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ARTICLE INFO ABSTRACT

Keywords: Objective: To assess whether the presence of bone marrow edema (BME) leads to the development of structural
(axSpA lesions at the same anatomical location of the sacroiliac joints (SIJ), and to investigate the association between
MRI

BME patterns over time and structural lesions in patients with early axial spondyloarthritis (axSpA).

Methods: Patients with axSpA from the DESIR cohort with >2 consecutive magnetic resonance imaging (MRI)-SIJ
were assessed at baseline, 2 and 5 years. MRI-SIJ images were divided into 8 quadrants. The association between
BME and subsequent structural lesions (sclerosis, erosions, fatty lesions, and ankylosis) on MRI in the same
quadrant was tested longitudinally. Additionally, patients were grouped according to the pattern of BME evo-
lution across quadrants over time (no BME, sporadic, fluctuating, and persistent). The association between these
patterns and 5-year imaging outcomes (eg: >5 erosions and/or fatty lesions on MRI-SIJ) was tested.

Results: In total, 196 patients were included. BME in each quadrant was associated with sclerosis (OR:1.9 (95%CI:
1.1;3.4)), erosions (1.9 (1.5;2.5)) and fatty lesions (1.9 (1.4;2.6)). Ankylosis was uncommon. There was a
gradient between increased level of inflammation and subsequent damage: compared to the ‘no BME’ pattern,
the sporadic (OR (95% CI): 2.1 (1.0;4.5)), fluctuating (OR:5.6(2.2;14.4)) and persistent (OR:7.5(2.8;19.6))
patterns were associated with higher structural damage on MRI-SIJ at 5-years.

Conclusions: In early axSpA, inflammation on MRI-SIJ leads to damage at the quadrant level. The higher the
exposure to inflammation across quadrants in the SIJs over time the higher the likelihood of subsequent struc-
tural damage, suggesting a cumulative effect.

Radiography
Imaging
Progression)

Introduction (axSpA) [1]. The diagnostic value of BME on magnetic resonance im-
aging of the SIJ (MRI-SLJ) is well known [1].

Bone marrow edema (BME) detected on magnetic resonance imaging Our understanding of the prognostic role of acute inflammation has
(MRY) is the imaging translation of an acute inflammatory lesion. BME also increased substantially over the years. Patients with axSpA with
can occur both in the subchondral bone of the sacroiliac joints (SIJ) and acute lesions on the MRI-SIJ are more likely to respond to therapy than
in the corners of the vertebrae in patients with axial Spondyloarthritis patients without acute lesions [2]. Also, several studies have shown that
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the presence of BME predicts pathological new bone formation in ra-
diographs of the sacroiliac joints (SIJ) [3,4]. However, these analyses
were conducted at the level of the SIJ, irrespective of the location of BME
and new bone formation, which could theoretically take place in
different quadrants.

Available therapeutic options are effective in reducing BME [5].
Thus, in theory, suppressing BME should at least retard the formation of
structural lesions [6]. However, definitive evidence supporting this
claim is yet to be produced. In truth, the pathophysiology of new bone
formation in axSpA is still poorly understood. It is believed that once
inflammation disappears it ignites a repair mechanism that leads to
structural damage (i.e. bony bridges) [7]. Studies looking at the effect of
BME on the subsequent formation of new syndesmophytes in the same
location are in agreement with this hypothesis, but the effect-size is
rather small [8].

The evidence informing the prognostic value of individual BME le-
sions in the S1J is more limited. In fact, thus far no study has investigated
whether BME is linked to a structural lesion in the same anatomical
location in the SIJ. In addition, the location of BME in the SIJ may vary
over time, and it might appear and disappear more than once in the same
patient [9]. However, the effect of such fluctuations on the burden of the
disease has not yet been determined.

Therefore, we decided to investigate the prognostic significance of
BME in the SIJ of patients with axSpA. Our aims were twofold: i. to
assess whether there is an association between BME and subsequent
development of structural lesions in the same anatomical location; and
ii. to determine whether there is an association between the evolution
pattern of BME-SIJ over time and long-term structural outcomes.

