
The gestalt of spondyloarthritis: From early recognition to long-term
imaging outcomes
Sepriano, A.R.

Citation
Sepriano, A. R. (2020, November 19). The gestalt of spondyloarthritis: From early recognition
to long-term imaging outcomes. Retrieved from https://hdl.handle.net/1887/138375
 
Version: Publisher's Version

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/138375
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/138375


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/138375 holds various files of this Leiden 
University dissertation.  
 
Author: Sepriano, A.R. 
Title: The gestalt of spondyloarthritis: From early recognition to long-term imaging 
outcomes 
Issue date: 2020-11-19 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/138375
https://openaccess.leidenuniv.nl/handle/1887/1�


543254-L-bw-Sepriano543254-L-bw-Sepriano543254-L-bw-Sepriano543254-L-bw-Sepriano
Processed on: 6-10-2020Processed on: 6-10-2020Processed on: 6-10-2020Processed on: 6-10-2020 PDF page: 37PDF page: 37PDF page: 37PDF page: 37

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 3 
Performance of the ASAS classification criteria for axial 

and peripheral spondyloarthritis: a systematic literature 
review and meta-analysis 

Alexandre Sepriano, Roxana Rubio, Sofia Ramiro, Robert Landewé, 
Désirée van der Heijde 

Ann Rheum Dis. 2017 May;76(5):886-890 
 
 
 
 
 
 
 
 

543254-bw-Alexandre-6-10.indd   37543254-bw-Alexandre-6-10.indd   37 06-10-20   14:1506-10-20   14:15



543254-L-bw-Sepriano543254-L-bw-Sepriano543254-L-bw-Sepriano543254-L-bw-Sepriano
Processed on: 6-10-2020Processed on: 6-10-2020Processed on: 6-10-2020Processed on: 6-10-2020 PDF page: 38PDF page: 38PDF page: 38PDF page: 38

38

  

9 | General Introduction 

1 

skeleton. Contributing to inform this innovative clustering was another scientific breakthrough, 
this time in the field of genetics. Researchers recognised that HLA-B27 positivity occurred more 
frequently within this nosologic group than in other diseases.[11] Studies on the role of infection 
and the involvement of the gut in triggering spondyloarthritis also played a role.[12] 
 

 
Figure 1. Relationship between clinical diagnosis (A), classification criteria (B) and the Gestalt (C) of axSpA in a cohort of patients 
with a suspected axSpA. The size of the circles and of their intersections do not necessarily represent the expected magnitude of 
the relationship between the three concepts. Interactions: ‘AC’, ‘true SpA’ phenotype recognised by the rheumatologist but not 
captured by the criteria; ‘BC’: ‘true SpA’ phenotype captured by the criteria but not recognised by the rheumatologist; ‘AB’, 
phenotype recognised by the rheumatologist and captured by the criteria but not representing ‘true SpA’ (misclassification and 
misdiagnosis); ‘ABC’: ‘true SpA’ phenotype recognised by the rheumatologist and captured by  the criteria. ‘A alone’, a phenotype 
recognised only by the rheumatologist (wrong diagnosis); ‘B alone’: a phenotype captured only by criteria (misclassification): ‘C 
alone’: residual ‘true SpA phenotype’ intangible to rheumatologists and to the criteria they developed. 
 

The change-of-paradigm proposal by Moll and Wright, undoubtedly changed the clinician’s 
perception of SpA and marks the start of ‘Period two’ in our timeline. Grouping together 
‘different’ diseases, in theory, facilitates studies aiming at better understanding it. However, 
such studies need the proper ‘tool’ to guarantee that a homogeneous group of patients is 
included. While some of the diseases within the seronegative SpA concept had already their own 
classification criteria (e.g. r-axSpA, PsA, reactive arthritis), experts recognised that some patients 
with early and often milder forms did not classify as SpA even though they were perceived by 
the experts as having a Gestalt of SpA. This unmet need was addressed in the early 1990’s with 
the development of the Amor and the European Spondyloarthropathy Study Group (ESSG) 
classification criteria.[13, 14] The Amor/ESSG expanded the range of manifestations allowing 
classification (Table 1). In addition, the term ‘undifferentiated SpA’ was coined to describe 
above-mentioned patients who fulfilled the ESSG classification criteria but did not fall within one 
of the major disease entities. The name of the disease was also changed. With such a wide 
spectrum of manifestations the term ‘seronegative’ became less relevant and was therefore 
abandoned. If we would build our Figure 1 based on the knowledge available when the mNY 
were developed and compare it with one based on knowledge present at the time of the 
Amor/ESSG criteria, an increase in the ‘AC’, and consequently, the ‘BC’ interaction would be 
evident. Obviously, this ‘phenotypical expansion’ is only apparent in retrospect. 
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36 | Systematic review 

ABSTRACT 

Objective: To summarize the evidence on the performance of the Assessment of 
SpondyloArthritis international Society (ASAS) classification criteria for axial spondyloarthritis 
(axSpA) (also imaging and clinical arm separately), peripheral (p)SpA and the entire set, when 
tested against the rheumatologist’s diagnosis (‘reference standard’). 

Methods: A systematic literature review was performed to identify eligible studies. Raw data on 
SpA diagnosis and classification were extracted or, if necessary, obtained from the authors of 
the selected publications. A meta-analysis was performed to obtain pooled estimates for 
sensitivity, specificity, positive and negative likelihood ratios, by fitting random effects models.  

Results: Nine papers fulfilled the inclusion criteria (N=5,739 patients). The entire set of the ASAS 
SpA criteria yielded a high pooled sensitivity (73%) and specificity (88%). Similarly good results 
were found for the axSpA criteria (sensitivity: 82%; specificity: 88%). Splitting the axSpA criteria 
in ‘imaging arm only’ and ‘clinical arm only’ resulted in much lower sensitivity (30% and 23% 
respectively) but very high specificity was retained (97% and 94% respectively). The pSpA criteria 
were less often tested than the axSpA criteria and showed a similarly high pooled specificity 
(87%) but lower sensitivity (63%).  

Conclusions: Accumulated evidence from studies with more than 5,500 patients confirms the 
good performance of the various ASAS SpA criteria as tested against the rheumatologist’s 
diagnosis.  
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INTRODUCTION 

The Assessment of SpondyloArthritis international Society (ASAS) has developed and validated 
criteria (ASAS-cohort) for spondyloarthritis (SpA), as well as for their subsets axial (axSpA) and 
peripheral SpA (pSpA).[1, 2] As in other rheumatic diseases,[3] in the absence of a ‘true’ gold-
standard expert opinion has been used as an external ‘anchor’ to develop and test the SpA 
classification criteria. In the original validation studies, the ASAS criteria outperformed other 
classification criteria.  

