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ABSTRACT
Objectives  To delineate characteristics of non-radiographic 
axial spondyloarthritis (nr-axSpA) in Asia versus non-Asian 
regions, and compare radiographic axSpA (r-axSpA) with nr-
axSpA within Asia.
Methods  Data were collected from the Assessment of 
SpondyloArthritis international Society-COMOrbidities in 
SPondyloArthritis database. Categorising patients by region, we 
compared clinical characteristics between nr-axSpA from Asia 
vs elsewhere (Europe, the Americas and Africa). Within Asians, 
we additionally compared patient characteristics of those with 
nr-axSpA versus r-axSpA.
Results  Among 3984 SpA cases, 1094 were from Asian 
countries. Of 780 axSpA patients in Asia, 112 (14.4%) had 
nr-axSpA, less than in non-Asian countries (486/1997, 24.3%). 
Nr-axSpA patients in Asia were predominantly male (75.9% vs 
47.1%), younger at onset (22.8 vs 27.8 years) and diagnosis 
(27.2 vs 34.5 years), and experienced less diagnostic delay 
(1.9 vs 2.9 years) compared with nr-axSpA in non-Asian 
countries. Nr-axSpA in Asia exhibited higher human leucocyte 
antigens-B27 prevalence (90.6% vs 61.9%), fewer peripheral 
SpA features (53.6% vs 66.3%) and similar extra-articular and 
comorbid disease rates compared with those with nr-axSpA 
in non-Asian countries. Disease activity, functional impairment 
and MRI sacroiliitis were less in nr-axSpA in Asia, with higher 
rates of non-steroidal anti-inflammatory drug response 
and less methotrexate and biological disease-modifying 
antirheumatic drugs use. Within Asia, r-axSpA showed higher 
disease activity and structural damage compared with nr-
axSpA, with no differences in other features.
Conclusion  Among axSpA, lower frequency of nr-axSpA was 
observed in Asia. Our results offer an opportunity to better 
understand clinical characteristics and optimise diagnostic 

strategies, such as ensuring access and availability of MRI 
resources for accurate diagnosis of nr-axSpA in Asia.

INTRODUCTION
Spondyloarthritis (SpA) comprises a group of 
inflammatory conditions that primarily affect 
the axial skeleton, with radiographic axial 
SpA (r-axSpA) or ankylosing spondylitis (AS) 
being the prototypical disease.1 To capture 
the full spectrum of the disease in research, 
including patients who do not have r-axSpA, 
the Assessment of SpondyloArthritis interna-
tional Society (ASAS) developed new classifi-
cation criteria for axSpA to include patients 
with clinical features of SpA who may not have 

Key messages

What is already known about this subject?
►► Among axial spondyloarthritis (SpA) patients, proportion 
of non-radiographic (nr)-axSpA was observed in one 
third to one fourth from reported cohort studies.

►► The patients with nr-axSpA compared with those in AS 
were younger but older disease onset, more female pa-
tients and similar proportion of human leucocyte anti-
gens (HLA)-B27 positivity.

►► The patients with nr-axSpA have lower levels of acute 
phase reactants, whereas no differences were seen in 
disease burden such as patient-reported disease activi-
ty, function or HRQoL.
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substantial radiographic sacroiliitis.2 Patients who fulfil 
axSpA criteria but do not have radiographic sacroiliitis 
sufficiently advanced to meet modified New York Criteria 
are categorised as non-radiographic axSpA (nr-axSpA).

Approximately 10% of patients with nr-axSpA prog-
ress to r-axSpA within 2 years; 26%–60% develop r-axSpA 
within 10–15 years.1 3 Although significant radiographic 
damage is not seen in nr-axSpA, studies have nonethe-
less shown a substantial disease burden similar to that 
of r-axSpA, with both groups experiencing inadequate 
disease control.3 4 Recent studies report both tumour 
necrosis factor inhibitors and interleukin 17 inhibitors as 
effectively reducing signs and symptoms of nr-axSpA.5–7 
These findings suggest the continued need for early 
detection and treatment of nr-axSpA to slow disease 
progression and improve patient outcomes.

Clinical characteristics of nr-axSpA are highly variable 
across patients, and may potentially vary across patient 
populations, particularly due to differing distributions 
of human leucocyte antigens (HLA) and other genetic 
factors. However, the majority of nr-axSpA studies have 
been conducted in Europe and the USA, with only small 
studies reported from Asia.3 4 8–12

In this study, we aim to characterise the distinguishing 
clinical features of nr-axSpA in patients from Asian coun-
tries, potentially allowing clinicians to improve both 
underdiagnosis and misdiagnosis of this increasingly 
treatable disease entity.

