Improving diagnosis of ankylosing spondylitis and

spondyloarthritis in general

Ankylosing spondylitis is a chronic inflammatory disease belonging to a group of spondyloarthritides that
are characterized by the involvement of the axial skeleton (sacroiliac joints and spine), certain pattern of
the peripheral joint involvement, typical extra-articular manifestations, relatively high prevalence in the
general population (approximately 2% for the whole spondyloarthritides group) and a large (approximately
9 years) diagnosis delay. In the last few years, important steps towards the shortening of this delay have
been made. In this review, the current concept of the disease, the most typical manifestations of ankylosing
spondylitis and spondyloarthritides in general, recent advances in the imaging of spondyloarthritides, the
approach for the early diagnosis of ankylosing spondylitis/spondyloarthritides in routine clinical practice,
new classification criteria of axial and peripheral spondyloarthritides, and early referral strategies are
discussed.
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Spondyloarthritis concept

The term ‘spondyloarthritis’ (SpA) is an umbrella
term for a group of diseases sharing common
clinical and genetic features, such as involve-
ment of the axial skeleton (sacroiliac joints and
spine), a certain pattern of the peripheral joint
involvement (usually asymmetric oligoarthritis
with predominant affection of the lower limbs),
development of enthesitis, dactylitis, acute ante-
rior uveitis, presence of psoriasis or inflammatory
bowel disease and association with HLA-B27
antigen. Depending on the predominant clini-
cal manifestations, SpAs can be classified either
as an axial SpA (characterized by predominant
involvement of the spine and/or sacroiliac joints:
ankylosing spondylitis [AS], nonradiographic
axial SpA, certain forms of psoriatic arthritis and
arthritis associated with inflammatory bowel dis-
ease [i.e., Crohn’s disease or ulcerative colitis]) or
as a peripheral SpA (predominant manifestations
are peripheral arthritis, enthesitis and/or dactylitis:
psoriatic arthritis, arthritis associated with inflam-
matory bowel disease, reactive arthritis, certain
forms of undifferentiated [oligo-]arthritis fulfill-
ing the SpA criteria). Nonradiographic (i.e., with-
out definite sacroiliitis on x-ray) axial SpA and AS
are now considered as two possible stages of one
disease (axial SpA) (1], the rate of progression from
nonradiographic (without radiographic sacroili-
itis) to radiographic (with definite radiographic
sacroiliitis, i.e., AS) stage is approximately 12%
over 2 years [2], although there are patients who
remain at the nonradiographic stage during the
entire course of the disease without progression

to established AS.

Epidemiology

AS — the prototype disease of the SpA group — has
an estimated prevalence of approximately 0.5%
(34] in the white European and north American
populations, while the estimated prevalence for the
whole group of SpA is approximately 1.5-2% [3.4].
The prevalence of AS and the whole group of SpA
is closely related to the prevalence of the HLA-B27
antigen in a given population. HLA-B27 is most
prevalent in northern countries and is highest in
Eskimo populations and among Haida Indians
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(up to 50%) [5.6] giving a high prevalence of AS
of approximately 6% [¢]. In the central European
population, the HLA-B27 is as common as 6 to
9% [5.7], while in Japanese or central and south
African populations its prevalence (and the SpA
prevalence, accordingly) is close to 0%. Males are
approximately 2.5-times more often affected than
females and in general have more severe disease
(more radiographic damage). In up to 40% of the
patients with AS, significant functional impair-
ment may occur with a close relationship between
the grade of impairment and the duration of the
disease [8,9].

In the majority of patients the first symptoms
of SpA (usually back pain) start in the third or
fourth decade of life. Only approximately 5% of
the patients report the symptoms’ onset after the
age of 45 years [10]. At the same time the diagnosis
of AS is commonly delayed by 8—10 years after
the first symptom onset [10] (this might be even
longer in a case of juvenile onset [11]) that currently
represents the major challenge in this area.

Importance of early diagnosis
There are several reasons for the large diagnosis
delay in AS/SpA. One of the most obvious is a
set of criteria (the modified New York criteria
for AS) requiring the presence of radiographic
sacroiliitis for the definite AS diagnosis (Box 1)
[12]. Published in 1984 they still remain a basis
for the AS diagnosis in many situations but they
are obviously useless in patients who have yet
to develop radiographic sacroiliitis. At the same
time patients with early (nonradiographic) axial
SpA have the same level of pain and stiffness in
comparison with patients with more advanced
disease (established AS) [13] and, therefore,
require effective treatment. Early diagnosis
would lead to early initiation of appropriate and
effective therapy [14,15] and could improve out-
come. Moreover, short disease duration and good
functional status has been identified as predictors
of good clinical response to the TNF-a blocking
agents [16,17].

