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Abstract 
Objective

Axial spondyloarthritides (axSpA) are a group of disorders that share similar pathogenetic mechanisms and clinical 
picture. The aim of this retrospective multicentric study was to evaluate demographic and clinical differences between 

ankylosing spondylitis (AS) and non-radiographic axSpA (nr-axSpA) patients. 

Methods
Patients from 7 rheumatological centres in the Lazio region of Italy were included from January 1st, 2010 to April 1st, 2018, 

if they had undergone pelvic and/or spine radiographs or magnetic resonance imaging (MRI). Images were evaluated by 
one experienced radiologist in each centre who already had the clinical suspicion of axSpA. Clinical and therapeutic data 

were collected at the last observation visit. Categorical variables were presented with percentages and analysed by Chi 
squared test. Continuous variables were expressed as mean ± standard deviation and compared using the parametric 

unpaired t-test or the non-parametric Mann-Whitney U-test, when appropriate. p-values <0.05 were considered significant. 

Results
210 axSpA patients were included: 65.2% with AS and 34.7% with nr-axSpA. When comparing the two groups, AS patients 

had longer disease duration, were older, were more frequently males, had a greater diagnostic delay and a higher body 
mass index than the nr-axSpA patients (p<0.0001, p<0.0001, p=0.003 p=0.007, and p=0.04, respectively). The peripheral 
joints of the nr-axSpA patients were more frequently involved, had higher frequency of inflammatory bowel disease, higher 
C-reactive protein levels and lower frequency of HLA-B27 positivity (p=0.005, p=0.007, p=0.01, and p=0.01, respectively). 

TNF inhibitors were used in 87.8% patients with AS and 78.3% with nr-axSpA (p=0.04). More fat metaplasia was 
observed on MRI in the nr-axSpA group than in the AS group at sacroiliac joints (p=0.003), and more backfills were 

detected in the AS group on spine-MRI (p=0.003). Spine-bone marrow oedema was more prevalent in AS than in 
nr-axSpA (p=0.04), and more sclerosis and backfill were found in AS (p=0.003 and p=0.01, respectively). 

Conclusion 
In clinical practice, distinctive features in AS and nr-axSpA patients emerged. Imaging is crucial in guiding the choice of 

treatment in order to control disease activity and inflammation.
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Introduction
Spondyloarthritides (SpA) are a group 
of disorders sharing a genetic back-
ground and similar pathogenetic mecha-
nisms and clinical picture. They are 
characterised by both inflammation and 
structural damage (1). In 2009 the As-
sessment of SpondyloArthritis interna-
tional Society (ASAS) introduced the 
term “axial spondyloarthritis” (axSpA) 
to label patients with SpA and predomi-
nant involvement of the axial skeleton 
(2). The term axSpA comprises pa-
tients who fulfil the modified New York 
(mNY) criteria for ankylosing spondy-
litis (AS) (3), as well as those affected 
by non-radiographic axSpA (nr-axSpA), 
who can be identified by the presence 
of the typical clinical features of SpA 
combined with either active sacroiliitis 
seen on the magnetic resonance imaging 
(MRI) scan (imaging arm) or HLA-B27 
positivity (clinical arm) (4). Hence, the 
ASAS classification criteria allow de-
tecting patients in the non-radiographic 
stage of the disease at a much earlier 
time with respect to AS patients. This 
is due to the fact that the mNY criteria 
are met in the presence of radiographic 
sacroiliitis, yet patients with AS often 
have symptoms for several years be-
fore structural changes of the sacroiliac 
joints can be detected (5). Despite this, 
the delay between symptom onset and 
diagnosis in axSpA is estimated to still 
be more than 6 years (6). The main rea-
son for such a delay is probably the late 
referral of patients with back pain to a 
rheumatologist by general practition-
ers and other physicians (7). Indeed, 
chronic back pain is highly prevalent 
in the general population, but it is esti-
mated that only about 5% of these sub-
jects have axSpA (8), often in the lack 
of specific physical, laboratory or imag-
ing tests. Furthermore, patients them-
selves may seek care from physicians 
other than rheumatologists, and this 
also may result in a diagnostic delay. To 
overcome these difficulties, a first set of 
recommendations for referral of patients 
suspected of having axSpA by non-
rheumatologists was developed with the 
intent to improve early diagnosis of ax-
SpA (7). In the same vein of providing 
the optimal care for patients, a taskforce 
of experts developed evidence-based 

recommendations for the use of imaging 
in the diagnosis and monitoring activity 
and structural damage of SpA (9).
In this retrospective multicentric study, 
we aimed to identify the demographic, 
clinical, and therapeutical differences 
between AS and nr-axSpA patients. 
Also, imaging findings, including  the 
prevalence of acute and chronic lesions 
at sacroiliac joints (SIJs) and spine are 
described.