METHODS
Study population and design
We used data from the ASAS-COMOrbidities in SPon-
dyloArthritis (ASAS-COMOSPA) study, an interna-
tional, multicentre, cross-sectional, observational study 
involving 22 countries including Africa, America, Asia 
and Europe.13 The initial aim of ASAS-COMOSPA was 
to describe the prevalence of various comorbidities 
among SpA patients, details of which have been previ-
ously described. To ensure appropriate international 

patient representation, the ASAS-COMOSPA Scientific 
Committee selected national principal investigators from 
collaborating countries, each of whom invited rheuma-
tologists in their country to participate in the study.

Patients aged  ≥18 years, with a diagnosis of SpA and 
fulfilling ASAS criteria for either axial or peripheral 
disease,2 14 and able to give written consent and complete 
the study questionnaire, were enrolled. Per study 
protocol, patients were expected to be enrolled consec-
utively from all ASAS-COMOSPA participating centres, 
thus minimising bias.

Patient characteristic assessment
Patient information was collected by a study investigator 
or research nurse during a face-to-face patient interview 
at each study site. Medical records were also examined 
for further information. Collected information was clas-
sified into four domains: demographics and disease char-
acteristics, comorbidities, risk factors for comorbidities 
and adherence with recommendations for monitoring of 
comorbidities.

Demographic data included age, gender, body mass 
index (BMI) and smoking status. Disease characteristics 
included axial involvement; peripheral SpA features such 
as peripheral arthritis, enthesitis (heel or total periph-
eral enthesitis) and dactylitis; extra-articular manifes-
tations (eg, inflammatory bowel disease (IBD), uveitis, 
psoriasis); and comorbidities (ie, obesity, hypertension, 
diabetes mellitus, dyslipidaemia, ischaemic heart disease 
or stroke, vertebral or fragility fractures). SpA disease 
activity was assessed via Bath Ankylosing Spondylitis 
Disease Activity Index (BASDAI)15 and Ankylosing Spon-
dylitis Disease Activity Score calculated with C reactive 
protein (mg/L) (CRP) (ASDAS).16 17 SpA disease severity 
was assessed by history of SpA-related surgeries, presence 
of bamboo spine and Bath Ankylosing Spondylitis Func-
tional Index (BASFI).18 Past and current medications 
(non-steroidal anti-inflammatory drugs (NSAIDs), gluco-
corticoids, conventional synthetic (cs) and biological (b) 
disease-modifying antirheumatic drugs (DMARDs)) were 
also examined.

Patient group definition
As our primary outcome of interest was differences in the 
distribution of clinical characteristics of nr-axSpA patients 
across countries, we grouped patients based on their 
region as follows: Asian countries (China, Japan, Singa-
pore, South Korea and Taiwan), and non-Asian countries 
(Europe, the Americas and Africa). We classified patients 
into the ASAS axSpA subgroup if they met either of the 
ASAS axSpA criteria2: (1) imaging arm, that is, sacroiliitis 
on imaging (MRI or X-ray) plus ≥1 clinical characteris-
tics of SpA or (2) clinical arm, that is, HLA-B27 positivity 
plus ≥2 clinical characteristics of SpA. Among those with 
axSpA, patients were further classified as having r-axSpA 
or nr-axSpA according to the presence of radiographic 
sacroiliitis per modified New York criteria.19 Classification 

Key messages

What does this study add?
►► Among axial SpA patients, substantially lower frequency of nr-
axSpA was observed in Asia compared with other regions.

►► Nr-axSpA patients in Asia were predominantly male, and had 
younger disease onset with higher HLA-B27 positivity rate and less 
peripheral signs.

►► Diagnosis strategies in Asian countries should be reviewed accord-
ing to the particularities of each region, specifically MRI availability, 
to better identify nr-axSpA patients.

How might this impact on clinical practice or further 
developments?

►► Nr-axSpA patients demonstrated unique clinical features compared 
with the patients in other countries.

►► These results offer an opportunity to improve both early diagnosis 
and treatment of nr-axSpA patients in Asian countries.
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of psoriatic arthritis (PsA) was based on Classification 
Criteria for Psoriatic Arthritis (CASPAR).20

We made regional comparisons for patients with 
nr-axSpA. We additionally compared the clinical char-
acteristics of Asian patients with nr-axSpA vs those with 
r-axSpA.

Statistical analyses
Statistical information regarding patient demographics, 
disease characteristics, diagnosis and treatment were 
quantified and compared between Asian and non-Asian 
countries. Differences between nr-axSpA and r-axSpA 
among patients from Asian countries was also analysed 
using univariate analysis. In descriptive statistics, cate-
gorical variables were presented as number (with 
percentage) and quantitative variables as median (with 
IQR) considering non-normal distribution. χ2 or Fisher’s 
exact test was used to compare categorical variables as 
appropriate. To analyse differences in continuous varia-
bles, Wilcoxon rank-sum test was used for non-normally 
distributed variables.

