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joint count, VAS and HAQ and the presence of RF
or ACPA were eventually associated with the evo-
lution into RA. The new ACR/EULAR criteria for the
classification of RA seem to perform well in very
early RA.
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Introduction 

Up to 30% to 50% of the patients attending a rheu -
matology clinic present arthritis of recent onset1.
The definition of early arthritis is not precisely clear
and, consequently, recent-onset arthritis cohorts
differ in disease duration at entry (between 4 weeks
and 24 months)2-5.  Moreover, recent-onset arthri-
tis exhibits considerable clinical and prognostic va -
riability, as it may progress to established rheuma-
toid arthritis (RA), evolve to other inflammatory
arthropathies, remain undifferentiated or, in op-
posite, it may also enter spontaneous remission.
To achieve the best possible outcome, patients with
early arthritis must be identified and treated ag-
gressively6-11. In fact, European League Against
Rheu matism (EULAR) recently recommended that
patients presenting with arthritis of more than one
joint should be referred to and observed by a
rheumatologist, ideally within 6 weeks after the on-
set of symptoms12. Due to the current lack of relia -
ble methods of differentiating between RA and 
other inflammatory joint diseases during the first
weeks of symptoms13, the diagnosis of these early
arthritis patients is often uncertain in clinical prac-
tice14. 

Abstract

Objectives: Our goal was to test the performance of
the new American College of Rheumatology
(ACR)/European League Against Rheumatism (EU-
LAR) criteria for the classification of rheumatoid
arthritis (RA) in a cohort of patients with very recent
onset polyarthritis. 
Patients: Untreatedpolyarthritis patients with less
than 6 weeks of duration were enrolled. All patients
were followed-up in order to establish a definitive
diagnosis. 
Results: Thirty-seven patients were included. Du -
ring the follow up 57% of the patients evolved to RA.
The median age of the RA-group patients was simi -
lar to the median age of the non-RA group (me dian
(IQR) 47 (31-58.5) vs43 (34-69) years, p=0.74). At the
initial visit the DAS 28 in the RA group was signifi-
cantly higher than in the non-RA group, as well as
the visual analogue scale (VAS), the HAQ and the
num ber of swollen joints. Among the 21 RA pa-
tients, 43% presented RF and 28.6% presented anti-
-citrullinated protein antibody (ACPA) in the first
visit. RF and ACPA were not detectable in any of the
patients who did not evolve to RA. According to the
new ACR/EULAR criteria, the mean total score of
the RA group at baseline was significantly higher
than the non-RA group (median (IQR) 6 (4.5-8) vs
4.5 (2.2-6), p=0.007). 
Conclusion: In our cohort high DAS28, swollen
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from the Rheumatology outpatient clinic of Santa
Maria Hospital were consecutively enrolled in this
study during a period of 5 years (2005-2009). They
we re not exposed previously to corticosteroids or di -
sease modifying anti rheumatic drugs (DMARDs).
All the patients with very early arthritis were
prospectively followed during the study period, in
order to establish a definitive clinical diagnosis. The
minimum follow-up time for each patient was 10
months. 

Patients were excluded if the disease presenta-
tion was monoarthritis or oligoarthritis, if disease
duration exceeded 6 weeks at the recruitment date
and if they were already medicated with corticos-
teroids or DMARDs. 

A protocol was applied (PMAR)18, including de-
mographic and clinical data, the number of swollen
and tender joints using the 66/68 joint assessment,
the visual analogue scale (VAS) of glo bal health as
assessed by the patient and ESR to calculate the
disease activity score of 28 joints (DAS28). 

The health assessment questionnaire (HAQ)19

was also completed at the first visit. A blood sam-
ple was collected to assess laboratorial parame-
ters, namely ESR, RF and ACPA levels, before any
treatment was started. During follow up, patients
were divided in two groups, according to the final
diagnosis: RA (defined both by the clinician opi -
nion and by the 1987 ACR criteria) vs non-RA
group. After the initial visit (first visit), patients
were observed 4-6 weeks after starting low dose
prednisone (5-10 mg) (2nd visit) and, if applicable,
4 months after reaching the minimum effective
dose of MTX (3rd visit) Patient’s management was
done in accordance with the standard practice. At
the end of the study period all the included pa-
tients were submitted to a final clinical evaluation
(final visit). 

