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Abstract

Objective

Undifferentiated arthritis (UA) is a diagnosis ‘per exclusionem’. Therefore this patient 

population may change since the development of the ACR/EULAR 2010-criteria for RA. 

This study evaluated characteristics and outcomes of UA in its new shape. Second, it was 

evaluated whether the 2010-criteria and the Leiden prediction rule were congruent in 

categorizing UA-patients.

Methods

2,472 early arthritis patients were studied. RA was classified according to either the 1987 

or the 2010-criteria. UA was defined as not fulfilling existing classification criteria. UA-

patients were compared for baseline characteristics and outcomes. In 1987-UA- patients 

both the 2010-criteria and the Leiden prediction rule were applied and categorization 

compared.

Results

2010-UA-patients (n=776) had milder baseline characteristics than 1987-UA-patients 

(n=1,166). During follow-up, still 24% of the 2010-UA-patients fulfilled the 1987 RA-

criteria compared to 32% of the 1987-UA-patients. The 2010-UA-patients started less 

frequent DMARD- therapy and reached more frequent sustained DMARD-free remission. 

30% of 2010-criteria-positive patients were predicted to have a low risk on RA; these pa-

tients achieved more frequent DMARD-free sustained remission than other 2010-criteria-

positive patients.

Conclusion

UA in the era of the 2010-criteria is less prevalent and milder at presentation and in out-

come. This implies that UA-patients with unfavorable characteristics are now more often 

classified as RA.
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Introduction

A considerable proportion of the patients presenting with synovitis of recent onset have 

undifferentiated arthritis. Undifferentiated arthritis is identified when none of the existing 

classification criteria for definitive diagnoses are fulfilled and arthritis is not septic or caused 

by crystals. The 2010 American College of Rheumatology (ACR)/European League Against 

Rheumatism (EULAR) classification criteria for rheumatoid arthritis (RA) were recently devel-

oped.1 Recent studies have indicated that these criteria are fulfilled earlier in the disease and 

more frequently than with the 1987 ACR criteria.2,3 Since undifferentiated arthritis is a disease 

‘per exclusionem’, we questioned how this disease entity is characterized when applying the 

2010 criteria. Therefore, the first aim of this study was to explore the characteristics and the 

outcome of undifferentiated arthritis in its new form. Before the 2010 criteria were formu-

lated, a prediction rule was developed that aimed to determine individual undifferentiated 

arthritis patient’s chances of developing RA (according to the 1987 criteria).4 Both methods 

are particularly applicable to patients who could not be diagnosed otherwise, thus to former 

undifferentiated arthritis patients. We also evaluated whether the 2010 criteria and the 

prediction rule were congruent in categorizing early undifferentiated arthritis patients.

Patients and methods

Patients

Two thousand four hundred and seventy-two early arthritis patients, included in the Leiden 

Early Arthritis Clinic (EAC) between 1993 and February 2010 and who had a follow-up 

of at least 1 year, were studied. The EAC is a population-based prospective cohort that 

includes patients with confirmed arthritis and symptoms for less than 2 years.5 At baseline, 

patients and rheumatologists completed questionnaires, physical examinations (including 

68 tender and 66 swollen joint counts) were performed, radiographs were taken, and blood 

was obtained for determination of the C-reactive protein level, erythrocyte sedimentation 

level, IgM rheumatoid factor and anti-citrullinated protein antibodies. After 2 weeks, when 

blood and radiographic results were known, a rheumatologist diagnosed the patients as 

having RA, undifferentiated arthritis, or another diagnosis; this was done using the 1987 

criteria for RA. This resulted in 1166 patients with undifferentiated arthritis (the so-called 

1987 undifferentiated arthritis patients). We applied the 2010 criteria to the same patients 

and subsequently identified the so-called 2010 undifferentiated arthritis patients (n=776). 

