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ABSTRACT
The history of classification and diag-
nostic criteria for rheumatoid arthritis 
(RA) and ankylosing spondylitis (AS) is 
similar and different. Important criteria 
sets have been published for both dis-
ease in the mid eighties, for AS in 1984 
and for RA in 1987. The leading clini-
cal symptoms, inflammatory back pain 
(IBP) in AS and the predominant pol-
yarticular symmetric involvement of the 
hands in RA were, of course, central, 
and so was morning stiffness as a ma-
jor clinical sign of an inflammatory dis-
ease state. In RA, there was more focus 
on laboratory parameters (rheumatoid 
factor), while this could have been the 
case also in AS (HLA B27) but this was 
not recognized at this point in time. In 
contrast, imaging has played a more im-
portant role in AS - especially because 
the sacroiliac joints are involved in the 
vast majority of AS patients, while in 
RA radiographic changes of the joints 
of hands and feet may contribute to the 
diagnosis. However, in both diseases, 
early structural changes visualized by 
conventionnal radiography rather have 
prognostic impact since these patients 
are much more likely to progress in 
comparison to others who do not have 
cartilage and joint damage early in the 
course of the disease. Further develop-
ments of criteria for AS have broadened 
the spectrum of AS to spondyloarthri-
tis (SpA) and axial SpA which covers 
most early forms. The leading clinical 
symptom is chronic back pain in young 
adults and IBP. New criteria for RA 
which include more patients with early 
disease and anti-CCP antibodies as 
new markers are being developed. This 
is important since early treatment strat-
egies are increasingly and successfully 
used to treat inflammatory diseases 
more efficiently.  

Introduction
This essay is not intended to be a his-
torical review, and will summarize 

recent developments. Nonetheless, it 
must be noted that it was recognized 
as early as the 1960s that only 25–50% 
of people who met 1957 classification 
criteria for RA were likely to have evi-
dence of disease 3–5 years later (1, 2).  
This phenomenon has been apparent in 
subsequent studies over many years.

Rheumatoid arthritis
The best known criteria set for rheu-
matoid arthritis (RA) is of course the 
well established ACR 1987 criteria set 
(3, Table I), while for AS it is the 1984 
modified New York criteria (4, Table 
II). The important issue of criteria for 
early and very early disease stages dif-
fers in RA and AS. While the inclusion 
of early stages of axial and peripheral 
spondyloarthritis (SpA) has recently 
been recognized in AS and related SpA 
(5-7), this effort has remained ongoing 
for RA. However, many groups have 
intensively studied this issue in recent 
years. 
The capacity of ACR criteria to diag-
nose RA has recently been compared 
with expert opinion according to dis-
ease duration by performing a system-
atic literature review (8). All articles 
reporting the prevalence of RA accord-
ing to ACR criteria and expert opinion 
in cohorts of early (<1 year duration) or 
established (>1 year) arthritis were an-
alysed to calculate the sensitivity and 
specificity of ACR 1987 criteria against 
the “gold standard” (expert opinion). 
Of 138 publications initially identi-
fied, 19 were analysable (total 7438 
patients, 3883 RA). In early arthritis, 
pooled sensitivity and specificity of the 
ACR set of criteria were 77% (68% to 
84%) and 77% (68% to 84%) in the list 
format versus 80% (72% to 88%) and 
33% (24% to 43%) in the tree format. 
In established arthritis, sensitivity and 
specificity were respectively 79% (71% 
to 85%) and 90% (84% to 94%) versus 
80% (71% to 85%) and 93% (86% to 
97%). Taken together, the specificity of 
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ACR 1987 criteria in early RA is low, 
and these criteria should not be used as 
diagnostic tools. Sensitivity and specif-
icity in established RA are higher; this 
may reflect their use as classification 
criteria gold standard.
An earlier approach tried to determine 
how well the ACR 1987 classification 
criteria for RA, when used at study in-
clusion in a cohort of 270 patients with 
early (<1 year) arthritis, predicted a di-
agnosis of RA 2 years later, and how 
well they classified these patients at the 
end of the 2 years (9). At the last visit, 
the expert panel diagnosed RA in 98 
patients. The classification by the ACR 
criteria was satisfactory, and the combi-
nation of an expert diagnosis of RA and 
fulfillment of the ACR criteria was sen-
sitive (87%; 85 of 98 RA patients had 
both) and highly specific (99%; 170 
of 172 non-RA patients did not have 
both). However, application of the 
criteria at the first visit was of limited 
value for predicting a diagnosis of RA 
2 years later. In addition, some patients 
who met the criteria at baseline and af-
ter 2 years did not have RA, according 
to the experts, suggesting that incorpo-
rating exclusion criteria may improve 
the performance of the ACR criteria 
when used without taking into account 