This study was approved by the local Ethics com-
mittee and all patients gave written informed con-
sent to participate. The follow-up was performed in
accordance with the Helsinki declaration. 

Statistical analysis

The continuous variables were described as me -
dian and interquartile range, whereas categorical
variables were presented as frequencies. Univari-
ate analysis and statistical differences between
continuous RA and non-RA variables groups were
determined by the non-parametric Mann-Whit-

It is well known that the 1987 American College
of Rheumatology (ACR) classification criteria for
RA15, which were developed based on patients with
established RA, are weak predictors for the deve -
lop ment of RA in early polyarthritis patients16.
Thus, a taskforce constituted by rheumatologists
from Europe and North America developed new
classification criteria for RA that allows earlier
identification of cases, focusing in variables that
predict evolution to a chronic arthritis. The final
goal was the early beginning of an adequate treat-
ment to prevent progression of the disease17. Ano -
ther relevant point was that the criteria were aimed
to be useful and understandable for primary care
physician’s referral and not just for specialists. 

The new criteria for the classification of RA17 fo-
cus on some parameters that were absent from the
previous criteria, such as anti-citrullinated protein
antibody (ACPA) testing. The criteria are mainly
ba sed on 4 topics: number and localization of
joints affected, disease duration, acute phase res -
ponse (erythrocyte sedimentation rate (ESR) and
C reactive protein (CRP)), and presence and level
of rheumatoid factor (RF) and ACPA. These crite-
ria were developed based on 6 European cohorts:
Netherlands (Amsterdam and Rotterdam), Austria,
France, United Kingdom (Manchester) and Nor-
way, and validated in 3 additional populations
(Leeds, Leiden and Toronto). As described, the
large majority of the cohorts were originated from
North Europe, and three even came from the same
country (Netherlands). As the authors emphasized
these criteria need to be tested in other popula-
tions. Moreover publications applying the criteria
are useful for its divulgation and increase worldwi -
de use. It is also necessary to test them in cohorts
with different inclusion criteria. In this study we
applied the new RA classification criteria to a Por-
tuguese untreated polyarthritis cohort with less
than 6 weeks of disease duration, representing the
cha racteristics of a Southern European population. 

The goal of our work was to test the performance
of the new ACR/EULAR criteria for the classifica-
tion of RA in a cohort of patients with a very recent
onset polyarthritis (less than 6 weeks of arthritis).   

Patients and Methods 

Patients presenting with more than 4 tender and/
/or swollen joints with less than 6 weeks of di sea se
duration coming from the Emergency Room and
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(the RA-group) was similar to the median age of the
patients who developed other diagnosis (non-RA
group) [median (IQR) 47 (31-58.5) vs 43 (34-69)
years, respectively, p=0.74].

The majority of patients in the RA group were fe-
males (81%), as opposed to the non-RA group (50%
females) (p=0.077).

The global initial mean DAS 28 was 5.8±1.4. At
the initial visit the median DAS 28 in patients who
have latter evolved to RA was significantly higher
than in the non-RA patients [median (IQR) 6.2 (5.2-
-7.3) vs 5.1 (4.3-6.1), respectively; p=0.018] (Table
I). VAS was also higher in the RA group [median
(IQR) 60 (50-89.5) vs 46 (30-60), respectively;
p=0.045], as well as the number of swollen joints
[median (IQR) 8 (3-20) vs 2 (0-9.7); p=0.024], when
compared to the non-RA group.

We did not find significant differences in the
number of tender joints in both groups [median
(IQR) 10 (4.5-20) vs 5.5 (4-17.7), respectively;
p=0.19]. The involvement of hands and wrists (pain
or swelling of finger joints or wrists) was also simi -
lar in the RA and non-RA groups (data not shown).

