being symptom free’ as a defi nition for remission (29; 30).
The phenomenon of sustained clinical remission in RA 
patients raises the question if the disease process in RA 
can be altered or even cured. 
The objective of this study was to identify factors in 
patients with RA that are associated with remission. 
This was done by studying the characteristics of patients 
with sustained clinical remission and of the patients 
that did not achieve remission in a population-based 
prospective cohort study. To avoid any misclassifi cation 
in the RA group, only patients with a physician confi rmed 
diagnosis of RA of at least one year were studied.
The remitting patients were described regarding clinical 
presentation, laboratory values and radiological damage 
and these were compared with those of non-remitting RA 
patients. Possible predictive variables for patients with 
remitting disease were analysed.

Patients and methods
Patients

The patients were selected from the Leiden Early Arthritis 
Clinic. In 1993 a special Early Arthritis Clinic (EAC) was 
started at the Department of Rheumatology of the Leiden 
University Medical Center, the primary referral center for 
rheumatic patients in an area with approximately 300.000 
inhabitants in the West of the Netherlands. General 
practitioners were encouraged to directly refer patients 
when arthritis was suspected. All patients referred to the 
EAC were included in the study when a rheumatologist 
objectifi ed arthritis and the symptoms had lasted less 
than 2 years. Second opinions were excluded (32).
Clinical remission was defi ned as: the patient satisfi es 
the proposed ARA criteria for clinical remission and 
discontinued the use of DMARDs for at least one year. 
This defi nition was chosen because it refl ects a state of 
complete and sustained absence of disease activity in 
RA patients.

Introduction
Rheumatoid arthritis (RA) is a systemic illness with chronic 
symmetric polyarthritis and variable disease course as 
its most characteristic clinical features. Often the disease 
course is very severe with progressive, destruction of 
joints, loss of function and decreased quality of life. 
On the other hand the disease course can also be mild 
and patients may achieve remission with or without 
treatment. The recognition of these two patient categories 
is important, both for informing the patient on prognosis 
and because of availability of effective and often 
expensive therapies.
In order to study the course of chronic polyarthritis, 
inception cohorts and cohorts of patients with recent 
onset infl ammatory arthritis have been established since 
decades and have shown the dynamics of the disease 
process in RA (1-14). Different cohorts of patients with early 
arthritis have shown that from all patients included, a 
number present with undifferentiated polyarthritis and a 
number already fulfi l the ACR criteria for RA at presen-
tation. Follow-up data from our early arthritis cohort have 
demonstrated that from the patients with undifferentiated 
arthritis 28% progress to polyarthritis fulfi lling the ACR 
criteria for RA, 30% continue to have undifferentiated 
arthritis and 42% achieve remission. 
Many studies have focused on the question whether the 
abovementioned range of outcome also persists after 
patients have fulfi lled the ACR criteria for RA. In different 
cohorts, the number of patients that achieve sustained 
remission after being diagnosed with RA ranges from 
some to one third (15-18). Presumably this depends on the 
inclusion criteria of the cohorts and on the defi nition of 
remission, varying from DAS scores to Pinals criteria (19- 22),
Table 1. 
In the fi rst long term prospective study, the Bath (UK) 
study, only patients were included who fulfi lled the 1958 
ACR criteria of defi nite or classical RA. In this study a 10% 
remission rate after 10 years was observed. 
This study had the same entry criteria as the present 
series: at least one year of active disease, still fulfi lling the 
ACR criteria for defi nite or classical RA after one year (23).
A Swedish study included 183 subjects with early RA 
(less than 24 months of symptoms) recruited in the 1980’s
(15). In this study the Pinals criteria (24) were used – with 
the modifi cation that fatigue was excluded – remission 
periods were observed that occurred during the fi rst 5 
years. 37 patients achieved remission periods of at least 
6 months duration. The average length of remission was 
almost 2 years, but the remission persisted in 14 patients 
only (15; 25).
In two other cohorts, remission rates were 9.5% in early 
RA (17) and 18.8% in established RA (18).
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Abstract
Objective To determine the clinical, serological 
and genetic factors associated with sustained 
remission in rheumatoid arthritis.
Methods In a population-based inception cohort 
of 1009 patients with newly diagnosed arthritis 
of whom at least four-year follow-up data were 
present, the subpopulation of RA patients was 
selected. Within this cohort the patients fulfilling 
the Pinals preliminary criteria for remission at the 
time of assessment in RA were identified. 
Sustained remission was defined as fulfilling these 
criteria for at least one year without DMARD 
treatment.
Results 29 out of 285 RA patients fulfilled this 
definition of sustained remission. The average 
duration of follow-up was 8.2 years; the average 
duration of remission was 4.6 years. 

