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Abstract

Objective. The objective of this study was to analyse the performance of the Assessment of

SpondyloArthritis International Society (ASAS) criteria for the classification of SpA in early SpA clinics.

Methods. We used a cross-sectional study of patients referred to early SpA units within the ESPERANZA

programme (a Spanish nationwide health management programme designed to provide excellence in

diagnosis and care for early SpA). Patients were eligible if they were <45 years of age and had any of

the following: (i) a 2-year history of inflammatory back pain; (ii) back or joint pain with psoriasis, anterior

uveitis, radiographic sacroiliitis, family history of SpA or positive HLA-B27; or (iii) asymmetric arthritis. We

excluded patients for whom imaging (X-rays/MRI) or HLA-B27 results were not available. We analysed the

performance (sensitivity and specificity) of different classification criteria sets, taking the rheumatologist’s

opinion as the gold standard.

Results. The analysis included 775 patients [mean age 33 (S.D. 7) years; 55% men; mean duration of

symptoms 11 (S.D. 6) months]; SpA was diagnosed in 538 patients (69.5%). A total of 274 (67.9%) patients

with chronic back pain met the ASAS axial criteria, 76 (56.3%) patients with arthritis but not chronic back

pain fulfilled the ASAS criteria for peripheral SpA and 350 (65.1%) fulfilled all the ASAS criteria. The

sensitivity and specificity of the ASAS criteria set were 65% and 93%, respectively (axial criteria: sensi-

tivity 68%, specificity 95%). The sensitivity and specificity for the ESSG and Amor criteria were 58% and

90% and 59% and 86%, respectively.

Conclusion. Despite performing better than the Amor or ESSG criteria, the ASAS criteria may be limited

to detection of early forms, particularly in populations in which MRI is not extensively available or in

populations with a low prevalence of HLA-B27.
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Introduction

The term SpA refers to a heterogeneous group of dis-

eases that is considered a single entity according to the

classification criteria of the ESSG and of Amor [1�4].

However, applying these criteria in patients with a recent

onset of symptoms or early SpA results in underclassifi-

cation, thus warranting the development of new criteria

[5�7].

The study of the German cohort of early axial disease

introduced the concept of non-radiological axial disease,

which represents a developmental stage in the clinical

spectrum of axial disease [8�11]. This concept has been

consolidated thanks to MRI, which can detect sacroiliac

inflammation before any radiological damage is visible

and thus identify patients with early-stage axial predom-

inance [12�15]. Non-radiological axial disease was

included in the new classification criteria for axial SpA of

the Assessment of SpondyloArthritis International Society

(ASAS) [16]. Subsequently ASAS published criteria for

SpA in patients with predominantly peripheral disease;

all clinical forms can be classified using the new ASAS

criteria [16�18]. With the local expert’s opinion as the

gold standard, these criteria have 82.9% sensitivity and

84.4% specificity for classification of patients with a mean

disease duration of 6 years, while in the same dataset the

sensitivity and specificity of previous criteria are lower

[17].

The ASAS criteria were recently tested in different set-

tings. Peripheral SpA criteria in particular were tested in a

cohort of patients with recent-onset arthritis and the full

criteria in a cohort with long-standing SpA [18, 19]. It

would be desirable to assess the behaviour of the ASAS

criteria in a population of early SpA including both axial

and peripheral forms.

In Spain, the national programme for the care of early

SpA is known as ESPERANZA [20], whose key goals are

to promote and establish early SpA units and to facilitate

early diagnosis and treatment. Patients with suspected

SpA and a maximum 2 years from the onset of symptoms

are referred from primary or specialized care to the pro-

gramme, where they are attended by rheumatologists

specifically trained in SpA. The population served by the

programme is ideal for validating the different classifica-

tion criteria in early SpA, with the additional advantage

that it includes both axial and peripheral SpA.

Based on the ESPERANZA programme, the objectives

of the present study were to assess the performance of

the ASAS classification criteria in early SpA. We also

aimed to analyse the predictive capacity of the ASAS,

Amor, and ESSG criteria for identifying rheumatologist-

diagnosed SpA and evaluate specific clinical features, la-

boratory findings and imaging tests results that increase

the likelihood of a patient being classified as SpA either by

the ASAS criteria or by a rheumatologist.

Methods

We performed a cross-sectional study within the frame-

work of the ESPERANZA programme, which has been

described in detail elsewhere [20]. Briefly, patients are

referred to early SpA units in participating areas following

agreed referral criteria and specific protocols and training.

