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The Challenge of Diagnosis and Classification in
Early Ankylosing Spondylitis
Do We Need New Criteria?
Martin Rudwaleit,1 Muhammad A. Khan,2 and Joachim Sieper1
Introduction

strated at least a 50% improvement when treated with
either of the two TNF␣-blocking compounds. It has also
been shown that active juxtaarticular bony inflammation
(“bone edema”), as detected by magnetic resonance
imaging (MRI), can be suppressed (20,21), and it is
hoped that this kind of treatment will also favorably
influence long-term outcome, including reduction or
prevention of radiologic progression. Recent data also
show that AS patients with a short disease duration and
good functional status are more likely to respond to
TNF␣-blocking agents than patients with longstanding
disease and impaired function (22). Thus, an early and
reliable diagnosis of AS has now become an important
and very relevant issue.

Ankylosing spondylitis (AS) is a common chronic
inflammatory disease with an estimated prevalence of
0.2–1.2% (1–4). The disease typically starts during the
third decade of life and has a substantial socioeconomic
impact on the patient and society (5–7). Until recently,
the treatment options for AS were limited. The mainstays of treatment were regular physical therapy and
nonsteroidal antiinflammatory drugs (NSAIDs) (8). In
contrast, disease-modifying antirheumatic drugs
(DMARDs) as well as corticosteroids, which are quite
effective in some of the other chronic inflammatory
diseases such as rheumatoid arthritis (RA), show only
very limited or no efficacy in AS (9–11). Thus, in the
past, a delayed diagnosis did not have much of an
adverse consequence because of the lack of highly
effective therapeutic choices.
Most recently, it has been convincingly demonstrated that the tumor necrosis factor ␣ (TNF␣)–
blocking agents infliximab and etanercept have a strong
and prompt effect on almost all features of AS, such as
clinical disease activity, physical function, spinal mobility, peripheral arthritis, enthesitis, and levels of acutephase reactants (12–19). In several studies of AS patients whose disease was refractory to NSAIDs and
physical therapy, ⬃50% of the patients have demon-

Evolution of criteria for AS
The Rome criteria (23) from 1961 were the first
set of criteria developed for the classification of AS, and
on their subsequent evaluation (24), 2 items from these
criteria were deleted: thoracic pain (because of its low
specificity) and uveitis (because of its low sensitivity).
This resulted in the New York classification criteria (25)
in 1966. In 1977, Calin et al had suggested criteria for
chronic inflammatory back pain (IBP) to help differentiate IBP from other causes of chronic back pain (26).
This led in 1984 to the modified New York criteria for
the classification of AS (27). The modified New York
criteria incorporate the IBP components in place of the
rather nonspecific clinical symptom of chronic low back
pain that was used in both the Rome and the New York
criteria. A patient can be classified as having definite AS
if at least 1 clinical criterion (inflammatory back pain,
limitation of mobility of the lumbar spine, or limitation
of chest expansion) plus the radiologic criterion (radiographic sacroiliitis of grade 2 bilaterally or grade 3–4
unilaterally) are fulfilled. These modified criteria are cur-
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rently the most widely used classification criteria, and
clinicians are also using it for the clinical diagnosis of AS.
The early disease stage of AS
Over the last decades, it has become increasingly
evident that in many patients with AS, it takes years
from the onset of IBP until the appearance of radiographic sacroiliitis. For example, in a study of 88 patients
with clinical features compatible with early AS (IBP plus
additional features such as peripheral arthritis, heel
pain, acute uveitis, or elevated levels of acute-phase
reactants) but with radiographically normal sacroiliac
joints, 36% had developed radiographic evidence of
sacroiliitis after 5 years and 59% had done so after 10
years (28).
Thus, time (duration of symptoms/disease duration) is an important factor in determining the presence
or absence of radiographic sacroiliitis in predisposed
individuals. This was also shown in a study of HLA–B27–
positive relatives of patients with AS (1), where radiographic sacroiliitis was noted in 16% of patients younger
than 45 years and increased to 38% of patients older
than 45 years. In another family study, radiographic
evidence of sacroiliitis was found in 40% of patients with
a symptom duration of ⬍10 years, 70% with symptoms
for 10–19 years, and 86% with symptoms for ⱖ20 years
(29).