Clinical parameters at onset of disease did not 
differ significantly between the RA patients with 
sustained disease activity versus those who 
achieved sustained remission. At onset, remitting 
patients were more frequently characterized by 
absence of IgM rheumatoid factor (OR 3.13 - 95% 
CI 1.26-7.98) and absence of anti-CCP antibodies 
(OR 9.52 - 95% CI 2.66-40.65).
Conclusions Patients who are IgM rheumatoid factor 
and anti-CCP negative are more likely to achieve 
sustained clinical remission.

S u s t a i n e d  r e m i s s i o n  i n  a  c o h o r t  o f  p a t i e n t s  w i t h  
R h e u m a t o i d  A r t h r i t i s :  a s s o c i a t i o n  w i t h  a b s e n c e  o f  i g m  
r h e u m a t o i d  f a c t o r  a n d  a b s e n c e  o f  a n t i - C C P  a n t i b o d i e s
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Baseline characteristics 
and clinical presentation

Baseline characteristics of the 29 remitting and the other 
RA patients were comparable regarding age and male/ 
female distribution.
Ritchie, HAQ and AIMS 1 and DAS scores were com-
parable at baseline. The DAS scores were lower during 
follow-up in remitting patients compared to the non-
remitting RA patients (Table 2).
In 14 patients the diagnosis of RA was confi rmed within 
two weeks after the fi rst visit. The other patients were 
initially classifi ed as probable RA (11), undifferentiated 
polyarthritis (2) and psoriatic arthritis (2). In the remitting 
patient group, 16 had not used any DMARDs; 6 patients 
used HCQ, and the other patients were treated with 
Methotrexate, Sulphasalazine or combination therapies.

Laboratory parameters

At baseline the remitting patients were more frequently 
RF negative (p=0.0005) than those who achieved no 
remission. The relative risk for disease remission for 
IgM RF negative RA patients is three-fold compared 
to rheumatoid positive patients (Odds Ratio 3.1, 95% 
CI 1.3-8.0). The average level of IgM RF was lower in 
remitting patients, but this was not signifi cant. There was 
a signifi cant difference in anti-CCP positivity between the 
two groups (p=0.0000084). The relative risk for disease 
remission for anti-CCP negative patients is more than 
nine-fold compared to the anti-CCP positive patients 
(Odds Ratio 9.5, 95% CI 2.7-41).
The shared epitope was more frequently negative in the 
remitting group (p=0.050). 

Follow-up parameters

During follow-up DAS scores improved signifi cantly in 
the remitting patients compared to persistent RA patients 
(Table 3). 
ESR improved in both patient groups, but did not differ 
between groups. Contrary to the persisting RA patients, 
the remitting patients showed stable hemoglobin levels 
and improvement of C-reactive protein compared 
to baseline. 

Radiological damage

At baseline, Sharp scores were lower in the group of 
patients that achieved remission (2.7) compared to the 

group of patients that did not achieve remission (4.4), 
this difference was not signifi cant (p= 0.504; 95% 
CI –6.7-3.3). During follow-up, Sharp scores remained 
low in most remitting patients. Four patients showed a 
slight rise in the fi rst three years before these patients 
achieved remission. These four patients were responsible 
for the fact that when the data were analyzed for the 
increase in Sharp scores in both groups during the fi rst 
three years, a signifi cant rise was observed in both 
groups: 5.1 in the group of patients that would achieve 
remission and 23.0 in the patients that did not achieve 
remission (p=0.043; CI –35,4-0.60). These values compare 
average Sharp scores between remitting and persistent 
RA at baseline and three years follow-up.