Patients and methods
This is a retrospective study conducted 
on consecutive outpatients classified as 
affected by AS according to the mNY 
criteria (3) or nr-axSpA according to 
the ASAS criteria (4) attending the 
Rheumatology Units of 7 tertiary refer-
ral centres in the Lazio region of Italy 
between January 1st, 2010 and April 
1st, 2018. Centres were selected on the 
presence of an experienced radiologist 
for the musculoskeletal assessment. Pa-
tients were included if they were aged 
>18 years, had a diagnosis of axSpA >6 
months, and had undergone pelvic and/
or spine radiographs or MRI. 
At recruitment, data on demographics, 
current or past history of smoking, body 
mass index (BMI), diagnosis (AS or nr-
axSpA), age at disease onset, age at di-
agnosis of axSpA, presence at any time 
of peripheral arthritis, dactylitis, en-
thesitis and of extra-articular manifesta-
tions (i.e. uveitis, inflammatory bowel 
disease (IBD), psoriasis), human leuko-
cyte antigen (HLA)-B27 positivity, co-
morbidities, family history of immune-
mediated inflammatory disease (IMID) 
were obtained and collected on a stand-
ardised electronic form. The disease ac-
tivity was measured by the Bath AS dis-
ease activity index (BASDAI) (10) and 
the AS disease activity score (ASDAS) 
with C-reactive protein (CRP) (11). The 
Bath AS functional index (BASFI) to 
measure functional ability was also reg-
istered when available (12). 
In order to determine the diagnostic de-
lay, age at disease onset was defined as 
the date of the first appearance of SpA-
related symptoms, including inflamma-
tory back pain (IBP) defined according 
to the ASAS criteria (4), peripheral 
arthritis, enthesitis and dactylitis. Di-
agnostic delay was defined as the du-
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ration (years) between symptom onset 
and time of diagnosis (13). 
Details were also recorded concern-
ing current anti-rheumatic treatments, 
including non-steroidal anti-inflamma-
tory drugs (NSAIDs), glucocorticoids, 
conventional synthetic disease-modify-
ing anti-rheumatic drugs (csDMARDs), 
and biological DMARDs (bDMARDs), 
in particular TNF inhibitors (TNFi).

Imaging assessment
Experienced musculoskeletal radiolo-
gists (one for each centre) aware of the 
clinical suspicion of axSpA evaluated 
and described the radiographic and MRI 
imaging for both sacroiliac joints (SIJs) 
and spine. Based on the mNY criteria, 
radiographic sacroiliitis was defined as 
bilateral grade ≥2 or unilateral grade ≥3 
(3). At the spine level, Romanus lesions, 
“shiny corners”, spondylodiskitis and 
syndesmophytes were assessed (13). 
T1-weighted fast spin echo and short 
τ inversion recovery 1–1.5 tesla MRI 
of the SIJs (SIJs-MRI) and the whole 
spine (spine-MRI) were performed. 
SIJs-MRI images were considered posi-
tive according to the ASAS definition 
(i.e. presence of bone marrow oedema 
(BME) lesions highly suggestive of SpA 
with ≥1 BME lesion on ≥2 consecu-
tive slices or several BME lesions vis-
ible on a single slice (14). Apart from 
BME, inflammatory changes detected 
by MRI included capsulitis, synovitis 
and enthesitis; structural lesions were 
also assessed, such as bone erosions, 
new bone formation, sclerosis and fat 
infiltration. The MRI inflammation in 
the spine was defined according to the 
ASAS/OMERACT criteria (15).
The study was approved by the local 
ethics committees of the institutions in-
volved. Informed consent was obtained 
from all the patients before they were 
included in the study, which was con-
ducted in accordance with the ethical 
principles of the Declaration of Hel-
sinki and consistent with good clinical 
practice guidelines.