The absence of radiographic sacroiliitis during
the early stage of disease must certainly not imply that
there is no inflammation in the sacroiliac joints and/or
other parts of the axial skeleton. Recent application of
MRI techniques has demonstrated (and confirmed) that
ongoing active (“acute”) inflammation in fact does occur
in the sacroiliac joints and/or spine prior to the appearance of changes detectable radiographically. In a prospective study of 9 patients with normal or equivocal
findings on radiographs in the presence of active inflammation on MRI at baseline, 6 developed definite radiographic sacroiliitis (at least grade 2 bilaterally) after 3
years of followup (30). MRI seems to represent the most
recent milestone in diagnostic imaging of the preradiographic phase of AS (30–32) (Figure 1), although a clear
definition of positive and negative findings on MRI is
needed, along additional data on the sensitivity and
specificity of MRI findings in patients with early disease.
An international effort to address these questions is
under way.
Burden of disease in early AS
Remarkably, the presence or absence of radiographic sacroiliitis does not determine the burden of

Figure 1. Unifying concept of axial spondylarthritis (SpA), showing
schematically the transition from early to late axial SpA. Axial SpA
usually starts without sacroiliitis detectable by conventional radiography, but with time (over years), sacroiliitis and possibly syndesmophytes will become detectable by conventional radiography. Back pain
as the leading symptom may be present throughout the disease course.
During the early disease stage, magnetic resonance imaging (MRI)
may detect acute inflammatory lesions in the absence of radiographic
sacroiliitis. The vertical dotted line indicates the borderline that is
used, according to established criteria, to separate axial undifferentiated SpA without radiographic changes from ankylosing spondylitis.

disease during the early stage of AS. A study of the
German Spondyloarthropathy Inception Cohort
(GESPIC) has recently shown that patients with early
disease without radiographic sacroiliitis (undifferentiated
spondylarthritis [SpA] with axial involvement) do not
differ in this regard from patients with definite AS (with
radiographic sacroiliitis) of short duration (⬍10 years)
with respect to disease activity (as evaluated by the Bath
Ankylosing Spondylitis Disease Activity Index), level of
global pain, level of pain at night, patient’s global
assessment of disease activity, need for treatment, response to treatment, and quality of life (33). In other
words, the presence or absence of changes detected by
conventional radiography does not primarily determine
the impact of the disease on daily life.
Radiographic and preradiographic AS, a single
disease entity
Given the compelling amount of data suggesting
that the occurrence of radiographic sacroiliitis in patients with axial SpA is mainly a function of time, with
some influence of severity factors, the presence and
absence of radiographic sacroiliitis in patients with SpA
represent different stages of a single disease continuum
and, therefore, the same disease entity. Radiographic
sacroiliitis is often followed at a later stage by the
formation of syndesmophytes (Figure 1). Thus, the
presence of radiographic changes should be seen as a
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marker of chronicity and/or severity, rather than as an
essential diagnostic criterion. Conceptually, radiographic sacroiliitis is one of the consequences of an
inflammatory process and does not, by itself, reflect the
ongoing active inflammation.
We therefore propose that SpA patients with
predominantly axial symptoms should be considered as
having the same disease entity as AS patients, independently of the presence of radiographic sacroiliitis. The
concept of considering patients with and patients without radiographic sacroiliitis as having a single disease
entity makes it also less important to distinguish between grade 1 and grade 2 radiographic sacroiliitis (see
below). Such a concept is reminiscent of that in early
RA, in which bony changes (erosions) detected radiographically are not regarded as an essential feature for
early diagnosis or classification (34), although they will
develop in the majority of untreated RA patients over
time. Moreover, in early RA, MRI may often detect
evidence of inflammation and even bony erosions that
are not detectable by conventional radiography, and the
presence and extent of bony erosions are regarded as an
indicator of disease severity, rather than an essential
diagnostic feature (35). As discussed above, radiographic changes probably occur even later in the disease
course of AS than in the disease course of RA.
Limitations of the currently used criteria for AS
The Rome criteria (23), New York criteria (25),
and the modified New York criteria (27) for the classification of AS include the presence of spinal/thoracic
pain, restriction of spinal mobility, and radiologic sacroiliitis. While the latter 2 components mainly reflect
damage (irreversible changes), the first component
(spinal/thoracic pain) may reflect both an ongoing active
inflammation and the resultant damage. It is self-evident
that such criteria will perform less well if applied to the
diagnosis of patients with early AS in whom radiographically detectable damage has yet not occurred.