Discussion
In this study we focused on 29 out of 285 RA patients 
who developed remission. Patients with no IgM rheuma-
toid factor and those who are anti-CCP negative have 
a better chance of achieving such a disease state. 
Briefl y, factors that may play a role in the disease course 
of RA were described by studying RA patients who achieve 
sustained clinical remission. The most rigorous defi nition 
for remission was used because our aim was to describe 
clinical variables that allow recognition of patients that 
will develop sustained remission. The previously described 
defi nitions of remission did not take into account the 
aspect of long term, DMARD-free remission. 
Our findings demonstrate that a proportion of RA patients 
achieve sustained clinical remission lasting for several 
years, without treatment with DMARDs. At clinical 
presentation these patients do not differ from other RA 
patients in several aspects. Age and sex distribution are 
comparable as well as the Ritchie index, AIMS 1 and HAQ 
scores, the number of swollen joints and ESR. 
However, the remitting patients differ signifi cantly from 
other RA patients with respect to serological abnormalities 
such as a less frequent presence of IgM Rheumatoid 
Factor and anti-CCP antibodies. 
In the patients that eventually achieved remission, a mild 
clinical course of disease was observed: Hemoglobin 
levels were stable, ESR was lower and if erosions were 
present, the progression of joint damage was signifi cantly 
slower than in other RA patients (data not shown). 
Although none of our patients, who eventually would 
develop remission, were in remission after one-year 
follow-up, the clinical picture at one year was mild 
compared to the other RA patients.
In the EAC cohort, all consecutive patients who presented 
to our outpatient clinic with arthritis were included. 
Since no other arthritis clinics are available in the health 

Strategy to identify patients 
with long-term remission

The patients were included in the EAC cohort between 
February 1993 and January 1999. From this cohort 
potential remitting patients were identifi ed by selecting 
patients from our database, who at one visit during 
follow-up had no swollen joints. From this group, patients 
were selected who did not take any DMARDs at the time 
that there was no disease activity. All patient charts of 
the selected patients were reviewed for fulfi llment of the 
ACR 87 criteria for RA (33) within one year after inclusion 
and during follow up and for fulfi llment of the Pinals 
criteria for clinical remission (24,31). Also, the past use of 
DMARDs was documented. Since all remitting patients 
had been discharged from our outpatient clinic, their 
current disease activity state was confi rmed by telephone 
calls with patients’ family physicians. 

Methods

At baseline and yearly thereafter all patients underwent 
physical examination including tender and swollen joint 
count (34), Health Assessment Questionnaire (HAQ) (35-38)

and Arthritis Impact Measurement Scales (AIMS 1) (39-41).

Laboratory tests

Baseline laboratory examination included ESR, Hemo-
globin, C-reactive protein (CRP), IgM rheumatoid factor 
Enzyme-Linked Immunosorbent Assay (ELISA) as 
previously described (42). Anti- cyclic citrullinated peptide 
2 (CCP2) antibody ELISA (Immunoscan RA Mark 2, Euro-
Diagnostica, Arnhem, The Netherlands and Axis-Shield, 
Dundee, UK) was performed according to the manu-
facturer’s instructions. Also, the presence of the shared 
epitope (SE) was determined as previously described.

Radiology

Radiological progression was monitored by radiographs 
of the hands and feet, obtained at study entry, 6 months 
and at yearly thereafter. Radiographic damage was 
scored according to the modifi ed Sharp/van der Heijde 
method (43) by an experienced rheumatologist who was 
blinded to the clinical data.

Statistics

The Statistical Package for the Social Sciences (SPSS) 
version 11.0 was used to analyze the data. The differences 
between the groups are depicted with 95% confi dence 
interval (CI). When 0 is not included in this interval, the 
difference reaches statistical signifi cance at p=0.05.
In case of small numbers the Fischer exact test was used. 

Ethics

The study was approved by the hospital’s ethics 
committee.

