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Significance of structural changes in the
axial skeleton in patients with axial
spondyloarthritis: how important are
lesions in the sacroiliac joint?

Juergen Braun

ABSTRACT

Inflammatory back pain (IBP) is a characteristic clinical
symptom of patients with axial spondyloarthritis (axSpA)
that is caused by inflammation in the axial skeleton. In
early disease stages the sacroiliac joints (SIJ) are most
often affected, the spine usually at later stages. In many
but clearly not all cases of axSpA new bone formation in
form of syndesmophytes and ankylosis occur in the further
course of the disease. Function and mobility may be
impaired by both, inflammation and structural changes. In
clinical trials outcome parameters most often used refer to
pain, disease activity, function, mobility and global health
but many researchers are also interested in radiographic
progression in the axial skeleton of patients with axSpA.
This viewpoint discusses the relevance of structural
changes in the SIJ in comparison to the spine and in
relation to functional outcomes and mobility.

INTRODUCTION

Axial spondyloarthritis (axSpA) is a chronic
inflammatory rheumatic disease that mani-
fests primarily in the axial skeleton, initially
mostly in the sacroiliac joints (SI]), later
spreading to the spine in many but not
all cases." The disease is characterised by
inflammation and new bone formation in
the axial skeleton and other entheseal sites.”
These pathologies are mostly assessed and
detected by conventional radiography (CR)
and MRI. Tumour necrosis factor inhibitors
(TNFi), IL-17 antagonists (IL-17i) and Janus
kinase inhibitors are shown to be efficacious
in patients with axSpA including clinical
signs and symptoms and reduction of axial
inflammation as assessed by MRL.> Another
important outcome is radiographic damage,
in axSpA usually appearing in form of syndes-
mophytes and ankylosis in the axial skeleton,
for example, in the SIJ and the spine.

Disease modification in axSpA
The concept of disease modification, defined
as retarding or stopping structural damage

by antirheumatic drugs (DMARDs) origi-
nally coming from rheumatoid arthritis (RA)
does not have a very solid basis in axSpA
because randomised  placebo-controlled
trials are lacking and because only low rates
of radiographic progression in the spine as
assessed by CR and scoring with mSASSS®
have been reported for the bDMARDs TNFi
and IL-17i’ ® while data on tsDMARDs are
underway. However, a reduction of erosions
and ankylosis in the SIJ as assessed by MRI
during bDMARD and tsDMARD treatment
has recently also been reported in axSpA
patients.”"* While studies looking at radi-
ographic changes in the SIJ in early disease
have already been published a while ago™ '
there is now a new report on such changes'
from the Swiss cohort which is well known
because the authors have already provided
more retrospective evidence that TNFi have
decelerating effects on radiographic spinal
progression in axSpA which is related to a
decrease of inflammation as suggested by
reduction of Creactive protein (CRP) levels.'®

Indeed, the situation is quite complex.
Therefore, it seems mandatory to put the
data into perspe(:tive.17 About 15 years ago,
we had asked the question: ‘what is the most
important outcome parameter in ankylosing
spondylitis?’ In this editorial, we challenged
the view that radiographic progression is
more or equally important as compared with
disease activity, pain and function. Last year,
we discussed the relevance of small changes
in MRI erosion counts in patients with axSpA
treated with bDMARDs and tsDMARDs
mainly related to their relevance for patient-
reported outcomes.'®

The radiographic course of axSpA
The recent developments regarding radio-
graphic progression in axSpA are a very good
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Fig.1b magnetic resonance imaging (MRI) of the SIJ showing a definite
structural change (erosion) in the sacral part of the right sacroiliac joint (arrow).

Fig.1a conventional a.p. radiograph of the lumbar spine
showing minor structural changes (sclerosis) in the iliac
part (arrow) of the right sacroiliac joint (SIJ).

Fig.1 This 32 year-old HLA B27-positive female patient had a 2-year-history
of inflammatory back pain and one episode of unilateral anterior uveitis.

Courtesy of Prof.X.Baraliakos.

