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ABSTRACT 

Objective: The aim of this study was to assess the effect of baseline inflammation on 

Magnetic Resonance Imaging (MRI) on the change in Bone Mineral Density (BMD) over 5 

years in patients with early spondyloarthritis (SpA). 

Methods: From the patients of the DESIR cohort (an early axial SpA cohort), patients with 

BMD data at both baseline and 5 years, and baseline spine and sacroiliac joints MRI were 

included. Inflammation was assessed with the SpondyloArthritis Research Consortium of 

Canada (SPARCC) spine score. Significant BMD loss was defined by a change of 

>0.03g/cm². No patients had received TNF blockers before inclusion in the cohort. Univariate

and multivariable prognostic analyses were performed. An inverse propensity score weighting 

method was used to handle confounders.  

Results: One hundred and eighty-three patients were included (mean age 33.9±8.7 years, 58.5 

% men). A significant bone loss was reported in 51% (n=92) of patients at either lumbar spine 

or hip. Fourteen (7%) patients had low BMD (Z-score <-2) at the end of the follow-up vs 28 

(15%) at baseline. In multivariable analysis, age was a protective factor of 5 year-BMD loss at 

any site (OR=0.96, 95% CI [0.93– 0.99]). Baseline MRI inflammation has no significant 

effect on BMD change at any site (OR= 0.84, 95% CI [0.46–1.53]). 

Conclusion: Half of patients with early SpA have a significant bone loss at either lumbar 

spine or hip over 5 years. Baseline MRI inflammation is not a determinant of this bone loss. 

Keywords: early spondyloarthritis, bone mineral density, propensity score, inflammation, 

osteoporosis 
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1. Introduction

Osteoporosis is a well-known complication of spondyloarthritis (SpA) (1-5) and has been 

reported in patients with early disease (6, 7). The prevalence of osteoporosis in these patients 

typically aged 30-40 years has been reported to be 14–27% and 4–14% at the spine and hip 

respectively) (3, 6-8) and an increased risk of vertebral fractures has been reported in 

ankylosing spondylitis (AS) (9).  

In SpA, age and Body Mass Index (BMI) (10), male gender (8), presence of syndesmophytes 

(11), and a sustained inflammation have been showed to be associated with low bone mineral 

density (BMD) (10, 11). Drugs effective against inflammation do influence bone density (5). 

Positive effects of TNF blockers on BMD changes have been previously reported over short 

(6 months) and long term (6 years) follow-up (12-14). These BMD changes can be explained 

by an antiresorptive effect of TNF alpha blockers therapy, through the control of RANK 

ligand expression, osteoclastogenesis and osteoclast activity (15).  

In a cross-sectional study of patients with recent inflammatory back pain suggestive of early 

axial SpA (axSpA), presence of inflammation diagnosed by bone marrow oedema on 

magnetic resonance imaging (MRI) of the spine was significantly associated with low bone 

mineral density at both the spine and the hip (16).  

The objectives of this study were to assess the 5 year-changes in BMD and to assess the 

impact of baseline MRI inflammation on BMD loss in patients with recent inflammatory back 

pain suggestive of early axial SpA.  

2. Methods

2.1. Study population: the DESIR Cohort 
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Patients were included from the DESIR (DEvenir des Spondyloarthrites Indifférenciées 

Récentes) cohort (17) (NCT01648907). DESIR is a French longitudinal prospective cohort 

including patients from 25 regional centres in France. Patients were over 18 years and under 

50 years and reported Inflammatory back pain (IBP) for more 3 months and less 3 years 

suggestive of early SpA. Written informed consent was filled out by all participants. Steroids 

intake was permitted only if daily doses of less than 10 mg prednisone and had to be stable for 

at least 4 weeks before baseline, and no previous TNF alpha blockers use was allowed. A total 

of 708 patients were included between October 2007 and April 2010.  

Study visits occurred every 6 months during the first 2 years of follow-up and yearly 

thereafter. Data from the first 5 years of follow-up were included in this analysis. Per 

protocol, twelve of the 25 participating centers performed BMD measurements in all patients 

at baseline. In this present study, only patients with BMD measurements both at baseline and 

at 5 years and baseline MRI assessment were included. 