the diagnosis by a rheumatologist, par-
ticularly in early arthritis.
Clinicians already know that not all 
patients who are diagnosed with rheu-
matic diseases really have them. More-
over, determining which patients have 
improved and by how much is also dif-
ficult. Classification criteria allow clin-
ical researchers to recruit patients with 
similar diseases (e.g. RA or AS) into 
studies. Response criteria help to deter-
mine whether treatments really work, 
i.e. whether they actually produce clini-
cally important improvement. As the 
science of clinical research advances, 
standards for considering classifica-
tion and response criteria need regular 
updates. This article does not cover a 
comparative analyses of response cri-
teria in RA and AS.
The 1987 ACR criteria for RA were 
developed to identify relatively homo-
geneous criteria for patients in clinical 
trials or long-term clinical series. Their 
capacity to determine which patients 
presenting with early synovitis have 
“true” RA (progressive sustained in-
flammation, vs. self-limited polyarthri-
tis) not known. In the U.K., over 3500 
patients with recent onset inflammatory 
polyarthritis (IP) have been recruited by 
the Norfolk Arthritis Register (NOAR) 

since 1990 (10). Rheumatoid factor 
titre, high baseline C-reactive protein 
and high baseline HAQ score were all 
predictors of a poor outcome. A strong 
association between the shared epitope 
and the development of erosions was 
found. Patients who satisfy the 1987 
ACR criteria for RA had a poorer pro-
gnosis than those who did not. How-
ever, these patients were considered a 
poorly defined subset of all those with 
IP rather than an entirely separate dis-
ease entity. 
After application of the 1987 ACR 
criteria at baseline, 486 patients with 
early IP patients referred to NOAR 
were followed up (11). The ACR crite-
ria were assessed for their capacity to 
identify (i) patients referred to hospital 
for whom the diagnosis of RA was re-
corded by the hospital physician; (ii) 
patients at 3 years with (a) persistent 
synovitis; (b) moderate or greater dis-
ability; and (c) erosions. At baseline, 
323 (67%) patients satisfied the ACR 
criteria in the classification tree format. 
Exactly 50% of those referred to hospi-
tal were given a diagnosis of RA. By 3 
years, 76% of the 486 patients had per-
sistent disease, 36% had a Health As-
sessment Questionnaire (HAQ) score 
>or=1, and 40% had erosions. The 
sensitivity of the criteria was good, ran-
ging from 77 to 87% depending on the 
outcome. The specificities were poor, 
and thus the overall discriminatory 
ability showed little improvement over 
random probability.
In conclusion, among patients newly 
presenting with IP, the 1987 ACR crite-
ria for RA had a low ability to discrim-
inate between patients who developed 
persistent, disabling, or erosive disease 
and those who did not. Alternative cri-
teria are required for studies investi-
gating early RA, as already indicated 
earlier (1, 2).
Another study from the same group 
(12) studied whether the ACR 1987 
criteria for RA when applied in two 
formats, a standard “x/y” list and a de-
cision tree, perform differently in the 
ascertainment of RA in 848 patients 
with IP over the first 5 years of obser-
vation. Moreover, the use of clinical 
surrogates to substitute for missing 
rheumatoid factor (RF) and radiologic 

Table I. ACR criteria for rheumatoid arthritis 1987 (3).

1) Morning stiffness in and around joints lasting at least 1 hour before maximal improvement 
2) Soft tissue swelling (arthritis) of 3 or more joint areas observed by a physician 
3) Swelling (arthritis) of the proximal interphalangeal, metacarpophalangeal, or wrist joints
4) Symmetric swelling (arthritis) 
5) Rheumatoid nodules
6) The presence of rheumatoid factor 
7) Radiographic erosions and/or periarticular osteopenia in hand and/or wrist joints

Criteria 1 through 4 must have been present for at least 6 weeks. RA is defined by the presence of 4 or 
more criteria, and no further qualifications (classic, definite, or
probable) or list of exclusions are required. The new criteria demonstrated 91-94% sensitivity and 89% 
specificity for RA when compared with non-RA rheumatic disease control subjects.
The revised criteria for the classification of RA were formulated from a computerized analysis of 
262 contemporary, consecutively studied patients with RA and 262 control subjects with rheumatic 
diseases other than RA (non-RA). 