For all analyses, a p<0.05 was considered statistically 
significant. All analyses were performed using R (V.4.0.2) 
using the tableone package for tables21 and Easy R (EZR) 
(V.1.52), a graphical user interface for R.22

RESULTS
Frequency of nr-axSpA among axSpA by regions
Among 3984 patients included in the study, 1094 were 
from centres in Asian countries; 2890 patients were from 
North or South America, Europe or Africa. Of these, 780 
(73.1%) in Asia (China, n=210; Japan, n=77; Singapore, 
n=144; South Korea, n=178; Taiwan, n=171) and 1997 
(69.1%) in other countries fulfilled the ASAS criteria for 
axSpA. Among patients with axSpA in Asian countries, 
112 (14.4%, range 7.1%–25.0%, online supplemental 

table 1) were identified as having nr-axSpA, a substan-
tially lower proportion than identified in non-Asian 
countries (486/1997, 24.3%) (figure 1).

Demographic characteristics of patients with nr-axSpA by 
regions
The overall patient characteristics of nr-axSpA in Asia 
versus non-Asian countries are summarised in table  1. 
Nr-axSpA patients in Asian countries were younger at 
the time of disease onset and diagnosis compared with 
patients in other countries. The average time between 
disease onset to diagnosis was 1.9 years in Asian countries, 
whereas it was 2.9 years in other regions. The proportion 
of male patients was markedly higher in Asian countries 
at 75.9% vs 47.1% in other countries. There was no differ-
ence in smoking status between regions and BMI was 
lower in nr-axSpA patients in Asia (23.5 vs 25.2).

Clinical characteristics of patients with nr-axSpA by regions
Among nr-axSpA patients in Asia, 65.2% underwent MRI 
evaluation with 67.1% presenting with positive sacroili-
itis on MRI; the corresponding proportion was 82.2% 
in other countries (85.4% tested). HLA-B27 test results 
were available for more than 90% of patients in both 
regions, and positivity was higher in Asian countries 
(90.6%, range 79.6%–97.6%, online supplemental table 
1) vs in other countries (61.9%). Given this difference, 
we examined how patients were identified as having 
nr-axSpA, finding different patterns between regions. In 
Asian countries, 56.2% of nr-axSpA patients met only the 
HLA-B27-based clinical criteria, a proportion substan-
tially lower in other countries (29.8%). The proportion 
of patients with inflammatory back pain were similar 
across regions. Peripheral signs of SpA such as periph-
eral arthritis, enthesitis, and dactylitis were identified 
less frequently among nr-axSpA patients in Asia (53.6% 

Figure 1  A flow diagram of SpA patients in Asian countries versus non-Asian countries. ASAS, Assessment of 
SpondyloArthritis international Society; nr-axSpA, non-radiographic axial spondyloarthritis; SpA, spondyloarthritis.
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Table 1  Characteristics of non-radiographic axial SpA in Asia versus non-Asian regions