Figure 1

reason to think about the nature of structural damage
and disease modification in this disease that affects the
SIJ early in the course and extends later to the vertebral
column where all three spinal segments can be involved.
There are two main targets of disease modification in
axSpA: (1) osteodestructive changes such as erosions and
(2) osteoproliferative changes such as syndesmophytes
and ankylosis. After the early hypothesis that the sequence
of events is inflammation—erosion—fat metaplasia—
bone formation'” the situation now seems to get more
complicated because follow-up MRI studies have repeat-
edly shown that in the vast majority of cases the cause
of new bone formation cannot be detected.” *' Never-
theless, several factors predictive of bone formation have
been identified showing that sex, smoking and almost all
structural changes in the SIJ and the spine are predic-
tive of radiographic progression as assessed by mSASSS,*
and there is strong evidence that spinal inflammation as
assessed by MRI and increased CRP levels are also predic-
tive™ while this is not the case for sacroiliac inflamma-
tion because, at least small changes are not specific for
axSpA**® while more extensive inflammatory changes in
the SIJ, in combination with HLA B27, were shown to
predict development of structural changes in the SIJ.* 27

What about the natural course of radiographic progression in
axSpA?

We do know that there is quite some variability in radi-
ographic spinal changes in follow ups on both, the indi-
vidual and the group level,” however, persistently high
disease activity as assessed by ASDAS is clearly associated

Fig.1c MRI of the SIJ showing bone marrow edema (BME)
and an erosion in the sacral part of the right SIJ (arrow).

Comparison of a conventional radiograph and MRI scans of a young patient with axSpA.

with more radiographic (mSASSS) damage.* An increase
of one ASDAS unit was shown to lead to an increase
of 0.72 mSASSS units within 2 years in that study, and
patients with inactive disease had an mSASSS increase of
about 5 points in 10 years.*

In cohort studies, about one-third of patients already
have syndesmophytes at baseline, and mean mSASSS
scores vary depending on disease duration. In patients
with about 10 years of disease duration the mean mSASSS
(range 0-72) is between 10 and 15. In patients treated
with bDMARDs such as TNFi and IL-17i the mean change
in mSASSS within 2 years has usually been below 1.
Importantly, vertebral erosions play only a minor role
in the development of structural spinal changes,” *
and those seem to very rarely occur in nr-axSpA™—even
though some patients classified as nr-axSpA have no defi-
nite structural changes in the SIJ but may have syndesmo-
phytes (which may also be due to the limited reliability of
the detection of such changes in the SIJ).

The situation for the SIJ is different for several reasons.
It is currently increasingly discussed whether radio-
graphic scoring should be replaced by MRI (figure 1)
because itis at least as good regarding structural changes,
much better in terms of active inflammation, and it does
not require ionising radiation.™ However, the progres-
sion of radiographic changes in the SIJ by at least one
grade after 2 years is known to only occur in a small
percentage of patients with early axSpA, and an elevated
CRP was a strong positive predictor of structural progres-
sion in the SI‘].35 36 Indeed, MRI scores for such structural
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SIJ changes are characterised by a floor effect indicating
that the measure has a low limit for potential responses
and many scores are near this limit. Thus, the range of
SIJ MRI scores (data calculated from the original publi-
cation by Maksymowych)®” for fat metaplasia (3.8 at base-
line and +0.5 change) and erosions (3.1 at baseline and
-1.0 change) is 0—40, while the range of scores for back-
fill (3.0 at baseline and +0.2 change) and ankylosis (5.8 at
baseline and +0.3 change) is 0-20.

Regarding erosions in the SIJ, there seems to be a
natural tendency for improvement™ and only a slight
increase within 5 years in an early cohort™ but there are
short-term MRI data suggesting a benefit of bDMARD
and tsDMARD therapy”™* .

Patients with axSpA may develop disease-related symp-
toms as early as in the third decade of life, and, taking
into account the increased mortality rate, they will live for
40-50 years with the disease. What is the role of structural
changes in the SIJ in this scenario? I think it is unlikely
that this role is very important. In fact, we do know that all
r-axSpA patients have or will develop such changes, while
this is only the case in a few nr-axSpA patients: the tran-
sition rate from no definite change to definite change in
the SIJ or from nr-axSpA to r-axSpA was reported to be
limited to not more than 12% within 2 years in GESPIC,”
and even lower in other cohorts such as DESIR.* Finally,
as a matter of fact, there are patients progressing rapidly
while others never will—and this is also true for the spine.
Unfortunately, there are no solid predictors for rapid
progression to date. The well reported and established
differences in terms of radiographic progression between
male and female patients with axSpA are beyond the
scope of this editorial.

Nevertheless, there is no doubt that patients with
r-axSpA are more likely to develop syndesmophytes
than patients with nr-axSpA, and that is similar to those
patients already having a syndesmophyte or more.