Table II. Modified New York criteria for ankylosing spondylitis (4).

Clinical criteria
Low back pain and stiffness for more than 3 months which improves with exercise, but is not relieved by rest
Reduced spinal mobility in 2 planes (<3 cm)
Reduced thoracic excursion (<3cm)

Radiological criterion
sacroiliitis of ≥grade II bilat, >grade II unilat

For definite AS the radiological plus one clinical criterion need to be fulfilled.
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erosion data was assessed for validity 
and for its influence on the resulting 
RA prevalence estimates. At baseline, 
RA prevalence was higher using a de-
cision tree compared with the list ap-
proach (63% vs. 47%), although at 5 
years of followup, RA estimates were 
approximately equal (69% vs. 72%) 
and agreement between the approaches 
was good (kappa=0.67). Substitution 
of metacarpophalangeal joint swell-
ing for erosion produced a higher RA 
prevalence estimate (78% vs. 70%). 
Overall, over 5 years, the two formats 
of the ACR criteria for RA performed 
similarly, with no important differenc-
es between them. The use of surrogates 
for missing radiologic and serologic 
data did not have any major influence 
on disease classification. 
Although they are not part of 1987 
ACR criteria, antibodies to cyclic cit-
rullinated peptides (anti-CCP) have 
recently gained strong influence on the 
diagnosis of RA. The performance of 
new criteria for RA classification, in-
corporating anti-CCP antibodies was 
recently studied in an arthritis centre 
when 292 consecutive patients were 
tested for RF and anti-CCP (13). The 
1987 ACR criteria were revised in two 
ways: (a) adding anti-CCP, and (b) re-
placing rheumatoid nodules and ero-
sions with anti-CCP (CCP 6 criteria). 
The mean age of the patients was 54 
years, 82% were women, the mean 
symptom duration was 4.1 years, 17% 
were RF positive and 14% were anti-
CCP positive. A definite diagnosis of 
RA was made in 78 (27%) patients. 
The CCP 6 criteria increased sensitiv-
ity for RA classification for all subjects 
regardless of symptom duration: 74% 
vs. 51% for ACR criteria with a loss in 
specificity (81% vs. 91%). Sensitivity 
was greatly improved in subjects with 
symptoms ≤6 months: 25% vs. 63% for 
ACR criteria with a decrease in spe-
cificity. The substitution of RF and ero-
sions by anti-CCP antibodies improved 
the sensitivity of the ACR criteria, most 
remarkably when symptoms were ≤6 
months. Such criteria could be readily 
used for the classification of subjects 
for RA in clinical studies. Nonetheless, 
it must be recognized that the above 
is only one study. In a meta-analysis 

(14), anti-CCP was described in 67% 
of patients, which unfortunately means 
that one-third of patients regarded by 
expert opinion as having RA, did not 
have anti-CCP antibodies.
Early diagnosis of RA is an important 
challenge for clinical rheumatologists. 
This is because there is substantial 
evidence that early treatment with dis-
ease-modifying antirheumatic drugs 
(DMARDs) leads to a better disease 
outcome. The 1987 ACR classification 
criteria for RA do not perform well as a 
diagnostic tool in early arthritis. There-
fore, studies are needed to develop di-
agnostic criteria or prediction models 
that enable clinicians to distinguish RA 
from other arthritides in an early phase 
of the disease. Diagnostic studies are 
hampered by the lack of an independ-
ent gold standard for RA, or by the fact 
that the gold standard is a clinical de-
cision. Since the most important clini-
cal features of RA are the persistence 
of the arthritis and the development of 
erosions, arthritis outcome is a clini-
cally relevant gold standard. 
Therefore, besides univariate stud-
ies, multivariable studies are needed 
to evaluate current diagnostic practice 
and the added value of new diagnostic 
procedures (15). 
In an important Dutch study, a clinical 
model was developed to predict, at the 
first visit, of three forms of arthritis out-
come: self-limiting, persistent nonero-
sive, and persistent erosive arthritis. A 
standardized evaluation was performed 
on 524 consecutive, newly referred pa-
tients with early arthritis who were fol-
lowed up for 2 years (16). 
The developed prediction model con-
sisted of 7 variables: 

1. symptom duration at first visit
2. morning stiffness for ≥1 hour
3. arthritis in ≥3 joints
4. bilateral compression pain in the 

metatarsophalangeal joints
5. rheumatoid factor positivity
6. anti-cyclic citrullinated peptide anti-

body positivity, and 
7. the presence of erosions (hands/

feet). 