Problems with the presence of radiographic sacroiliitis as a requirement for the diagnosis of AS. The
requirement of radiographic sacroiliitis for AS in particular results in a low sensitivity for the criteria if applied
to patients with early disease because patients who
present with clinical symptoms but without radiographic
sacroiliitis will not be recognized as having AS
(28,36,37). This circumstance was already taken into
account at the time of the development of the Rome
criteria because, in the absence of radiographic sacroiliitis, the presence of 4 of the 5 clinical criteria was
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regarded as being sufficient to make a classification of
probable AS (23). The modified New York criteria also
allow for such a classification (probable disease) if all 3
clinical criteria are present (27). But, as discussed below,
restriction of spinal mobility and restriction of chest
expansion are absent in a very large proportion of AS
patients during the early course of disease. Therefore,
the absence of both radiographic sacroiliitis and impaired spinal mobility at the patient’s first presentation
to a physician contributes to the long delay (5–10 years)
in the ultimate diagnosis of AS in many patients (7).
Difficulties in grading radiographic sacroiliitis.
There is also some concern about the specificity of
radiographic sacroiliitis, especially grade 2 sacroiliitis,
which is regarded in all criteria as being sufficient for the
classification of definite AS. As discussed back in 1966,
it is difficult to differentiate between grades 1 and 2,
which currently constitute the borderline between “disease” and “no disease,” and it was estimated that in
⬃20% of cases, designations of grades 1 and 2 might be
wrong (24). Nevertheless, the presence of grade 2 sacroiliitis bilaterally by radiography remained part of these
criteria for 2 reasons: the sensitivity would have dropped
considerably if only patients with grade 3 sacroiliitis
could have been included, and there was no better
imaging procedure available at that time for early diagnosis.
This issue was investigated again more recently in
a Dutch study (38), which reported that the specificity
and sensitivity of sacroiliitis on radiographs as read by
trained radiologists or rheumatologists are only ⬃80%
each, resulting in a relatively low likelihood ratio (LR) of
⬃4 (LR ⫽ sensitivity/1 – specificity) for the presence of
AS. Although no differentiation between grade 2 and
higher grades of sacroiliitis (grade 3 or 4) was made in
that study, one can assume that major problems must
have arisen from difficulties in differentiating between
grade 1 and grade 2 sacroiliitis, as discussed above. Thus,
requiring the presence of grade 3 or 4 sacroiliitis would
greatly increase the specificity of the radiologic criterion
and, thus, would be preferable, provided that the accompanying loss of sensitivity is compensated for by other
means.
Restriction of spinal mobility and chest expansion. Similar to the radiologic criterion, the 2 clinical
criteria “restriction of spinal mobility” and “restriction
of chest expansion” are likely to perform reasonably well
in advanced disease (the modified New York criteria for
AS were evaluated in patients with established/advanced
disease) but seem to be less useful for application in
early disease. In a Dutch study from 1985 (39), limitation
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of lumbar spinal mobility in “all 4 planes” was found in
45% of AS patients with a symptom duration of 0–4
years, while reduced chest expansion (⬍3 cm) was
present in only 24%.
We analyzed spinal mobility in 190 AS patients
from the GESPIC who had disease symptoms for ⬍10
years (40). We observed that only 34% of the patients
had limitation of lumbar spine mobility in all 4 planes
and that only 18% had chest expansion of ⬍3 cm. In
another group of 76 patients from the GESPIC who had
axial undifferentiated SpA (without radiographic sacroiliitis; duration of symptoms ⬍5 years), only 14%
showed limitation of mobility of the lumbar spine in both
the frontal and sagittal planes, and only 1.3% showed
reduced chest expansion (40).
Thus, restricted spinal mobility and restricted
chest expansion reflect disease duration (chronicity)
and/or severity, and are not sensitive enough to be used
in criteria sets that aim to encompass not only advanced,
but also early, cases of AS. Moreover, and of equal
importance, the specificity of the criterion “restriction of
spinal mobility” ranges only between 37% and 75%, as
several studies have revealed when patients with mechanical back pain were used as a comparator group
(41–43).