Among the 21 RA patients, 21 were evaluated
for RF and 17 for ACPA in the first visit. Of these, 9
(43%) presented RF and 6 (28.6%) presented ACPA
in the serum. Importantly, RF and ACPA were not
detectable in any of the patients who did not evolve
to RA (p=0.0019 and p= 0.0177, respectively). 

The initial ESR values did not differ significant-
ly between RA and non-RA groups [median (IQR)
37 (26.5-63.5) vs 25 (19.5-60), p=0.419] (Table I).

At baseline ESR was normal (<20 mm/h) in 20%
patients. 

At the first visit, the RA group had a higher func-
tional impairment when compared to the non-RA
group, as it was shown by the HAQ values [median

ney test. Generalized linear model (GLM) for re-
peated measures was used to detect differences
between the follow-up visits within the RA group.
Contingency tables with discrete variables were
analysed by the Fisher’s exact test. Sensitivity and
specificity using the cut-off criteria of 6 and of 7
points in our population was calculated. All the
analysis was done using GraphPad Prism (Graph-
-Pad, San Diego, CA). Differences were considered
statistically significant for p<0.05.

Results

Thirty-seven patients with untreated early poly -
arthritis with less than 6 weeks duration were in-
cluded. The mean age of the group was 48 ± 18
years [median: 47, inter-quartile range (IQR) 32-62
years], and 68% (25 out of 37) were females. All the
patients were Caucasian from European origin.
The mean follow-up time was 33.2 ± 11.2 (10-48)
months. During the follow up period most of the
patients evolved to RA (twenty-one individuals,
57%) (Table I). The remaining patients evolved to
other diseases as can be detailed in Table II.

RA vs NON-RA PATIENTS

The median age of the patients who evolved to RA

Table I. Baseline differences between patients who
latter evolved to RA (RA-group), comparing to
who did not (non-RA group)

Parameter RA Non-RA p-value
n 21 16

DAS28 6.2 (5.2-7.3) 5.1 (4.3-6.1) 0.018*

VAS 60 (50-89.5) 46 (30-60) 0.045*

Swollen joints 8 (3-20) 2 (0-9.7) 0.024*

Tender joints 10 (4.5-20) 5.5 (4-17.7) 0.191

Total involved 12 (8-19) 11 (4-18) 0.580

joints

CRP 2.74 (1.7-4.3) 2.1 (0.1-4.8) 0.810

ESR 37 (26.5-63.5) 25 (19.5-60) 0.419

HAQ 1.9 (1-2) 0.87 (0.25-1) 0.020*

*p-value <0.05 in univariate analysis performed using Mann-Whitney
test; n: number of patients; DAS28: Disease Activity Score 28; 
VAS: Visual Analogue Scale; ESR: Erythrocyte sedimentation rate; 
HAQ: Health Assessment Questionnaire; RA: Rheumatoid arthritis.
Values are expressed as median and interquartile range: median (IQR). 

Table II. Diagnosis of the patients included in the
non-RA group

Diagnosis Number of patients
Self-limited arthritis 5

Gouty arthritis 3

Paraneoplasic arthritis 2

Systemic lupus erythematosus 2

Psoriatic arthritis 2

Polymialgia rheumatica 1

HIV-related arthritis 1

Total 16
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the final DAS28: we found no difference when
comparing RF positive and RF negative patients
[median (IQR) 2.9 (1.9-4.2) vs 2.5 (1.9-2.8), respec-
tively; p=0.464], or when comparing ACPA positive
and ACPA negative patients [median (IQR) 2.4 (1.8-
-3.6) vs 2.6 (2.3-3.1), respectively; p=0.859]. 

Discriminative value of the new ACR/EULAR 
Criteria for the classification of rheumatoid 
arthritis in a very early arthritis population
The new ACR/EULAR criteria for the classification
of RA are mainly based on 4 items: number and lo-
calization of affected joints, disease duration, le vels
of acute phase reactants (ESR and CRP), and pre -
sence and title of RF and ACPA.