Once patients are accepted in the programme, their data

are entered into a web-based medical record that makes

it possible to monitor the quality of care as well as con-

duct research. The programme generates an ongoing

early SpA cohort from which the study sample was

drawn. The programme was reviewed and approved by

the Research Ethics Committee of Hospital Reina Sofı́a,

Cordoba, Spain. The approval covers the analysis of data

described in this study.

Patients

Patients were eligible for the programme if they were

referred from primary or specialized care (rheumatology,

gastroenterology, ophthalmology, orthopaedics and emer-

gency services), were aged <45 years, had 3 months to

2 years from the onset of the symptoms and had at least

one of the following conditions: (i) inflammatory back pain

(IBP), (ii) asymmetrical arthritis, predominantly in lower

limbs, or (iii) back pain or arthralgia with psoriasis, IBD,

uveitis, radiographic sacroiliitis, positivity for HLA-B27 or a

family history of SpA. We used the information of all pa-

tients included from the start of the programme in April

2008 to June 2011. For the present analysis we excluded

patients if the rheumatologist considered that the referral

criteria were not satisfied and if HLA-B27 or imaging

(sacroiliac X-ray or MRI) data were not available.

Patients with no HLA-B27 or imaging data (patients

excluded) were compared with patients for whom data

were available (patients included).

Variables and measurements

The ESPERANZA programme makes it possible to record

demographic data, symptoms related to SpA included in

each of the classification criteria (ASAS, Amor and ESSG),

specific metrology parameters recommended for this

group of diseases [21�27] and analytical parameters,

including HLA-B27, and imaging (X-rays and/or sacroiliac

joint MRI). The decision to perform an MRI was at the

discretion of the unit rheumatologist. The definition of

positive MRI was based on the ASAS/OMERACT defin-

ition of active sacroiliitis on MRI [28]. Definitions of

the variables used in the ESPERANZA programme are

included in supplementary Table S1, available at

Rheumatology Online. All these data were included in

the online information system after the patient had

signed the informed consent.

Reference standard

The reference standard was the clinical diagnosis made

by the unit rheumatologist. All participating rheumatolo-

gists were specifically trained in SpA, had access to con-

stantly updated materials and are considered experts in

the field. Additionally, data from patients included in the

analysis were reviewed by four rheumatologists with ex-

tensive experience in SpA (E.C.-E., E.M., J.M. and P.Z.)

and who assigned a secondary diagnosis. Since
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concordance between experts and reviewers was good

(k= 0.71) for both positive and negative diagnoses of

SpA, the rheumatologist’s diagnosis was considered

valid, assuming that he/she possessed information not

accessible to the reviewers. In cases where the unit

rheumatologist had not yet made a final diagnosis, the

expert’s clinical judgment was applied, given that at

least three of them agreed on the following options:

SpA, non-SpA and unlikely SpA. The option of unlikely

SpA was only accepted in cases where the patients did

not have enough features to make a diagnosis of SpA, but

reviewers still could not exclude this option at that time.

Patients classified as unlikely SpA were reclassified as

non-SpA. We carried out a sensitivity analysis including

and excluding unlikely SpA from the group SpA.

Criteria for classification

Each patient was classified according to the ESSG, Amor

and ASAS criteria with all available data during follow-up.

For analysis of the axial ASAS criteria we considered only

those patients with low back pain, and for the peripheral

criteria only those patients with peripheral arthritis,

dactylitis or enthesitis in the absence of chronic axial

pain. We thus prevented the same patient from being

classified as both an axial or peripheral case.

Statistical analysis

The study sample was described according to the distri-

bution of the variables using measures of central tendency

and dispersion for quantitative variables and the fre-

quency and percentages for qualitative variables. The per-

formance and validity of the different sets of classification

criteria (ESSG, Amor and ASAS) were analysed in terms of

sensitivity, specificity, positive predictive value (PPV),

negative predictive value (NPV) and likelihood ratio (LR).

We used a Venn diagram to represent the percentage of

patients who met each of the criteria (ESSG, Amor and

ASAS) within the group of patients diagnosed with SpA.

Bivariate and multivariate logistic regression models

were constructed to identify the parameters (clinical, la-

boratory or imaging) that contributed the most to the diag-

nosis of SpA by the rheumatologist and to the

classification of SpA according to ASAS criteria. All par-

ameters were estimated with a 95% CI. Statistical signifi-

cance was set at 0.05. The analyses were performed with

Stata 11.1 (StataCorp, College Station, TX, USA).