2.2. Collected parameters  

2.2.1. Clinical parameters and ongoing treatments 

At baseline were collected: age (y), Body Mass Index (BMI) (Kg/m²), risk factors for 

osteoporosis (current smoking, alcohol intake, presence of inflammatory bowel disease (IBD) 

, last 6-months use of systemic corticosteroids), Bath Ankylosing Spondylitis Disease 

Activity Index (BASDAI (18), ASDAS-CRP (19) and ongoing treatments. Non-Steroidal Anti 

Inflammatory Drugs (NSAIDS) intake was defined by the ASAS-NSAID score which reflects 

the magnitude of the NSAID intake during a given period of time, ranging from 0 to 100, 

where 100 represents a full NSAID dose during the studied period of time (20). In this study, 

the ASAS-NSAID score was calculated for the week preceding the visit. Despite at baseline 

no patients had been exposed to TNF alpha blockers, for this present analysis we considered 
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that TNF alpha blockers initiation during the first 6 months after inclusion could be 

considered as baseline use, to be included in the model as predictive “baseline” predictive 

factors.  

2.2.2. Baseline biological parameters 

C - reactive protein (CRP) and HLA- B27 status were assessed. 

2.2.3. Central reading of X-rays and MRI: 

X-rays

The spinal structural changes were evaluated by the modified Stokes Ankylosing Spondylitis 

Spinal Score (mSASSS) and the number of syndesmophytes. The structural damage at the 

sacroiliac joints was evaluated by the modified New York criteria.  

Spine and sacroiliac joint MRI 

All patients underwent at baseline an MRI of the sacroiliac joints and the whole spine, 

according to a standardized protocol. The SpondyloArthritis Research Consortium of Canada 

(SPARCC) methods were used for scoring inflammation at the spine and SIJ (21, 22). For 

scoring of the SIJs, each SIJ was divided into four quadrants. Increased signal intensity on 

STIR in each quadrant was scored. An additional score of 1 was given if each SIJ on each 

slice had intense signal. Thus, a patient’s maximum SPARCC score of the SIJs would be 72. 

For scoring the spine, each discovertebral unit was divided into four quadrants. Additional 

scores were given if each discovertebral unit on each slice had intense signal or had a signal 

depth >1 cm. The six discovertebral units with the highest scores were calculated, and a thus 

patient’s maximum SPARCC score of the spine would be 108 (21, 22). MRI inflammation 

was defined as a SPARCC score >0 at any site (either SIJ or Spine). 
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All images were centrally read by 3 experienced readers, who were blinded for clinical data. 

For binary variables, the scores from the 2 out of 3 agreeing readers were retained, and for 

continuous variables, the mean of the 3 readers was used. 

2.2.4. BMD measurements  

BMD was measured by dual-energy x-ray absorptiometry (DXA) at the lumbar spine 

(second-fourth vertebrae) and the upper part of the left femur. Results were given in g/cm² 

and Z- score. Low BMD is defined by Z-score ≤-2, according to International Society of 

Clinical Densitometry (23, 24). BMD changes at 5 years are expressed as a percentage of the 

baseline value. BMD loss is defined as a significant decrease in BMD at the end of the 

follow-up period (>0.03g/cm² decrease from baseline at the lumbar or total hip site, based on 

the precision of the measurement at these sites) (23, 24). A significant loss of BMD was 

defined as a decrease of >0.03g/cm² (24) between baseline and 5-year evaluations (24).  

All examinations were performed according to the manufacturer’s recommendations. 

Devices were controlled by measuring a spine phantom at least three times a week throughout 

the study. All examinations were performed according to the manufacturer’s 

recommendations.  