After their publication, the performance of the ASAS SpA criteria has been tested, all over the 
world, in different cohorts using the same approach. Some of these cohorts are expectedly 
similar to the ASAS cohort, while others differ (e.g. setting, inclusion criteria, disease duration). 
Appropriate data pooling and exploring relevant between-study differences yields unique 
insights into the criteria performance and applicability in a broad population of patients. 

The aim of this systematic literature review is to summarise the published data pertaining to the 
performance of the ASAS classification criteria for axSpA (also ‘imaging arm’ and ‘clinical arm’ 
separately), pSpA and the entire SpA set when tested against the rheumatologist’s diagnosis. 

 

METHODS 

Literature search  

The scope of the literature search was defined according to the PICO format (patients, 
intervention, comparator, outcomes; online supplementary table S1).[4] MEDLINE and EMBASE 
databases were searched without language restriction. Eligible studies were observational 
cohorts assessing the performance of the ASAS SpA criteria against the rheumatologist’s 
diagnosis, published from March 2009 (date of the axSpA ASAS criteria release) up to August 
2016. Studies in which the primary aim was not assessing the performance of the ASAS criteria 
but still provided enough data to allow such an analysis were also included. In order to retrieve 
additional references, abstracts from the American College of Rheumatology and European 
League Against Rheumatism annual conferences (2014 and 2015) were searched. Only studies 
with full-text available were included, since abstracts neither provide appropriate detail for risk 
of bias (RoB) assessment nor appropriate data for analysis. Details on the search strategy are 
provided in online supplementary text 1. 

 

Study selection, data extraction and assessment of risk of bias 

Two reviewers (AS and RR) independently screened all titles and abstracts to identify eligible 
studies fulfilling the inclusion criteria followed by full-text review if appropriate (articles 
excluded and reason thereof in online supplementary table S2). Both reviewers independently 
extracted data on the studies’ main characteristics, patient characteristics and disease 
characteristics and criteria performance (i.e. sensitivity, specificity, likelihood ratios of the ASAS 
criteria against the rheumatologist’s diagnosis). Authors of the selected publications were 
contacted to obtain raw data (2X2 tables necessary for meta-analysis) on criteria performance, 
when this information was not available in the publication. The same two reviewers 
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skeleton. Contributing to inform this innovative clustering was another scientific breakthrough, 
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frequently within this nosologic group than in other diseases.[11] Studies on the role of infection 
and the involvement of the gut in triggering spondyloarthritis also played a role.[12] 
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with a suspected axSpA. The size of the circles and of their intersections do not necessarily represent the expected magnitude of 
the relationship between the three concepts. Interactions: ‘AC’, ‘true SpA’ phenotype recognised by the rheumatologist but not 
captured by the criteria; ‘BC’: ‘true SpA’ phenotype captured by the criteria but not recognised by the rheumatologist; ‘AB’, 
phenotype recognised by the rheumatologist and captured by the criteria but not representing ‘true SpA’ (misclassification and 
misdiagnosis); ‘ABC’: ‘true SpA’ phenotype recognised by the rheumatologist and captured by  the criteria. ‘A alone’, a phenotype 
recognised only by the rheumatologist (wrong diagnosis); ‘B alone’: a phenotype captured only by criteria (misclassification): ‘C 
alone’: residual ‘true SpA phenotype’ intangible to rheumatologists and to the criteria they developed. 
 

The change-of-paradigm proposal by Moll and Wright, undoubtedly changed the clinician’s 
perception of SpA and marks the start of ‘Period two’ in our timeline. Grouping together 
‘different’ diseases, in theory, facilitates studies aiming at better understanding it. However, 
such studies need the proper ‘tool’ to guarantee that a homogeneous group of patients is 
included. While some of the diseases within the seronegative SpA concept had already their own 
classification criteria (e.g. r-axSpA, PsA, reactive arthritis), experts recognised that some patients 
with early and often milder forms did not classify as SpA even though they were perceived by 
the experts as having a Gestalt of SpA. This unmet need was addressed in the early 1990’s with 
the development of the Amor and the European Spondyloarthropathy Study Group (ESSG) 
classification criteria.[13, 14] The Amor/ESSG expanded the range of manifestations allowing 
classification (Table 1). In addition, the term ‘undifferentiated SpA’ was coined to describe 
above-mentioned patients who fulfilled the ESSG classification criteria but did not fall within one 
of the major disease entities. The name of the disease was also changed. With such a wide 
spectrum of manifestations the term ‘seronegative’ became less relevant and was therefore 
abandoned. If we would build our Figure 1 based on the knowledge available when the mNY 
were developed and compare it with one based on knowledge present at the time of the 
Amor/ESSG criteria, an increase in the ‘AC’, and consequently, the ‘BC’ interaction would be 
evident. Obviously, this ‘phenotypical expansion’ is only apparent in retrospect. 
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independently assessed the RoB of each study using the Quality Assessment of Diagnostic 
Accuracy Studies 2 tool (QUADAS-2).[5] Disagreements were resolved by consensus and a third 
review-author was involved when necessary (DvdH).  

 

Data analysis  

Pooled sensitivity and specificity were estimated by random-effects bivariate generalised linear 
mixed models. Parameter estimates from each model were used to derive the positive likelihood 
ratio (LR+) and negative LR (LR-) and 95% CIs. In case of limited data, two univariate random-
effects models were used by assuming no correlation between sensitivity and specificity.[6] 
Separate models were fit for the axSpA criteria, the pSpA criteria and the SpA criteria. The 
‘imaging arm’ and the ‘clinical arm’ of the axSpA criteria were analysed separately using two 
approaches: (i) considering all patients that fulfil each arm irrespective of fulfilment of the other; 
and (ii) considering patients that fulfil one arm exclusively.  

A series of sensitivity analyses was performed (whenever possible and appropriate) to assess 
the effect of the following on the criteria performance: (i) target population (original validation 
study inclusion criteria vs different inclusion criteria); (ii) risk of bias (low vs high RoB); (iii) study’s 
main aim (criteria performance assessment vs other); (iv) setting (hospital vs community); and 
(v) symptom duration (< 2 years vs ≥ 2 years).  