As previously observed the total number of in-
volved joints (tender and/or swollen joints) was
not significantly higher in the RA group [median
(IQR) 12 (8-19) vs 11 (4-18), p=0.58) when com-
pared with the non RA group. Taking into consi -
deration the median joint counts, the two groups
scored 5 in the joint involvement category and in-
dividually there were 12 (57.1%) patients scoring 5
in the RA group and 8 (50%) patients reaching the
same score in the non RA group.

All patients had zero points in the “disease du-
ration” category of the criteria, as all included pa-

(IQR) 1,87 (1-2) vs 0.87 (0.25-1), respectively;
p=0.020] (Table I). 

EARLY RA-group EVALUATION

In the RA cohort, at the initial visit the median
(IQR) DAS 28 was 6.2 (5.2-7.3). We found no diffe -
rences in DAS 28 between patients with or without
detectable serum RF [median (IQR) 6.2 (4.8-6.6) vs
6.7 (4.9-7.8), respectively; p=0.436], and between
ACPA positive or negative patients [median (IQR)
5.7 (3.8-6.8) vs 6.7 (4.9-7.8), respectively; p=0.313].
We also compared the mean value of HAQ of these
groups, however no differences were found be-
tween RF positive and RF negative patients [medi-
an (IQR) 1.6 (1.1-1.8) vs 1.2 (0.75-1.8), respective-
ly; p=0.495], or when comparing ACPA positive and
ACPA negative patients [median (IQR) 2.0 (1.5-2.0)
vs 1.6 (0.8-2.0), respectively; p=0.333]. 

The DAS28 after starting prednisone (2nd visit)
was significantly lower than that at the initial visit
[median (IQR) 3.8 (3.1-5.7) vs 6.1 (5.2-7.3), respec-
tively; p=0.0008]. Between the initial visit and the
visit after starting prednisone treatment, five pa-
tients had an EULAR good response, five patients
had an EULAR moderate response and eight pa-
tients did not reach an EULAR response20. 

After 4 months of a stable dose of MTX (3rd vi sit)
the mean DAS28 was significantly lower when
comparing to DAS28 before starting MTX treat-
ment [median (IQR) 2.6 (1.9-4.3) vs 3.8 (3.1-5.7);
p=0.021] (Figure 1) and only 3 patients maintained
a DAS28 >3.2. An EULAR good response (20) oc-
curred after starting MTX treatment in eight pa-
tients, in two patients a moderate response occur -
red and two patients had no EULAR response.  The
3 patients that still had a DAS28>3.2 received com-
bination therapy with sulphasalazine and hydroxy -
chloroquine, with further reduction of DAS28 be-
low 3.2. In the 4th visit, after a mean follow up of 33
months, the mean DAS28 was of 2.84 ± 1.39. The
majority of our RA patients responded with a mo -
de rate or good EULAR response to low dose corti-
costeroids and MTX (in monotherapy or combined
DMARD therapy). At the final visit, the mean
DAS28 was significantly lower when compared to
baseline evaluation [median (IQR) 2.6 (1.9-3.2) vs
6.2 (5.2-7.3), respectively; p=0.0003]. The mean
DAS28 reduction between all the visits was always
statistically significant.

The presence of RF or ACPA did not influence
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Fi gu re 1. Median values of DAS28 in early RA cohort at
the different time-points evaluated 

Legend – DAS28: Baseline (1st visit), 4-6 weeks after 
starting prednisone (2nd visit), 4 months after MTX (3rd
visit) and at the final evaluation (4th visit) after a mean 
follow up of 33 months of the RA-group of patients. 
At the final visit, the mean DAS28 was significantly lower
when compared to baseline evaluation (p=0.0004). 
The mean DAS28 reduction between all the visits was 
always statistically significant.
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tients had less than 6 weeks of disease duration
(one of the inclusion criteria). 

The analysis of the acute phase reactants
showed that the initial ESR values did not differ
significantly between RA and non-RA patients [me-
dian (IQR) 37 (26.5-63.5) vs 25 (19.5-60), p=0.419]
as well as the initial CRP values [median (IQR) 2.74
(1.7-4.3) vs2.1 (0.1-4.8), p=0.810, respectively], thus
the two groups scored 1 in this parameter. At an in-
dividual basis 19 (90.5%) patients scored 1 in the
RA group and 12 (75%) patients attained the same
score in the non RA group.