Variables Asia Non-Asian regions P value

n 112 486

Age at disease diagnosis, years 27.2 (21.1, 39.6) 34.5 (27.7, 41.7) <0.001

Age at disease onset, years 22.8 (18.5, 31.0) 27.8 (20. 5, 34.8) 0.007

Age at enrollment, years 33.9 (24.9, 44.0) 39.4 (31.5, 47.9) <0.001

Diagnostic delay*, years 1.9 (0.27, 5.56) 2.9 (0.59, 9.58) 0.01

Male (%) 85 (75.9) 229 (47.1) <0.001

Body mass index, kg/m2 23.5 (20.7, 26.6) 25.2 (22.8, 28.2) <0.001

Smoking status

 � Never (%) 67 (59.8) 270 (55.6) 0.48

 � Past (%) 17 (15.2) 100 (20.6) 0.24

 � Current (%) 28 (25.0) 116 (23.9) 0.90

Family history of SpA (%) 36 (32.1) 199 (40.9) 0.11

Meeting ASAS axial SpA criteria

 � Imaging arm only (%) 19 (17.0) 219 (45.1) <0.001

 � Clinical arm only (%) 63 (56.2) 145 (29.8) <0.001

 � Both (%) 30 (26.8) 122 (25.1) 0.80

MRI tested (%) 73 (65.2) 415 (85.4) <0.001

 � Sacroiliitis among MRI tested (%) 49 (67.1) 341 (82.2) 0.005

HLA B27 measured (%) 106 (94.6) 441 (90.7) 0.26

 � HLA B27 positivity among measured (%) 96 (90.6) 273 (61.9) <0.001

Inflammatory back pain (%) 107 (95.5) 478 (98.4) 0.08

Arthritis, enthesitis, or dactylitis (%) 60 (53.6) 322 (66.3) 0.02

Peripheral arthritis (%) 53 (47.3) 257 (52.9) 0.34

Heel enthesitis (%) 33 (29.5) 160 (32.9) 0.55

Peripheral enthesitis (%) 38 (33.9) 202 (41.6) 0.17

Dactylitis (%) 2 (1.8) 63 (13.0) 0.001

Psoriasis (%) 12 (10.7) 82 (16.9) 0.14

CASPAR criteria (%) 6 (5.4) 27 (5.6) 1

Uveitis (%) 20 (17.9) 81 (16.7) 0.87

Inflammatory bowel disease (%) 5 (4.5) 27 (5.6) 0.82

Erythrocyte sedimentation rate, mm/hour 10.0 (5.0, 19.0) 11.0 (5.0, 23.0) 0.11

C reactive protein (CRP) level, mg/dL 0.50 (0.30, 1.33) 0.50 (0.10, 1.70) 0.55

Elevated CRP (%) 37 (33.0) 213 (43.8) 0.05

Physician global assessment (0–10) 2.0 (1.0, 5.0) 2.0 (1.0, 4.0) 0.74

Patient global assessment (0–10) 3.0 (1.0, 6.0) 4.0 (2.0, 6.0) 0.01

ASDAS-CRP 1.40 (0.95, 2.08) 1.97 (1.21, 2.78) <0.001

BASDAI 2.8 (1.5, 4.2) 4.1 (2.0, 6.3) <0.001

BASFI 0.8(0.1, 2.7) 2.9(0.8, 5.6) <0.001

Presence of bamboo spine (%) 0 (0.0) 2 (0.4) 1

History of SpA-related surgeries (%) 0 (0.0) 18 (3.7) 0.03

Treatment

NSAIDs use since onset (%) 103 (92.0) 430 (88.5) 0.37

 � COX-2 selective NSAIDs among user (ever) (%) 32 (31.1) 127 (29.5) 0.853

 � % days with intake ≧50% among user (ever) (%) 68 (66.0) 329 (76.5) 0.039

Good response to NSAIDs (%) 80 (71.4) 272 (56.0) 0.004

Continued
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vs 66.3%). There were no differences in extra-articular 
manifestations including psoriasis, uveitis and IBD.

Erythrocyte sedimentation rate (ESR) levels and physi-
cian global assessment measurements were similar in 
nr-axSpA patients in Asia compared with patients in other 
regions, while elevated CRP levels, patient global assess-
ment, ASDAS-CRP, BASDAI and BASFI measurements 
were lower among patients in Asia (table  1). Although 
the rate of NSAID use was similar between regions, good 
response to NSAIDs was comparatively higher in the 
Asian countries (71.4% vs 56.0%). Glucocorticoid use was 
identified in approximately 10% of patients regardless 
of region. Use of csDMARDs, including methotrexate, 
leflunomide, hydroxychloroquine, gold salts, azathio-
prine and sulfasalazine, was similar between patients in 
Asia (53.6%) and patients in other regions (54.7%), but 
methotrexate use was lower in Asia (16.1% vs 27.6%), 
which may be explained by the axial-dominant composi-
tion of those patients. The use of bDMARDs were lower in 
nr-axSpA patients in Asian countries (24.1%) compared 
with patients in other countries (39.3%). The comor-
bidity profile of nr-axSpA patients in Asia was similar to 
those in other countries.

Difference in clinical characteristics of patients within Asia: 
r-axSpA vs nr-axSpA
In the axSpA subset in Asia, including both r-axSpA and 
nr-axSpA patients, the age of onset and age at diagnosis 
were similar, and we identified no statistical difference in 
diagnostic delay as well (table 2). The proportion of male 
patients and smoking status was also similar between 
groups.

Regarding criteria by which patients in Asia were classi-
fied as having r-axSpA or nr-axSpA, more r-axSpA patients 

fulfilled both imaging and HLA-B27-based clinical arms 
of the ASAS criteria compared with patients with nr-axSpA 
(78% vs 26.8%). The proportion of patients with posi-
tive HLA-B27, inflammatory back pain, peripheral signs 
was similar between groups. There were no differences 
in extra-articular manifestations, except psoriasis, which 
was more frequent among nr-axSpA patients.

Concerning the burden of the disease within Asia, 
patient with r-axSpA compared with those with nr-axSpA 
showed higher disease activity and structural damage 
evaluated by ASDAS-CRP (1.79 vs 1.40), ESR (13.0 vs 
10.0 mm/hour) and CRP level (0.70 vs 0.50 mg/dL), 
as well as presence of bamboo spine (14.8 vs 0%) and 
history of SpA-related surgery (5.4% vs 0%). Other 
variables, such as patient and physician global assess-
ment, were significantly different between r-axSpA and 
nr-axSpA within Asia; BASFI was also numerically higher 
in r-axSpA patients (table  2). We found differences in 
neither BASDAI or comorbidities, nor in treatment 
modalities, including use of NSAIDs, csDMARDs and 
bDMARDs, between r-axSpA and nr-axSpA in the Asian 
countries.