Application of the model to an indi-
vidual patient resulted in three clini-
cally relevant predictive values for 

self-limiting, for persistent nonerosive, 
and one for persistent erosive arthritis. 
The ROC AUC of the model was 0.84 
(SE 0.02) for discrimination between 
self-limiting and persistent arthritis, 
and 0.91 (SE 0.02) for discrimination 
between persistent nonerosive and per-
sistent erosive arthritis, whereas the 
discriminative ability of the ACR 1987 
RA criteria was significantly lower, 
with ROC AUC values of 0.78 (SE 
0.02) and 0.79 (SE 0.03), respectively. 
Very recently, one step earlier was 
taken to draw consequences of the 
PROMPT study (17) in which patients 
with undifferentiated arthritis (UA) had 
been treated with methotrexate which 
was shown to be effective for inhibit-
ing symptoms, structural damage, and 
progression to RA. However, on the 
other hand, 40–50% of patients with 
UA experienced spontaneous remis-
sion, as in earlier studies (1, 2). Thus, 
adequate decision-making regarding 
treatment of patients with early UA re-
quires identification of those patients 
in whom RA will develop. Therefore, 
a prediction rule was developed (18) 
using data of an inception cohort of 
patients with recent-onset arthritis 
(n=1700). The patients who presented 
with UA were selected (n=570), and 
progression to RA or other diagnoses 
in this group was monitored for 1 year 
of follow up. 
The prediction rule consisted of 9 clini-
cal variables: 

1. sex
2. age
3. localization of symptoms
4. morning stiffness
5. the tender joint count
6. the swollen joint count
7. the C-reactive protein level
8. rheumatoid factor positivity, and 
9. the presence of anti-cyclic citrulli-

nated peptide antibodies. 

Each prediction score varied from 0 
to 14 and corresponded to the percent 
chance of RA developing. The positive 
and negative predictive values were 
determined for several cut-off values. 
The AUC values for the prediction rule, 
the prediction model after cross-valida-
tion, and the external validation cohort 
were 0.89, 0.87, and 0.97, respectively. 
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Thus, in patients who present with UA, 
the risk of developing RA could be pre-
dicted, thereby allowing individualized 
decisions regarding the initiation of treat-
ment with DMARDs in such patients.
In the recent EULAR recommendations 
for the management of early arthritis 
(19) designed in accordance with EU-
LAR’s “standardised operating proce-
dures”, 15 research questions, cover-
ing the entire spectrum of management 
of early arthritis, were formulated for 
further research; and 284 studies were 
identified and evaluated. Twelve recom-
mendations for the management of ear-
ly arthritis were selected and presented 
with short sentences. The selected state-
ments included recognition of arthritis, 
referral, diagnosis, prognosis, classifi-
cation, and treatment of early arthritis. 

Ankylosing spondylitis and 
spondyloarthritis
As in all aspects of the two diseases, the 
situation for AS in comparison to RA is 
partly overlapping but also different. 
In the widely used modified New York 
classification criteria for AS (Table II, 
2) the presence of radiographic sacro-
iliitis is mandatory to fulfill these cri-
teria. However, the chronic structural 
changes seen by x-rays are the conse-
quence of inflammation and do not di-
rectly indicate inflammation itself (20). 
Indeed, it may take several years of on-
going or relapsing inflammation before 
chronic changes in the sacroiliac (SI) 
are visible on radiographs (21). How-
ever, on the other hand, 20% of the 
patients in an early cohort with inflam-
matory back pain (Table III, 22) lasting 
<2 years already had structural changes 
in the SI joints (23). Since investiga-
tion of the the SI joints and the spine 
by MRI has become available, it is now 
clear that these patients have ongoing 
inflammation sometimes for years with 