All analyses were performed in Stata V.12.1. The Cochrane Collaboration's Review Manager 
Software V.5.3 was used to build forest plots. 

  

RESULTS 

Of 1,486 screened articles (after deduplication) 9 fulfilled the inclusion criteria (table 1).[1, 2, 7-
13] All but one study were considered to be at low RoB (see online supplementary table S3). In 
total 5,739 patients (range: 157-1,210) had been included, and 2,936 (51.2%; range: 25.2%-
69.4%) had been diagnosed by the rheumatologist as SpA.  

 

Study populations 

This literature review included the original studies in which the axSpA criteria and the pSpA 
criteria (also the entire set) were validated.[1, 2] In addition, five studies assessed the ASAS 
axSpA criteria,[8-10, 12, 13] one study assessed the pSpA criteria,[7] and one study the SpA 
criteria (providing separate data also for the axSpA and pSpA criteria).[11] Raw data on the 
criteria performance were obtained from all, except two studies.[12, 13] 

In table 1, main patient characteristics and disease characteristics per study are shown. The 
majority of the studies assessing the axSpA criteria had similar inclusion-criteria compared with 
the original validation study.[8-10, 12, 13] However, in one study inflammatory back pain was 
required, or otherwise patients had to have one additional SpA feature.[11] 
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1 

skeleton. Contributing to inform this innovative clustering was another scientific breakthrough, 
this time in the field of genetics. Researchers recognised that HLA-B27 positivity occurred more 
frequently within this nosologic group than in other diseases.[11] Studies on the role of infection 
and the involvement of the gut in triggering spondyloarthritis also played a role.[12] 
 

 
Figure 1. Relationship between clinical diagnosis (A), classification criteria (B) and the Gestalt (C) of axSpA in a cohort of patients 
with a suspected axSpA. The size of the circles and of their intersections do not necessarily represent the expected magnitude of 
the relationship between the three concepts. Interactions: ‘AC’, ‘true SpA’ phenotype recognised by the rheumatologist but not 
captured by the criteria; ‘BC’: ‘true SpA’ phenotype captured by the criteria but not recognised by the rheumatologist; ‘AB’, 
phenotype recognised by the rheumatologist and captured by the criteria but not representing ‘true SpA’ (misclassification and 
misdiagnosis); ‘ABC’: ‘true SpA’ phenotype recognised by the rheumatologist and captured by  the criteria. ‘A alone’, a phenotype 
recognised only by the rheumatologist (wrong diagnosis); ‘B alone’: a phenotype captured only by criteria (misclassification): ‘C 
alone’: residual ‘true SpA phenotype’ intangible to rheumatologists and to the criteria they developed. 
 

The change-of-paradigm proposal by Moll and Wright, undoubtedly changed the clinician’s 
perception of SpA and marks the start of ‘Period two’ in our timeline. Grouping together 
‘different’ diseases, in theory, facilitates studies aiming at better understanding it. However, 
such studies need the proper ‘tool’ to guarantee that a homogeneous group of patients is 
included. While some of the diseases within the seronegative SpA concept had already their own 
classification criteria (e.g. r-axSpA, PsA, reactive arthritis), experts recognised that some patients 
with early and often milder forms did not classify as SpA even though they were perceived by 
the experts as having a Gestalt of SpA. This unmet need was addressed in the early 1990’s with 
the development of the Amor and the European Spondyloarthropathy Study Group (ESSG) 
classification criteria.[13, 14] The Amor/ESSG expanded the range of manifestations allowing 
classification (Table 1). In addition, the term ‘undifferentiated SpA’ was coined to describe 
above-mentioned patients who fulfilled the ESSG classification criteria but did not fall within one 
of the major disease entities. The name of the disease was also changed. With such a wide 
spectrum of manifestations the term ‘seronegative’ became less relevant and was therefore 
abandoned. If we would build our Figure 1 based on the knowledge available when the mNY 
were developed and compare it with one based on knowledge present at the time of the 
Amor/ESSG criteria, an increase in the ‘AC’, and consequently, the ‘BC’ interaction would be 
evident. Obviously, this ‘phenotypical expansion’ is only apparent in retrospect. 
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ABSTRACT 

Objective: To summarize the evidence on the performance of the Assessment of 
SpondyloArthritis international Society (ASAS) classification criteria for axial spondyloarthritis 
(axSpA) (also imaging and clinical arm separately), peripheral (p)SpA and the entire set, when 
tested against the rheumatologist’s diagnosis (‘reference standard’). 

Methods: A systematic literature review was performed to identify eligible studies. Raw data on 
SpA diagnosis and classification were extracted or, if necessary, obtained from the authors of 
the selected publications. A meta-analysis was performed to obtain pooled estimates for 
sensitivity, specificity, positive and negative likelihood ratios, by fitting random effects models.  

Results: Nine papers fulfilled the inclusion criteria (N=5,739 patients). The entire set of the ASAS 
SpA criteria yielded a high pooled sensitivity (73%) and specificity (88%). Similarly good results 
were found for the axSpA criteria (sensitivity: 82%; specificity: 88%). Splitting the axSpA criteria 
in ‘imaging arm only’ and ‘clinical arm only’ resulted in much lower sensitivity (30% and 23% 
respectively) but very high specificity was retained (97% and 94% respectively). The pSpA criteria 
were less often tested than the axSpA criteria and showed a similarly high pooled specificity 
(87%) but lower sensitivity (63%).  

Conclusions: Accumulated evidence from studies with more than 5,500 patients confirms the 
good performance of the various ASAS SpA criteria as tested against the rheumatologist’s 
diagnosis.  
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independently assessed the RoB of each study using the Quality Assessment of Diagnostic 
Accuracy Studies 2 tool (QUADAS-2).[5] Disagreements were resolved by consensus and a third 
review-author was involved when necessary (DvdH).  

 

Data analysis  

Pooled sensitivity and specificity were estimated by random-effects bivariate generalised linear 
mixed models. Parameter estimates from each model were used to derive the positive likelihood 
ratio (LR+) and negative LR (LR-) and 95% CIs. In case of limited data, two univariate random-
effects models were used by assuming no correlation between sensitivity and specificity.[6] 
Separate models were fit for the axSpA criteria, the pSpA criteria and the SpA criteria. The 
‘imaging arm’ and the ‘clinical arm’ of the axSpA criteria were analysed separately using two 
approaches: (i) considering all patients that fulfil each arm irrespective of fulfilment of the other; 
and (ii) considering patients that fulfil one arm exclusively.  