Statistical analysis
To test normality of data sets, the 
D’Agostino and Pearson omnibus test 
was used. Normally distributed varia-
bles were summarised using mean and 

standard deviation (SD). Categorical 
variables were presented with absolute 
frequencies and percentages. Continu-
ous variables were compared using the 
parametric unpaired t-test or the non-
parametric Mann-Whitney U-test when 
appropriate. Univariate comparisons 
between nominal variables were per-
formed by Chi squared test. p-values 
<0.05 were considered significant. All 
statistical analyses were performed us-
ing GraphPad Prism v. 6 (GraphPad 
Software, Inc., San Diego, CA, USA).

Results
A total of 263 axSpA patients were 
considered for the study. However, 53 
were excluded because of missing clin-
ical and/or laboratory and/or imaging 
data (Fig. 1). Demographic and clinical 
characteristics of the patients enrolled 
are summarised in Table I. 

Comparison of demographic 
and clinical characteristics: 
AS vs nr-axSpA patients
A total of 137 patients (65.2%) satisfied 
the mNY criteria and were classified as 
having AS and 73 (34.7%) satisfied the 
ASAS criteria for nr-axSpA. Mean (SD) 
axSpA disease duration was 7.5±8.9 
years; when comparing the two groups, 
patients affected by AS had a higher 
disease duration than patients with nr-
ax-SpA (p<0.0001) (Fig. 2A). A statisti-
cally significant difference was obtained 
comparing age at the disease onset: pa-
tients affected by AS were older than pa-
tients affected by nr-axSpA (p<0.0001) 
(Fig. 2B). Likewise, there was a higher 

prevalence of males among the AS pa-
tients (p=0.003) with respect to those 
affected by nr-axSpA (Fig. 2C). Patients 
with AS had also a significantly higher 
BMI (Fig. 2D) compared to patients 
with nr-axSpA (p=0.04).
With respect to clinical manifestations, 
patients affected by nr-axSpA had a 
more prevalent peripheral involvement 
(p=0.005) and a higher frequency of 
IBD (p=0.007). Concerning laboratory 
parameters, patients affected by nr-axS-
pA had higher CRP levels with respect 
to those with AS (p=0.01) (Fig. 3). On 
the contrary, AS patients presented high-
er positivity for HLA-B27 compared to 
nr-axSpA (p=0.01). Neither differences 
in the clinimetric indices (BASDAI, 
ASDAS-CRP, and BASFI) nor in smok-
ing habits, family history of IMID, pres-
ence of enthesitis, uveitis, psoriasis, and 
comorbidities were observed.

Evaluation of diagnostic delay: 
AS vs nr-axSpA patients
The diagnostic delay was calculated 
for all patients enrolled. A significant 
difference emerged between the two 
groups: patients affected by AS had a 
longer diagnostic delay than patients  
affected by nr-axSpA (p=0.007) (Fig. 4).

Differences concerning treatment 
approach
Patients treated with TNFi were a 
total of 169 (80.5%), of whom 115 
(83.9%) had AS and 54 (74%) nr-ax-
SpA (p=0.04). No differences were ob-
served concerning NSAIDs, glucocor-
ticoid or csDMARD use.

Fig. 1. Study flow-chart.
AS: ankylosing spondylitis; nrAxSpA: non-radiographic axial spondyloarthritis; MRI: magnetic reso-
nance imaging; ASAS: Assessment of SpondyloArthritis international Society; mNY: modified New York.
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Imaging assessment
Conventional radiography of the SIJs 
had been made in 210 patients (100%), 
and in 74 cases (35.2%) a diagnosis of 

sacroiliitis was made. Spine radiography 
was performed in 156 patients (74.3%): 
syndesmophytes were detected in 66 
(31.4%). SIJs-MRI was available for 146 

