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Considering consequences of changed
classification criteria
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CHANGES IN CLASSIFICATION
CRITERIA
Rheumatoid arthritis (RA) was recognised
as a separate disease entity in the middle
of the 20th century. Since then several
sets of classification criteria were devel-
oped for use in clinical studies. The 1987
American College of Rheumatology
(ACR) criteria1 have been criticised as
they are fulfilled rather late in the disease.
Consequently, trials that included patients
with RA based on the 1987 criteria
studied patients with relatively long-
standing arthritis. The aim of the
American College of Rheumatology/
European League Against Rheumatism
(ACR/EULAR) expert panel was therefore
to develop novel criteria without the fea-
tures of long-standing disease such as ero-
sions or nodules. Indeed the hitherto
developed 2010 ACR/EULAR classifica-
tion criteria for RA2 are fulfilled earlier in
the disease course than the 1987 cri-
teria.3 4 Thus, the major objective of the
new criteria was achieved.

The study of Nordberg et al5 makes us
think about the consequences of the novel
criteria for the phenotype of RA.
According to the 1987 criteria, the char-
acteristic phenotype of RA consists of
symmetric polyarthritis of small joints
with morning stiffness (ignoring the fea-
tures of long-standing disease nodules and
erosions). Symmetry and morning stiffness
are no longer included in the 2010 cri-
teria. There is less emphasis on clinical
elements in the 2010 criteria, and this is
paralleled by an emphasis on the results
of additional investigations:
anti-citrullinated peptide antibodies
(ACPA) and acute phase responses were

introduced (table 1). The majority of the
six points required to fulfil the 2010 cri-
teria can be achieved either by the pres-
ence of autoantibodies or on the number
of swollen joints. Nordberg et al showed
that patients with ACPA-positive RA ful-
filling the 2010 criteria have less inflamed
joints (measured with either physical
examination or with ultrasound) than
patients with ACPA-negative RA. This
finding is not surprising if we consider the
composition of the 2010 criteria.
For instance, a patient who presents

with clinically apparent arthritis of nine
joints, symmetrically distributed in both
hands, with morning stiffness and in
whom the symptoms persist for more
than 6 weeks, has the classic presentation
of RA as recognised by fulfilling the 1987
criteria for RA. According to 2010 cri-
teria, this patient is not classified as
having RA if there are no RA-related auto-
antibodies, even not if the acute phase
response is elevated. In contrast, a patient
who presents with one swollen joint, a
high positive rheumatoid factor (RF) and
a symptom duration of >6 weeks without
an increased acute phase response is classi-
fied as RA according to the 2010 criteria.
Although the issue that if certain
characteristics are absent, others should be
available to fulfil classification criteria is
generic and not unique for RA, the
descriptions of these two patients illus-
trate the imbalance between the extents of
inflamed joints needed to classify RA
according to both sets of criteria.

CHANGES IN TEST CHARACTERISTICS
What are the potential consequences of
using the 2010 criteria? A systematic
review of the performance of the 2010
criteria has shown that these criteria are
more sensitive but less specific than the
1987 criteria.6 Burgers et al7 reported a
milder disease outcome in patients fulfill-
ing the 2010 criteria than in those fulfill-
ing the 1987 criteria. This finding is in
line with the lower specificity and suggests
that the 2010 criteria include patients
who were formerly not indicated as RA
and who have a better disease outcome.8

Despite the lower specificity, the advan-
tage of the 2010 criteria is the higher

sensitivity. Although it is not directly evalu-
ated in the study of Nordberg et al,5 the
results of this study suggest that the increase
in sensitivity is largely confined to patients
who are ACPA positive because patients
who are ACPA negative now require more
inflamed/involved joints to be classified as
RA than those who are ACPA positive.
Further studies are needed to verify this.

Patients who were classified as RA
according to the 1987 criteria but not
according to the 2010 criteria are largely
ACPA negative;7 these patients were not
studied by Norberg et al and will also be
excluded from other studies on RA that
are based on the 2010 criteria.

CONSEQUENCES FOR CLINICAL
TRIALS
In addition to the changes in test
characteristics, another consequence of
the changed criteria is that the general
concept of RA is shifting. Currently some
clinicians or researchers consider the pres-
ence of autoantibodies the central hall-
mark of RA, rather than the clinical
presentation. In other words, some con-
sider patients who have no ACPA or no
RF as not having RA. This underestimates
the burden of seronegative RA, which is
often recognised later and has been shown
to be associated with greater unmet need
of treatment than seropositive RA.8

Furthermore, if the 2010 criteria are
used to classify RA and fulfilling the 2010
criteria is an inclusion criterion, these
trials will include more patients with
ACPA-positive RA than ACPA-negative RA.
This may be illustrated by the study of
Nordberg that showed that only 15% of
the patients with 2010-criteria RA were
ACPA negative and 85% ACPA positive. A
similar distribution was observed in data of
the Canadian Early Arthritis Cohort
(CATCH) study.9 Of note, other studies
that compared both criteria did not
observe this high prevalence of ACPA posi-
tivity when using the 2010 criteria; the
percentage of ACPA-positive 2010-RA
patients was 52%, 66% and 59% in these
studies.3 7 10

Currently, there are very few studies
that used the 2010 criteria to include
patients.11 C-OPERA enrolled patients
fulfilling the 2010 criteria, but they also
needed to have poor prognostic factors,
and all patients included were ACPA posi-
tive.12 A task force of European Society
for Clinical and Economic Aspects of
Osteoporosis, Osteoarthritis and
Musculoskeletal Diseases (ESCEO) recom-
mended recently that more trials should
be done on early RA, as defined by the
2010 criteria.13 Hence, future trials might
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be more focused on early ACPA-positive
RA than on early ACPA-negative RA. This
recommendation might further shift the
evidence towards ACPA-positive disease.