Another major reason for the large diagno-
sis delay in AS/SpA is a lack of SpA-awareness
among primary care physicians. Indeed, SpA is
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Improving diagnosis of ankylosing spondylitis & spondyloarthritis in general

Clinical criteria

Low back pain and stiffness for more than 3 months that improves with exercise, but is not relieved by rest

Limitation of motion of the lumbar spine in both the sagittal and frontal planes
Limitation of chest expansion relative to normal values correlated for age and sex

Radiological criterion

Sacroiliitis Grade >2 bilaterally, or Grade 3-4 unilaterally

Definite ankylosing spondylitis is present if the radiological criterion is associated with at least one clinical criterion.

Adapted with permission from [12].

responsible for only approximately 5% of the
cases of chronic back pain in the general popula-
tion [18]. A simple and effective screening strategy
allowing quick identification of patients with high
probability of axial SpA among the large group of
patients with chronic back pain on the primary
care level for a further referral to a theumatologist
is urgently needed.

SpA features relevant for the early
diagnosis

Clinical manifestations
The leading clinical symptom of AS/axial SpA
is back pain. Back pain in general is extremely
prevalent: at least two thirds of the world popu-
laiton experience back pain during their lives [19].
However, back pain in SpA has several typical fea-
tures distinguishing it from pain of another ori-
gin and giving a certain picture of ‘inflammatory
back pain’. Inflammatory back pain is a chronic
back pain (duration >3 months) starting insidi-
ously and usually prior to 45 years of age, having
a peak intensity in the second half of the night
and early morning hours, improving with exercise
and not improving (even worsening) at rest and
accompanied with morning stiffness (usually last-
ing more than 30 min) (Box2). A less frequent but
more specific feature of inflammatory back pain
is an alternating buttock pain.

Currently, three sets of criteria for inflamma-
tory back pain exist (Calin’s criteria [20], Berlin
criteria [21] and the most recent Assessment
of Spondyloarthritis [ASAS] criteria [22]), all
combining the features described above.

Of note, inflammatory back pain can be
observed in 20-25% of patients with nonin-
flammatory (mechanical) causes of chronic
back pain [20.21] that somewhat limits the diag-
nostic value of inflammatory back pain as a

Insidious onset
Morning stiffness in the spine for >30 min

symptom of axial SpA. Although the presence
of inflammatory back pain alone does not suf-
fice to make a diagnosis of axial SpA, the pres-
ence of inflammatory back pain is an important
symptom that should prompt further diagnostic
tests for axial SpA.

In addition to inflammatory back pain, two
details of patient’s medical history have an
important value in early AS/SpA diagnosis:
major reduction in back pain within 48 h in
response to a full dose of NSAIDs and positive
family history of SpA.

Other common SpA features (peripheral
arthritis, enthesitis, dactylitis, uveitis, psoriasis
and inflammatory bowel disease) might not be
present at disease onset but might develop later.
Therefore, the presence of these symptoms sig-
nificantly increases the probability of SpA but
their absence does not decrease it [23,24].

Laboratory tests
The association of SpA with the presence of
the HLA-B27 antigen is widely known. More
than 80% of patients with AS [13,25] and more
than 70% of the patients with axial SpA [13]
are positive for HLA-B27 (as opposed to 8%
in the general Caucasian population [25]) which
makes this marker important for SpA diag-
nosis. However, despite the strong association
between AS and HLA-B27, AS develops only in
a minority (approximately 5%) of HLA-B27-
positive subjects (7]. Twin studies demonstrated
that HLA-B27 contributes to less than 40% of
the genetic susceptibility to AS [26]. Therefore,
attempts to identify other genes within and out-
side the MHC associated with AS and SpA are
still ongoing. Recently, a scan of 14,500 single
nucleotide polymorphisms revealed two new loci

related to AS: ERAP1 (ARTS1) and IL23R [27].