The challenge of making a diagnosis in early disease
The physician largely depends on the presence of
radiographic sacroiliitis to diagnose AS in a patient with
axial SpA, and as discussed above, radiographic sacroiliitis is mainly a function of disease duration and is
influenced by severity factors. In daily practice, patients
who have chronic IBP and radiographic sacroiliitis at the
time of presentation to the physician will be diagnosed
as having AS, whereas those who have chronic IBP but
do not have radiographic sacroiliitis at first presentation
may or may not be diagnosed as having preradiographic
axial SpA. This situation is depicted with hypothetical
frequencies in Figure 2, where group A represents
patients with radiographic sacroiliitis at first presentation and groups B, C, and D represent those without
radiographic sacroiliitis at first presentation. The majority of patients in groups B and C will develop radiographic sacroiliitis and possibly syndesmophytes with
time, and only a small proportion of patients in group D
may never develop radiographic sacroiliitis despite having IBP for many years.
In a patient with early AS at the preradiographic
stage, making the diagnosis is particularly challenging
for the following 3 reasons. First, chronic back pain as
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Figure 2. Variation in the development of radiographic sacroiliitis in
patients with axial spondylarthritis (SpA) (hypothetical frequencies).
The initial symptom in most patients is back pain, which after a certain
time, may lead the patient to seek medical help. Depending mostly on
the duration of symptoms and the time at which medical help is sought,
radiographic sacroiliitis may be present. After a very short period of
symptoms at first presentation, only a few patients will have radiographic sacroiliitis (group A). In the majority of patients, radiographic
sacroiliitis will be present after 5–10 years of symptoms (groups B and
C). A further small percentage of patients will never develop radiographic changes (group D). Asterisk indicates presence or absence of
syndesmophytes. Double asterisk indicates the estimated proportion of
patients of the total patient population. The percentages of patients
shown at the 4 time points are hypothetical estimates and need to be
investigated in larger studies.

the leading symptom is very common in the general
population, whereas AS (preradiographic and radiographic) accounts for not more than 5% of all patients
with chronic back pain (44). Second, the type of back
pain that is typical of early AS (i.e., IBP) is present in
70–80% of AS patients, but it is also present in 20–25%
of patients with “mechanical” back pain (26,43,45).
Thus, given only moderate values for sensitivity and
specificity, the presence of IBP alone does not suffice for
making the diagnosis. Third, there are, up to now, no
widely accepted diagnostic guidelines for early, preradiographic AS.
Diagnosis versus classification
Can we use classification criteria for diagnostic
purposes? In the absence of diagnostic criteria, classification criteria (46) are often used to aid the diagnostic
process in daily practice. Obviously, in the field of SpA
as well as other rheumatic diseases, the same or similar
clinical, laboratory, or imaging parameters are used—
and appropriately—for both diagnostic and classifica-
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Table 1. Diagnostic versus classification criteria
Diagnostic criteria
Used by a physician to make a
diagnosis
When making the diagnosis, the
value of diagnostic tests/parameters depends on the
prevalence of the disease
(pretest probability)
The purpose of diagnostic
criteria/algorithms is to help
diagnose individual patients

Criteria for diagnosis should
have a high sensitivity in order
to identify as many patients
with the disease as possible
Should allow for flexibility in
diagnostic confidence
(definite, probable, possible)
Applies to the individual patient

Classification criteria
Applied to patients in whom the
diagnosis has already been
made
Prevalence of the disease is not
important, since all patients
should have the disease (have
been previously diagnosed)
The purpose of classification
criteria is to provide a unique
language for researchers to
evaluate homogeneous groups
of patients, which facilitates
comparisons of clinical or
experimental studies
Criteria for classification should
have a high specificity (close to
100%) in order to avoid
misclassification (inclusion of
patients who do not have the
disease)
Gives a yes or no answer (criteria
fulfilled or not fulfilled)
Applies to groups of patients

tion purposes. However, the way these parameters are
incorporated differs between diagnosis and classification. When making a diagnosis, the clinical value of any
diagnostic test or criterion is highly dependent on the
pretest probability or, in the case of an individual
patient, the prevalence of the disease (Bayes’ theorem)
(47). This is in contrast to the application of classification criteria, which are meant to be applied only in
patients who have already been diagnosed so as to
ascertain the validity or certainty of their classification
as having the disease under study (Table 1). As a
consequence, the application of classification criteria as
diagnostic criteria can easily represent misuse of the
criteria, as has been demonstrated in the field of systemic vasculitis (46,48,49). Making a diagnosis because a
patient fulfills certain classification criteria runs the risk
of misdiagnosis, especially if applied in a population with
a low pretest probability for the particular disease.