IS A FOCUS TOWARDS PATIENTS
WITH ACPA-POSITIVE RA IN CLINICAL
TRIALS A PROBLEM?
ACPA-negative RA is a chronic disease.
Patients with ACPA-negative RA require
disease modifying anti-rheumatic drugs
(DMARDs), and published data demon-
strate that patients who are ACPA negative
respond to common treatment strategies
with methotrexate.14 15 As for patients
who are ACPA positive, also in patients
who are ACPA negative early treatment is
associated with a milder disease course
than delayed treatment.14 16 17 Altogether
these results underline that patients who
are ACPA negative deserve to be identified
and treated early in time. An under-
representation of patients who are ACPA
negative in future clinical trials will
hamper evidence-based treatment deci-
sions in these patients. Furthermore, at
the derivation of the 2010 criteria, it has
not been decided that the presence of
ACPA is mandatory and it was not
decided to make separate criteria for
patients who are ACPA positive and those
who are ACPA negative; therefore the
challenge now is to come with a solution
for the patients who are ACPA negative.

HOW TO SOLVE THE PROBLEM OF THE
PATIENTS WITH ACPA-NEGATIVE RA?
Without doubt, identification of
ACPA-negative RA is more challenging
than that of ACPA-positive RA, and the
risk of false positive misclassification
needs to be addressed. How to solve this
issue? First, patients who are ACPA nega-
tive and who fulfilled the 1987 criteria
but are 2010-criteria negative can still be
considered to have RA, as they have either
the characteristic phenotypic presentation
of a chronic symmetric polyarthritis of
small joins with morning stiffness, or
they have features of long-standing
disease such as erosions. However, also in
ACPA-negative RA, the 1987 criteria may
be fulfilled rather late in the disease and
the question how to identify these
patients early in the disease, and to dif-
ferentiate them from other patients with
ACPA negative arthritis, is still
unsolved.18 19 Additional diagnostic tools
are required and some are discussed
below.
Novel RA-related autoantibodies have

been identified, including antibodies
against carbamylated or acetylated pro-
teins, or antibodies directed against other
(unpublished) proteins. Unfortunately,
however, these novel autoantibodies
largely overlap with the presence of ACPA
and RF and they fill only a part of the
so-called ‘serological gap’.20–22

Imaging tools are currently been
explored. Some initial studies suggested
that MRI can significantly improve the
diagnostic performance of the 2010 ACR/
EULAR classification criteria.23 A large
recent study demonstrated that hand and
foot MRI was particularly predictive in
patients who were ACPA negative and pre-
sented with oligoarthritis.24 Although
studies on ultrasound are more difficult to
standardise and results might be evaluator-
dependent, there are data suggesting that
ultrasound might also be of help in identi-
fying ACPA-negative RA.25 Thus far, con-
vincing evidence on the additive value of
novel imaging modalities in clinical practice
is lacking. Larger studies in patients who
are ACPA negative are needed.

Thus, the 2010 criteria put more
emphasis on the value of additional inves-
tigations than the 1987 criteria and ACPA
is a powerful criterion. However, a diag-
nostic tool for ACPA-negative RA that has
a similar value is still lacking.

RESEARCH AGENDA
In summary, the study of Nordberg et al
points to an important phenomenon, but
also leaves several questions unanswered.
First, the results of Nordberg et al imply
that the 2010 criteria perform less well in
the identification of ACPA-negative RA
than that of ACPA-positive RA; this pre-
sumption should be confirmed with data.
Subsequently, novel tools are needed to
identify patients with ACPA-negative RA
early. Tools that detect inflammation sensi-
tively might be promising and large studies
performed in unselected sets of patients
who are ACPA-negative, resembling the
patients seen in daily practice, are urgently
needed.
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Table 1 The 1987 ACR classification criteria and the 2010 ACR/EULAR classification criteria
for RA

1987 classification criteria
(parameters)

2010 classification criteria
(parameters and points)

To be used in patients with at least one joint with definite clinical
synovitis and with the synovitis not better explained by another disease

Morning stiffness Joint involvement
1 large joint=0
2–10 large joints=1
1–3 small joints=2
4–10 small joints=3
>10 small joints=5

Arthritis of three or more joint areas Serology
RF and ACPA negative=0
Low positive RF or ACPA=2
High positive RF or ACPA=3

Arthritis of hand joints Acute phase reactants
Normal=0
Elevated CRP or ESR=1

Symmetric arthritis Duration of symptoms
<6 weeks=0
>6 weeks=1

Rheumatoid nodules

Serum RF

Radiographic changes

Criteria are fulfilled if 4 out of 7
parameters are present

Criteria are fulfilled if a patient has ≥6 points

ACPA, anti-citrullinated peptide antibody; ACR, American College of Rheumatology; CRP, C-reactive protein; ESR, erythrocyte
sedimentation rate; EULAR, European League Against Rheumatism; RA, rheumatoid arthritis; RF, rheumatoid factor.
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