DISCUSSION
In this study, we examined the clinical characteristics of 
nr-axSpA patients in Asian countries in comparison to 
patients in non-Asian regions in order to clarify differ-
ences in composition, clinical features and practice 
patterns. We found striking differences in proportion 
of nr-axSpA among axSpA in Asia, which appears to 
be much less prevalent (14.4%) compared with other 
regions (24.3%). Limited access to MRI, precluding 
meeting MRI criteria, may be a contributing factor to 

Variables Asia Non-Asian regions P value

Current glucocorticoid use (%) 10 (8.9) 59 (12.1) 0.43

Conventional synthetic DMARDs use (%) 60 (53.6) 266 (54.7) 0.91

Methotrexate use (%) 18 (16.1) 134 (27.6) 0.02

Sulfasalazine use (%) 51 (45.5) 205 (42.2) 0.59

Biological DMARDs (TNF antagonists) use (%) 27 (24.1) 191 (39.3) 0.004

Comorbidities

Obesity (%) 24 (21.4) 91 (19.0) 0.65

Hypertension (%) 15 (13.4) 61 (12.6) 0.93

Diabetes (%) (%) 2 (1.8) 20 (4.1) 0.40

Dyslipidaemia (%) 11 (9.8) 50 (10.3) 1

Ischaemic heart disease or stroke (%) 1 (0.9) 8 (1.6) 1

Vertebral or fragility fractures (%) 2 (1.8) 7 (1.4) 0.68

Values are expressed as n (%) or median (IQR) unless otherwise indicated.
*Diagnostic delay: the difference between the date of the diagnosis and the date of the first symptom.
ASAS, Assessment of SpondyloArthritis International Society; ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath 
Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CASPAR, ClASsification for Psoriatic 
ARthritis; DMARD, disease-modifying antirheumatic drug; HLA, human leucocyte antigens; NSAID, non-steroidal anti-inflammatory drug; 
SpA, spondyloarthritis; TNF, Tumor Necrosis Factor.

Table 1  Continued
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Table 2  Difference in characteristics of non-radiographic axial SpA vs radiographic axial SpA within Asia