Results

The eligible population comprised 1179 patients enrolled

from 25 centres. Of these, 98 did not meet the referral

criteria according to the rheumatologist and were

excluded, as were 130 patients for whom HLA-B27 data

were not available and 176 patients whose X-rays and/or

sacroiliac MRI data were not available (Fig. 1). In total, 775

patients were considered for analysis: 538 (69.5%) were

diagnosed as SpA, 182 (23.5%) were not SpA and 55 (7%)

were unlikely SpA (later reclassified to non-SpA). In 131

patients the diagnosis of the experts was accepted over a

missing diagnosis. Comparisons between the 306

excluded patients and 775 included patients are pre-

sented in supplementary Table S2, available at

Rheumatology Online. Although some differences

emerge, for example, in the percentage of patients with

IBP, the groups are quite similar.

Most patients had been referred from primary care

(68%), mainly because of IBP (74%); 13% were referred

because of asymmetric arthritis. The mean age of the pa-

tients was 33.1 (S.D. 7.1) years and 54% were men. Time

from onset of symptoms was short, 11.9 (S.D.

6.6) months. The mean follow-up until the end of this

study was 0.9 (S.D. 0.8) months with a median of two

visits per patient. The most common musculoskeletal

manifestation was chronic low back pain (73.4%) and

the most common extra-articular manifestation was psor-

iasis (13.9%). The prevalence of HLA-B27 in this popula-

tion was 55.6%, and 19% of the population had

established radiological sacroiliitis (bilateral grade II or

unilateral grade III or IV). The remaining descriptive par-

ameters are summarized in Table 1.

As for the ASAS criteria, 65.1% of the patients fulfilled

the complete set; 67.9% of the patients with chronic low

back pain (n = 403) fulfilled the axial ASAS criteria and

56.3% of the patients without chronic low back pain

(n = 135) fulfilled the peripheral ASAS criteria. The sensi-

tivity and specificity of the ASAS criteria in this early SpA

sample were higher (65% and 93%, respectively) than

those of the ESSG (58% and 90%, respectively) and of

Amor (59% and 86%, respectively). The performance of

each criteria set is summarized in Table 2. The sensitivity

analysis including unlikely SpA patients as SpA instead of

non-SpA, as well as excluding them from all analyses, did

not affect the results (data not shown).

The multivariate analysis showed that the most influen-

tial parameters in the diagnosis of SpA by the rheumatolo-

gist were the presence of sacroiliitis in imaging tests [odds

ratio (OR) 28.3, P< 0.001], peripheral arthritis (OR 7.2,

P< 0.001), HLA-B27 positivity (OR 5.9, P< 0.001) and

psoriasis (OR 4.7, P< 0.001) (Table 3). The parameters

that had a major influence on the ASAS classification of

SpA were the presence of sacroiliitis in imaging tests

(OR> 100, P< 0.001) and positivity for HLA-B27 (OR

69.3, P< 0.001). When only the sacroiliac MRI data were

taken into account and not the X-ray data, the OR was

38.3 (P< 0.001). The most significant predictors were per-

ipheral arthritis and psoriasis (OR 19.4, P< 0.001; and OR

10.7, P< 0.001, respectively) (supplementary Table S3,

available as supplementary data at Rheumatology

Online). In the bivariate analysis the presence of IBD and

uveitis did not reach statistical significance for the diag-

nosis or for ASAS classification.

Discussion

Our study compares the performance of three sets of cri-

teria for SpA in a clinical setting of early SpA. The early

SpA clinics participating in the ESPERANZA programme

took into account suspected SpA, together with IBP and

asymmetrical arthritis. This approach differed from that
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adopted in previous validation settings [16, 17]. The

results show a rather low sensitivity of all three sets of

criteria, including the recent ASAS criteria, and good spe-

cificity. Although PPV in this study (elevated prevalence,

such as this programme, of SpA) is high for all criteria, a

negative classification by any of the criteria sets does not

rule out a diagnosis. Nevertheless, the fact the rheuma-

tologists in the programme made a clinical judgment of

SpA in negative patients means that the criteria can be

improved.

Curiously, the weight of those variables with better pre-

dictability of a diagnosis by an expert rheumatologist dif-

fers little from the weight of the variables that better

predict a classification based on the ASAS criteria. In

both cases the variables were similar, with the exception

of male gender and elevated ESR (both of which were

present in the model for diagnosis by a rheumatologist

but not in the ASAS classification model) and family his-

tory of SpA (present in the ASAS classification model but

not in the model with diagnosis by a rheumatologist as the

dependent variable). Although this observation may reflect

slightly the different results when making a diagnosis and

classifying, it cannot explain the low sensitivity of the

ASAS criteria. Diagnosing SpA in its early stages is diffi-

cult, since clinical presentation is very heterogeneous. No

single features (clinical, laboratory or imaging) can

distinguish SpA from other rheumatic diseases, therefore,

for the diagnosis to be confirmed in daily practice, it is

necessary to combine assessment of symptoms, physical

examination and imaging and laboratory analysis.