Improvement of pain and stiffness with exercise and not with rest
Pain at night, usually in the second half with improvement upon getting up

Inflammatory back pain starts typically prior to 45 years of age and has a duration of more than 3 months.
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Acute phase reactants (C-reactive protein
and erythrocyte sedimentation rate) have only
a limited value in the early SpA diagnosis since
approximately 50% of patients with SpA have
normal values of these tests [28]. However,
C-reactive protein is relevant for the disease
activity assessment since it correlates with clinical
parameters such as spinal pain 28] and predicts
radiographic progression in the sacroiliac joints
and in the spine [2,29]. C-reactive protein serum
level is also included in the recently proposed
ASAS-endorsed AS Disease Activity Score [30,31].

Imaging

Imaging is considered as a cornerstone of the
AS and axial SpA diagnosis. The diagnosis of
definite AS according to the modified New York
criteria [12] relies on the presence of definite sac-
roiliitis (at least Grade 2 bilaterally or Grade 3
unilaterally) on the x-ray. The established radio-
graphic sacroiliitis grading system [12] takes into
account the following changes:

Grade 0: normal;
Grade 1: suspicious changes;

Grade 2: minimal abnormality — small local-
ized areas with erosion or sclerosis, without
alteration in the joint width;

Grade 3: unequivocal abnormality — moderate
or advanced sacroiliitis with one or more of: ero-
sions, evidence of sclerosis, widening, narrowing
or partial ankylosis;

Grade 4: severe abnormality — total ankylosis.

wDespite a major historical value and wide
clinical use there are several problems with this
grading system. First, the sacroiliitis grades are
poorly demarcated from each other, resulting
in a large uncertainty of the x-ray interpreta-
tion. Second, reading of the radiographs of the
sacroiliac joints is challenging and depends on
many factors: quality of the image, chosen x-ray
technique, individual variation of the sacroiliac
anatomy and reader’s experience [2,32]. Third,
development of definite radiographic sacroili-
itis takes months to years, making this imaging
technique unsuitable for early diagnosis.

Nonetheless, due to wide availability and
low costs, the x-ray imaging of the sacroiliac
joints remains the first imaging technique to
apply in case of suspicion of AS. Importantly,
spinal changes typical for AS and visible on
the x-ray (first of all, syndesmophytes) usu-
ally develop even later than sacroiliitis and not
in all patients with AS, therefore, spinal x-ray
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cannot be recommended as an early diagnostic
procedures.

In case of unequivocal abnormality on the x-ray
of sacroiliac joints (Ficure 1) no further diagnostic
procedures are usually needed. However, suspicious
abnormalities require further clarification.

Computed tomography (CT) is nearly a gold
standard in detection of ‘chronic’ changes in
the sacroiliac joints, such as erosions, sclerosis,
joint space narrowing/widening and ankylosis.
However, relatively high irradiation associated
with this procedure, high costs and inability
to detect early inflammatory changes prior to
structural damage limit the value of this imaging
method. This method is indicated, first of all, in
patients with a long history of spinal pain in a
situation when conventional x-ray of the sacro-
iliac joints provides no conclusive results and in
cases of differential diagnosis with degenerative
changes, osteitis condensans ilii, fractures and so
on. In Ficure 24, conventional x-ray of the pelvis
of a 29 year old female patient with inflamma-
tory back pain demonstrates questionable joint
space narrowing on the left side and possible
erosions and sclerosis on the right side. CT of
the sacroiliac joints (Ficure 2B) shows normal left
sacroiliac joints and confirms the presence of
multiple erosions and subchondral sclerosis in
the right sacroiliac joint.

In contrast to CT, MRI of sacroiliac joints
allows true early identification of patients with
axial SpA, because this method is able to visual-
ize not only structural damage, but also active
inflammation occurring prior to any ‘chronic’
structural changes visible with other imaging
methods. With more than 90% sensitivity and
specificity, no ionizing irradiation, detailed visu-
alization of structures of interest this method
nearly becomes a routine procedure for the early
SpA diagnosis; the only limiting factor is a rela-
tively high cost of the investigation; contrain-
dications (metal implants, cardiac pacemaker)
are rare.

In routine clinical practice, two MRI
sequences are relevant for the diagnosis of
axial SpA: short T inversion recovery and
T1-weighted sequences. T2-weighted sequences
and Tl-weighted postcontrast fat-suppressed
sequences are supplementary. Short T inversion
recovery as a method of visualization of active
inflammatory lesions has an outstanding value
in early SpA diagnosis. In T1-weighted images
some postinflammatory changes, less relevant
for early diagnosis, but providing additional
important information (e.g., for the differential
diagnosis) can be recognized: fatty lesions (fat
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depositions), erosions and, to a lesser extent,
sclerosis and ankylosis.