Variables nr-axSpA r-axSpA P value

n 112 668

Age at disease diagnosis, years 27.2 (21.1, 39.6) 26.9 (21.7, 35.6) 0.79

Age at disease onset, years 22.8 (18.5, 31.0) 22.7 (18.3, 29.3) 0.41

Age at enrolment, years 33.9 (24.9, 44.0) 34.9 (26.8, 44.0) 0.21

Diagnostic delay*, years 1.9 (0.27, 5.56) 2.8 (0.50, 7.34) 0.14

Male (%) 85 (75.9) 533 (79.8) 0.42

Body mass index, kg/m2 23.5 (20.7, 26.6) 22.9 (20.4, 25.7) 0.15

Smoking status

 � Never (%) 67 (59.8) 357 (53.4) 0.25

 � Past (%) 17 (15.2) 124 (18.6) 0.47

 � Current (%) 28 (25.0) 187 (28.0) 0.59

Family history of SpA (%) 36 (32.1) 228 (34.1) 0.76

Meeting ASAS axial SpA criteria

 � Imaging arm only (%) 19 (17.0) 147 (22.0) 0.28

 � Clinical arm only (%) 63 (56.2) 0 (0.0) <0.001

 � Both (%) 30 (26.8) 521 (78.0) <0.001

MRI tested (%) 73 (65.2) 249 (37.3) <0.001

 � Sacroiliitis among MRI tested (%) 49 (67.1) 193 (77.5) 0.10

HLA B27 measured (%) 106 (94.6) 596 (89.2) 0.11

 � HLA B27 positivity among measured (%) 96 (90.6) 551 (92.4) 0.64

Inflammatory back pain (%) 107 (95.5) 650 (97.3) 0.36

Arthritis, enthesitis, or dactylitis (%) 60 (53.6) 336 (50.3) 0.59

Peripheral arthritis (%) 53 (47.3) 277 (41.5) 0.29

Heel enthesitis (%) 33 (29.5) 159 (23.8) 0.24

Peripheral enthesitis (%) 38 (33.9) 182 (27.2) 0.18

Dactylitis (%) 2 (1.8) 35 (5.2) 0.18

Psoriasis (%) 12 (10.7) 34 (5.1) 0.03

CASPAR criteria (%) 6 (5.4) 12 (1.8) 0.03

Uveitis (%) 20 (17.9) 149 (22.3) 0.35

Inflammatory bowel disease (%) 5 (4.5) 12 (1.8) 0.08

Erythrocyte sedimentation rate, mm/hour 10.0 (5.0, 19.0) 13.0 (6.0, 28.5) 0.004

C reactive protein (CRP) level, mg/dL 0.50 (0.30, 1.33) 0.70 (0.30, 3.00) 0.02

Elevated CRP (%) 37 (33.0) 393 (58.8) <0.001

Physician global assessment (0–10) 2.0 (1.0, 5.0) 3.0 (2.0, 5.0) 0.03

Patient global assessment (0–10) 3.0 (1.0, 6.0) 4.0 (2.0, 6.0) 0.048

ASDAS-CRP 1.40 (0.95, 2.08) 1.79 (1.04, 2.66) 0.006

BASDAI 2.8 (1.5, 4.2) 3.0 (1.7, 4.8) 0.22

BASFI 0.8 (0.1, 2.7) 1.2 (0.2, 3.1) 0.09

Presence of bamboo spine (%) 0 (0.0) 99 (14.8) <0.001

History of SpA-related surgeries (%) 0 (0.0) 36 (5.4) 0.02

Treatment

NSAIDs use since onset (%) 103 (92.0) 586 (87.7) 0.26

Good response to NSAIDs (%) 80 (71.4) 430 (64.4) 0.18

Current glucocorticoid use (%) 10 (8.9) 65 (9.7) 0.93

Conventional synthetic DMARDs use (%) 60 (53.6) 328 (49.1) 0.44

Continued
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underdiagnosis in Asia. However, higher HLA-B27 posi-
tivity, younger age at disease onset, and less diagnostic 
delay in nr-axSpA patients from Asian countries, contra-
dict that underdiagnosis alone is sufficient to explain 
the lower disease proportion in Asia. Previous studies 
have reported that male sex confers high risk for disease 
progression; the higher proportion of men in nr-axSpA 
patients in Asian countries may contribute to less struc-
tural disease represented by nr-axSpA.23 While our cross-
sectional study includes consecutively enrolled patients 
seen at ASAS-selected rheumatology practices, specific 
enrolment protocols may have varied slightly from prac-
tice to practice and by country. This may have influenced 
the frequency of patient and disease characteristics to 
some extent. However, it is unlikely that this explains all 
the differences seen, as our data reflect a broad swath of 
patients at ASAS expert rheumatology practices in a wide 
variety of regions.

We also found regional differences in demographic 
characteristics of nr-axSpA patients. A recent pooled 
analysis from a meta-analysis and systematic literature 
review has reported a significantly lower prevalence 
of men in nr-axSpA compared with r-axSpA (53.6% vs 
69.6%).8 In contrast, we found a markedly higher propor-
tion of men among nr-axSpA patients in Asian countries 
(75.9%) compared with other countries (47.1%). This 
result corroborates previous studies from Asia, which 
have reported that men comprise 64%–70% of nr-axSpA 
groups.4 9 10 Moreover, several studies have shown a male 
prevalence in HLA-B27 positive r-axSpA groups.24 25 In 
fact, with regards to HLA-B27 status, the number of male 
patients with HLA-B27 was higher than male patients 
without HLA-B27 in those studies. The substantially 
higher proportion of men among nr-axSpA patients from 
Asian countries appears to be an ethnic characteristic of 

the Asian population, though overdiagnosis in HLA-B27 
men cannot be entirely excluded.

We also found markedly higher proportion of HLA-B27 
among nr-axSpA patients in Asia in our study. A previous 
study reports an HLA-B27 positivity rate of <0.3% in the 
general Japanese population, compared with rates of 
about 5%–10% in other Asian and non-Asian countries.26 27 
However, we found a higher HLA-B27 positivity rate in 
nr-axSpA patients throughout Asian countries, ranging 
from 79.6% in Japan to 97.6% in Taiwan (online supple-
mental table 1). Similarly, high rates of HLA-B27 from 
other studies of Asian patients support that this is a genetic 
characteristic of ethnically Asian populations.9 10 Although 
MRI evaluation is considered integral to the diagnosis of 
nr-axSpA, it is not readily accessible in some Asian coun-
tries, being performed in only 65.2% of nr-axSpA patients 
from Asia compared with 85.4% in other countries. As 
such, slightly more than half of patients in Asia were clas-
sified as nr-axSpA based solely on the HLA-B27-driven 
clinical arm of the ASAS criteria. It is also interesting to 
note that a sex-based comparison of r-axSpA patients from 
South Korea demonstrated a greater HLA-B27 prevalence 
among men.28 Previous studies have shown that HLA-B27 
positive patients have a younger age of onset and shorter 
average delay to diagnosis compared with HLA-B27 nega-
tive patients with r-axSpA,29 30 and our study suggests that 
nr-axSpA patients in Asian countries may have similar 
trend. While previous studies have reported a high overall 
prevalence of HLA-B27 among nr-axSpA patients at 
70%–80%,4 8 11 this may not be uniformly true according 
to our examination of the non-Asian ASAS-COMOSPA 
data. For example, HLA-B27 prevalence among nr-axSpA 
patients from Italy and Egypt was remarkably low at 
only 9.8% and 37.5%, respectively, and suggests marked 
regional variation in HLA-B27 prevalence.