potentially severe symptoms before 
any radiological changes can be detect-
ed. The degree of sacroiliitis at base-
line may predict a future development 
to AS (24).
These findings have led to efforts in re-
cent years to develop new and/or modi-
fied approaches for earlier diagnosis 
and classification for patients with AS. 
The new term ‘axial SpA’ covers both 
the group of patients with (early) SpA 
detected by MRI but not radiographs, 
as well as  patients with established AS 
according to the modified New York 
criteria (4,5). The latter should prob-
ably be further divided in patients with 
chronic changes confined to the SI-
joints and those in whom syndesmo-
phytes of the spine are also present. 
In the early phase of AS, several clini-
cal, laboratory and imaging parameters 
characteristic for SpA may be com-
bined to get a reliable diagnosis (21) 
- a situation which is not so different 
from other chronic inflammatory rheu-
matic diseases. Based on an analysis of 
the available literature, sensitivity and 
specificity and the resulting likelyhood 
ratio for these parameters were calcu-
lated and developed into a diagnostic 
recent algorithm for early axial SpA. 
Using such an approach, a diagnosis of 

axial SpA can be reached with a prob-
ability of 90% or more, if a sufficient 
number of parameters are present (21). 
Subsequently, the “Assessment in 
Spondylo-Arthritis international So-
ciety” (ASAS) initiated a prospective 
international two-stage project, ulti-
mately analysing 649 patients from 
25 centers worldwide which resulted 
in new classification criteria for axial 
SpA (4, 5). The presence of sacroiliitis 
is – similar to the modified New York 
criteria – still an important part of 
these criteria. But now sacroiliitis can-
not only be detected by x-rays but also 
active inflammation MRI as subchon-
dral bone marrow oedema. In addition 
to this modified imaging criterion, at 
least one further SpA-typical feature 
must be present (Fig. 1). Alternatively, 
if patients are HLA-B27 positive and 
fulfil two further SpA-typical feature, 
they can also be classified as axial SpA, 
always on the background of chronic 
back pain starting at an age younger 
than 45 years. In a rheumatological 
setting with a relatively high pretest 
probability for the presence of axial 
SpA in patients referred because of un-
clear back pain these criteria perform 
also well as diagnostic criteria (5). 
This situation most probably differs in              

Table III. Criteria for inflammatory back pain 
(22).

Morning stiffness >30 min 
Improvement with exercise, not with rest
Awakening at 2am. Awake half of the night 
because of pain
Alternating buttock pain

2/4 of these criteria must be positive

Fig. 1. ASAS Classification Criteria for Axial Spondyloarthritis (5).



S-72

Classification criteria for RA and AS / J. Braun & J. Sieper

primary care settings with a much low-
er pretest probability for  a diagnosis of 
axial SpA. These new criteria were also 
clearly superior to older criteria which 
have been used pre-viously in patients 
with earlier forms of SpA, such as the 
ESSG (European Spondyloarthropathy 
Study Group) criteria or the Amor cri-
teria (25, 26).
In view of active inflammation of the 
SI-joints as seen by MRI as an impor-
tant part of the new criteria, ASAS has 
also recently published a manuscript 
on how to define active sacroiliitis by 
MRI (27). Subchondral bone marrow 
oedema is essential for the definition of 
a positive MRI (27). However, it must 
be borne in mind that such a criterion 
never reaches a hundred percent specif-
icity and that other causes of bone mar-
row oedema exist, such as bacterial in-
fection or tumour of the SI-joint, bone 
fracture or other severe mechanical 
stress. Nonetheless, a specificity and 
sensitivity of at least 90% each appears 
likely with the new criteria, although 
further formal studies are needed.  
There had been an unmet need to diag-
nose and classify these patients earlier 
because the level of symptoms is very 
similar, independently from whether 
patients have already (chronic) radio-
graphic changes or not, as shown re-
cently (28). Furthermore, two studies 
in patients with early axial SpA treated 
with TNF-blockers have demonstrated 
very good response rates (29, 30). 
In contrast to RA, it is as yet unclear 
whether early treatment of patients with 
axial SpA can prevent longterm struc-
tural damage. The situation is in gen-
eral rather complex and complicated 
(as discussed in more detail elsewhere 
in this issue), since in AS both erosive 
structural damage and structural dam-
age by new bone formation are present 
(31). Furthermore, it is not completely 
clear how inflammation and new bone 
formation are related in AS (32). Fu-
ture research is needed to clarify these 
important questions. 
Nevertheless, the development of new 
classification criteria is a major step 
forward to identify patients early and 
to perform trials in order to study the 
likely benefits of early intensive anti-
inflammatory therapies.
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