Regarding the presence and title of RF and
ACPA, the mean score in this item was significan -
tly different between the groups (1.05 ± 1,28 in the
RA group vs 0 ± 0 in the non-RA group, p<0.05). Of
notice, RF and ACPA were not detectable in any of
the patients who did not evolve to RA. Therefore,
the non-RA group score zero and 9 (43%) of the pa-
tients in the RA group scored at least 2 [4 (19%) pa-
tients scored 3].

Globally, according to the new RA classification
criteria, the median total score of the RA group at
baseline was significantly higher than the non-RA
group [median (IQR) 6 (4.5-8) points in the RA
group vs 4.5 (2.2-6) points in the non-RA group,
p=0.007]. Only 6 (28.6%) of the 21 RA’s patients had
baseline scores lower than 6 comparing to 9
(56.3%) of the 16 patients that did not evolve to RA.
Interestingly, the highest score reached in the non-
-RA patients was 6 points, the cut off point to clas-
sify patients as having RA. These results prompted
us to test a cut off point of 7 (Table III) in order to
improve the specificity of the criteria in our very

early arthritis population. As expected, the relative
risk of evolving to RA in patients who have 7 or
more points is higher than with the original cut off
point of 6 (1.7 vs 3.3, respectively). The specificity
and positive predictive value improve dramatical-
ly to 100% when applying the cut point 7 in our co-
hort, without a significant decrease in the sensi-
tivity of the criteria (71% to 67%, respectively). 

Discussion

In a cohort of untreated polyarthritis patients with
less than 6 weeks of evolution we have assessed the
performance of the new ACR/EULAR RA classifi-
cation criteria. We have identified baseline RF and
ACPA positivity, the initial disease activity and
functional impairment as predictors of evolution
to RA. In addition, our data suggest that in this par-
ticular setting of a very early polyarthritis cohort,
a cut off of 7 points increases the specificity with-
out significantly affecting the sensitivity of the new
ACR/EULAR classification criteria. 

In order to understand which factors influence
the persistence of arthritis, it is crucial to study pa-
tients very early in their disease course, preferen-
tially without any exposure to treatments. Howe -
ver, studies enrolling this type of patients are hin-
dered by delay on referral from the general practi-
tioners or delay in reaching a rheumatology clinic,
and in most of the cases cohorts include patients
exceeding 6 weeks of disease duration. The herein
work recruited only untreated polyarthritis pa-
tients with less than 6 weeks of disease duration,

Table III. Performance characteristics for different cut-points of 6 and 7 in our cohort

Total score RA Non-RA RA Non-RA
≥ 6 points 15 (71.4%) 7 (43.8%) ≥7 points 14 (66.7%) 0 (0%)

< 6 points 6 (28.6%) 9 (56.2%) <7 points 7 (33.3%) 16 (100%)

RR 1.7 3.3

Sensitivity(%) 71 67

Specificity(%) 56 100

PPV (%) 68 100

NPV (%) 60 69

RA: Rheumatoid arthritis, RR: relative risk of evolving to RA, Sensitivity: measures the proportion of actual positives which are
correctly identified as such (e.g. the percentage of RA patients who are correctly identified as having RA), Specificity: measures
the proportion of negatives which are correctly identified (e.g. the percentage of non-RA patients who are correctly identified as
not having RA), PPV: positive predictive value (proportion of patients with positive test results who are correctly diagnosed as
RA), NPV: negative predictive value (proportion of patients with negative test results who are correctly diagnosed as non-RA). 
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which enriched the interest of this analysis but res -
tricted the number of patients included. 

The proportion of patients that evolved to RA in
our cohort was about 60%, much higher than it
was expected according to the published literature
of European early arthritis clinics2,4,5, which des -
cribes progression to RA in about 33.3% of the pa-
tients presenting with early arthritis. However, we
have to emphasize that most of those cohorts also
included patients presenting with mono and
oligoarthritis, increasing the probability of develo -
ping other diseases. This might had also an effect
on another observation, in fact, we were expecting
that initial involvement of hands and wrists would
be significantly higher in RA patients, but this was
not the case. Again, this involvement may be more
important in differentiating RA from non-RA pa-
tients when lower limbs oligoarthritis and
monoarthritis cases are included.  