2.3.  Statistical analysis  

In the main analysis, univariate and multivariate logistic regressions were performed to 

investigate associations between MRI inflammation at baseline and the presence of significant 

BMD loss at any site at 5 years. Other variables known to impact the BMD were tested (age, 

gender, smoking, excess of alcohol intake, BMI, BASDAI, BASFI, baseline CRP, HLA-B27, 

mSASSS score, NSAIDs score, use of corticosteroids, use of TNF alpha blockers). Multiple 

logistic regression analyses were performed including all variables selected at the 10% level 

in univariate analysis.  
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As a secondary analysis, a statistical approach in causal inference based on propensity score 

(PS) (25) was used to assess the causal impact of the MRI inflammation when handling 

confounders measured at baseline, including the TNF alpha blockers use, as several studies 

reported the positive effect of TNF alpha blockers on BMD loss (12, 14, 16, 26). In our 

setting, the PS was defined by the probability to present an MRI inflammation (e.g. a 

SPARCC >0) at baseline. It allowed obtaining comparable groups that would only differ 

based on the presence/not presence of MRI inflammation. First, we measured baseline 

imbalances between patients without and with inflammation by the observed standardized 

mean differences (SMD) (threshold of 0.10) (27). The PS was estimated by multivariable 

logistic regression including the imbalanced and prognostic variables that have been reported 

in the literature to have an impact on bone loss (28). Several PS models were tested and 

compared (based on the SMD, C-index, and the overlap and distribution of quintiles) (29-31). 

Finally, the PS included the NSAIDs score (20, 32), TNF alpha blockers, BMI, age and 

gender. Inverse probability of weights (IPW) was then used to create a pseudo population in 

which the MRI inflammation is independent of the measured confounders. Similar analyses 

were performed to assess the impact of MRI inflammation on lumbar spine and total hip 

BMD changes. All analyses were performed with R-CRAN software, R-3.2.4.  

3. Results 

3.1. Characteristics of patients at baseline  

BMD measurements were performed at baseline for 340 patients. As shown on figure 1, 183 

patients (mean age of 33.9 ±8.7 years, 58.5% of men) had both BMD measurements at 

baseline and at 5 years and a MRI at baseline and are the basis of this study. Mean duration of 

symptoms was 78.4 ± 44.7 weeks. Characteristics of these 183 patients are reported in table 1. 

Compared to characteristics of 708 patients included in the DESIR cohort, a significant 
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difference was found for gender (SMD =0.312), age (SMD=0.034), BMI (SMD =0.034), 

NSAIDs score (SMD=0.054) and use of TNF alpha blockers during the 6 months following 

the inclusion in the cohort (SMD=0.087) were similar. At baseline low BMD at any site was 

observed in 15 patients (28%). 

Sixty-three percent (n=115) patients had inflammation on MRI (SPARCC score >0 at any 

site, 3.3 (7.1%) at the SIJ and 2.9 (9.2%) at spine). Baseline characteristics of patients 

with/without MRI inflammation are in Table 1.  

3.2.  5-year BMD changes 

The mean change in BMD over 5 years was +2.59 ±8.8% and -0.50± 4.95% at the lumbar 

spine and hip, respectively. A significant bone loss (> 0.03g/cm²) was measured at either 

lumbar spine, or total hip in 92 (51%) of patients (n=34 at lumbar spine (19%), and 47 (26%) 

at total hip). In contrast, a significant increase in BMD (i.e. >0.03 g/cm²) was observed at 

lumbar spine in 66 patients (36%) and total hip in 29 patients (16%). 28 patients (15%) had a 

low BMD at baseline (i.e. Z-score <-2 at any site) and 14 (7%) patients at 5 years. In those 

with baseline low BMD (Z≤ -2 at at least one site) BMD significantly increased at lumbar 

spine (+ 7.4 ±14.3%) and total hip (+1.2 ±7%) over 5 years. Baseline characteristics of 

patients in study population, according to the presence of significant bone loss at any site over 

5 years are in Table 2.  

 

3.3. Impact of baseline MRI inflammation on BMD loss at any site 

over 5 years (Main analysis) 

 

3.3.1. Univariate and multivariable analyses  

In the univariate analysis, baseline age (OR= 0.97, 95% CI [0.93– 0.99], p=0.065), BASDAI 

(OR=0.98, 95% CI [0.93 – 0.99], p=0.015), BASFI (OR= 0.97, 95% CI [0.96 – 0.99], 
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p=0.016), CRP (OR= 0.96, 95% CI [0.93-0.99]), p=0.019) and TNF alpha blockers use (OR= 

0.46, 95% CI [0.22 -0.93], p=0.04) were inversely associated with bone loss at any site. 