Methods
Patients and study design

Patients with early axSpA from the Devenir des Spondyloarthropathies
Indifferénciées (DESIR) cohort (clinicaltrials.gov: NCT 0164 8907) were
included. DESIR has been previously described in detail [10]. Briefly,
consecutive patients, aged 18 to 50 from 25 centers in France, with in-
flammatory back pain for at least 3 months but less than 3 years, for
whom the treating rheumatologist considered the symptoms suggestive
of axSpA (a score >5 on a scale from 0 to 10) were included between
December 2007 and April 2010. Each patient was followed every 6
months up to 2 years, and yearly thereafter up to 5 years. In the current
study, only patients with at least 2 consecutive MRI-SIJ available were
included (baseline required). By protocol, at two and five years of
follow-up, MRIs were only performed in participating centers in Paris (n
= 9 out of the 25 participating centers), which means that only these
patients could be eligible for this study. The study was conducted ac-
cording to good clinical practice guidelines and was approved by the
appropriate local medical ethical committees. Written informed consent
had been obtained from participating patients before inclusion.

Imaging acquisition

Radiographs (SIJ and spine) and MRI-SIJ images were obtained at
baseline (for all patients), 2 years, and 5 years. MRI-SIJ were performed
on a 1-1.5T scanner providing T1-weighted Turbo Spin-Echo (T1-w) and
Short Tau Inversion Recovery (STIR) sequences. Scanning was per-
formed in a coronal oblique plane, with a slice thickness of 4 mm. A
detailed description of the MRI protocol in DESIR has been previously
reported [11]. Each radiograph and MRI image was independently
scored by three independent central readers, blinded to clinical data and
to the results of other imaging modalities and without known
chronology.
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Structural outcomes

We used structural outcomes in the SIJ, both on MRI and radio-
graphs, and in the spine, assessed with radiographs. On the MRI-SLJ,
each side of the SIJ (left/right) was divided into quadrants (Q1 to
Q4): Q1 corresponds to upper iliac, Q2 to upper sacral, Q3 lower sacral,
and Q4 to lower iliac. The dichotomic presence of each elementary
lesion, namely sclerosis, erosions, fatty lesions, and ankylosis in each
quadrant and each slice according to previously published definitions
[12]. Presence or absence of each lesion was defined in each quadrant,
as a binary variable, taking all slices into account.

Radiographic structural damage of the SIJ was measured with the
modified New York (mNY) grading system as a binary (mNY positive/
mNY negative) and a continuous variable (the total score ranges from
0 to 8, and is composed of the sum of the two sides of the SIJ, each side
ranges 0-4) [13], and structural damage of the spine was assessed ac-
cording to the modified Stoke Ankylosing Spondylitis Spinal Score
(mSASSS) (0-72) [14].

Main variable of interest — Inflammation (bone marrow edema) on MRI-
SLJ

The dichotomic presence of each elementary BME was assessed in
each quadrant (defined in the same way as explained for structural
outcomes) and in each visit according to the ASAS definition [12].

Additionally, for patients who had MRI-SIJ performed at all three
time points, four mutually exclusive groups were created according to
the pattern of BME observed when assessing the evolution of BME in all
8 quadrants over the 5 years: i. “no BME”, was defined when none of the
quadrants ever presented BME; ii. “fluctuating”, when one of the two
scenarios was present: either SIJ-BME was present at a given quadrant at
baseline, absent at 2 years and present again at 5 years or if BME was
present only at 2 years; iii. “persistent” if BME was present in the same
quadrant, in at least one of the 8 quadrants, in all time points, regardless
of other quadrants; and iv. “sporadic”; when BME neither changed be-
tween being present and absent nor was persistently present or absent
across visits; that is, when the BME pattern did not fulfill any of the
former definitions.(Fig. 1)

Each elementary lesion was considered to be present or absent ac-
cording to the assessment of each individual reader. For descriptive
purposes only, aggregated scores were computed based on the mean of
the three readers for continuous variables and 2 out 3 readers agreement
for dichotomous variables.

Additional clinical variables

Disease activity was assessed with the Ankylosing Spondylitis Dis-
ease Activity Score (ASDAS) [15]. Treatment with non-steroidal anti--
inflammatory drugs (NSAIDs), oral steroids, conventional synthetic
disease-modifying antirheumatic drugs (csDMARDs), and tumor necro-
sis factor inhibitors (TNFi) was also recorded as yes/no in each visit.
C-reactive  protein (CRP) and smoking status (current
smoker/non-current smoker) as well. Information on age, gender,
human leukocyte antigen B27 (HLA-B27) status, and symptom duration
(in years) was collected at baseline.