According to Khan [29], diagnosis of the early stages of

SpA may often be related more to the patient’s clinical

presentation and the clinician’s personal experience and

intuition than to precise diagnostic criteria [30].

Lower sensitivity values for the ASAS criteria were ex-

pected in early SpA populations, as disease probability

was based on the LR of each parameter included in the

criteria. These parameters were obtained from popula-

tions with well-established disease, which in many cases

was diagnosed as AS [9]. In a cohort of <1 year of pro-

gress, it is reasonable to expect that patients have fewer

clinical features typical of SpA already present from the

beginning. This explains the low percentages of patients

with uveitis, IBD, dactylitis or urethritis.

In our study, the ASAS criteria performed better than

the ESSG and Amor criteria for sensitivity, specificity

and predictive ability. However, even though the ASAS

criteria were designed to identify patients with early

SpA, 35% of patients with early SpA remained unclassi-

fied. Sensitivity is quite low for three sets of criteria, with

the result that 17% of patients cannot be classified as SpA

by any of them. Consequently the ASAS criteria may not

FIG. 1 Flow-chart of the patients included in the study.

Non-SpA: patients not diagnosed with SpA; unlikely SpA, patients with no definitive diagnosis; SpA: patients diagnosed

with SpA. The final diagnosis was the clinical diagnosis made by the unit rheumatologist, except in those patients in

whom a diagnosis was not available; in these patients, the clinical judgment of the SpA experts was applied.
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be suitable for use as diagnostic criteria in this population

of early SpA (Fig. 2). However, the ASAS criteria could be

considered as a classification tool for axial forms.

Exclusion of patients for whom HLA-B27 or imaging

data were not available could have led to selection bias

(a possibility that cannot be ruled out completely) and is

therefore a limitation of the study. Nevertheless, although

differences were found between excluded and included

patients, they are understandable, and there is no

clear reason to assume non-comparability or selection

bias (supplementary TableS2, available at Rheumatology

Online).

The specificity values of the ASAS criteria are satisfac-

tory and higher than those reported in the study where

they were validated [17], except for axial imaging. In con-

trast, all sensitivities found in the present study are lower

than those reported in the original cohort, as well as in

patients with long-standing disease of the COchin

SPondyloArthritis (COSPA) cohort [19]. This finding can

be explained by the low prevalence of HLA-B27 and the

results of imaging tests. In the ESPERANZA population,

the prevalence of HLA-B27 positivity was 55.6% [well

below that of the ASAS and COSPA populations (65.9%

and 77%, respectively)], which is consistent with recently

TABLE 1 Characteristics of the patients included in the study (n = 775)

Variable SpA (n = 538) Non-SpA (n = 182) Unlikely (n = 55)

Age, mean (S.D.), years 33 (7) 33 (7) 34 (7)

Caucasians, n (%) 462 (86) 168 (92) 46 (84)

Men, n (%) 328 (61) 73 (40) 28 (51)

Time from onset of symptoms, mean (S.D.), months 12.1 (6.8) 10.9 (6.0) 12.4 (6.5)
Chronic low back pain, n (%) 403 (75) 143 (79) 48 (87)

Inflammatory low back pain, n (%) 363 (67) 78 (43) 45 (82)

Pain in buttocks, n (%) 164 (30) 30 (16) 9 (16)

Asymmetrical oligoarthritis, n (%) 108 (20) 8 (4) 0 (0)
Peripheral arthritis, n (%) 97 (18) 8 (4) 2 (4)

Heel pain, n (%) 123 (23) 14 (8) 6 (11)

Other enthesitis, n (%) 36 (7) 4 (2) 2 (4)
Dactylitis, n (%) 43 (8) 1 (1) 0 (0)

Psoriasis, n (%) 75 (14) 9 (5) 2 (4)

IBD, n (%) 27 (5) 5 (3) 3 (5)

Anterior uveitis, n (%) 28 (5) 5 (3) 0 (0)
Diarrhoea in the previous month, n (%) 10 (2) 0 (0) 0 (0)

Urethritis/cervicitis, n (%) 12 (3) 0 (0) 0 (0)

Family history of SpA, n (%) 166 (31) 30 (16) 14 (25)