Recently, ASAS together with the
OMERACT group developed a definition of
an active sacroiliitis in MRI [33]. According
to this consensus the following types of active
inflammatory lesions are considered as com-
patible with SpA: bone marrow edema/oste-
itis, synovitis, enthesitis and capsulitis (Taste 1).
Importantly, only bone marrow edema/osteitis
is essential for defining active sacroiliitis. The
presence of synovitis, enthesitis and capsulitis
without bone marrow edema/osteitis is compat-
ible with SpA but is not sufficient for making a
diagnosis of active sacroiliitis.

Ficure 3 provides an example of a patient
without definite radiographic sacroiliitis
but with active sacroiliitis as depicted by the
short T inversion recovery-MRI and even with
some chronic inflammatory lesions visible in a
T1-weighted image.

The diagnostic value of other imaging
methods such as quantitative scintigraphy [34],
contrast-enhanced Doppler-ultrasonography of
sacroiliac joints (35] and PET [36] is limited and
use of these methods for the routine diagnosis
of AS/SpA can not be recommended. Doppler-
ultrasonography, however, is a powerfull tool for
the detection of peripheral SpA manifestations:
arthritis, enthesitis and dactylitis.

An approach for early SpA diagnosis
in clinical practice

All clinical, laboratory and imaging manifesta-
tions described above have different diagnostic
value. Both the sensitivity and specificity of
each parameter can be combined in a so-called
likelihood ratio (LR). Positive LR (LR+) can be
calculated as: LR+ = sensitivity/(1 - specificity);
and negative LR (LR-) as: LR- = (1 - sensitiv-
ity)/specificity. Higher LR+ values mean a higher
probability of axial SpA if the manifestation is
present and lower LR- values mean a lower SpA
probability if the manifestation is absent [1,24,25].
In Taeee 2 sensitivity, specificity and LRs of the
parameters relevant for the early diagnosis of
SpA are presented [24].

Multiplication of LR+ or LR- of all test results
gives a LR product, which can be converted into
the individual probability of axial SpA using the
diagram presented in Ficure 4. It is recommended,
however, to ignore the absence of some manifes-
tations (peripheral arthritis, enthesitis, dactyli-
tis, uveitis, psoriasis and inflammatory bowel
disease) at the time of evaluation and to exclude
their LR- from the LR product calculation, since

Figure 1. X-ray of the pelvis of a 31-year-old female patient with a history
of inflammatory back pain over the last 7 years. Subchondral sclerosis (arrows)
and multiple erosions giving a picture of the joint space widening (arrowhead)
indicating bilateral radiographic sacroiliitis of Grade 3.

these manifestations might not be present at the
disease onset but develop later and, therefore,
their absence does not decrease the axial SpA
probability [24].

For example, in a patient with inflam-
matory back pain, HLA-B27 positivity and
good response to NSAIDs the LR prod-
uct = 3.1 x 5.1 x 9.0 = 142.3 and a pretest
probability of 5% due to chronic back pain
gives a post-test SpA probability of approxi-
mately 88% (axial SpA is probable). In case of
presence of active inflammatory lesions in the
sacroiliac joints as detected by MRI, the LR
product = 3.1 x 5.1 x 9.0 x 9.0 = 1280.6 gives
approximately 100% probability of axial SpA.
However, absence of sacroiliitis on MRI would
give a LR product = 3.1 x 5.1 x 9.0 x 0.11 = 15.7
making the diagnosis of axial SpA rather unlikely.