Statistical analysis

The longitudinal association between BME and the subsequent for-
mation of each of the elementary structural lesions (erosion, sclerosis,
fatty lesion, and ankylosis) in the same quadrant was tested in time-
lagged multilevel (reader, patient, quadrant) GEE models with autore-
gression, considering individual reader data and with an exchangeable
working correlation structure to handle repeated measures over time.
Time-lagged models were run so that the relationship between BME at
one-time point and the structural lesions in the subsequent time point
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Fig. 1. Patterns of bone marrow edema (BME) distribution over time when considering all simultaneous quadrants of the sacroiliac joints (SIJ) over time
Black square: BME presence; White square: BME absence; Q: quadrant; BL: Baseline; 2Y: 2 years; 5Y: 5 years.

could be analysed, bringing the temporal relationship into the analysis.
Time-lagged models refer to the inclusion of the variable of interest in
the previous time point compared to the time point of the outcome (e.g.
BME at year 2 as the time-lagged variable of interest and analysing its
effect on erosions at the subsequent time point, i.e. at year 5). Autore-
gressive models mean that they were adjusted for the corresponding
structural lesions (i.e. outcome) in the previous time point.

The effect of the BME pattern on 5-year imaging outcomes (mNY,
mSASSS, and, on MRI-S1J, the presence of >5 erosions and/or fatty le-
sions, >3 erosions, and >3 fatty lesions) was evaluated using individual
reader scores, for both the BME pattern and the imaging outcomes, in
multilevel (reader and patient) generalized estimating equations (GEE)
models (assuming an exchangeable correlation structure).

All models (for both types of analyses described) were adjusted for
gender, symptom duration, presence of HLA-B27, smoking status,
ASDAS and treatment (NSAID, csDMARD, bDMARD).

Table 1
. Baseline characteristics of all patients and according to the BME pattern.

Sensitivity analyses

The analysis was repeated: (i). including only patients with a clinical
diagnosis who also fulfilled the ASAS classification criteria for axSpA;
(ii). including only patients for whom there was certainty for the clinical
diagnosis of axSpA >7; (iii). Including only patients who during follow-
up, in contrast with baseline, were considered not to have axSpA and;
(iv). using CRP, instead of ASDAS, as a confounder.

Results

From the 262 eligible patients, 196 had an MRI-SLJ in at least two
consecutive visits and were therefore included. The mean age was 38
years (SD 9) and 48% were male (Table 1). Baseline characteristics were
similar between the included (n = 196) and excluded patients (n = 512)
(Online Supplementary Table S1). Most of the patients received treat-
ment with NSAIDs at baseline (95%) and almost half (49%) were treated
with a TNFi at least once after the baseline visit.

All patients (n Patients with 3 MRIs No BME (n = 63/ Sporadic (n = 34/ Fluctuating (n = 21/ Persistent (n = 18/ p-

=196) (n=136) 136;46%) 136;25%) 136;15%) 136;13%) value§
Age (years) 38 (9) 34 (9) 35(10) 34 (8) 31 (8) 34(9) 0.35
Male gender (%) 95 (48) 68 (50) 31 (40) 15 (44) 9(43) 13 (72) 0.22
Symptom duration (years) 1.5(0.9) 1.5(0.8) 1.4 (0.8) 1.5(1.0) 1.5(0.9) 1.6 (0.9) 0.95
HLA-B27 (%) 121 (61) 85 (63) 33(52) 22 (65) 18 (86) 12 (67) 0.05
ASAS axSpA classification 128 (65) 90 (67) 32(51) 24 (73) 18 (86) 16 (89) <0.01