Results
Patients

Of 1009 patients, included in the EAC, 285 satisfi ed 
the ACR 1987 criteria for RA within the fi rst year after 
inclusion. This group was selected for further analysis. 
Of these 285 patients, 162 had no swollen joints at one 
point during follow-up, but only 42 of these patients were 
without DMARD treatment at the same time. These 42 
were identifi ed as potential remitting patients.
After reviewing the individual patient charts, nine patients 
were excluded: Seven of these did not satisfy the remission
criteria and two had resumed use of DMARDs. 
After contacting the family physicians of the remaining 
33 patients for information on their current disease status 
in July 2003, 29 patients were left who satisfi ed the 
remission criteria and currently had inactive disease while 
not using any DMARDs. The four remaining patients were 
excluded because of painful joints without arthritis (2) and 
re-activation of RA and use of DMARD’s (2). From the 29 
patients who had sustained remission, two had died: one 
due to unrelated progressive neurological disease and 
one due to chronic obstructive pulmonary disease. 
These patients were in remission for respectively three 
and four years before death. 
The mean disease duration of the 29 patients described 
above before remission was 1350 days = 3.7 years 
(range 210-3159 days SD 852 days) and mean duration 
of remission was 1671 days = 4.6 years (range 426-3348 
days SD 773 days). In the RA patients the mean disease 
duration was 2627 days = 7.2 years (range 1696-3797 
days SD 590 days).
Of the 162 patients without swollen joints at one point 
during follow-up, 38 also had no swollen joints one year 
later while being treated with DMARDs.
None were lost to follow-up.
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Table 1

Proposed ARA criteria for clinical remission 
in rheumatoid arthritis (Pinals 1981)

Five or more of the following requirements 

must be fulfi lled for  2 months

1 Duration of morning stiffness  15 minutes
2 No fatigue
3 No joint pain (by history)
4 No joint tenderness or pain on motion
5 No soft tissue swelling in joints or tendon sheaths
6 ESR less than 30 mm/hour for a female and less 

than 20 mm/hour for a male

Exclusions:
Clinical manifestations of active vasculitis, pericarditis, pleuritis, myositis and unexplained recent 
weight loss or fever attributable to RA will prohibit a designation of remission.

Table 2

Baseline characteristics

Remitting RA Non-remitting RA  95% CI

n=29 n=256 

Male (number) 11 89  
Female (number) 18 165   
Age (years) 60 56 - 2.12-0.39
Time to fi rst visit (days) 143 205 - 1.30-7.82
   
DAS 28 baseline 3.7 3.6 - 0.34-0.54

Ritchie baseline 12.2 12.0 - 3.39-3.82
HAQ baseline 1.3 1.0 - 3.56-0.59
AIMS baseline 0.9  0.9 - 8.92-0.15

ESR baseline (mm/hr) 49  44 - 6.29-6.65
C-reactive protein baseline 35 32 - 10.60-15.66 

IgM RF positive (%) 28 61  1.68-11.22  
CCP positive (%) 10 52  2.99-55.66 

Shared Epitope positive (%) 52 65  0.90-5.20 

Table 3

Follow-up characteristics

Remitting RA Non-remitting RA  95% CI

n=29 n=256 

DAS baseline 3.7 3.6 - 0.34-0.54
DAS 1 year 2.3 2.9 - 1.31-5.88
DAS 2 years 1.5 2.5 - 1.51-0.45

ESR baseline (mm/hr) 49 44 - 6.29-6.65
ESR 1 year 37 39 - 16.21-11.09
Hemoglobin (mmol/l) baseline 8.3 8.0 - 6.36-0.55
Hemoglobin (mmol/l) 1 year 8.1 7.7 - 5.99-0.73
C-reactive protein baseline 35  32 - 10.60-15.66
C-reactive protein 1 year 18  33 - 33.33-3.17