A series of sensitivity analyses was performed (whenever possible and appropriate) to assess 
the effect of the following on the criteria performance: (i) target population (original validation 
study inclusion criteria vs different inclusion criteria); (ii) risk of bias (low vs high RoB); (iii) study’s 
main aim (criteria performance assessment vs other); (iv) setting (hospital vs community); and 
(v) symptom duration (< 2 years vs ≥ 2 years).  

All analyses were performed in Stata V.12.1. The Cochrane Collaboration's Review Manager 
Software V.5.3 was used to build forest plots. 

  

RESULTS 

Of 1,486 screened articles (after deduplication) 9 fulfilled the inclusion criteria (table 1).[1, 2, 7-
13] All but one study were considered to be at low RoB (see online supplementary table S3). In 
total 5,739 patients (range: 157-1,210) had been included, and 2,936 (51.2%; range: 25.2%-
69.4%) had been diagnosed by the rheumatologist as SpA.  

 

Study populations 

This literature review included the original studies in which the axSpA criteria and the pSpA 
criteria (also the entire set) were validated.[1, 2] In addition, five studies assessed the ASAS 
axSpA criteria,[8-10, 12, 13] one study assessed the pSpA criteria,[7] and one study the SpA 
criteria (providing separate data also for the axSpA and pSpA criteria).[11] Raw data on the 
criteria performance were obtained from all, except two studies.[12, 13] 

In table 1, main patient characteristics and disease characteristics per study are shown. The 
majority of the studies assessing the axSpA criteria had similar inclusion-criteria compared with 
the original validation study.[8-10, 12, 13] However, in one study inflammatory back pain was 
required, or otherwise patients had to have one additional SpA feature.[11] 

 

  

39 | Systematic review 

3 

Ta
bl

e 
1.

 M
ai

n 
st

ud
y 

ch
ar

ac
te

ris
tic

s 

St
ud

y 
re

fe
re

nc
e 

Co
ho

rt
  

Sa
m

pl
e 

si
ze

  

Po
pu

la
tio

n 
(in

cl
us

io
n 

cr
ite

ria
) 

Sp
A‡  

pr
ev

al
en

ce
 

N
 (%

)  

M
al

es
 

(%
) 

Di
se

as
e 

du
ra

tio
n 

HL
A-

B2
7 

(%
) 

m
N

Y 
(%

) 
M

RI
-

SI
 (%

) 

Ri
sk

 
of

 
bi

as
 

Sy
m

pt
om

s 
Ag

e 
sy

m
pt

om
s 

on
se

t  

Sy
m

pt
om

s 
du

ra
tio

n 
(y

ea
rs

) 
Ru

dw
al

ei
t 

20
09

 [1
]  

AS
AS

  
64

9 
An

y 
CB

P 
 

(>
 3

 m
on

th
s)

 
< 

45
 

N
o 

lim
it 

39
1 

(6
0.

2)
 

52
.4

 
6.

1 
(7

.6
) y

ea
rs

 
65

.9
 

29
.7

 
64

.7
Ω
 

Lo
w

 

Ru
dw

al
ei

t 
20

11
 [2

]  
AS

AS
  

26
6 

Ar
th

rit
is/

 
en

th
es

iti
s/

da
ct

yl
iti

s 
< 

45
 

N
o 

lim
it 

 
17

6 
(6

6.
2)

 
63

.1
 

10
.3

 (1
8.

6)
 

m
on

th
s 

47
.2

 
19

.5
 

44
.0

Ω
 

Lo
w

 

va
n 

de
n 

Be
rg

 
20

12
[7

]  
EA

C 
30

2*
 

Pe
rip

he
ra

l a
rt

hr
iti

s 
N

R 
< 

2 
 

76
 (2

5.
2)

 
48

.7
 

22
.8

 (3
7.

3)
 

w
ee

ks
 

47
.5

 
34

.6
 

N
R 

Lo
w

 

M
ol

tó
  

20
13

 [8
]  

DE
CL

IC
 

1,
21

0 
An

y 
CB

P 
 

(>
 3

 m
on

th
s)

 
< 

45
 

N
o 

lim
it 

42
5 

(3
5.

1)
 

56
.0

 
1.

08
 y

ea
rs

 
(0

.1
6,

 3
.9

0)
**

 
60

.1
 

49
.2

 
25

.2
Ω
 

Lo
w

 

va
n 

de
n 

Be
rg

 
20

13
[9

]  
SP

AC
E 

15
7 

An
y 

CB
P 

 
(>

 3
 m

on
th

s)
 

< 
45

 
< 

2 
 

65
 (4

1.
4)

 
48

.3
 

13
.4

 (7
.7

) 
m

on
th

s 
79

.7
 

18
.3

 
41

.7
∑  

Lo
w

 

St
ra

nd
  

20
13

[1
0]

 
U

SA
 

81
6 

An
y 

CB
P 

 
(>

 3
 m

on
th

s)
 

< 
45

 
N

o 
lim

it 
49

1 
(6

0.
2)

 
68

.0
 

N
R 

N
R 

N
R 

N
R 

Lo
w

 

To
m

er
o 

 
20

14
[1

1]
 

ES
PE

RA
N

ZA
 

77
5 

IB
P 

/a
sy

m
m

et
ric

al
 

ar
th

rit
is†   

< 
45

 
< 

2 
53

8 
(6

9.
4)

 
61

.0
 

12
.1

 (6
.8

) 
m

on
th

s 
56

.0
 

19
.0

 
24

.0
∑  

Lo
w

 

Li
n 

 
20

14
[1

2]
 

Ch
in

a 
86

7 
An

y 
CB

P 
 

(>
 3

 m
on

th
s)

 
< 

45
 

N
o 

lim
it 

45
5 

(5
2.

5)
 

68
.1

 
2.

6 
(3

.2
) y

ea
rs

 
72

.3
 

N
A 

70
.5

∑  
Hi

gh
  

De
od

ha
r 

20
16

[1
3]

 
PR

O
Sp

A 
69

7 
An

y 
CB

P††
  

(>
 3

 m
on

th
s)

 
< 

45
 

N
o 

lim
it 

31
9 

(4
5.