HLA-B27 positive, n (%) 299 (56) 37 (20) 2 (4)
Sacroiliitis in imaging (X-rays or MRI), n (%) 199 (37) 4 (2) 0 (0)

Sacroiliitis in X-rays, n (%) 101 (19) 0 (0) 0 (0)

Sacroiliitis in MRI, n (%) (N = 359) 131 (24) 4 (2) 0 (0)
Good response to NSAIDs, n (%) 342 (64) 75 (41) 30 (55)

Elevated CRP, n (%) 129 (24) 16 (9) 30 (55)

Elevated ESR, n (%) 112 (21) 14 (8) 0 (0)

TABLE 2 Performance of different sets of criteria for early SpA with mixed population (axial and peripheral arthritis)

Criteria
Sensitivity
(95% CI)

Specificity
(95% CI)

PPV
(95% CI)

NPV
(95% CI)

LR positive
(95% CI)

LR negative
(95% CI)

ASAS axiala 68 (63, 73) 95 (91, 98) 97 (94, 98) 58 (53, 64) 13 (7.1, 23.8) 0.3 (0.3, 0.4)
ASAS axial imaging 43 (38, 48) 98 (95, 99) 98 (94, 99) 45 (40, 50) 20.4 (7.7, 54.1) 0.6 (0.5, 0.6)

ASAS axial clinical 50 (45, 55) 96 (93, 99) 97 (93, 99) 48 (43, 53) 13.5 (6.5, 28.2) 0.5 (0.5, 0.6)

ASAS peripheralb 56 (48, 65) 85 (71, 94) 92 (83, 97) 40 (30, 50) 3.7 (1.8, 7.4) 0.5 (0.4, 0.6)

ASAS total 65 (61, 69) 93 (89, 96) 95 (93, 97) 54 (49, 59) 9.1 (5.7, 14.4) 0.4 (0.3, 0.4)
ESSG 58 (54, 62) 90 (86, 94) 93 (90, 96) 49 (44, 53) 6.0 (4.0, 8.8) 0.5 (0.4, 0.5)

Amor 59 (55, 63) 86 (81, 90) 90 (87, 93) 48 (43, 53) 4.1 (3.0, 5.7) 0.5 (0.4, 0.5)

aFor the analysis of the axial ASAS criteria we considered only those patients with chronic low back pain (n = 403). bFor the
analysis of the peripheral ASAS criteria we considered only those patients with peripheral arthritis, dactylitis or enthesitis in the

absence of chronic axial pain (n = 135).
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published results of the emAR II study on the character-

istics of patients with SpA followed in Spanish rheumatol-

ogy units (58.8%), whose mean time with the disease was

105 months [31]. The prevalence of the HLA-B27 not only

affects the percentage of patients in the clinical arm, but

also indirectly affects the imaging arm in the classification

algorithm. As was recently demonstrated in the DESIR

(Devenir des Spondyloarthropathies Indiffèrencièes

Rècentes) cohort, the presence of HLA-B27 is independ-

ently associated with radiological damage and inflamma-

tion detected on MRI [32, 33]. On the other hand,

differences were found in the percentage of patients

with radiological sacroiliitis (19%), an observation that is

clearly associated with differences in the duration of dis-

ease progression from other studies (29.7% and 82.3%)

[19, 32]. Finally, in a population with very early disease, it

is expected that structural lesions will be limited and in-

flammatory lesions detected by MRI will predominate;

however, the low number of MRI scans performed

(36.3%) in this population may limit the sensitivity of the

ASAS criteria in our study.

As for the peripheral ASAS criteria, the lower sensitivity

detected has a plausible explanation in our population,

namely, the low presence of enthesitis. There is a clear

difference in the percentage of patients with enthesitis

between the ESPERANZA study (27.3%) and the original

ASAS validation study (56.8%) [17].

In conclusion, in this cohort of early SpA patients, the

ASAS criteria performed slightly better than those of the

ESSG and Amor, as their sensitivity and specificity are

superior. However, the sensitivity of the ASAS criteria in

a population with early axial and peripheral forms is poorer

than in previous studies, therefore the ability of the ASAS

criteria to detect early forms is limited in daily clinical prac-

tice, especially in populations where MRI is not readily

available or the prevalence of HLA-B27 is low.

Rheumatology key messages

. The sensitivity of all classification criteria is low in
very early SpA.

. The new ASAS criteria perform slightly better than
other criteria in early SpA.

. HLA-B27 positivity, arthritis and imaging tests are
determinant for a diagnosis in early SpA.
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