= New classification criteria for SpA

In contrast to diagnostic criteria, classifica-
tion criteria are not intended for use in clini-
cal practice for making decisions on diagnosis.
Classification criteria are a tool for clinical trials
providing ‘yes’ or ‘no’ answers, while diagnostic
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Figure 2. Conventional pelvic x-ray and computed tomography of the sacroiliac joints of a 29-year-old female patient with
a history of inflammatory back pain over the last 5 years. (A) X-ray. Suspicious changes on the left side (possible joint space
narrowing) and minimal definite changes (localized area of sclerosis and possible erosions in the lower portion of the sacroiliac joint) on
the right side. (B) Computed tomography. No changes on the left side and definite structural changes (multiple erosions, sclerosis) on
the right side.

criteria operate rather with disease probability.  the already discussed modified New York crite-
Nonetheless, due to lack of true diagnostic cri-  ria [12], have been frequently used for decision
teria for AS/SpA, classification criteria, such as  making in clinical practice. Two historical sets

Active inflammatory Definition
lesion

Bone marrow edema/osteitis  Hyperintense signal on STIR images and usually as a hypointense signal on T1 images. The more intense
the signal the more likely that it reflects active inflammation. A strong hyperintense signal is similar to that
of blood vessels or spinal fluid. A hyperintense signal on contrast-enhanced, T1-weighted, fat-saturated
images (T1 post-Gd) reflects increased vascularisation and is referred to as osteitis
Bone marrow edema/osteitis is an indicator of active sacroiliitis but may be found in other diseases as well
Affected bone marrow areas are typically located periarticularly (subchondral bone marrow)

Bone marrow edema may be associated with signs of structural damage such as sclerosis or erosions

Synovitis Synovitis is best detected as a hyperintense signal on contrast-enhanced, T1-weighted, fat-saturated
images in the synovial part of the sacroiliac joints (intensity similar to blood vessels). STIR sequences do
not differentiate between synovitis and physiological joint fluid
Synovitis on MRI as a single feature (without bone marrow edema) is very rare and does not suffice for
making a diagnosis of sacroiliitis for classification purposes

Enthesitis Depicted as a hyperintense signal on STIR images and/or on contrast-enhanced, T1-weighted, fat-
saturated images at sites where ligaments and tendons attach to bone, including the retroarticular space
(interosseous ligaments). The signal may extend to bone marrow and soft tissue

Capsulitis Capsulitis has similar signal characteristics to those of synovitis but these changes involve the anterior and
posterior capsule. Anteriorly, the joint capsule gradually continues into the periosteum of the iliac and
sacral bones and thus corresponds to an enthesis. Capsulitis may therefore extend far medially and
laterally into the periosteum

The presence of definite subchondral bone marrow edemal/osteitis highly suggestive of sacroiliitis is mandatory for defining of active sacroiliitis. The presence of
synovitis, capsulitis or enthesitis only without subchondral bone marrow edema/osteitis is compatible with but not sufficient for making a diagnosis of active
sacroiliitis.

STIR: Short t inversion recovery.

Adapted from [33].
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Figure 3. X-ray and MRI (STIR and T1-weighted sequences) of sacroiliac joints of a 29-year-old male patient with a history
of inflammatory back pain over the last 3 years. (A) Conventional x-ray of sacroiliac joints (pelvis) demonstrates only suspicious
changes (blurred joint contours) without clear sclerosis, erosions or joint space width changes: sacroiliitis Grade 1 bilaterally. (B) MRI of
sacroiliac joints in STIR sequence: large areas of hyperintense signal (arrows) corresponding to bone marrow edema/osteitis compatible
with active sacroiliitis. (C) MRI of sacroiliac joints in T1-weighted sequence: erosions (arrowheads), fatty lesion/fat deposition (thick
arrow), subchondral sclerosis (hypointense in both STIR and T1 sequences, thin arrows).

STIR: Short t inversion recovery.

of criteria for SpA in general (Amor criteria [37]
and the European Spondyloarthropathy Study
Group (ESSG) criteria [38]) were widely used
in the past decades but have several limitations

peripheral manifestations (e.g., arthritis, enthesi-
tis and dactylitis). These criteria have two arms
(FIGURE 5A):

* ‘Imaging’ arm — in order to fulfill the criteria
patients should have sacroiliitis on x-ray or MRI
and at least one additional SpA parameter;

(e.g., absence of sacroiliitis on MRI as a crite-
rion, no differentiation into axial and periph-

eral SpA and no possibility to classify patients
i itis wi it ; * ‘Clinical’ arm — for patients without sacroiliitis
with enthesitis without synovitis as SpA), which p

forced the ASAS group to develop new classifica- on imaging, HLA-B27 plus at least two further

tion criteria for axial (39,40) and peripheral SpA  SPA parameters must be present.