54 55

care region of Leiden, it can be assumed that the large 
majority of the newly diagnosed RA patients were present 
in this cohort. This implies that no selection bias as to the 
severity of RA has occurred. This cohort is representative 
for most newly diagnosed RA cases.
It is unlikely that we have overestimated the number of 
patients with sustained clinical remission. The duration of 
follow-up was long and the persistent state of remission 
was checked. The method applied to identify cases of 
remission, may have led to an underestimation of sustained 
clinical remission: The database was used as a fi rst 
indicator to fi nd patients with no swollen joints at follow-
up and one year later. 
Another 38 patients also fulfi lled this criterium but the 
physician decided to continue DMARD therapy in these 
cases. It can be expected that several of these patients 
would also have been in remission when DMARDs would 
have been discontinued. Assuming that this would be 
50% of the patients, the total number of patients that 
achieve a state of remission without therapy would be 
29 + 19 which is 16% of all patients.
Quite a few studies have addressed the issue of remission 
in RA patients, reporting remission rates varying from 
almost none to about one third. The comparison of these 
studies is not easy given the differences in defi nition 
of remission and the differences in patient referral and 
selection. Moreover, the practical use of the Pinals 
remission criteria is diffi cult. For example fatigue is hard 
to measure and is therefore often not used for measuring 
clinical remission. Thus, the defi nition for clinical remission 
remains a problem and there is a need for another standard.
Some years ago, Prevoo et al suggested use of DAS 28 
instead of the preliminary ARA criteria for determination 
of clinical remission because of its more reliable repro-
ducibility (17). The use of DAS 28 as a measurement for 
remission has received great attention, most recently 
during the 2004 OMERACT meeting (21;44;45).

The phenomenon of sustained clinical remission in RA 
patients also raises the question whether such a disease 
state can be induced by treatment. The patients in this 
study were included in a period when DMARDs were 
prescribed according to the traditional treatment pyramid 
schedule and the use of biologicals was still in an ex-
perimental phase. Recent studies that employed more 
aggressive treatments including TNF antagonists in early 
RA have reported the absence of swollen joints in ±40% 
of the patients in the fi rst year of treatment. Long term 
follow-up is necessary to fi nd out whether a state of long 
term remission as defi ned in this paper is being achieved 
more frequently at present.

In conclusion, the observations of this study suggest 
that sustained clinical remission without use of DMARDs 
at the time of remission is observed in around 16% of 
patients with RA who satisfy the 1987 ACR criteria at 
the time the diagnosis was made. A potential remitting 
RA patient cannot be recognized on clinical grounds at 
presentation although the disease course in the fi rst year 
of presentation is mild. The results of this study serve to 
contribute that the patient category that will develop a 
remission at presentation is best characterized by the 
absence of IgM-RF and anti-CCP antibodies.

11_9 WT PROEFSCHRIFT 54-5511_9 WT PROEFSCHRIFT   54-55 11-09-2006 13:48:5311-09-2006   13:48:53



18  Wolfe F, Hawley DJ. Remission in rheumatoid arthritis. J Rheumatol 1985; 12(2):245-252.

 19  Paulus HE. Defi ning remission in rheumatoid arthritis: what is it? Does it matter? J Rheumatol 2004; 31(1):1-4.

 20   Pincus T, Sokka T. Quantitative target values of predictors of mortality in rheumatoid arthritis as possible goals 
for therapeutic interventions: an alternative approach to remission or ACR20 responses? J Rheumatol 2001; 
28(7):1723-1734.

21   Prevoo ML, van G, van TH, van R, van d, van R. Remission in a prospective study of patients with rheumatoid 
arthritis. American Rheumatism Association preliminary remission criteria in relation to the disease activity score. 
Br J Rheumatol 1996; 35(11):1101-1105.

 22  Sharp JT. Preliminary criteria for remission in rheumatoid arthritis. Arthritis Rheum 1982; 25(9):1144.

 23   Rasker JJ, Cosh JA. Cause and age at death in a prospective study of 100 patients with rheumatoid arthritis. 
Ann Rheum Dis 1981; 40(2):115-120.

 24   Pinals RS, Masi AT, Larsen RA. Preliminary criteria for clinical remission in rheumatoid arthritis. Arthritis Rheum 
1981; 24(10):1308-1315.

 25   Lindqvist E, Saxne T, Geborek P, Eberhardt K. Ten year outcome in a cohort of patients with early rheumatoid 
arthritis: health status, disease process, and damage. Ann Rheum Dis 2002; 61(12):1055-1059.

 26   Mottonen T, Paimela L, Ahonen J, Helve T, Hannonen P, Leirisalo-Repo M. Outcome in patients with early 
rheumatoid arthritis treated according to the “sawtooth” strategy. Arthritis Rheum 1996; 39(6):996-1005.