Baseline MRI Inflammation (SPARCC >0) was not associated with BMD loss at any site at 5 

years (OR= 0.84, 95% CI [0.46–1.53], p=0.70). Presence of existing/new syndesmophytes 

was not associated with BMD loss (OR=0.56, 95% CI [0.21 -1.41], p=0.325) at any site. In 

multivariable analysis, age was the single variable associated with a significant BMD loss at 5 

years with a protective effect (OR=0.96, 95% CI [0.93– 0.99]).  

3.3.2. Inversed probability weighting by propensity to MRI inflammation. 

Standardized mean differences of the covariates after weighting were significantly reduced 

(data not shown). After application of the weights, baseline MRI inflammation was not 

associated with BMD loss at 5 years (OR= 0.83, 95%CI [0.44-1.55]). 

 

3.4. Impact of MRI inflammation on lumbar spine and total hip bone 

loss over 5 years (secondary analyses) 

In univariate logistic regression, one unit decreased smoking was the only variable associated 

to a significant bone loss at the lumbar spine (OR= 0.96, 95% CI [0.45 -0.97], p=0.007). In 

multivariable analysis, no variable was associated with significant lumbar spine BMD over 5 

years.  

In univariate analysis, decreased age (OR= 0.92, 95% CI [0.88 – 0.96], p<0.001), decreased 

BASDAI (OR= 0.97, 95% CI [0.96-0.99], p=0.02), decreased BASFI (OR= 0.98, 95% CI 

[0.96 -0.99], p=0.02) and decreased CRP (OR= 0.95, 95% CI [0.90 –0.99], p=0.007) were 

associated with significant total hip BMD loss. In multivariable analysis, only age and CRP 
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were retained as protective factors of significant total hip BMD loss (OR= 0.91, 95% CI [0.87 

-0.96] and (OR= 0.95, 95% CI [0.89 -0.99], respectively.

In inverse probability of weight analysis, baseline MRI inflammation had no significant effect 

on BMD at lumbar spine (OR= 1.21, 95%CI [0.54-2.73]) and total hip (OR= 1.19, 95%CI 

[0.58-2.46]). 

4. Discussion

This prospective study failed to show any predictive role of baseline inflammation 

measured by a spine and sacroiliac joints MRI on BMD loss over 5 years in patients with 

recent inflammatory back pain suggestive of early axial SpA. Our study shows the high 

prevalence of a 5-year bone loss measured in 51% of these young patients. We also confirm 

the protective effect of TNF blockers on bone loss at 5 years in univariate analysis.  

We previously showed in the same cohort that 42.3% of patients had a significant 

BMD loss (using the same definition) over 2 years (28). This could be worrisome if such a 

bone loss is continuous in long-standing disease. Our study shows that the prevalence of bone 

loss is similar at 2 and 5 years: 42.3% (28) and 51% of patients respectively), suggesting that 

most of BMD loss occurs early in axSPA. Moreover, the magnitude of BMD changes in the 

whole studied population remains on average small at 2 years (+1.3% and -0.3%) and at 5 

years (+2.6% and -0.6%) at spine and total hip, respectively. There is no prospective data 

assessing the role of such small changes on fracture risk in ax SPA. 

We analyzed the determinants of bone loss, at both spine and hip, considering the usual 

osteoporosis risk factors (such as gender, BMI) and the characteristics of the inflammatory 

disease and its treatments. Among the classical risk factors for bone loss, age was the single 

one which had a significant impact on bone loss with a protective effect. But we did not find 
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any association between male gender, or BMI as in previous studies (32). As in previous 

studies, we found a decrease in total hip BMD (33, 34). Surprisingly, baseline high CRP was 

found to be protective for hip bone loss at 5 years. These results contrast with previous studies 

which showed a more pronounced decrease in femoral neck BMD in patients with high ESR 

during follow-up (35, 36). In these studies, patients did not receive TNF blockers, and our 

hypothesis is that use of these treatments in our population prevents inflammation-related 

bone loss. As in the 2-year analysis, we showed that the use of anti TNF alpha was a 

protective factor of BMD loss at both spine and hip in univariate analysis (28), recognizing 

that our study was not designed to demonstrate the impact of anti TNF alpha on BMD; this 

parameter was included as a confounding factor. Moreover, these results concern baseline 