In our very early polyarthritis cohort the com-
parison of the patients that evolved to RA vs those
that were latter classified as having other condi-
tions revealed that RF and ACPA were highly spe-
cific but had a low sensitivity to very early RA. In
our study the presence of both antibodies (RF and
ACPA) conferred a high risk of progression to RA.
In addition, patients that evolve to RA tend to pre-
sent a more severe onset of the disease when com-
pared to non-RA patients, as it is shown by the
higher baseline values of DAS28, swollen joints,
VAS and HAQ. 

The application of the new ACR/EULAR criteria
for classification of RA to our population showed
that patients evolving to RA presented a signifi-
cantly higher score than patients who evolved to
other diseases. Moreover, the application of the
new criteria in our cohort identified the majority
of patients that evolved to RA: 15 (71.4%) of the 21
RA’s patients had scores higher or equal to 6 com-
paring to 7 (43.7%) of the 16 patients that did not
evolve to RA. However, in our population, about
30% of patients who progressed to RA did not meet
the new criteria for RA in the first evaluation, a
higher proportion than would be expected. Of no-
tice, all patients included in the study had arthri-
tis with less than 6 weeks of duration (one of the
study inclusion criteria). This restriction on disea -
se duration lowers by one point the total score of
every patient included in our cohort. The effect of
treatment on acute phase reactants and on joint
counts precluded further application of the crite-
ria at latter time points.  

The new ACR/EULAR RA classification criteria
have determined the cut off point of 6, to classify
patients as definite RA in order to maximise the
sensitivity of the criteria. In our cohort of patients
with less than 6 weeks of disease duration, all of the
non-RA patients had 6 points or less, which moti-
vated our intention to test a higher cut-point (7
points) in order to improve the specificity of the cri-
teria in our population. Applying the new cut point
to our cohort, we found this cut point of 7 to be
much more specific for patients evolving to RA,
comparing to the original cut off point of 6 (Table
III): none of the patients that did not progress to
RA had a score equal or higher than 7, comparing
to 7 (43.8%) non-RA patients who scored 6. Des pite
a dramatic effect on the specificity, the sensitivity
of the criteria with the new cut off point of 7 was
similar when compared to the original cut off point
of 6 (67% vs 71%, respectively), which means that
in our very early arthritis population the cut off
point of 7 highly improves specificity without com-
promising the original sensitivity of the criteria.
Our sample size hinders the generalization of this
finding, but these results indicate that the cut off
point of 7 might be used in polyarthritis patients
with less than 6 weeks of disease duration.

The aim of the working group of the new RA
classification criteria was to provide a standar dized
approach for discriminating, from a population of
individuals presenting with arthritis, the subgroup
with the highest probability of persistence and
joint damage, who may benefit from DMARD in-
tervention. In fact the high criteria performance in
addition to a very good outcome of the patients
classified as RA in our cohort consubstantiate this
strategy.

In conclusion, we have shown that in a cohort
of polyarthritis patients with less than 6 weeks of
disease duration a high DAS28 score, a high num-
ber of swollen joints, a low functional status as-
sessed by HAQ and the presence of RF or ACPA are
eventually associated with the evolution to RA. In
this cohort, 71.4% of the patients that latter pro-
gressed to RA, when initially assessed (with less
than 6 weeks of symptoms), scored the 6 points
needed to be classified as RA. Thus, the new
ACR/EULAR criteria for the classification of RA
showed, even in very early arthritis, a good sensi-
tivity for the identification of patients that are like-
ly to evolve to RA. However, the specificity was
rather low as 43.7% of the patients that evolved to
non-RA conditions also scored 6 points. By raising
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the cut off point, in this very early arthritis cohort
to 7, it was possible to increase specificity while
keeping sensitivity.
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