 27  van Leeuwen MA, van der Heijde DM, van Rijswijk MH, Houtman PM, van Riel PL, van de Putte LB et al. 
Interrelationship of outcome measures and process variables in early rheumatoid arthritis. A comparison of radio-
logic damage, physical disability, joint counts, and acute phase reactants. J Rheumatol 1994; 21(3):425-429.

 28   Nissila M, Isomaki H, Kaarela K, Kiviniemi P, Martio J, Sarna S. Prognosis of infl ammatory joint diseases. 
A three-year follow-up study. Scand J Rheumatol 1983; 12(1):33-38.

 29  Houssien DA, Scott DL. Early referral and outcome in rheumatoid arthritis. Scand J Rheumatol 1998; 27(4):300-302.

30  Scott DL. Prognostic factors in early rheumatoid arthritis. Rheumatology (Oxford) 2000; 39 Suppl 1(Oxford):24-29.

 31   Pinals RS, Baum J, Bland J, Fosdick WM, Kaplan SB, Masi AT et al. Preliminary criteria for clinical remission in 
rheumatoid arthritis. Bull Rheum Dis 1982; 32(1):7-10.

 32   van der Horst-Bruinsma IE, Speyer I, Visser H, Breedveld FC, Hazes JM. Diagnosis and course of early-onset 
arthritis: results of a special early arthritis clinic compared to routine patient care. Br J Rheumatol 1998; 37(10):
1084-1088.

 33   Arnett FC, Edworthy SM, Bloch DA, McShane DJ, Fries JF, Cooper NS et al. The American Rheumatism Association 
1987 revised criteria for the classifi cation of rheumatoid arthritis. Arthritis Rheum 1988; 31(3):315-324.

34   Ritchie DM, Boyle JA, McInnes JM, Jasani MK, Dalakos TG, Grieveson P et al. Clinical studies with an articular 
index for the assessment of joint tenderness in patients with rheumatoid arthritis. Q J Med 1968; 37(147):393-406.

 35   Nelson JL. Rheumatoid arthritis remission/relapse and the Health Assessment Questionnaire: comment on the 
article by Barrett et al. Arthritis Rheum 2000; 43(1):234.

57

 References
 1  Rasker JJ, Cosh JA. The natural history of rheumatoid arthritis: a fi fteen year follow-up study. The prognostic 

signifi cance of features noted in the fi rst year. Clin Rheumatol 1984; 3(1):11-20.

2 Rasker JJ, Cosh JA. The natural history of rheumatoid arthritis over 20 years. Clinical symptoms, radiological signs, 
treatment, mortality and prognostic signifi cance of early features. Clin Rheumatol 1987; 6 Suppl 2:5-11.

3   Minaur NJ, Jacoby RK, Cosh JA, Taylor G, Rasker JJ. Outcome after 40 years with rheumatoid arthritis: 
a prospective study of function, disease activity, and mortality. J Rheumatol Suppl 2004; 69:3-8.

4   Eberhardt K. Experiences from a prospective early rheumatoid arthritis study in southern Sweden. J Rheumatol 
Suppl 2004; 69:9-13.

5   Eberhardt KB, Rydgren LC, Pettersson H, Wollheim FA. Early rheumatoid arthritis-onset, course, and outcome over 
2 years. Rheumatol Int 1990; 10(4):135-142.

 6   Schumacher HR, Jr., Habre W, Meador R, Hsia EC. Predictive factors in early arthritis: long-term follow-up. 
Semin Arthritis Rheum 2004; 33(4):264-272.

7   Scott DL, Symmons DP, Coulton BL, Popert AJ. Long-term outcome of treating rheumatoid arthritis: results after 
20 years. Lancet 1987; 1(8542):1108-1111.

 8   van Riel PL, van Gestel AM. Clinical outcome measures in rheumatoid arthritis. Ann Rheum Dis 2000; 59 Suppl 1:
i28-i31.

9   van Zeben D, Hazes JM, Zwinderman AH, Vandenbroucke JP, Breedveld FC. The severity of rheumatoid arthritis: 
a 6-year followup study of younger women with symptoms of recent onset. J Rheumatol 1994; 21(9):1620-1625.

 10  van Zeben D, Breedveld FC. Prognostic factors in rheumatoid arthritis. J Rheumatol Suppl 1996; 44:31-33.