Furthermore, there has been an argument that patients
with r-axSpA also respond better to bDMARD therapy
than those with nr-axSpA. Indeed, this seemed actually
to be the case in several early studies but this was more
likely explained by wrong diagnoses and classification.
The studies with certolizumab’ and bimekizumab® *
have clearly shown that the response rates in r-axSpA
and nr-axSpA are comparable—if appropriate inclusion
criteria were used.

However, we do not know when erosions and anky-
losis will occur in the SIJ and, more importantly, what is
their prognostic significance? If at all, this is obviously
rather limited . In addition, how frequently should we do
follow-up X-rays or MRIs to know that and does it matter?

Of course, it is clear that axSpA patients with struc-
tural changes in the SIJ are much more likely to develop
syndesmophytes* but a decision to treat will always rely
on the presence of active inflammation rather than on
a higher likelihood to develop syndesmophytes because
we do not know whether this works (in the absence of
inflammation).

Another interesting question in this regard is the obser-
vation of increasing backfill in the SIJ*? in axSpA patients
on DMARD treatment. What is this? A repair mechanism
like in RA?** The starting point for (more) ankylosis? In
any case it is not clear what impact this observation has or
will have for the patients.

In any case, it is now increasingly clear that, for diag-
nostic purposes, the combination of bone marrow
oedema and erosions is the best option.*” The influence
of age has to be taken into account when evaluating
structural changes in SIJ,*® while the significance of other
structural changes in the SIJ which also occur in the
normal population is less clear.”

The important issue of replacing CR by low-dose CT
in detail is beyond the scope of this editorial—even
though there is increasing evidence that it does capture
the whole spine (in contrast to CR and scoring with the
mSASSS) and it is more sensitive to change.?'

What about the consequences of structural changes related
to function and mobility?

There is evidence that both, inflammation and structural
changes in the spine, have an impact on function and
mobility.*® In a 10-year study on TNFi-treated patients a
with both, r-axSpA and nr-axSpA, physical function as
assessed by the Bath AS functional index (BASFI) and the
Bath AS spinal mobility score (BASMI) remained rather
stable over time despite radiographic spinal progres-
sion, and no association between changes in mSASSS
and BASFI was found, while syndesmophytes (mSASSS)
seemed to exert more influence on spinal mobility
(BASMI) over time. The data of that study showed that an
increase of 20 and 12 mSASSS points over time would be
responsible for an increase of one BASFI or one BASMI
point, respectively.”’ In a paper on the GESPIC cohort,”
statistical analyses adjusted for structural damage in the
spine as assessed by mSASSS, disease activity (BASDAI)
and gender, revealed an independent association of a
sacroiliitis sum score with BASFI and BASMI. Change by
one radiographic sacroiliitis grade in one joint was associ-
ated with BASFI/BASMI worsening by 0.10/0.12 points,
respectively, independently of disease activity and struc-
tural damage in the spine. These data show that there is a
minimal almost neglectable direct effect of structural SIJ
changes on function and mobility.

CONCLUSIONS

The clinical value of detecting a decrease or increase of
structural changes in the SIJ in much detail is not very
clear at present, even though higher degrees of such
changes are associated with more radiographic progres-
sion in the spine. Nevertheless, it is reassuring that anti-
inflammatory therapies do rather decrease such changes
in the SIJ—even though it seems very clear that the reduc-
tion of inflammation and bone formation in the spine is
much more important from the patients’ point of view
because of their impact on spinal function and mobility.
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As previously mentioned, I would like to propose to
get rid of the term nr-axSpA for diagnosing patients.”!
This term should only be used for classification purposes.
Especially in patients with syndesmophytes but no clear
radiographic changes in the SIJ use of this term doesn’t
make sense. Of course, SIJ need to be evaluated for more
or less structural changes to assess the disease status of
patients (according to their symptoms) but why should
we determine a radiographic state in the SIJ method-
ologically known not to be very reliable that, in addition,
is subject to change? Of interest, in a study on axSpA
patients with a symptom duration of less than 2years,”
nearly half of the patients already had structural changes
in the SIJ—suggesting that the concept nr-axSpA has
limited value for identifying early patients. Indeed, it
seems more interesting to look at the time period between
the onset of typical symptoms and the first appearance of
structural changes in the SIJ, for example, to assess how
fast structural changes develop. Finally, I think it’s time to
replace CR of the SIJ by MRI since it is the better imaging
technique to detect inflammatory and structural changes
(figure 1) in the SIJ.”" %

Correction notice This article has been updated since it was first published
online. The caption to figure 1 has been updated and reference 53 has been moved
to the last paragraph.
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