(FIGURE 5) [41]. The sensitivity of the axial SpA criteria is
The criteria for axial SpA can be applied 82.9% and the specificity is 84.4% [40].

for patients with chronic back pain inde-

pendently from the presence or absence of only (peripheral arthritis compatible with

In patients with peripheral manifestations

Table 2. Sensitivity, specificity and likelihood ratios of single parameters, which are relevant for the early

diagnosis of ankylosing spondylitis/axial spondyloarthritis.

Parameter Sensitivity (%) Specificity (%) LR+ LR-
Inflammatory back pain 75 76 3.1 0.33
Peripheral arthritis 40 90 4.0 0.67°
Enthesitis (heel) 37 89 34 0.71*
Dactylitis 18 96 4.5 0.85"
Anterior uveitis 22 97 73 0.80"
Psoriasis 10 96 2.5 0.94"
Crohn'’s disease/ulcerative colitis 4 99 4.0 0.97*
Positive family history for SpA 32 95 6.4 0.72
Good response to NSAIDs 77 85 5.1 0.27
HLA-B27 positivity 90 90 9.0 0.Mn
Elevated ESR/CRP 50 80 2.5 0.63
Sacroiliitis on MRI 90 90 9.0 0.1
'Since peripheral arthritis, enthesitis, dactylitis, uveitis, psoriasis and inflammatory bowel disease are not always present at the disease onset it is recommended to
ignore their absence upon evaluation of the disease probability.

CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; LR: Likelihood ratio; SpA: Spondyloarthritis.

Adapted with permission from [24].
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Probability of axial

spondyloarthritis
0%
10% Axial spondyloarthritis improbable
20%
30%
| N40%
\ 50% Uncertain, additional tests are necessary
60%
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T~ 80%

Probable axial spondyk())%lrthritis
"Definite axial

0O 20 40 60 80 100 120 140 160 180 200SPONdyloarthritis
LR product

Figure 4. Relationship between the likelihood ratio product and the
resulting post-test probability of axial spondyloarthritis, based on an
assumed pretest probability of 5%.

LR: Likelihood ratio.

Data taken from [24].

SpA — usually predominantly affecting lower
limbs and/or asymmetric; enthesitis or dactyli-
tis) one or two SpA feature (depending on the
features being positive — Ficure 5B), must be pres-
ent in order to fulfill the peripheral SpA criteria.
The sensitivity of these criteria was estimated as
77.8% and specificity as 82.2% [41].

Development of SpA criteria sets is an impor-
tant step not only in improvement of early
diagnosis but also in improvement of access of
patients with early (nonradiographic) axial SpA
to anti-TNF therapy: in the recent update of the
international ASAS recommendations on the
use of anti-TNF agents, fulfillment of ASAS
classification criteria for axial SpA was included
as an alternative to fulfillment of the modified
New York criteria for AS [15]. There are several
ongoing clinical trials investigating efficacy
of anti-TNF agents in patients with axial SpA
without radiographic sacroiliitis and in patients
fulfilling the peripheral SpA criteria. Positive
results of these trials would not only increase the
number of treatment options for patients with
early SpA but also provide important support
for the proposed SpA concept.

Referral recommendation for
primary care

Early diagnosis of AS/SpA is not possible with-
out early referral of patients to rheumatologists.
There is still an unmet need for awareness
improvement and referral strategy implemen-
tation on the primary care level. In 2005,
our group proposed a referral strategy (Tasie 3)
suitable for screening of patients with high

662 Int. J. Clin. Rheumatol. (2011) 6(6)

probability of axial SpA among patients with
chronic low back pain [42].

This strategy was evaluated for the first time
in the Berlin area; the patients were referred by
orthopedist (representing the primary care level
for the majority of patients with back pain in
Germany) and general practitioners to one cen-
ter specialized on SpA. The definite diagnosis
of axial SpA was made in 45.4% of 350 referred
patients [43]. In patients with only one positive
screening parameter, axial SpA was diagnosed
in 34.2% of the cases, while in patients with at
least two positive parameters a diagnosis of axial
SpA was made in 62.6% of the cases [43).

In order to validate the referral strategy and
to confirm the results of the initial study, we
recently performed a multicenter AS survey trial
to evaluate and compare referral parameters in
early SpA. In this trial we compared two strat-
egies: strategy one: the original strategy with
three referral parameters described above, and
strategy two with five parameters (at least two
were required to be positive) — the same three
parameters as in strategy one and additionally a
positive family history of AS or a good treatment
response to NSAIDs. Importantly, the simple
strategy one was not worse but even slightly bet-
ter than the more complex strategy two: 41.8%
out of 318 patients referred via strategy one and
36.8% out of 242 patients referred via strat-
egy two were diagnosed with definite axial SpA
(AS or nonradiographic axial SpA) [44].