criteria (%)
Smokers (%) 74 (38) 51 (38) 21 (33) 13 (38) 7 (33) 10 (56) 0.37
ASDAS-CRP* 2.6 (0.9) 2.7 (0.9) 2.9 (0.9) 2.8 (0.9) 2.1(0.8) 2.4(0.9) <0.01
BASDAI (0-10) 4.3 (2.0) 4.4 (2.0) 5.1(@1.7) 4.7 (2.0) 3(1.6) 3.4 (2.1) <0.01
CRP (mg/L)* 7.5 (11.8) 7.9 (12.5) 7.5 (15.1) 10.3 (10.8) 6.3 (7.8) 6.4 (9.2) 0.03
NSAIDs (%) 187 (95) 129 (95) 59 (94) 33(97) 21 (100) 16 (89) 0.40
Oral steroids (%) 23 (12) 19 (14) 8 (13) 6 (18) 2 (10) 3(17) 0.82
csDMARD:s (%) 28 (14 25 (18) 16 (25) 4 (12) 3(14) 2(11) 0.27
mNY (%)* 39 (20) 19 (15) 6 (10) 4(13) 3(15) 6 (35) 0.07
mNY grading (0-8)* 1.3 (1.6) 1.4 (1.8) 0.8 (1.3) 1.4 (1.6) 1.9 (2.0) 2.7 (2.3) <0.01
Presence of MRI-SIJ BME (%) 58 (29) 41 (30) 0 (0) 14 (41) 11 (52) 18 (100) <0.01
> 5 fatty lesions or erosions 30 (15) 22 (16) 4 (6) 8(24) 4 (19) 6 (33) 0.02
on MRI-SIJ (%)

mSASSS (0-72)* 0.5 (1.8) 0.6 (1.9) 0.5 (1.0) 0.5 (1.0) 0.5 (0.7) 1.7 (4.7) 0.97

Values are mean (standard deviation) for continuous variables and number (%) for categorical variables. §For categorical variables chi2 was used; for continuous

variables Kruskal-Wallis H test was used.

" 5-10% of patients with missing data. BME: bone marrow edema; HLA-B27: Human leukocyte antigen B27;ASAS axSpA: axial spondyloarthritis according to the
Assessment of SpondyloArthritis international Society; CRP: C reactive protein;ASDAS-CRP: Ankylosing Spondylitis Disease Activity Score CRP; BASDAI: The Bath
Ankylosing Spondylitis Disease Activity Index; mSASSS: modified Stoke Ankylosing Spondylitis Spinal Score; NSAIDs: non-steroidal anti-inflammatory drugs;
c¢sDMARDs: conventional synthetic disease modifying antirheumatic drugs; mNY: modified New York criteria; MRI-SIJ: magnetic resonance imaging of the sacroiliac

joints. TNFi: tumor necrosis factor inhibitor.
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BME and fatty lesions were evenly distributed across quadrants,
while erosions and sclerosis occurred preferably in the iliac side (Q1 and
Q4). BME decreased over time (from 11 to 16% to 7-14% of each
quadrant), while erosions and fatty lesions increased (from 2 to 33% to
6-28%, and from 4 to 14% to 9-21%, respectively). Sclerosis and
ankylosis were infrequent lesions and did not change substantially over
time (Table 2).

We found a longitudinal association between the presence of BME in
a given quadrant and the presence of sclerosis (OR (95%CI): 1.9 (1.1;
3.4)), erosions (OR:1.9 (1.5; 2.5)) and fatty lesions (OR: 1.9 (1.4; 2.6)) in
the same quadrant in the subsequent visit (Table 3). The association
between BME and ankylosis was not possible to test, due to the low
number of quadrants with ankylosis (n = 36/1536, 2%)). Sensitivity
analyses yielded similar findings (Online supplementary Table S2).

The four patterns of BME were distributed in the following order in
the 136 patients that had MRI-S1J available in all visits: no BME (n = 63,
46%), sporadic (n = 34, 25%), fluctuating (n = 21, 15%), and persistent
(n = 18, 13%). Patients’ baseline characteristics were mostly similar
across these BME pattern categories (Table 1). Patients with “persistent
BME” were more likely to smoke, when compared with the remaining
categories and patients in the “no BME” category were less likely to
fulfill the ASAS axSpA criteria, compared to the other groups. Also,
patients with ‘persistent BME’ pattern were more often male, mNY-
positive and had a higher mSASSS compared to the other groups.

Compared to patients with ‘no BME’, patients with the sporadic BME
pattern had a higher likelihood of being mNY positive at 5-years (OR
(95% CI): 2.1 (1.0; 4.5). Similarly, patients with fluctuating BME (OR:
5.6 (2.2; 14.4), and persistent BME (OR: 7.5 (2.8; 19.6) patterns had a
higher likelihood of being mNY positive at 5-years. This relationship
reflected a gradient in both the presence of BME and the higher damage
associated with it. Similar findings were observed for mNY as a
continuous outcome (sporadic (p (95% CI): 0.4 (0.1; 0.8)), fluctuating (p:
1.7 (1.1; 2.3) and persistent (f: 2.3 (1.6; 3.0)) and for >5 erosions and/or
fatty lesions on MRI-SIJ (sporadic (OR (95% CI): 2.9 (1.4; 5.9)), fluc-
tuating (OR: 4.2 (1.6; 10.8) and persistent (OR: 8.3 (4.1; 16.8)) as out-
comes, but not for mSASSS (Table 4). All sensitivity analyses yielded
similar findings (Online supplementary Table S3).