11 Wolfe F, Ross K, Hawley DJ, Roberts FK, Cathey MA. The prognosis of rheumatoid arthritis and undifferentiated 
polyarthritis syndrome in the clinic: a study of 1141 patients. J Rheumatol 1993; 20(12):2005-2009.

 12  Wolfe F. A short history of data banking in the United States from 1974 to 2003. J Rheumatol Suppl 2004; 69:41-45.

 13  Pincus T, Callahan LF, Sale WG, Brooks AL, Payne LE, Vaughn WK. Severe functional declines, work disability, 
and increased mortality in seventy-fi ve rheumatoid arthritis patients studied over nine years. Arthritis Rheum 1984; 
27(8):864-872.

14   van Aken J, van Bilsen JH, Allaart CF, Huizinga TW, Breedveld FC. The Leiden Early Arthritis Clinic. Clin Exp 
Rheumatol 2003; 21(5 Suppl 31):S100-S105.

 15   Eberhardt K, Fex E. Clinical course and remission rate in patients with early rheumatoid arthritis: relationship to 
outcome after 5 years. Br J Rheumatol 1998; 37(12):1324-1329.

16   Harrison BJ, Symmons DP, Brennan P, Barrett EM, Silman AJ. Natural remission in infl ammatory polyarthritis: 
issues of defi nition and prediction. Br J Rheumatol 1996; 35(11):1096-1100.

17   Prevoo ML, van Gestel AM, van THM, van Rijswijk MH, van de Putte LB, van Riel PL. Remission in a prospective 
study of patients with rheumatoid arthritis. American Rheumatism Association preliminary remission criteria in 
relation to the disease activity score. Br J Rheumatol 1996; 35(11):1101-1105.

56

11_9 WT PROEFSCHRIFT 56-5711_9 WT PROEFSCHRIFT   56-57 11-09-2006 13:48:5311-09-2006   13:48:53



59

 36   Siegert CE, Vleming LJ, Vandenbroucke JP, Cats A. Measurement of disability in Dutch rheumatoid arthritis patients. 
Clin Rheumatol 1984; 3(3):305-309.

 37  Wolfe F. A reappraisal of HAQ disability in rheumatoid arthritis. Arthritis Rheum 2000; 43(12):2751-2761.

 38  Wolfe F, Pincus T, Fries JF. Usefulness of the HAQ in the clinic. Ann Rheum Dis 2001; 60(8):811.

 39   Meenan RF, Gertman PM, Mason JH. Measuring health status in arthritis. The arthritis impact measurement scales. 
Arthritis Rheum 1980; 23(2):146-152.

 40   Meenan RF, Gertman PM, Mason JH, Dunaif R. The arthritis impact measurement scales. Further investigations of 
a health status measure. Arthritis Rheum 1982; 25(9):1048-1053.

 41   Meenan RF, Mason JH, Anderson JJ, Guccione AA, Kazis LE. AIMS2. The content and properties of a revised and 
expanded Arthritis Impact Measurement Scales Health Status Questionnaire. Arthritis Rheum 1992; 35(1):1-10.

 42   Bas S, Genevay S, Meyer O, Gabay C. Anti-cyclic citrullinated peptide antibodies, IgM and IgA rheumatoid factors 
in the diagnosis and prognosis of rheumatoid arthritis. Rheumatology (Oxford) 2003; 42(5):677-680.

43   van der Heijde DM. Plain X-rays in rheumatoid arthritis: overview of scoring methods, their reliability and applicability. 
Baillieres Clin Rheumatol 1996; 10(3):435-453.

44   Wells G, Anderson J, Boers M, Felson D, Heiberg T, Hewlett S et al. MCID/Low Disease Activity State Workshop: 
summary, recommendations, and research agenda. J Rheumatol 2003; 30(5):1115-1118.

 45   Wells G, Boers M, Shea B, Anderson J, Felson D, Johnson K et al. MCID/Low Disease Activity State Workshop: 
low disease activity state in rheumatoid arthritis. J Rheumatol 2003; 30(5):1110-1111.

58

11_9 WT PROEFSCHRIFT 58-5911_9 WT PROEFSCHRIFT   58-59 11-09-2006 13:48:5411-09-2006   13:48:54