CRP value and we did not study the relation between BMD changes and CRP over time 

One longitudinal study, conducted in 204 Swedish patients with ankylosing spondylitis 

(50 ± 13 years old,), over 5 years showed that BMD decreased significantly at the femoral 

neck and increased significantly at the lumbar spine (33). But this study was conducted in 

patients with a long disease duration (24 years). In this study, increase in lumbar spine BMD 

was explained by both the use of TNF blockers, the use of bisphosphonates and by the 

syndesmophyte formation. In our study conducted in patients with early disease, lumbar spine 

BMD significantly increased in 36% of patients whereas few patients had a spine structural 

involvement at baseline (mean mSASSS score of 0.584). Moreover, the increase in lumbar 

spine BMD cannot be explained by the occurrence of syndesmophytes as the structural 

progression is weak in the DESIR cohort (mean value mSASSS at 2 years of 0.27) (37). In 

our study, none of the patients received bisphosphonates over the follow up. Thus, our 

hypothesis is that the inflammation control (by TNF blockers) explains the increase in lumbar 

spine BMD.  
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In our study, the absence of impact of baseline MRI inflammation was confirmed with 

the PS-weighting analysis, performed to handle carefully confounders of BMD loss to identify 

its causal impact. We chose to assess MRI inflammation by the SPARCC score, validated in 

SpA (21, 22). However, our result might be very likely explained by the low values of the 

score, and we did not find any difference even after truncation sensitivity analysis using a 

more relevant threshold of a SPARCC > 2 since a score of 1 and 2 may be due to an artefact 

(data not shown). The mean values of SPARCC score were low as compared to other studies. 

In a study of 106 patients with a non-radiographic SpA taking etanercept for less than 5 years, 

the mean SPARCC Spine score was 4.7 (38). Likewise, in the SPACE study, 60 patients with 

<2 years SpA had a mean SPARCC Spine score and SPARCC SIJ score of 7.26, 15.35 in 

radiographic group and 5.18, 12.53 in non-radiographic group, respectively (39). With an anti 

TNF alpha treatment, a minimally important change for the SPARCC spine score was 

proposed to be 5.0 by Maksymovych et al (40). In our study, the difference between the 2 

groups with and without significant bone loss was only 1.8 and the clinical relevance of this 

difference is unknown. Our results could be explained by the characteristics of the patients of 

the DESIR cohort with a lower disease duration than patients included in other studies (11, 

41). Moreover, the early and optimal management of SpA patients with tight control of 

inflammation which is now recommended could explain the low value of SPARCC and our 

results. 

Methodological issues, such as violation of model specification must be discussed 

confounding factors need to be chosen related to the outcome and avoiding those only 

associated to the exposure. Even if we have included confounding factors based on previous 

studies and expert opinion, the strength of their association to MRI inflammation could have 

been minimized and induced an increase of bias. In this way, we have assessed the impact of 

several other covariates to create PS but without marked difference between models (data not 
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shown). However, we cannot exclude that some confounding covariates at baseline have not 

been measured.  

This study is the first in a cohort of patients with very early disease, assessing the impact of 

MRI inflammation at baseline on the BMD loss on a long-term follow-up (5 years). There 

were only three missing data regarding our confounders and this increases the robustness of 

our PS-weighing analyses. However, our study has some limitations. Although the initial 

cohort was large, the number of patients with BMD measurements at baseline and 5 years was 

lower, and we could not exclude some selection bias. Lack of centralized quality control of 

BMD measurements (i.e. use of different devices, absence of cross-calibration) is another 

limitation of our study; however, centres which participated in this study have an expertise in 

the field of BMD measurements. Finally, we hypothesis that BMD changes can be related to 

change in MRI inflammation over time, but only 70 patients performed MRI at 5 years in the 

cohort.  