Written informed consent was obtained from all participants. The study was approved by 

the local medical ethics committee.
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Outcome

Follow-up visits were performed annually. After 1 year it was evaluated whether the 1987 

criteria were fulfilled and whether disease-modifying anti-rheumatic drugs (DMARD) were 

initiated. Patients treated according to a randomized trial were not studied (n=145) for 

this outcome. The prescribed DMARD in RA patients differed in time; hydroxy- choroquine, 

penicillamine, or sulfasalazine were the initial DMARD in the 1990s, and methotrexate was 

the initial DMARD since 1999. During a follow-up of 7 years, it was evaluated whether a 

patient achieved sustained remission. Sustained remission was defined as the absence of 

synovitis for at least 1 year after the cessation of eventual DMARD therapy.6 Furthermore, 

the functional ability was measured annually by the health assessment questionnaire (HAQ) 

score. The difference in the HAQ score over 7 years was also evaluated.

Comparison of categorization

In order to determine whether classification according to the 2010 criteria was congruent 

with risk estimation by the prediction rule, both methods were applied to 1,162 1987 

undifferentiated arthritis patients. The congruency of classification was evaluated, as well 

as the disease outcome. The primary outcome here was having persistent disease (absence 

of sustained DMARD-free remission).

Analysis

Patient characteristics were compared using the χ2 test for nominal variables, the Student’s 

t test for continuous variables and the Mann-Whitney U-test for non-parametric testing. 

Analyses of sustained DMARD-free remission were performed using univariate Cox regres-

sion analyses. The difference in HAQ score between 1987 undifferentiated arthritis patients 

and 2010 undifferentiated arthritis patients was compared using a multivariate normal 

regression analysis. As the HAQ changed over time, the interaction of the undifferentiated 

arthritis groups with time was entered into the model as categorical variables. p Values 

≤0.05 were considered significant. Analyses were done using SPSS, version 17.0.

Results

Characteristics at presentation

Among all 2472 early arthritis patients, 772 (31.2%) patients were diagnosed other than 

undifferentiated arthritis or RA. Using the 1987 criteria for RA, 534 (21.6%) patients had 

RA and 1166 (47.2%) patients had undifferentiated arthritis. In four patients only one 

serological test and one acute-phase response measure was obtained and therefore they 

could not be classified according to the 2010 criteria.1 Subsequently, the 2010 criteria were 

applied to 1696 undifferentiated arthritis and RA patients. Now 920 (54.2%) patients were 
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Table 1. Patient characteristics of 1987-UA-patients and 2010-UA-patients, at first presentation

Characteristic
1987 UA

(n = 1,166)
2010 UA
(n = 776)

P

Age, mean ± SD in years 51.6 ± 17.1 50.3 ± 17.2 0.12

Female sex 699 (59.9) 443 (57.1) 0.21

BMI, mean ± SD in kg/m2 25.9 ± 4.3 25.6 ± 4.4 0.26

Current or past smoker 286 (28.0) 197 (29.1) 0.97

Onset of complaints

(Sub)acute 657 (58.8) 465 (62.4) 0.12

Gradual 460 (41.2) 280 (37.6)

Morning stiffness, median (IQR) in minutes 30 (0-60) 30 (0-60) 0.06

0-29 457 (41.0) 337 (45.6) 0.14

30-59 190 (17.0) 117 (15.8)

≥60 468 (42.0) 285 (38.6)

Symptom duration, median (IQR) in weeks 15.7 (6.9-31.9) 13.4 (5.3-29.2) 0.01

Localization of affected joints

Small joints hands/feet 908 (81.1) 631 (84.8) 0.04

Localization of affected joints

Symmetrical 563 (54.0) 328 (47.7) 0.01

Localization of affected joints

Upper extremities 722 (72.1) 507 (75.7) 0.10

Swollen joint count, median (IQR) 3 (1-7) 2 (1-5) <0.001

0-3 joints 607 (53.1) 494 (65.3) <0.001

4-10 joints 364 (31.8) 218 (28.8)