Furthermore, the application of classification criteria usually yields a yes (criteria fulfilled) or no (criteria
not fulfilled) answer. In contrast, only a yes or no option
for diagnostic purposes would not be acceptable in
clinical care, where the diagnostic process should also
provide the degree of certainty, which is often categorized as definite, probable, or possible presence of the
disease (Table 1). Making a diagnosis of probable or
possible SpA reflects a lower level of clinical confidence

about the presence of the disease and is not an uncommon situation in clinical practice.
A novel approach to early diagnosis of AS. We
recently published an approach (diagnostic algorithm) to
the early diagnosis of axial SpA, particularly at the
preradiographic stage, to be applied by the rheumatologist and experienced physician (50). In our diagnostic
algorithm, we took into account the different diagnostic
weights of some of the clinical, laboratory, and imaging
parameters. According to these calculations, a disease
probability of ⱖ90% will be reached in a patient if, for
example, IBP plus 3–4 further features of SpA (clinical,
laboratory, or imaging) are present (50). The easiest way
to calculate the disease probability in an individual
patient would be to multiply the individual likelihood
ratios of all SpA features that are identified in the
patient (see Appendix A). The LR combines into 1 value
the sensitivity and specificity of a diagnostic test, and it
is an indicator of the diagnostic value of the respective
test: the higher the LR, the better the diagnostic value of
the test (refs. 51 and 52 and Appendix A).
Given a prevalence of 5% for axial SpA (AS and
preradiographic AS) among patients with chronic back
pain (44), an LR product of ⬃200 will give at least an
⬃90% probability of disease. A disease probability of
⬃80% is achieved with an LR product of ⬃80, and a
disease probability of ⬃50% is achieved with an LR
product of ⬃20 (Figure 3). It can easily be seen from
Figure 3 that 3–4 parameters need to be positive for a
disease probability of 90%. The disease probability
drops to 80% or 50% if 3 or only 2 parameters,
respectively, are present (see Appendix A as well as ref.
50 for more details about these calculations). We suggest
here that grade 3 radiographic sacroiliitis (unilateral or
bilateral) be added as a further parameter (in addition to
those we previously proposed) for use in the diagnosis of
early, preradiographic AS (50). This would enable one
to use this diagnostic approach for the whole group of
patients with axial SpA (preradiographic and radiographic AS). For grade 3 sacroiliitis, we assumed a
sensitivity of 40% for the total group of radiographic
plus preradiographic axial SpA, with a specificity of
98%. This results in a positive LR of 20 for grade 3
sacroiliitis.
The sensitivities and specificities of each of the
diagnostic parameters for axial SpA were taken from
different studies in different populations and can only be
regarded as best estimates until they are confirmed in
prospective studies (50). In addition, we have proposed
an algorithm for early referral (by less experienced
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Figure 3. Disease probabilities of the presence of axial spondylarthritis (SpA) according to the presence of individual SpA parameters in
individual patients. The prevalence (pretest probability) of having axial
SpA among patients with chronic back pain is ⬃5%. To calculate the
disease probability for an individual patient, the likelihood ratios
(LRs) of the parameters that are present in the patient are multiplied,
resulting in an individual LR product. Thus, the resulting LR product
depends on both the number of parameters present and the LR of the
parameters present. The 3 pyramids represent 3 possible scenarios
where different LR products result in different disease probabilities: if
the LR product is ⬃20, the resulting disease probability will be ⬃50%,
if the LR product is ⬃80, the disease probability will be ⬃50%, and
if the LR product is ⬃200, the disease probability will be ⬃90%. A
disease probability of 90% or more is regarded by us as definite
disease. (For further details, see text, Appendix A, and ref. 50.) Pos. ⫽
positive; NSAIDs ⫽ nonsteroidal antiinflammatory drugs; MRI ⫽
magnetic resonance imaging.

physicians) for rheumatologic consultation of selected
patients with chronic back pain (53).
Classification criteria for SpA. The purpose of
classification is to provide a standardization of approaches to understanding the etiology and course of
diseases (46,49,54). Classification criteria should serve
as a tool for research and communication, providing
uniform criteria for the scientific community by which to
classify patients with the same disease (homogeneous
population of patients). They also aid in the selection of
patients for clinical and therapeutic trials, and make the
data obtained by different researchers in different cohorts of patients comparable. Thus, classification criteria
in particular are required to have a high specificity (as
close to 100% as possible) in order to reliably separate
patients with the disease from patients without the
disease but with similar symptoms or manifestations.