8)
 

49
.8

 
14

.0
 y

ea
rs

 
48

.9
 

31
.7

 
37

.9
∑  

Lo
w

 

 *
N

um
be

r o
f p

at
ie

nt
s u

se
d 

in
 th

e 
an

al
ys

is 
fr

om
 a

 to
ta

l 2
01

1 
pa

tie
nt

s i
nc

lu
de

d 
in

 th
e 

co
ho

rt
; ‡

 A
cc

or
di

ng
 to

 th
e 

rh
eu

m
at

ol
og

ist
’s

 d
ia

gn
os

is 
(fo

r v
an

 d
er

 B
er

g 
20

12
, p

re
va

le
nc

e 
of

 p
Sp

A 
w

as
 c

al
cu

la
te

d 
co

ns
id

er
in

g 
th

e 
30

2 
pa

tie
nt

s i
nc

lu
de

d 
in

 th
e 

an
al

ys
is 

(p
re

va
le

nc
e 

in
 e

nt
ire

 co
ho

rt
: 7

6/
20

11
= 

3.
8%

); 
† 

in
 a

bs
en

ce
 o

f I
BP

 o
r a

rt
hr

al
gi

a 
on

ly
 (w

ith
ou

t a
rt

hr
iti

s)
, o

ne
 a

dd
iti

on
al

 S
pA

 fe
at

ur
e 

re
qu

ire
d:

 p
so

ria
sis

, i
nf

la
m

m
at

or
y 

bo
w

el
 d

ise
as

e,
 

uv
ei

tis
, r

ad
io

gr
ap

hi
c s

ac
ro

ili
iti

s,
 p

os
iti

vi
ty

 fo
r H

LA
-B

27
 o

r a
 fa

m
ily

 h
ist

or
y 

of
 S

pA
; †

† 
an

d 
≥1

 o
f t

he
 fo

llo
w

in
g:

 H
LA

–B
27

 p
os

iti
vi

ty
, c

ur
re

nt
 IB

P,
 a

nd
 p

rio
r i

m
ag

in
g 

(M
RI

 o
r r

ad
io

gr
ap

hi
c)

 e
vi

de
nc

e 
of

 sa
cr

oi
lii

tis
.*

*m
ed

ia
n 

(in
te

rq
ua

rt
ile

 ra
ng

e)
; Ω

 ty
pi

ca
l s

ig
ns

 o
f a

ct
iv

e 
in

fla
m

m
at

io
n 

(n
o 

fo
rm

al
 d

ef
in

iti
on

); 
∑ 

AS
AS

/O
M

ER
AC

T 
de

fin
iti

on
. F

or
 lo

ng
itu

di
na

l s
tu

di
es

 th
e 

ba
se

lin
e 

ch
ar

ac
te

ris
tic

s 
ar

e 
sh

ow
n.

 C
ha

ra
ct

er
ist

ic
s 

ar
e 

re
fe

rr
in

g 
to

 S
pA

 
pa

tie
nt

s a
cc

or
di

ng
 to

 th
e 

rh
eu

m
at

ol
og

ist
 e

xc
ep

t f
or

:  
va

n 
de

n 
Be

rg
 2

01
3 

(a
cc

or
di

ng
 to

 A
SA

S 
ax

Sp
A 

cr
ite

ria
) a

nd
 S

tr
an

d 
20

13
 (S

pA
 a

nd
 n

o-
Sp

A)
; A

SA
S,

 A
ss

es
sm

en
t o

f S
po

nd
yl

oA
rt

hr
iti

s i
nt

er
na

tio
na

l S
oc

ie
ty

; S
PA

CE
, 

Sp
on

dy
lo

Ar
th

rit
is 

Ca
ug

ht
 E

ar
ly

; E
AC

, E
ar

ly
 A

rt
hr

iti
s 

Cl
in

ic
; P

RO
Sp

A,
 P

re
va

le
nc

e 
of

 A
xi

al
 S

pA
; U

SA
, U

ni
te

d 
St

at
es

 o
f A

m
er

ic
a;

 S
pA

, s
po

nd
yl

oa
rt

hr
iti

s;
 S

I, 
sa

cr
oi

lii
tis

; m
N

Y,
 m

od
ifi

ed
 N

ew
 Y

or
k 

cr
ite

ria
; M

RI
, m

ag
ne

tic
 

re
so

na
nc

e 
im

ag
in

g;
 C

BP
, c

hr
on

ic
 b

ac
k 

pa
in

, I
BP

, i
nf

la
m

m
at

or
y 

ba
ck

 p
ai

n;
 N

A,
 n

ot
 a

pp
lic

ab
le

; N
R,

 n
ot

 re
po

rt
ed

. 

 

543254-bw-Alexandre-6-10.indd   41543254-bw-Alexandre-6-10.indd   41 06-10-20   14:1506-10-20   14:15



543254-L-bw-Sepriano543254-L-bw-Sepriano543254-L-bw-Sepriano543254-L-bw-Sepriano
Processed on: 6-10-2020Processed on: 6-10-2020Processed on: 6-10-2020Processed on: 6-10-2020 PDF page: 42PDF page: 42PDF page: 42PDF page: 42

42

  

9 | General Introduction 

1 

skeleton. Contributing to inform this innovative clustering was another scientific breakthrough, 
this time in the field of genetics. Researchers recognised that HLA-B27 positivity occurred more 
frequently within this nosologic group than in other diseases.[11] Studies on the role of infection 
and the involvement of the gut in triggering spondyloarthritis also played a role.[12] 
 

 
Figure 1. Relationship between clinical diagnosis (A), classification criteria (B) and the Gestalt (C) of axSpA in a cohort of patients 
with a suspected axSpA. The size of the circles and of their intersections do not necessarily represent the expected magnitude of 
the relationship between the three concepts. Interactions: ‘AC’, ‘true SpA’ phenotype recognised by the rheumatologist but not 
captured by the criteria; ‘BC’: ‘true SpA’ phenotype captured by the criteria but not recognised by the rheumatologist; ‘AB’, 
phenotype recognised by the rheumatologist and captured by the criteria but not representing ‘true SpA’ (misclassification and 
misdiagnosis); ‘ABC’: ‘true SpA’ phenotype recognised by the rheumatologist and captured by  the criteria. ‘A alone’, a phenotype 
recognised only by the rheumatologist (wrong diagnosis); ‘B alone’: a phenotype captured only by criteria (misclassification): ‘C 
alone’: residual ‘true SpA phenotype’ intangible to rheumatologists and to the criteria they developed. 
 