patients (69.5%), showing all of the fol-
lowing: BME (n=80; 67.8%), sclerosis 
(n=58; 49.1%), erosions (n=26; 22%), 
fat infiltration (n=15; 12.7%), new bone 
formation (n=10; 8.8%). Spine-MRI 
was available in 56 cases (26.7%): both 
BME and sclerosis were observed in 15 
patients (35.7%), erosions in 3 (7.1%), 
fat infiltration in 8 (19%), new bone for-
mation in 10 (23.8%), spondylodiscitis 
in 3 (7.1%). MRI findings are summa-
rised in Table II.
Comparing the two study populations, 
more fat metaplasia was observed in 
the nr-axSpA group with respect to the 
AS group at the SIJs-MRI (p=0.003). 
On the contrary, more backfills were 
detected in the AS group compared to 
the nr-axSpA patients at the spine-MRI 
(p=0.003).
No differences concerning BME or 
chronic lesions including sclerosis and 
erosions were observed at SIJs-MRI.
When evaluating spine-MRI, BME 
was more prevalent in patients affect-
ed by AS than in those with nr-axSpA 
(p=0.04) while, concerning chronic le-
sions, a higher prevalence of sclerosis 
and backfill was found in AS patients 
(p=0.003 and p=0.01, respectively). 

Discussion
Since its establishment in the 1970s, 
the disease concept of SpA has seen 
major developments with respect to 
identification and classification of the 
disease, measurement and prediction 
of outcome, and treatment options (1). 
SpA represent a challenge for both 
rheumatologist and radiologist, espe-
cially in its axial form. Wide range of 
difference estimates, across geographic 
regions, are present, classically related 
to the presence of HLA–B27. In par-
ticular, the prevalence of SpA is higher 
in studies from North America (1.35%; 
95% CI 0.44–2.79; n = 1 study) and 
Europe (0.54%; 95% CI 0.36–0.78) 
compared with South Asia (0.22%; 
95% CI 0.01–0.66) and South-East 
Asia (0.20%; 95% CI 0.00–0.66) (17). 
In Italy, AS has an estimated preva-
lence of 0.37% (18). The absence of 
population-based prevalence estimates 
for nr-axSpA may be due to the histori-
cal lack of classification criteria for this 
population (19); also in our country the 

Table I. Differences in the demographic and clinical characteristics of the study population.

	 Total axSpA	 nr-AxSpA 	 AS	 p-value
	 (n=210)	 (n=73)	 (n=137)	

Age at onset, years	 46.35 ± 14.63	 39.83 ± 1.49	    49.63 ± 1.25	 <0.0001
Male, n (%)	 118 (56.2)	 31 (42.4)	 87 (60.5)	 0.003
Disease duration, years	 8.99 ± 8.2	 4.25 ± 0.42	 10.61 ± 0.98	 <0.0001
BMI	 24.14 ± 5.84	 25.3 ± 0.89	 22.17 ± 1.36	 0.04
HLA-B27, n (%)	 79 (37.6)	 19 (26)	 60 (43.8)	 0.01
Smoking, n (%)	 38 (18.1)	 12 (16.4)	 26 (19)	 NS
Diagnostic delay, years	 4.83 ± 7.08	 3.04 ± 0.44	 5.91 ± 0.79	 0.007
Peripheral involvement, n (%)	 94 (44.8)	 42 (57.5)	 52 (37.9)	 0.005
Enthesitis, n (%)	 54 (25.7)	 32 (43.8)	 22 (16.1)	 NS
Dactylitis, n (%)	 23 (10.9)	 9 (12.3)	 14 (10.2)	 NS
Uveitis, n (%)	 30 (14.3)	 9 (12.3)	 21 (15.3)	 NS
Psoriasis, n (%)	 23 (10.9)	 9 (12.3)	 14 (10.2)	 NS
IBD, n (%)	 73 (34.8)	 34 (46.6)	 39 (28.5)	 0.007
Comorbidities, n (%)	 95 (45.2)	 32 (43.8)	 63 (46)	 NS
IMID Family history, n (%)	 46 (21.9)	 16 (21.9)	 30 (21.9)	 NS
CRP (mg/dL)	 1.76 ± 6.03	 2.34 ± 0.73	 0.92 ± 0.13	 0.01
ASDAS-CRP	 2.51 ± 1.07	 2.5 ±1.2	 2.5 ± 0.9	 NS
BASDAI	 4.22 ± 2.53	 4.4 ± 2.6	 4.1 ± 2.4	 NS
BASFI	 4.3 ± 2.9	 4.3 ± 2.6	 4.5 ± 3	 NS
NSAIDs, n (%)	 151 (71.9)	 52 (71.2)	 99 (72.3)	 NS
Glucocorticoids, n (%)	 94 (44.7)	 37 (50.7)	 57 (41.6)	 NS
csDMARDs, n (%)	 117 (55.7)	 41 (56.2)	 76 (55.5)	 NS
TNFi, n (%)	 169 (80.5)	 54 (74)	 115 (83.9)	 0.04