>10 joints 172 (15.0) 44 (5.8)

Tender joint count, median (IQR) 5 (2-12) 2 (1-6) <0.001

0-3 joints 301 (40.2) 266 (59.2) <0.001

4-10 joints 223 (29.8) 158 (35.2)

>10 joints 225 (30.0) 25 (5.6)

ESR, median (IQR) mm/hour 19 (8-39) 16 (8-36) 0.02

CRP, median (IQR) mg/liter 9 (3-24.5) 8 (3-23) 0.29

RF positive 294 (25.5) 76 (9.9) <0.001

Low positive 118 (10.2) 32 (4.2) 0.83

High positive 176 (15.3) 44 (5.7)

Anti-CCP-2 positive 234 (24.1) 61 (9.6) <0.001

Low positive 44 (4.5) 44 (6.9) <0.001

High positive 190 (19.6) 17 (2.7)

HAQ, mean ± SD 0.8 ± 0.7 0.7 ± 0.6 0.01

2010 criteria score, mean ± SD 4.9 (2.4) 3.2 (1.4) <0.001

* Except where indicated otherwise, values are the number (%) of patients.
IQR = interquartile range.
Localization of affected joint: ‘upper joints’ stands for upper joints with or without involvement of the 
lower joints, whereas ‘small joints’ stands for smaller joints with or without involvement of the large 
joints.
In the group of all patients with UA, some data were missing, as follows: for BMI, n=351; for smoking, 
n=146; for onset of complaints, n=48; for morning stiffness, n=51; for symptom duration, n=95; for 
small joints involved, n=46, for symmetrical joint involvement, n=123; for upper extremity joints in-
volved, n=164; n=25; for ESR, n=8; for CRP, n=81; for RF, n=11; for CCP, n=197; for HAQ score, n=245.
A chi-square test was used for nominal variables and the Student’s t-test or Mann-Whitney U-test for 
continuous variables. Student’s t-test was performed when variables are presented as mean and a Mann-
Whitney U-test was performed when variables are presented as median.
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classified as having RA; therefore 776 (45.8%) 2010 undifferentiated arthritis patients 

were identified.

The baseline characteristics of the 2010 undifferentiated arthritis patients and 1987 

undifferentiated arthritis patients were compared (table 1). Overall, 2010 undifferentiated 

arthritis patients had milder disease characteristics than the 1987 undifferentiated arthritis 

patients.

Outcome

After 1 year of follow-up, 23.8% of the 2010 undifferentiated arthritis patients fulfilled 

the 1987 criteria, compared with 32.2% of the 1987 undifferentiated arthritis patients 

(p=0.001). Likewise, in 32.7% of the 2010 undifferentiated arthritis patients a DMARD 

was initiated during the first year compared with 45.0% of the 1987 undifferentiated 

arthritis patients (p<0.001).

During 7 years of follow-up, the 2010 undifferentiated arthritis patients achieved 

sustained remission more often (45.9%) than the 1987 undifferentiated arthritis patients 

(34.2%) (HR 1.45, 95% CI 1.20 to 1.75; figure 1). This implies that more than half of the 

2010 undifferentiated arthritis patients have persistent disease. The baseline characteristics 

of these patients are presented in supplementary table S1, available online only. The HAQ 

scores were not significantly different between the two undifferentiated arthritis groups 

during 7 years of follow-up (p=0.92).

Comparison of categorization

All 1,162 1987 undifferentiated arthritis patients were classified according to the 2010 

criteria and the prediction rule (table 2). Only 0.6% of all undifferentiated arthritis patients 

were classified as 2010 criteria-negative but were predicted to have a high risk of RA. In 

contrast, 30.3% (148/489) of the 2010 criteria- positive patients were in the low risk of RA 
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Figure 1. Kaplan-Meier curve of the percentage of patients with sustained disease-modifying antirheu-
matic drug (DMARD)-free remission in 1987-UA-patients compared to 2010-UA-patients. 
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group. During follow-up 62.9% of these latter patients had persistent disease, which is a 

bit lower than the other 2010 criteria-positive patients (table 2).