Variables nr-axSpA r-axSpA P value

Methotrexate use (%) 18 (16.1) 90 (13.5) 0.56

Sulfasalazine use (%) 51 (45.5) 296 (44.3) 0.89

Biological DMARDs (TNF antagonists) use (%) 27 (24.1) 197 (29.5) 0.29

Comorbidities

Obesity (%) 24 (21.4) 107 (16.1) 0.21

Hypertension (%) 15 (13.4) 96 (14.4) 0.90

Diabetes mellitus (%) 2 (1.8) 22 (3.3) 0.56

Dyslipidaemia (%) 11 (9.8) 66 (9.9) 1

Ischaemic heart disease or stroke (%) 1 (0.9) 8 (1.2) 1

Vertebral or fragility fractures (%) 2 (1.8) 22 (3.3) 0.56

Values are expressed as n (%) or median (IQR) unless otherwise indicated.
*Diagnostic delay: the difference between the date of the diagnosis and the date of the first symptom.
ASAS, Assessment of SpondyloArthritis international Society; ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath 
Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CASPAR, ClASsification for 
Psoriatic ARthritis; DMARD, disease-modifying antirheumatic drug; HLA, human leucocyte antigens; nr-axSpA, non-radiographic axial 
spondyloarthritis; NSAID, non-steroidal anti-inflammatory drug; r-axSpA, radiographic axial spondyloarthritis; SpA, spondyloarthritis; TNF, 
Tumor Necrosis Factor.

Table 2  Continued
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In addition, comparing findings in all patients who 
received MRI, we still found a lower prevalence of MRI 
sacroiliitis in Asian patients. The proportion of posi-
tive MRI may reflect pretest probability of axSpA and 
local strategies of referral. In most Asian countries, it 
has been our experience that rheumatologists receive 
more patients with mechanical back pain—that is, with 
a low probability of having positive MRI—compared with 
specialists in Western countries, who may receive more 
targeted referrals. This is likely due to differences in 
primary care and other gatekeeping systems. In addition 
to the substantially lower rate of MRI performed in all 
Asian patients, an important limitation in itself, female 
subjects with inflammatory back pain who were HLA-
B27 negative may not have been able to fulfil the ASAS 
criteria without an MRI showing sacroiliitis.31 32

For many patients, nr-axSpA classification is based on 
clinical arm findings and is not confirmed by imaging. 
One might justifiably question whether given the fact 
that this is the population with the highest possibility of a 
diagnostic mistake, it would be important to see whether 
a significant difference existed between Asian and non-
Asian nr-axSpA patients fulfilling the clinical arm of 
the ASAS axSpA classification criteria. We conducted a 
subanalysis looking at differences in nr-axSpA patients 
fulfilling only clinical arm of the ASAS axSpA classifica-
tion criteria (online supplemental table 2). We also found 
that nr-axSpA patients in Asia were predominantly male 
(p=0.06), had less diagnostic delay (p=0.03) and periph-
eral signs, as well as had milder disease (numerically lower 
ASDAS-CRP and significantly lower rate of abnormal 
CRP and BAFI). A sensitivity analysis of nr-axSpA patients 
fulfilling only clinical arm ASAS criteria corroborated 
results found in the main analysis.

A previous meta-analysis showed that, except for 
greater impairment of mobility in r-axSpA compared 
with nr-axSpA, both groups showed a comparable 
burden of disease, range of treatment modalities and 
treatment effects.8 In our study, the rate of elevated CRP, 
patient global assessment, ASDAS-CRP, BASDAI and 
BASFI were lower in nr-axSpA patients in Asian coun-
tries compared with those in other countries. Despite 
lower overall proportion of nr-axSpA, we may hypothe-
sise that ASAS centres in Asian countries are identifying 
these patients appropriately early, possibly due to lower 
systems-based barriers to accessing expert rheumatology 
care. Regarding treatment effects, although rates of 
NSAID use was similar between regions, we found that 
a higher number of nr-axSpA patients in Asian countries 
responded adequately to NSAIDs. This may play a contrib-
uting role to lower disease burdens in nr-axSpA patients 
in Asia, and suggests a reason for the lower number of 
patients in Asia treated with bDMARDs. Alternatively, 
nr-axSpA in Asia may fundamentally represent milder 
disease than seen elsewhere, driven by ethnic and genetic 
variation, obviating the need for advanced therapies.