In conclusion, in patients with recent inflammatory back pain suggestive of early axial SpA, 

51% of patients have a BMD loss at any site at 5 years. There was no evidence that baseline 

MRI inflammation is a determinant of this BMD loss at any site at 5 years. 
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Figure 1: Study Flow-chart 

 

 

 

 

 

BMD: Bone mineral density  

 



Table 1: Baseline characteristics of patients in study population, according to the presence of MRI 

inflammation at baseline.  

Characteristics baseline Total 

N=183 

MRI Inflammation at baseline* 

no N=115 yes N=68 SMD 

Age, m (S.D.) 33.9 (8.7) 34.5 (8.0) 33.5 (9.1) 0.11 

Men, n (%) 107 (58.5) 34 (50) 73 (63) 0.27 

BMI, m (S.D), kg/m² 24.1 (3.8) 24.5 (3.7) 23.8 (3.9) 0.18 

Disease duration, m (S.D),w 78.4 (44.7) 74.7(47.1) 80.6 (43.3) 0.13 

Extra-articular manifestations n (%) 62 (34) 17 (25) 45 (39) 0.31 

Current smoking n (%) 65 (35.5) 54 (79) 64 (56) 0.52 

HLAB-27 + n (%) 126 (68.8) 47 (69) 79 (69) 0.01 

BASDAI m (S.D.) 40.1 (19.9) 39.9 (20.9) 40.2 (19.3) 0.01 

BASFI m (S.D.) 26.3 (22.1) 25.8 (21.3) 26.6 (22.6) 0.04 

CRP m (S.D.) mg/L 7.8 (12.3) 5.29 (6.89) 9.33 (14.30) 0.36 

ASDAS CRP m (S.D.) 2.4 (0.9) 2.40 (0.99) 2.46 (0.98) 0.06 

NSAID score m (S.D.) 45.9 (37.1) 44.17 

(34.47) 

47.05 

(38.72) 

0.08 

Last 6 months corticosteroids use n 

(%) 

27 (14.8) 57 (84) 99 (86) 0.06 

TNF alpha blockers initiation during 

the 6 months following the inclusion 

in the cohort (%) 

42(23) 14 (20.6) 28 (24.3) 0.09 

Presence of low BMD (Z-score ≤ -2 at 

least one site) n (%) 

28(15) 5 (7) 23 (20) 0.37 



Lumbar spine BMD m (S.D.) g/cm² 1.072 (0.169) 1.09 (0.18) 1.06 (0.16) 0.21 

Lumbar spine Z-score ≤ -2 n (%) 24 (13) 4 (5.9) 20 (17.4) 0.36 

Total hip BMD m (S.D.) g/cm² 0.996(0.137) 1.00 (0.14) 0.99 (0.14) 0.05 

Total hip Z-score ≤ -2 n (%) 6 (3.4) 1 (2) 5 (4) 0.17 

Radiographic sacroiliitis n (%) 24 (13.4) 4 (6) 20 (18) 

 

0.37 

mSASSS m (S.D.) 0.584(2.099) 0.41 (1.04) 
 

0.69 (2.52) 
 

0.14 

 

SPARCC Spine score m (S.D.) 2.9 (9.2) 0.00 (0.00) 4.54 (11.28) 0.57 

SPARCC SIJ score m (S.D.) 3.3 (7.1) 0.01 (0.08) 5.10 (8.31) 0.87 

 

*: defined by a SPARCC Spine >0 or SPARCC SIJ >0;  

%: percent, ASDAS- CRP: Ankylosing Spondylitis Disease Activity Score with CRP, 

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BASFI: Bath Ankylosing 

Spondylitis Functional Index, BMD: bone mineral density, BMI: body mass index, CRP: C 

reactive protein, m: mean, mny: modified new York criteria, mSASSS: modified Stokes 

Ankylosing Spondylitis Spinal Score, n: number, NA: not applicable, NSAIDs score: non-

steroidal anti-inflammatory drugs, SPARCC SIJ: SpondyloArthritis Research Consortium of 

Canada sacroiliac joint, SPARCC Spine: SpondyloArthritis Research Consortium of Canada 

spine, S.D: standard deviation, SMD: standardized mean difference, w weeks. 