The change-of-paradigm proposal by Moll and Wright, undoubtedly changed the clinician’s 
perception of SpA and marks the start of ‘Period two’ in our timeline. Grouping together 
‘different’ diseases, in theory, facilitates studies aiming at better understanding it. However, 
such studies need the proper ‘tool’ to guarantee that a homogeneous group of patients is 
included. While some of the diseases within the seronegative SpA concept had already their own 
classification criteria (e.g. r-axSpA, PsA, reactive arthritis), experts recognised that some patients 
with early and often milder forms did not classify as SpA even though they were perceived by 
the experts as having a Gestalt of SpA. This unmet need was addressed in the early 1990’s with 
the development of the Amor and the European Spondyloarthropathy Study Group (ESSG) 
classification criteria.[13, 14] The Amor/ESSG expanded the range of manifestations allowing 
classification (Table 1). In addition, the term ‘undifferentiated SpA’ was coined to describe 
above-mentioned patients who fulfilled the ESSG classification criteria but did not fall within one 
of the major disease entities. The name of the disease was also changed. With such a wide 
spectrum of manifestations the term ‘seronegative’ became less relevant and was therefore 
abandoned. If we would build our Figure 1 based on the knowledge available when the mNY 
were developed and compare it with one based on knowledge present at the time of the 
Amor/ESSG criteria, an increase in the ‘AC’, and consequently, the ‘BC’ interaction would be 
evident. Obviously, this ‘phenotypical expansion’ is only apparent in retrospect. 
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ABSTRACT 

Objective: To summarize the evidence on the performance of the Assessment of 
SpondyloArthritis international Society (ASAS) classification criteria for axial spondyloarthritis 
(axSpA) (also imaging and clinical arm separately), peripheral (p)SpA and the entire set, when 
tested against the rheumatologist’s diagnosis (‘reference standard’). 

Methods: A systematic literature review was performed to identify eligible studies. Raw data on 
SpA diagnosis and classification were extracted or, if necessary, obtained from the authors of 
the selected publications. A meta-analysis was performed to obtain pooled estimates for 
sensitivity, specificity, positive and negative likelihood ratios, by fitting random effects models.  

Results: Nine papers fulfilled the inclusion criteria (N=5,739 patients). The entire set of the ASAS 
SpA criteria yielded a high pooled sensitivity (73%) and specificity (88%). Similarly good results 
were found for the axSpA criteria (sensitivity: 82%; specificity: 88%). Splitting the axSpA criteria 
in ‘imaging arm only’ and ‘clinical arm only’ resulted in much lower sensitivity (30% and 23% 
respectively) but very high specificity was retained (97% and 94% respectively). The pSpA criteria 
were less often tested than the axSpA criteria and showed a similarly high pooled specificity 
(87%) but lower sensitivity (63%).  

Conclusions: Accumulated evidence from studies with more than 5,500 patients confirms the 
good performance of the various ASAS SpA criteria as tested against the rheumatologist’s 
diagnosis.  
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Figure 1. Performance of the ASAS SpA classification criteria across studies. ASAS, Assessment of 
SpondyloArthritis international Society; axSpA, axial spondyloarthritis; pSpA, peripheral spondyloarthritis; 
CI, confidence interval; TP, true positives, FP, false positives; FN, false negatives; TN, true negatives. 
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Two studies assessing the pSpA criteria used different inclusion criteria as compared with the 
ASAS cohort. In one study, only patients with peripheral arthritis were included (excluding those 
with only enthesitis or dactylitis),[7] while in another study patients had to have typical SpA 
arthritis (asymmetrical and predominantly in lower limbs) or arthralgia associated with one 
additional SpA feature (not including enthesitis and dactylitis).[11] 

 

Performance of the ASAS SpA classification criteria 

The sensitivity and specificity of the various criteria for each individual study is shown in figure 
1 and the results of the meta-analysis in table 2. The ASAS SpA criteria were assessed in two 
studies (N=1,750) yielding a high pooled sensitivity and specificity (73%; 88%).[2, 11] 

Three studies (N=749) assessed the ASAS pSpA criteria.[2, 7, 11] Although specificity was 
consistently high (82%-90%; pooled: 87%), sensitivity was much lower in the two studies with 
inclusion criteria differing from the original validation study (49%-56% vs 78%; pooled: 62%). 

Seven studies, with 4,990 patients in total, together generated a very high pooled sensitivity and 
specificity (82% and 87% respectively) for the axSpA criteria with little variation across 
studies.[1, 8-13] The pooled sensitivity of the ‘imaging arm’ +/- ‘clinical arm’ and ‘clinical arm’ 
+/- ‘imaging arm’ was 57% and 49% respectively (26% and 23% when considering patients 
fulfilling each arm exclusively). High estimates of pooled specificity were found for both ‘arms’ 
irrespective of the definition (range: 92%-97%). However, the LR+ of the ‘imaging arm’ only was 
higher as compared with the ‘clinical arm’ only (9.6 vs 3.6). 

 

Sensitivity analyses  

The ASAS axSpA criteria performed similarly well irrespective of the population in which they 
were applied, the setting, symptom duration, RoB and study’s main aim (sensitivity (range): 78%-
85%, specificity (range): 80%-93%; online supplementary table S4). Due to a scarcity of data, 
sensitivity analyses for the ‘imaging arm’ and ‘clinical arm’ of the axSpA criteria, the pSpA criteria 
and the SpA criteria could not be performed.  
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skeleton. Contributing to inform this innovative clustering was another scientific breakthrough, 
this time in the field of genetics. Researchers recognised that HLA-B27 positivity occurred more 
frequently within this nosologic group than in other diseases.[11] Studies on the role of infection 
and the involvement of the gut in triggering spondyloarthritis also played a role.[12] 
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alone’: residual ‘true SpA phenotype’ intangible to rheumatologists and to the criteria they developed. 
 

The change-of-paradigm proposal by Moll and Wright, undoubtedly changed the clinician’s 
perception of SpA and marks the start of ‘Period two’ in our timeline. Grouping together 
‘different’ diseases, in theory, facilitates studies aiming at better understanding it. However, 
such studies need the proper ‘tool’ to guarantee that a homogeneous group of patients is 
included. While some of the diseases within the seronegative SpA concept had already their own 
classification criteria (e.g. r-axSpA, PsA, reactive arthritis), experts recognised that some patients 
with early and often milder forms did not classify as SpA even though they were perceived by 
the experts as having a Gestalt of SpA. This unmet need was addressed in the early 1990’s with 
the development of the Amor and the European Spondyloarthropathy Study Group (ESSG) 
classification criteria.[13, 14] The Amor/ESSG expanded the range of manifestations allowing 
classification (Table 1). In addition, the term ‘undifferentiated SpA’ was coined to describe 
above-mentioned patients who fulfilled the ESSG classification criteria but did not fall within one 
of the major disease entities. The name of the disease was also changed. With such a wide 
spectrum of manifestations the term ‘seronegative’ became less relevant and was therefore 
abandoned. If we would build our Figure 1 based on the knowledge available when the mNY 
were developed and compare it with one based on knowledge present at the time of the 
Amor/ESSG criteria, an increase in the ‘AC’, and consequently, the ‘BC’ interaction would be 
evident. Obviously, this ‘phenotypical expansion’ is only apparent in retrospect. 
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CI, confidence interval; TP, true positives, FP, false positives; FN, false negatives; TN, true negatives. 