Two sets of criteria for classifying patients with
SpA, both with and without radiologic sacroiliitis, were
introduced about 15 years ago: the European Spondylarthropathy Study Group (ESSG) criteria (55) and the
Amor criteria (56). Both of these criteria sets were very
important steps toward a more comprehensive classification of this group of diseases. The criteria were
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developed not only for the purpose of classification, but
also to encompass a wider clinical spectrum by adding
the subgroup of undifferentiated SpA (57) and by stressing the concept of SpA, which was first introduced by
Moll et al in 1974 (58). The ESSG criteria focused on the
2 leading symptoms of all types of SpA, the presence of
IBP or asymmetric peripheral (oligo)arthritis, and
stressed that these symptoms are more important than
their assignment to a specific SpA subtype. As a consequence of the ESSG concept, patients with IBP would
have the same disease (i.e., SpA) whether they have
radiographic sacroiliitis or not.
Is there a need for new classification criteria?
There are several issues that underscore the need
for new classification criteria for early AS. First, as
outlined above, the modified New York criteria are not
applicable to preradiographic AS. Second, the specificity
of the available SpA classification criteria is not high
enough. This seems to be true particularly for the ESSG
criteria. Third, MRI as a new and valuable diagnostic
tool is not part of any of the existing sets of criteria.
Fourth, classifying axial and peripheral SpA separately
may be advantageous over a single set of unifying
criteria. Fifth, clinical trials in patients with early disease
without radiographic changes are already under way.
Specificity of existing classification criteria for
SpA. The lower the specificity of the classification
criteria, the higher the proportion of misclassified patients (49,54). This appears to be a major problem with
the application of the ESSG criteria to patients with
early, preradiographic AS. If only 2 parameters—as
required by the ESSG criteria—are present in a patient
with chronic back pain, the probability that axial SpA is
in fact present in this patient is only ⬃50%. This view is
supported by a recent study from Spain showing that
only 53.6% of patients that had initially fulfilled the
ESSG criteria were considered to have SpA after 5 years
of followup (59). Although this study was small, the
results are consistent with our disease probability calculations (50) and with our experience from clinical practice. However, a more comprehensive long-term study of
a larger number of patients would be necessary before
the long-term accuracy of the ESSG criteria can be
appropriately judged.
The Amor criteria (56,60) appear to be superior
to the ESSG criteria since they require the presence of
at least 3 or 4 SpA parameters for definite classification
of axial SpA (59,61). However, with respect to early,
preradiographic axial SpA, these criteria also have some
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disadvantages. For example, IBP as the leading symptom
is not particularly well-defined in the Amor criteria, and
the presence of HLA–B27 and a family history of SpA
are considered as entirely dependent parameters, which
may not be the case. Moreover, MRI of the sacroiliac
joints as a more recent diagnostic tool is not part of these
criteria.
Separate classification of axial SpA? The unifying concept of considering SpA as a single disease entity,
as has been put forward by the ESSG criteria and the
Amor criteria, was very helpful in underscoring the
shared genetic, pathophysiologic, and clinical components among the different SpA subgroups. However,
despite these shared components, the subgroups differ
substantially from each other. For example, a 20-yearold HLA–B27–negative patient with reactive arthritis is
likely to have self-limiting disease, whereas a 20-year-old
HLA–B27–positive patient who already has sacroiliitis
and syndesmophytes at presentation is likely to run a
highly progressive course of AS. Thus, from a clinical
point of view, knowing that a certain patient fulfills the
ESSG or the Amor criteria for SpA gives too little
information about the clinical manifestations in this
individual patient. It is difficult to have even a vague
idea about the composition of the patients that take part
in the studies that use these criteria. In contrast, knowing that a patient fulfills not only the ESSG or the Amor
criteria, but also the modified New York criteria gives a
much more precise picture of that patient. Such a
precise picture is in fact needed when interpreting
therapeutic trials or outcome studies in SpA.
Therefore, having separate criteria for axial SpA
(AS and preradiographic AS) and for peripheral SpA is
certainly preferable over a unifying set of criteria for the
whole group of SpA, since the patient’s clinical picture
would be more precise than that portrayed by the ESSG
and the Amor criteria. The subdivision into preradiographic and radiographic axial SpA adds further relevant
clinical information about the clinical status/stage of the
patients with axial SpA.