Data are expressed as mean/SD unless otherwise specified. 
BMI: body mass index; BASDAI: Bath ankylosing spondylitis disease activity index; BASFI: Bath 
ankylosing spondylitis functional index; IMID: immune-mediated inflammatory disease; CRP: C-
reactive protein; ASDAS-CRP: ankylosing spondylitis disease activity score-CRP; TNFi: tumour ne-
crosis factor-inhibitors; AS: ankylosing spondylitis; axSpA: axial spondyloarthritis; nr-axSpA: non-
radiographic axial SpA; NSAIDs: non-steroidal anti-inflammatory drugs; csDMARDs: conventional 
synthetic disease-modifying anti-rheumatic drugs; IBD: inflammatory bowel disease.

Fig. 2. Differences in demographic and clinical characteristics between ankylosing spondylitis and 
non-radiographic axial spondyloarthritis patients. A: differences in age (years); B differences in dis-
ease duration (years); C: differences in BMI (values).
AS: ankylosing spondylitis; nrAxSpA: non-radiographic axial spondyloarthritis; BMI: body mass index.
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prevalence concerning nr-axSpA is still 
missing. Our study, based in the centre 
of Italy (Lazio region), evaluated the 
characteristics of patients affected by 
axial SpA: a more prevalent diagnosis 
of AS with a longer disease duration 
emerged compared to nr-axSpA. These 
data support the concept that AS may 
be considered as the “next step” of nr-
axSpA and is linked to more disability 
and pain, as well as structural lesions 
that are associated with a longer disease 
duration (2, 4). Patients affected by AS 
were also older, with higher prevalence 
of male sex, HLA-B27 positivity, and 
higher BMI than patients affected by 
nr-axSpA, confirming data in the litera-
ture. However, while the higher preva-
lence of AS in males may in part be an 
artefact induced by deficits in the diag-
nosis of AS in females (20), nr-axSpA 
was more common in female than in 
male subjects, indicating that females 
develop structural changes later or less 
frequently than males (21). We detected 
a higher BMI in AS patients than in nr-
axSpA ones, supporting the hypothesis 
that a major amount of adipose tissue, 
which is considered a dynamic endo-

crine organ (22), is associated with an 
increased production of several proin-
flammatory cytokines and acute phase 
reactants, such as CRP, (23) and with a 
more aggressive radiographic progres-
sion (24). Indeed, it has been demon-
strated that the majority of AS patients 
is overweight, and overweight patients 
have a greater burden of symptoms 
(25). Overweight may also limit physi-
cal activity, which is mandatory to 
prevent bone damage in SpA patients. 
Interestingly, data from the literature 
show that SpA, during its course, tends 
to associate with the development of 
some comorbidities (26). In our study, 
a higher prevalence of peripheral in-
volvement and IBD was observed in nr-
axSpA than in AS patients, as well as 
higher levels of CRP. The presence of 
peripheral arthritis and gastro-intestinal 
comorbidity may have enhanced the 
access of patients at the rheumatologic 
clinic (27). Indeed, it is well known 
that IBP is often misdiagnosed (28) and 
imaging may be helpful in differential 
diagnosis (29); on the contrary, the 
presence of inflammatory symptoms at 
peripheral joint levels may be easier di-
agnosed in daily clinical practice. This 
concept supports our result of a longer 
diagnostic delay in patients affected by 
AS than in nr-axSpA. Even with the 
use of ASAS criteria, a long diagnostic 
delay was observed in our patients af-
fected by axSpA due to the absence of 
objectively detectable signs of the dis-
ease and a difficulty in discrimination 
between non-specific chronic low back 
pain and IBP. It has been widely dem-