Discussion

We have found that, in patients with early axSpA, there is a longi-
tudinal association between the presence of inflammation and subse-
quent formation of structural lesions in the same quadrant, i.e., in the
same anatomical location, of the SIJ on MRI. In addition, we report an
increased risk for the development of structural damage even when in-
flammatory lesions on the SIJ fluctuate over time, with a dose effect in
the association between the exposure to inflammation and the likelihood
for structural lesions to occur in the SIJ (both MRI and radiographs).

Table 2
. Distribution of the different imaging lesions by quadrant.
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Table 3
. Association between BME and structural outcomes on MRI of the SIJs (refer-
ence group, No BME), n = 196.

Outcome Effect of BME (vs no BME) OR [95% CI] #
Sclerosis 1.9 (1.1;3.4)
Erosions 1.9 (1.5;2.5)
Fatty lesions 1.9 (1.4;2.6)

When ankylosis was assessed as an outcome, models were not convergent, due to
small number of observations. BME: Bone marrow edema; a - Adjusted for
symptoms durantions, HLAB27, gender, smoking status, non-steroidal anti-in-
flammatory drugs (NSAIDs), conventional disease modifying antirheumatic
drugs (csDMARDs), biological disease modifying antirheumatic drugs
(bDMARDs), and The Ankylosing Spondylitis Disease Activity Score (ASDAS).

Table 4
. Association between SIJ-BME patterns and structural outcomes on radiographs
(S1J and spine) and MRI-SIJ (reference group, No BME).

Imaging outcomes at 5 N Sporadic Fluctuating Persistent
years
mNY (0-8)° 124 0.4 (0.1;0.8) 1.7 (1.1;2.3) 2.3 (1.6;3.0)
mNY (yes/no)” 124  21(1.0;45) 5.6 7.5
(2.2;14.4) (2.8;19.6)
mSASSS (0-72)" 117 -0.2 -0.3 -0.5
(—0.9;0.6) (-1.3;0.3) (-1.3;0.3)
>5 erosions or/and fatty 127 2.9 (1.4,5.9) 4.2 8.1
lesions on MRI-S1J (yes/ (1.6;10.8) (4.1;16.6)
o)
>3 erosions on MRI-SIJ 127 8.1 14.7 10.6
(yes/no) b (2.4;26.9) (3.8;57.3) (3.0;37.4)
>3 fatty lesionson MRI-SLJ 127 7.9 16.9 8.0
(yes/no) b (1.9;31.9) (3.9;73.5) (1.9;33.9)

BME: bone marrow edema; SIJ: sacroiliac joints; GEE: generalised estimating
equations; mNY: modified New York; mSASSS: modified Stoke Ankylosing
Spondylitis Spinal Score; MRI: Magnetic resonance imaging.

# Estimated by linear GEE.

b Estimated by binomial GEE, ¢ Estimated by linear regression, All analyses are
adjusted for gender, symptom duration, smoking status, human leukotriene
antigen-B27, medication and disease activity.

There was an even distribution of BME and fatty lesions across all
quadrants while there was a predominant presence of erosions and
sclerosis on the iliac side. These findings are in line with the distribution
of elementary lesions found in patients with axSpA [16], such as in a
recent Danish study that evaluated the distribution of elementary lesions
on MRI across the SIJ of patients with axSpA compared to participants
with mechanical back pain [17].