Discussion

This study aimed to characterize undifferentiated arthritis in its recent form, after new 

classification criteria for RA have been developed. It was observed that undifferentiated 

arthritis is still prevalent but less frequent compared with when the 1987 ACR criteria for 

Table 2. Comparison of categorization, according to the prediction model and the 2010 criteria, applied 
to 1987-UA-patients and outcome of these patients over time.

2010 criteria negative 2010 criteria positive Total

Low risk on RA
score ≤6 

593 (51.0%) 148 (12.7%)

741 
(63.7%)

  

Outcome Outcome 

-Persistent disease 49.1% -Persistent disease 62.9% 

-Initiation DMARD 29.3% -Initiation DMARD 48.2% 

-Fulfilling 1987 criteria 11.6% -Fulfilling 1987 criteria 31.1% 

Intermediate risk 
on RA
score >6 and ≤8 

73 (6.3%) 227 (19.5%)

300 
(25.8%)

  

Outcome Outcome 

-Persistent disease 46.9% -Persistent disease 81.4% 

-Initiation DMARD 41.2% -Initiation DMARD 64.5% 

-Fulfilling 1987 criteria 35.6% -Fulfilling 1987 criteria 63.0% 

High risk on RA
score >8 

7 (0.6%) 114 (9.8%)

121 
(10.4%)

  

Outcome Outcome 

-Persistent disease 100.0% -Persistent disease 92.0% 

-Initiation DMARD 0.0% -Initiation DMARD 77.9% 

-Fulfilling 1987 criteria 85.7% -Fulfilling 1987 criteria 74.6% 

Total 673 (57.9%) 489 (42.0%)
1162 
(100%)

Both the 2010 criteria and the prediction rule were applied to 1,162 UA patients, according to the 1987 
criteria. Patients were categorized in the groups ‘2010 criteria negative’ or ‘2010 criteria positive’ and 
stratified in three groups according to the prediction model. Accordingly these patients were subdivided 
in six cells. Three outcome measures were studied in each cell of patients; disease persistency during 
seven years of follow-up, initiation of a DMARD in the first year of follow-up and fulfilling the 1987 
criteria at one year of follow-up.
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RA are applied. In addition, we observed that both characteristics at disease presentation 

and the disease outcome of 2010 undifferentiated arthritis patients were milder than those 

of the 1987 undifferentiated arthritis patients.

With regard to the implication of the changing concept of undifferentiated arthritis, 

differences in disease outcome are more essential than differences at disease onset. Impor-

tantly, 2010 undifferentiated arthritis patients more often achieved sustained DMARD-free 

remission than 1987 undifferentiated arthritis patients. This implies that undifferentiated 

arthritis patients with unfavorable characteristics are now more often classified as having 

RA. The finding that 23.8% of the 2010 undifferentiated arthritis patients fulfilled the 

1987 criteria for RA within 1 year of follow-up suggests that although the 2010 criteria 

classify RA earlier than the 1987 criteria,3 the 2010 criteria do not recognize approximately 

a quarter of the RA patients already at baseline.

We also evaluated whether the 2010 criteria and a previously derived prediction rule 

were congruent in categorizing 1987 undifferentiated arthritis patients as having (a high 

probability of) RA. It was observed that the majority who did not fulfil the 2010 criteria 

were also in the low-risk group of the prediction rule. However, one-third of the 2010 

criteria-positive patients were predicted to have a low risk of RA. During the course of the 

disease, these latter 2010 criteria-positive patients less frequently had persistent arthritis 

than the other 2010 criteria-positive patients.