Use of inflammatory back pain as a single
referral parameter might be an option for coun-
tries, in which HLA-B27 testing or imaging
procedures are not usual on the primary care
level or on the levels prior to referral to the
rheumartologist. As shown in two recent studies,
approximately one third of the patients referred
to rheumatologist because of inflammatory
back pain were diagnosed with axial SpA [45.46).
The main issue in such a strategy is a correct
interpretation of the back pain as ‘inflamma-
tory’ that requires an appropriate training and
some experience. In contrast to inflammatory
back pain, HLA-B27 and sacroiliitis on imag-
ing are more objective parameters and should

be applied as well where possible.

Conclusion

A substantial improvement of the early diagnosis
of AS and the whole group of SpAs has occurred
in the last decade. A new concept of SpA, intro-
duction of MRI as one of the key diagnostic
tools in detecting the earliest signs of inflam-
mation, application of the eatly referral strategy,
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development of new classification criteria for
SpA have contributed to the continuous process
of the early diagnosis improvement.

Future perspective
Improvement of the early diagnosis of AS/SpA is
not possible without implementation of the major

practice. This, in turn, is not possible without
width dissemination of the SpA knowledge and
increasing awareness of SpA among rheumatolo-
gists and other specialists dealing with chronic
back pain. The ASAS group recently introduced
a unique project: ASAS Slide Library containing
approximately 250 slides covering all major top-

advances discussed above into routine clinical ics of the SpA concept, epidemiology, diagnosis

Q Patient with predominant axial manifestations (back pain >3 months and
onset <45 years) with or without peripheral manifestations

Sacroiliitis on imaging" HLA-B27

Plus 21 SpA
feature

Plus >2 other

SpA features: SpA features

Inflammatory back pain
Arthritis

Enthesitis (heel)
Uveitis

Dactylitis

Psoriasis
Crohn’s/colitis

Good response to NSAIDs
Family history for SpA
HLA-B27

Elevated CRP

9 Patient with peripheral manifestations only
(if back pain is actually present the axial SpA criteria should be applied)

Arthritis* or enthesitis or dactylitis

plus

>1 SpA feature: >2 other SpA features:
Uveifis _ Avrthritis
Psoriasis Enthesitis
Crohn’s/colitis Dactylitis
Preceding infection Inflammatory back pain ever
HLA-B27 Family history for SpA
Sacroiliitis on imaging

Figure 5. The Assessment of Spondyloarthritis classification criteria for axial and peripheral
spondyloarthritis. (A) Axial spondyloarthritis [39,40]. (B) Peripheral spondyloarthritis [41].

*Sacroiliitis on imaging refers to definite radiographic sacroiliitis according to the modified New York
criteria [12] or sacroiliitis on MRI according to the Assessment of Spondyloarthritis consensus
definition [33].

*Peripheral arthritis: usually predominantly lower limb and/or asymmetric arthritis.

CRP: C-reactive protein; SpA: Spondyloarthritis.
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Step 1

A patient with chronic back pain (>3 months) and

first symptoms at age <45 years

Step 2
(at least one of the following must be positive)
Step 3

Inflammatory back pain or HLA-B27 positive or
sacroiliitis on any imaging®
Refer to rheumatologist

'Only if available, not recommended routinely for screening on the primary care level.

Data taken from [42].

and treatment [101]. The slide library originally
developed in English has been already translated
into eight languages (Chinese, German, Greek,
Hungarian, Portuguese, Russian, Spanish and
Turkish; translations into Croatian, French,
Italian and Ukrainian are now ongoing) and has
being updated annually. Importantly, the use of
the ASAS slide is free for educational use and we
expect continuous growth of this collection in
the next years.

We expect that patients with suspicion of SpA
will be referred to a rheumatologist earlier due to
consecutive application of the early referral strat-
egy on the primary care level. The use of MRI for
the early diagnosis of AS/SpA will increase. We
can also expect development of the definition of
chronic inflammatory changes of sacroiliac joints

seen in MRI that can even lead to the replacement
of the x-ray by MRI as a first imaging tool if SpA
is suspected.