BME decreased over time while structural lesions (erosions and fatty
lesions) increased. These findings are concordant with previous studies
[9]. In a Dutch study in which the natural history of BME in the SIJ was

Baseline (n = 196) and at 5 years (n = 192)

Left side BME n(%) Sclerosis n(%) Erosions n(%) Fatty lesion n(%) Ankylosis n(%)
BL 5Y BL 5Y BL 5Y BL 5Y BL 5Y
Q1 28 (14) 11 (8) 8(4) 7 (5) 46 (23) 39 (28) 19 (10) 19 (14) 2(2) 4(3)
Q2 25(13) 16 (12) 0 (0) 0(0) 8(4) 8(6) 25 (13) 26 (19) 2(2) 4(3)
Q3 23 (12) 9 () 0 (0) 0 (0) 3(2) 4(3) 15 (8) 25 (18) 3(2) 403
Q4 29 (15) 15 (11) 5(3) 21 27 (14) 18 (13) 21 (11) 19 (14) 3(2) 4(3)
Right side BME n(%) Sclerosis n(%) Erosions n(%) Fatty lesion n(%) Ankylosis n(%)
BL 5Y BL 5Y BL 5Y BL S5Y BL S5Y
Q1 27 (14) 16 12) 6 (3) 5(4) 39 (20) 36 (26) 7@ 12 (9) 1Q) 3(2)
Q2 27 (14) 19 (14) 0 (0) 0 (0) 12 (6) 10 (7) 28 (14) 29 (21) 1(1) 3@
Q3 21 (11) 10 (7) 0 (0) 0 (0) 32 8(6) 16 (8) 21 (15) 2(2) 7 (5)
Q4 32 (16) 15(11) 21 21 23 (12) 17 (12) 14 (7) 14 (10) 2(2) 7 (5)

BME: Bone marrow edema; Q: Quadrant; Q1: upper iliac; Q2: upper sacral; Q3: lower sacral; Q4: lower iliac.
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evaluated, after 2 years 47% of the BME lesions present at baseline
subsided, with only 8% new BME lesions appearing in the same period.

Similar to previous studies, our findings indicate that current
inflammation (BME) in the SIJ leads to future structural lesions (scle-
rosis, erosions and fatty lesions) [18]. Nevertheless, by using longitu-
dinal autoregressive time-lagged models that allow for a truly
longitudinal interpretation of the temporal sequence, we now for the
first time have the confirmation that both lesions, inflammatory and
subsequent structural lesions, take place in the same anatomical loca-
tion. This further supports the pathophysiological process underlying
the relationship between inflammation and damage. In fact, on average,
quadrants with BME were approximately 2 times more likely to show
structural lesions in the subsequent visit relative to quadrants without
BME in each patient.

We have identified different patterns for the change over time of
BME in the SIJ. Of note, in almost half of the patients BME could not be
identified over the entire 5 years of follow-up. Only 13% of the patents
had persistent BME, while the remaining had either a fluctuating or
sporadic pattern. Compared to the remaining groups, those with
persistent BME were more likely to smoke, to be male, mNY positive and
had also a higher spinal damage (higher mSASSS score). All of these are
known factors for radiographic progression at the level of the SIJ in
axSpA [19,20].

When assessing the association between BME patterns and future
structural damage, there was a dose effect between the presence of BME
and structural damage in the SIJ. This pattern reinforces the possible
prognostic value of MRI-SLJ for the early assessment of SIJ. Previous
studies have shown that structural damage assessed in pelvic radio-
graphs has a low sensitivity to change, while structural lesions (espe-
cially fatty lesions) detected on MRI-SLJ are a more sensitive alternative
over 5 years in patients with early axSpA [21]. Early detection of in-
flammatory changes on MRI-SIJ may therefore have relevant clinical
and prognostic implications.

This study is not without limitations. As mentioned above the
number of patients with structural lesions in the quadrants of the SIJ was
rather small, which might influence the effect estimates for our associ-
ations of interest. This is however a reflection of our population of pa-
tients with early axSpA with still little damage. We have addressed this
limitation, to some extent, by using multilevel models that use data from
each individual reader separately, an approach we have previously
shown to increase the likelihood to detect subtle associations [22]. In
addition, we have included patients with axSpA according to the treat-
ing rheumatologist which again reflects patients followed in clinical
practice. This setting might, however, increase the heterogeneity and
again influence our results. Notwithstanding, sensitivity analyses per-
formed in patients with a high level of confidence on the diagnosis and
also in patients who also fulfill the ASAS axSpA classification criteria
yielded similar results which adds credibility to our findings.

In summary, this study adds to the current knowledge by showing
that, in early axSpA, inflammation at the SIJ is associated with subse-
quent structural damage in the same anatomical location, in a ‘dose-
response’ manner (even when inflammation is fluctuating). These
findings strengthen the prognostic significance of bone inflammation in
axSpA and shed new light on the mechanisms of this complex disease.
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