 

 

 

 

  

41 | Systematic review 

3 

Two studies assessing the pSpA criteria used different inclusion criteria as compared with the 
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with only enthesitis or dactylitis),[7] while in another study patients had to have typical SpA 
arthritis (asymmetrical and predominantly in lower limbs) or arthralgia associated with one 
additional SpA feature (not including enthesitis and dactylitis).[11] 
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inclusion criteria differing from the original validation study (49%-56% vs 78%; pooled: 62%). 
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+/- ‘imaging arm’ was 57% and 49% respectively (26% and 23% when considering patients 
fulfilling each arm exclusively). High estimates of pooled specificity were found for both ‘arms’ 
irrespective of the definition (range: 92%-97%). However, the LR+ of the ‘imaging arm’ only was 
higher as compared with the ‘clinical arm’ only (9.6 vs 3.6). 
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DISCUSSION 

Pooled data from eight cohorts (including more than 5,500 patients) confirm the good 
performance of the various ASAS SpA classification criteria as tested against the 
rheumatologist’s diagnosis. This review confirms that splitting the ‘arms’ of the axSpA criteria 
results in loosing sensitivity while retaining specificity, which indicates that the full set of axSpA 
criteria is the preferred set. 

While the pooled specificity for both the axSpA criteria and pSpA criteria was similarly high (87% 
for both), the pooled sensitivity for the pSpA criteria was much lower than that for the axSpA 
criteria (62% vs 82%). This difference may be explained by restrictive inclusion criteria. Unlike 
the ASAS cohort the Early Arthritis Clinic cohort only included patients with arthritis, and not 
those with dactylitis only or enthesitis only.[7] Similar ‘restrictions’ were seen in the ESPERANZA-
cohort.[11] The low sensitivity found in these studies suggests that both enthesitis and dactylitis 
are considered by the rheumatologists as fitting the pattern of pSpA, which adds to the 
credibility of the ASAS pSpA criteria (that include these presentations). 

Sensitivity analyses have shown the ‘robustness’ of the axSpA criteria when applied in different 
settings (hospital and community), in patients with short (< 2 years) and long (≥2 years) symptom 
duration and in different populations.  

Not surprisingly, the splitting of the axSpA criteria into two ‘arms’ compromised sensitivity, but 
retained (very high) specificity, if patients that fulfil each ‘arm’ irrespective of fulfilment of the 
other were considered, and if those that fulfil one ‘arm’ exclusively were analysed. The larger 
LR+ for the ‘imaging arm’ as compared with the ‘clinical arm’ reflects the rheumatologist’s 
reliance on positive imaging findings. The prospective validation of the ASAS criteria against the 
rheumatologist’s diagnosis after >4 years of follow-up in the ASAS-cohort has shown that both 
‘arms’ still properly discriminate between axSpA and non-axSpA.[14] Another prospective study 
has also suggested the arms’ low specificity when tested against radiographic sacroiliitis 
(modified New York criteria) after 8 years of follow-up (‘imaging arm’: 22%; ‘clinical arm’: 56%), 
but the setting in this study was a prognostic rather than a diagnostic setting and figures are 
difficult to interpret.[15] 

In conclusion, the ASAS axSpA and pSpA criteria have shown to perform well in patients included 
in several cohorts all over the world, as assessed by rheumatologists. This review does not give 
resolution to the applicability of the ASAS classification criteria in primary care, since such a 
setting had not been tested. It is important to realise that the criteria’s performance depends 
entirely on the prevalence of SpA in the underlying population (pretest likelihood).  

 

SUPPLEMENTARY DATA 

Supplementary data are published online on the website of the Annals of the Rheumatic Diseases 
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skeleton. Contributing to inform this innovative clustering was another scientific breakthrough, 
this time in the field of genetics. Researchers recognised that HLA-B27 positivity occurred more 
frequently within this nosologic group than in other diseases.[11] Studies on the role of infection 
and the involvement of the gut in triggering spondyloarthritis also played a role.[12] 
 

 
Figure 1. Relationship between clinical diagnosis (A), classification criteria (B) and the Gestalt (C) of axSpA in a cohort of patients 
with a suspected axSpA. The size of the circles and of their intersections do not necessarily represent the expected magnitude of 
the relationship between the three concepts. Interactions: ‘AC’, ‘true SpA’ phenotype recognised by the rheumatologist but not 
captured by the criteria; ‘BC’: ‘true SpA’ phenotype captured by the criteria but not recognised by the rheumatologist; ‘AB’, 
phenotype recognised by the rheumatologist and captured by the criteria but not representing ‘true SpA’ (misclassification and 
misdiagnosis); ‘ABC’: ‘true SpA’ phenotype recognised by the rheumatologist and captured by  the criteria. ‘A alone’, a phenotype 
recognised only by the rheumatologist (wrong diagnosis); ‘B alone’: a phenotype captured only by criteria (misclassification): ‘C 
alone’: residual ‘true SpA phenotype’ intangible to rheumatologists and to the criteria they developed. 
 