It is anticipated that the concept of axial SpA
considering nonradiographic axial SpA and AS as
two possible stages of one disease will be widely
accepted by clinicians. Positive results of the
ongoing trials investigating anti-TNF therapy
in nonradiographic axial SpA and expected label
extension of anti-TNF drugs covering the whole
group of axial SpA would improve acceptance of
the axial SpA concept. Similarly, positive results
of the trials investigating anti-TNF therapy in
peripheral SpA will increase the interest to this
previously poorly defined and poorly treated sub-
group of patients and will improve diagnosis and
treatment.

Concept of spondyloarthritis
The term ‘spondyloarthritis’ (SpA) is a collective term for a group of diseases sharing common clinical and genetic features.
All spondyloarthritides can be classified as axial (predominant involvement of the spine and/or sacroiliac joints) or peripheral (peripheral
joint and entheseal involvement).
Nonradiographic axial SpA and ankylosing spondylitis (AS) are considered as two possible stages of one disease.
Epidemiology
AS has a prevalence of approximately 0.5% in the central European and north American white populations, while the prevalence of the
entire SpA group is approximately 1.5-2%.
Importance of early diagnosis
Early diagnosis of AS/SpA leads to early initiation of effective treatment and improves an outcome.
SpA features relevant for early diagnosis
The most important clinical manifestation of AS and all axial SpAs is inflammatory back pain. Good response of back pain to NSAIDs
and family history of spondyloarthritides are also relevant. Other common SpA features (peripheral arthritis, enthesitis, dactylitis, uveitis,
psoriasis and inflammatory bowel disease) are not necessarily present at the disease onset.
HLA-B27 and, to a lesser extent, acute phase reactants are laboratory tests, which are relevant for the early SpA diagnosis.
X-ray of the sacroiliac joints is usually the first imaging procedure in patients with suspicion of AS; radiographic sacroiliitis, however,
might not yet be present at the early disease stage.
MR is able to detect the earliest signs of inflammation in the sacroiliac joints and, therefore, is especially relevant for early diagnosis.
An approach for the early SpA diagnosis in clinical practice
An easy approach for the calculation of the individual probability of SpA based on the positive and negative predictive value of the
clinical, laboratory and imaging parameters was developed.
New classification criteria for SpA
The Assessment of Spondyloarthritis International Society recently developed new classification criteria for axial and peripheral SpA
covering nearly the whole spectrum of the spondyloarthritides.
Referral recommendation for the primary care
We recommend that patients with chronic back pain (and back pain onset prior to 45 years of age) seen on the primary care level should
be referred to a rheumatologist if at least one of the following features is present: inflammatory character of the back pain, HLA-B27 or
sacroiliitis on any imaging.

Int. J. Clin. Rheumatol. (2011) 6(6)
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The activity supported the learning objectives.

The material was organized clearly for learning to occur.

The content learned from this activity will impact my practice.

The activity was presented objectively and free of commercial bias.

1. Your patient is a 40-year-old African American man with 3 months of low back pain
not related to any history of trauma or overuse. You consider whether this patient
has spondyloarthritis.

You realize that spondyloarthritis is closely associated with the presence of the
HLA-B27 antigen. HLA-B27 is most likely to be encountered in which of the
following populations?

[0 A African Americans
1 B Inuits

[0 C Japanese Americans
[ D Mexican Americans

2. You take a more extended history. Which of the following findings is most
suggestive of spondyloarthritis in this patient?

[0 A The absence of enthesitis

1 B The absence of dactylitis

[1 C The absence of psoriasis

[0 D A substantial reduction in pain after taking full-dose NSAIDs

3.  Which of the following clinical presentations is most consistent with a diagnosis of
ankylosing spondylitis?
[0 A A peakintensity of pain in the late afternoon
[1 B Pain substantially improved with rest
[1 € Onset after age 50
[0 D Morning stiffness

4. What should you consider as you initiate a diagnostic workup for spondyloarthritis?

[0 A The presence of the HLA-B27 antigen alone is virtually diagnostic for ankylosing
spondylitis

Erythrocyte sedimentation rate is universally elevated in cases of spondyloarthritis
Plain radiographs should not be used in the evaluation for possible spondyloarthritis

O N w

O
O
O MRI of the sacroiliac joints allows for early identification of patients with axial
spondyloarthritis
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