Interpretation of the outcome initiation of a DMARD within the first year should be done 

with some caution. In the 2000s DMARD were prescribed more frequently in undifferenti-

ated arthritis than in the 1990s. Consequently, the frequency of DMARD initiation was 

higher in the second compared to the first time period. Nevertheless, patients belonging 

to the different inclusion years were equally distributed among the categories depicted in 

table 2, allowing comparisons between groups. In addition, a stratified analysis in patients 

included before and after 2000 yielded comparable results (data not shown).

A second argument that DMARD use or fulfilling the 1987 criteria are not optimal out-

come measures for the present comparison is that the first was the outcome measure used 

when deriving the prediction rule and the latter the outcome measure used when deriving 

the 2010 criteria. This might result in circle effects. Disease persistence was not used while 

deriving either tool, and is therefore the most neutral outcome for the purpose of this 

comparison. Another consideration is that 213 of the presently studied patients were also 

used in the data-driven phase of the derivation of the 2010 criteria and 570 of the 1166 

undifferentiated arthritis patients were used for the derivation of the prediction rule.

Evaluation of congruency of both methods is formally not correct, as the 2010 criteria 

were meant for classification and the prediction rule was derived to estimate individual 

patients’ probability of fulfilling the 1987 criteria at an early stage. On the other hand, the 

2010 criteria will most likely also be used for individual patients in the clinic. Although a 

comparison of the disease outcomes of the concordantly and discordantly classified pa-
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tients should be considered reluctantly, an evaluation as to whether both the classification 

criteria and the prediction rule identify patients with RA early is clinically relevant.

In conclusion, the present data revealed that undifferentiated arthritis when applying 

the 2010 criteria is less prevalent and milder at presentation and in outcome. In addition, 

it was observed that 24% of 2010 criteria-negative patients fulfilled the 1987 criteria 

within 1 year. This implies that although undifferentiated arthritis patients with unfavor-

able characteristics are now more often classified as having RA, careful clinical observation 

of 2010 undifferentiated arthritis patients is indicated.
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Supplementary table 1: Baseline characteristics of patients that at inclusion were 2010-criteria positive 
or 2010-criteria negative and over time had, or not had, a persistent disease

Characteristic

2010 criteria 
negative, 
without 

persistent 
disease

(n = 182)

2010 criteria 
negative, 

with 
persistent 
disease

(n = 197)

2010 criteria 
positive
(n=337)

P#

Morning stiffness, median (IQR) in minutes 12.5 (0-60) 17.5 (0-60) 60 (15-120) <0.001

Swollen joint count (66 joint count), median (IQR) 1 (1-4) 2 (1-4) 7 (3-12) <0.001

Tender joint count, median (IQR) 1 (1-3.3) 2 (1-5) 12 (6-20) <0.001

ESR, median (IQR) mm/hour 15 (7-75) 18 (8-37) 28 (12-46) <0.001

CRP, median (IQR) mg/liter 7 (3-21) 9 (3-22.8) 11 (5-28) 0.061

RF positive 7 (3.8) 11 (5.6) 183 (54.5) <0.001

Anti-CCP-2 positive 3 (1.9) 9 (4.9) 167 (50.6) <0.001

HAQ, mean ± SD 0.6 ± 0.6 0.7 ± 0.7 0.9 ± 0.7 0.002

2010 criteria score, mean ± SD 2.9 ± 1.4 3.2 ± 1.4 7.4 ± 1.2 <0.001

* Except where indicated otherwise, values are the number (%) of patients.
IQR = interquartile range.
#For this p-value the 2010-criteria-negative patients with persistent disease were compared to the 
2010-criteria-positive patients.
Analysis were done on patients that had enough follow-up and data on remission and persistency of 
the disease.
A chi-square test was used for nominal variables and the Student’s t-test or Mann-Whitney U-test for 
continuous variables. Student’s t-test was performed when variables are presented as mean and a Mann-
Whitney U-test was performed when variables are presented as median.