  



Table 2: Baseline characteristics of patients in study population, according to the presence of significant 

bone loss at any site over 5 years.  

Characteristics baseline N Total 

N=183 

Significant loss of BMD at any site 

at 5 years 

no N=91 yes N=92 SMD 

Age, m (S.D.) 183 33.9 (8.7) 35.1(9.1) 32.7(8.2) 0.27 

Men, n (%) 183 107 (58.5) 50 (55) 57 (62) 0.14 

BMI, m (S.D), kg/m² 183 24.1 (3.8) 24.55 (4.3) 23.66(3.2) 0.23 

Disease duration, m (S.D),w 183 78.4 (44.7) 73.3 (45.8) 83.5 (43.3) 0.23 

Extra-articular manifestations n (%) 183 62 (34) 32 (35) 30 (33) 0.05 

Current smoking n (%) 182 65 (35.5) 55 (59) 61 (68) 0.06 

HLAB-27 + n (%) 183 126 (68.8) 60 (66) 66 (71) 0.13 

BASDAI m (S.D.) 183 40.1 (19.9) 43.7 (19.3) 36.5 (20) 0.36 

BASFI m (S.D.) 182 26.3 (22.1) 30.3(22.9) 22.4 (20.6) 0.36 

CRP m (S.D.) mg/L 176 7.8 (12.3) 10.1 (13.4) 5.73 (10.1) 0.35 

ASDAS CRP m (S.D.) 172 2.4 (0.9) 2.6 (1.0) 2.2 (0.9) 0.46 

NSAID score m (S.D.) 180 45.9 (37.1) 45.9 (36.25) 46.0(38.2) 0.002 

Last 6 months  steroids use n (%) 183 27 (14.8) 15 (17) 12(13) 0.09 

Use of Anti TNFα treatment at 6 

months n (%) 

183 42 (23) 27 (30) 15 (16) 0.32 

Presence of low BMD (Z-score ≤ -2 at 

least one site) n (%) 

183 28 (15) 17 (19) 11 (12) 0.18 

Lumbar spine BMD m (S.D.) g/cm² 183 1.072 (0.169) 1.061 

(0.182) 

1.093 

(0.162) 

0.16 

Lumbar spine Z-score ≤ -2 n (%) 182 24 (13) 16 (17) 8 (9) 0.26 

Total hip BMD m (S.D.) g/cm² 179 0.996 (0.137) 0.971 

(0.141) 

1.021 

(0.131) 

0.34 



Total hip Z-score ≤ -2 n (%) 175 6 (3.4) 2 (2) 4 (4) 0.12 

Radiographic sacroiliitis mny n (%) 179 24 (13.4) 16 (18) 8 (9) 0.27 

mSASS m (S.D.) 176 0.584 (2.099) 0.701 

(2.241) 

0.472 

(1.963) 

0.11 

SPARCC Spine score m (S.D.) 183 2.9 (9.2) 3.73(9.10) 1.99(9.24) 0.20 

SPARCC SIJ score m (S.D.) 179 3.3 (7.1) 2.80 (5.65) 3.77 (8.29) 0.14 

%: percent, ASDAS- CRP: Ankylosing Spondylitis Disease Activity Score with CRP, 

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BASFI: Bath Ankylosing 

Spondylitis Functional Index, BMD: bone mineral density, BMI: body mass index, CRP: C 

reactive protein, m: mean, mny: modified new York criteria, mSASSS: modified Stokes 

Ankylosing Spondylitis Spinal Score, n: number, NA: not applicable, NSAIDs score: non-

steroidal anti-inflammatory drugs, SPARCC SIJ: SpondyloArthritis Research Consortium of 

Canada sacroiliac joint, SPARCC Spine: SpondyloArthritis Research Consortium of Canada 

spine, S.D: standard deviation, SMD: standardized mean difference, w weeks. 