The change-of-paradigm proposal by Moll and Wright, undoubtedly changed the clinician’s 
perception of SpA and marks the start of ‘Period two’ in our timeline. Grouping together 
‘different’ diseases, in theory, facilitates studies aiming at better understanding it. However, 
such studies need the proper ‘tool’ to guarantee that a homogeneous group of patients is 
included. While some of the diseases within the seronegative SpA concept had already their own 
classification criteria (e.g. r-axSpA, PsA, reactive arthritis), experts recognised that some patients 
with early and often milder forms did not classify as SpA even though they were perceived by 
the experts as having a Gestalt of SpA. This unmet need was addressed in the early 1990’s with 
the development of the Amor and the European Spondyloarthropathy Study Group (ESSG) 
classification criteria.[13, 14] The Amor/ESSG expanded the range of manifestations allowing 
classification (Table 1). In addition, the term ‘undifferentiated SpA’ was coined to describe 
above-mentioned patients who fulfilled the ESSG classification criteria but did not fall within one 
of the major disease entities. The name of the disease was also changed. With such a wide 
spectrum of manifestations the term ‘seronegative’ became less relevant and was therefore 
abandoned. If we would build our Figure 1 based on the knowledge available when the mNY 
were developed and compare it with one based on knowledge present at the time of the 
Amor/ESSG criteria, an increase in the ‘AC’, and consequently, the ‘BC’ interaction would be 
evident. Obviously, this ‘phenotypical expansion’ is only apparent in retrospect. 
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ABSTRACT 

Objective: To summarize the evidence on the performance of the Assessment of 
SpondyloArthritis international Society (ASAS) classification criteria for axial spondyloarthritis 
(axSpA) (also imaging and clinical arm separately), peripheral (p)SpA and the entire set, when 
tested against the rheumatologist’s diagnosis (‘reference standard’). 

Methods: A systematic literature review was performed to identify eligible studies. Raw data on 
SpA diagnosis and classification were extracted or, if necessary, obtained from the authors of 
the selected publications. A meta-analysis was performed to obtain pooled estimates for 
sensitivity, specificity, positive and negative likelihood ratios, by fitting random effects models.  

Results: Nine papers fulfilled the inclusion criteria (N=5,739 patients). The entire set of the ASAS 
SpA criteria yielded a high pooled sensitivity (73%) and specificity (88%). Similarly good results 
were found for the axSpA criteria (sensitivity: 82%; specificity: 88%). Splitting the axSpA criteria 
in ‘imaging arm only’ and ‘clinical arm only’ resulted in much lower sensitivity (30% and 23% 
respectively) but very high specificity was retained (97% and 94% respectively). The pSpA criteria 
were less often tested than the axSpA criteria and showed a similarly high pooled specificity 
(87%) but lower sensitivity (63%).  

Conclusions: Accumulated evidence from studies with more than 5,500 patients confirms the 
good performance of the various ASAS SpA criteria as tested against the rheumatologist’s 
diagnosis.  
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DISCUSSION 

Pooled data from eight cohorts (including more than 5,500 patients) confirm the good 
performance of the various ASAS SpA classification criteria as tested against the 
rheumatologist’s diagnosis. This review confirms that splitting the ‘arms’ of the axSpA criteria 
results in loosing sensitivity while retaining specificity, which indicates that the full set of axSpA 
criteria is the preferred set. 

While the pooled specificity for both the axSpA criteria and pSpA criteria was similarly high (87% 
for both), the pooled sensitivity for the pSpA criteria was much lower than that for the axSpA 
criteria (62% vs 82%). This difference may be explained by restrictive inclusion criteria. Unlike 
the ASAS cohort the Early Arthritis Clinic cohort only included patients with arthritis, and not 
those with dactylitis only or enthesitis only.[7] Similar ‘restrictions’ were seen in the ESPERANZA-
cohort.[11] The low sensitivity found in these studies suggests that both enthesitis and dactylitis 
are considered by the rheumatologists as fitting the pattern of pSpA, which adds to the 
credibility of the ASAS pSpA criteria (that include these presentations). 

Sensitivity analyses have shown the ‘robustness’ of the axSpA criteria when applied in different 
settings (hospital and community), in patients with short (< 2 years) and long (≥2 years) symptom 
duration and in different populations.  

Not surprisingly, the splitting of the axSpA criteria into two ‘arms’ compromised sensitivity, but 
retained (very high) specificity, if patients that fulfil each ‘arm’ irrespective of fulfilment of the 
other were considered, and if those that fulfil one ‘arm’ exclusively were analysed. The larger 
LR+ for the ‘imaging arm’ as compared with the ‘clinical arm’ reflects the rheumatologist’s 
reliance on positive imaging findings. The prospective validation of the ASAS criteria against the 
rheumatologist’s diagnosis after >4 years of follow-up in the ASAS-cohort has shown that both 
‘arms’ still properly discriminate between axSpA and non-axSpA.[14] Another prospective study 
has also suggested the arms’ low specificity when tested against radiographic sacroiliitis 
(modified New York criteria) after 8 years of follow-up (‘imaging arm’: 22%; ‘clinical arm’: 56%), 
but the setting in this study was a prognostic rather than a diagnostic setting and figures are 
difficult to interpret.[15] 

In conclusion, the ASAS axSpA and pSpA criteria have shown to perform well in patients included 
in several cohorts all over the world, as assessed by rheumatologists. This review does not give 
resolution to the applicability of the ASAS classification criteria in primary care, since such a 
setting had not been tested. It is important to realise that the criteria’s performance depends 
entirely on the prevalence of SpA in the underlying population (pretest likelihood).  
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skeleton. Contributing to inform this innovative clustering was another scientific breakthrough, 
this time in the field of genetics. Researchers recognised that HLA-B27 positivity occurred more 
frequently within this nosologic group than in other diseases.[11] Studies on the role of infection 
and the involvement of the gut in triggering spondyloarthritis also played a role.[12] 
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SpondyloArthritis international Society (ASAS) classification criteria for axial spondyloarthritis 
(axSpA) (also imaging and clinical arm separately), peripheral (p)SpA and the entire set, when 
tested against the rheumatologist’s diagnosis (‘reference standard’). 

Methods: A systematic literature review was performed to identify eligible studies. Raw data on 
SpA diagnosis and classification were extracted or, if necessary, obtained from the authors of 
the selected publications. A meta-analysis was performed to obtain pooled estimates for 
sensitivity, specificity, positive and negative likelihood ratios, by fitting random effects models.  

Results: Nine papers fulfilled the inclusion criteria (N=5,739 patients). The entire set of the ASAS 
SpA criteria yielded a high pooled sensitivity (73%) and specificity (88%). Similarly good results 
were found for the axSpA criteria (sensitivity: 82%; specificity: 88%). Splitting the axSpA criteria 
in ‘imaging arm only’ and ‘clinical arm only’ resulted in much lower sensitivity (30% and 23% 
respectively) but very high specificity was retained (97% and 94% respectively). The pSpA criteria 
were less often tested than the axSpA criteria and showed a similarly high pooled specificity 
(87%) but lower sensitivity (63%).  

Conclusions: Accumulated evidence from studies with more than 5,500 patients confirms the 
good performance of the various ASAS SpA criteria as tested against the rheumatologist’s 
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