Regarding subanalysis of SpA patients within Asia, 
our comparison of characteristics between r-axSpA and 

nr-axSpA patients showed several differences and similar-
ities compared with previous findings. Several previous 
studies from outside Asia have reported that, compared 
with those with r-axSpA, patients with nr-axSpA were 
overall younger in age, but older at time of disease 
onset, predominantly women, and demonstrated lower 
levels of acute phase reactants. These studies reported 
no differences between r-axSpA and nr-axSpA patients 
with regards to HLA-B27 prevalence, patient-reported 
disease activity, function or health-related quality of life 
(HRQoL).3 4 8 11 33 Another study also demonstrated 
several differences between these groups, notably for 
classic risk factors for structural damage including longer 
disease duration, male gender, smoking and increased 
CRP, all of which were more frequently observed in 
patients with r-axSpA, as well as for peripheral involve-
ment, more frequently seen in nr-axSpA patients.8 Inter-
estingly, in our subanalysis of the data within Asia, no 
significant differences were found between r-axSpA and 
nr-axSpA with regards to sex, age of disease onset, disease 
duration, smoking status or presence of peripheral signs. 
Mean and median age of disease onset of nr-axSpA 
was recently reported to range from 27.7 to 33.2 years 
in cohorts from Germany (German spondyloarthritis 
inception cohort (GESPIC)), Switzerland (Swiss Clinical 
Quality Management in Rheumatic Diseases (SCQM)), 
as well as in meta-analysis,8 34 35 all of which, except the 
GESPIC cohort were older than r-axSpA comparators. In 
contrast, age of disease onset of r-axSpA and nr-axSpA 
were similar at 22.7 years and 22.8 years, respectively, 
in our study, corroborating results from a South Asian 
population in India.10 We found that the proportion 
of HLA-B27 was also similar between r-axSpA and non-
radiographic groups in our study, results in line with a 
previous study.36 An interesting explanation is provided 
by these authors, who considered that HLA-B27 might be 
artificially over-represented in nr-axSpA, given that HLA-
B27 positivity is mandatory to fulfil the clinical ASAS 
criteria for nr-axSpA. As expected, our data showed a 
higher disease activity as well as greater structural damage 
in r-axSpA patients compared with those with nr-axSpA. 
These results support the hypothesis that both diagnoses 
belong to the same disease spectrum. Concerning treat-
ment modalities between r-axSpA and nr-axSpA groups, 
while no conclusions could be drawn due to the cross-
sectional study design, the data did not suggest any differ-
ences in treatment choices. Regarding extra-articular 
manifestations, several studies have shown that a more 
common history of uveitis in r-axSpA patients,8 32 a differ-
ence not found in our study, and suggesting the ongoing 
need to carefully assess for uveitis in nr-axSpA patients in 
order to prevent missed diagnoses.

Our study has some important limitations that warrant 
discussion. First, though selection bias is possible, 
the study was conducted in ASAS-associated centres 
and we expect any bias towards earlier detection to be 
non-differential and largely independent of country-
specific socioeconomic factors. Second, the sample 
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size of nr-axSpA in Asia are small, however, a previous 
single-centre retrospective cohort study in Japan, among 
114 SpA patients, showed a similarly low prevalence of 
nr-axSpA patients (9.7% r-axSpA vs 1.8% nr-axSpA).37 
Similarly, while better selection of patients for treatment 
is also possible in ASAS centres, patients were included in 
the study consecutively, and the disease characteristics of 
the population studied is reflective of a typical SpA popu-
lation. Furthermore, the cross-sectional nature of ASAS-
COMOSPA precludes the study of causal links and only 
allows for examination of associations.38 Finally, a gender 
bias is possible in the lower rate of nr-axSpA in Asia. A 
recent study published from Germany analysing a health 
insurance database showed that female sex was associ-
ated with nearly doubling of risk for diagnostic delay in 
axSpA patients.39 Our study also showed similar trend 
(online supplemental table 3); therefore, underdiag-
nosis of nr-axSpA in women in Asia cannot be excluded. 
Important strengths of the study include the large patient 
numbers and the uniqueness of ASAS-COMOSPA as 
one of the largest multinational SpA datasets to date to 
assess the clinical features of SpA patients involving 22 
countries.

In conclusion, among axSpA patients, a substantially 
lower frequency of nr-axSpA was observed in Asian coun-
tries compared with other regions of the world. Nr-axSpA 
patients in Asian countries were predominantly male, 
and had younger disease onset with more frequent HLA-
B27 positivity and less peripheral signs, as well as better 
response to NSAIDs. These results offer an opportunity 
to better understand the clinical characteristics of this 
patient population and optimise diagnostic strategies for 
accurate diagnosis of nr-axSpA patients in Asia, such as 
ensuring access and availability of MRI resources.
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