Proposal for new classification criteria
We strongly feel a need for either new or revised
classification criteria for axial SpA. Such criteria will
comprise all parameters relevant to axial SpA including
MRI findings. The new or revised classification criteria
should adequately encompass the whole spectrum of
axial SpA, i.e., the preradiographic and the radiographic
stages. Parameters considered to be relevant to such
criteria for axial SpA are those shown in Figure 3, which
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are also used for diagnostic purposes. As we have
pointed out above, the diagnostic weight is different for
these parameters (shown as LRs in Figure 3). Accordingly, it remains to be seen if such a weight should also
be assigned to each parameter for classification purposes, as well as how many parameters will be needed
for classification. The sensitivity and specificity of new
classification criteria for early AS/axial SpA have to be
tested against SpA (sensitivity) and non-SpA (specificity) as diagnosed by an expert. Based on the considerations of disease probabilities made above, we assume
that at least 3–4 SpA parameters must be present in
order to reach a very good specificity of the criteria in
order to avoid misclassification. An international effort
to validate the superiority of a potential new set of
classification criteria over existing ones is clearly needed.
The Assessment in Ankylosing Spondylitis (ASAS) International Working Group should be a suitable organization for conducting such studies.
Proposal for new terminology
If we consider that patients with SpA at the
preradiographic and the radiographic stages represent a
single disease continuum, the term AS would be misleading for some patients, since in essence, this term
implies that ankylosis has already taken place. The state
of “ankylosis,” however, does not apply to early disease,
and equally important, it does not even apply to all
patients with longstanding disease. Patients with longstanding disease who have not yet developed sacroiliitis
that can be detected by conventional radiography and
who may run a mild disease course would unnecessarily
be stigmatized by the term “ankylosing.”
Considering the whole spectrum of patients, the
term “axial SpA” seems preferable to us, since it stresses
the predominant involvement of the sacroiliac joints and
spine but does not automatically imply the presence of
radiographic changes or ankylosis. For lack of a better
name, one of us previously used the term “spondylitic
disease” (36), and for patients and nonspecialist physicians, the term could simply be “inflammatory spine
disease.” Whatever term is chosen, it could (and probably should) be further split into a preradiographic stage
and a radiographic stage to further characterize the
condition. Importantly, our main intention is to stress a
new disease concept, not to create a new name. Although the term “AS” is well established, it should be
reserved for those patients who have radiographic evidence of ankylosis.
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Conclusion
There are compelling data demonstrating that
many patients with AS at the start of their illness and for
many years thereafter often do not show radiographic
evidence of sacroiliitis, since it takes time to evolve.
There is a need for an early diagnosis in all patients with
AS/axial SpA, especially now that more effective treatment options are available. Moreover, better classification criteria are needed in order to avoid misclassification in clinical studies/drug trials of patients with early
disease, particularly those at the preradiographic stage.
Any set of new classification criteria needs to be validated internationally and needs to be compared with
existing criteria as well.
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APPENDIX A: DISEASE PROBABILITY CALCULATIONS
The likelihood ratio (LR) combines both the sensitivity and
the specificity of a given parameter in a single value and is defined as
follows:
Positive LR ⫽ sensitivity/1 – specificity
if the parameter is present (52). The disease probability (posttest
probability) can be calculated by using the LR, as follows:
Posttest probability ⫽ posttest odds/1 ⫹ posttest odds
The posttest odds is derived from the product of the pretest odds and
the LR product of the various test parameters that are present or
positive, using the following formula:
Pretest odds ⫻ LR1 ⫻ LR2 ⫻ LR3 ⫻. . . ⫽ posttest odds
where LR1, LR2, LR3. . . represent the LR of the various diagnostic
parameters (tests) applied. The pretest odds can be calculated from
the pretest probability (disease prevalence) by the formula:
Pretest odds ⫽ pretest probability/1 – pretest probability
In the calculations, we assume a pretest probability (prevalence of axial SpA among patients with chronic back pain) of 5% (44).
Thus, a pretest probability of 5% corresponds to a pretest odds of 0.05,
and a posttest probability of ⬃90% corresponds to a posttest odds of
⬃10. Using this approach and the LRs shown in Figure 3, one can
understand how many and which parameters need to be present in
order to reach a predefined level of disease probability (i.e., level of
diagnostic certainty). As shown in Figure 3, different combinations of
parameters can be chosen to reach an LR product of 200, which is
needed in order to reach a level of diagnostic certainty of at least 90%
(0.05 ⫻ 200 ⫽ 10).