onstrated that an early axSpA diagnosis 
is mandatory in order to prevent struc-
tural damage and the progression to 
AS (30). Recent advances in the man-
agement of SpA have made diagnostic 
ascertainment crucial, since innovative 
alternatives therapies to NSAIDs have 
become available. Biological agents 
have proven their efficacy in axSpA, 
and in the early phase they are as-
sociated with substantial impairment 
of quality of life and high burden of 
disease (31). Recent evidence from 
REGISPONSERBIO (Spanish Register 
of Biological Therapy in Spondyloarth-
ritides) suggests that, after the issue of 
the new classification criteria for SpA, 
biological therapy is being adminis-
tered earlier than previously in SpA 
patients and in a higher proportion of 
patients with nr-axSpA (32). However, 
in our study, treatment with TNFi was 
more prevalent in AS patients, who 
displayed worse prognostic factors 
than nr-axSpA, as higher prevalence of 
HLAB-27 positivity, higher BMI and 
longer disease duration. In good clini-
cal practice and in accordance to treat-
ment recommendations, prognostic fac-
tors may indicate the use of TNFi (33). 
Concerning imaging, the interest in ear-
ly axSpA was supported by the avail-
ability of advanced imaging modalities 
such as MRI to detect early sacroiliitis 
before radiographic structural damage 
appears (4). Here, we described the 
presence of chronic and acute lesions 
at SIJs and spine levels evaluated by a 
dedicated experienced radiologist. In 
our daily clinical practice, SIJs radio-

Table II. Differences in imaging assessment of the study population.
	
	 Total axSpA	 Nr-axSpA	 AS	 p-value
	 (n=210)	 (n=73)	  (n=137)	

SIJs MRI- 
BME, n (%)	 111 	(52.8)	 41 	(56.2)	 70 	 (51.1) 	 NS
Sclerosis, n (%)	 81 	(38.6)	 25 	(34.2)	 56 	 (40.9)	 NS
Erosions, n (%)	 35 	(16.7)	 10 	(13.7)	 25 	 (18.2)	 NS
Fat metaplasia, n (%)	 35 	(16.7)	 20 	(27.4)	 15 	 (10.9)	 0.002
Backfills, n (%)	 14 	(6.7)	 0		  14 	 (10.2)	 0.003

Spine MRI
BME, n (%)	 17 	(8.1)	 2 	(2.7)	 15 	 (10.9)	 0.04
Sclerosis, n (%)	 16 	(7.6)	 0		  16 	 (11.7)	 0.003
Erosions, n (%)	 13 	(6.2)	 1 	(1.4)	 12 	 (8.7)	 NS
Fat metaplasia, n (%)	 5 	(2.3)	 0		  5 	 (3.6)	 NS
Backfills, n (%)	 11 	(5.2)	 0 	(0)	 11 	 (8)	 0.01

AS: ankylosing spondylitis; axSpA: axial spondyloarthritis; nrAxSpA: non-radiographic axial SpA; 
BME: bone marrow oedema; MRI: magnetic resonance imaging; SIJs: sacroiliac joints.

Fig. 3. Differences in CRP levels between anky-
losing spondylitis and non-radiographic axial 
spondyloarthritis patients. 
CRP (mg/dl): C-reactive protein.

Fig. 4. Evaluation of diagnostic delay (years). 
AS: ankylosing spondylitis; nr-axSpA: non-radio-
graphic axial spondyloarthritis.
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graphy and MRI were performed in the 
majority of the patients in accordance 
to the recommendations (9). Differ-
ences emerged between the two groups 
supporting the theory that patients may 
present acute lesions (BME, for exam-
ple) and chronic lesions (as sclerosis) at 
the same time during the same evalu-
ation, irrespective of the diagnosis of 
nr-axSpA or AS. These data underline 
the relevance of the use of MRI in order 
to evaluate inflammatory and structural 
lesions in axSpA during all the course 
of the disease and to evaluate the dis-
ease progression. 
The main limits of our study are: i. the 
retrospective design that may limit the 
observation of inflammatory lesions at 
MRI; ii. the lack of a follow-up period. 

Conclusions
This study highlighted distinctive fea-
tures in patients with AS and nr-axSpA 
in daily clinical practice, in a real-life 
setting in the Lazio region in Italy. Sev-
eral differences emerged in our study 
population concerning demographic and 
clinical characteristics and treatments 
approach. In good clinical practice, im-
aging is crucial in guiding the choice of 
treatment in order to control disease ac-
tivity and inflammation. Further investi-
gations on prospective analysis will be 
necessary in our daily clinical practice.
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