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Abstract
Purpose of Review This review aims to describe the variations in the clinical presentation of axial spondyloarthritis (axSpA) 
across the globe.
Recent Findings We searched the PubMed database and screened more than 1360 articles; 60 of them were selected based 
on relevance to the topic being discussed and the goals of the review. Most of the clinical manifestations, including IBP, 
peripheral arthritis, and extra-articular involvement are seen in different regions of the world, but with appreciable clinical 
heterogeneity, possibly related to a smaller number of patients from some countries, and global variation in the prevalence 
of HLA-B27. For example, HLA-B27-positive patients have an earlier age of onset, higher prevalence of acute anterior 
uveitis, and greater familial occurrence. Peripheral arthritis and enthesitis are most commonly seen among axSpA patients 
from Latin America and Asia, whereas IBD appears to be slightly more common among Middle Eastern and North African 
patients. The main weakness encountered while reviewing these data is that some studies were small, and others were cross-
sectional and retrospective; hence the inferences may have a selection bias.
Summary AxSpA is a very heterogenous disease with varied presentation across the globe, in part related to HLA-B27 
positivity. It is imperative to further investigate the key regional differences as they impact timely disease recognition and 
initiation of early treatment. Therefore, there is a need for a large worldwide systematic study to capture the clinical picture 
of AxSpA in a more uniform manner.

Keywords Axial spondyloarthritis · Ankylosing spondylitis · Clinical manifestations · HLA-B27 · Global review · 
Epidemiology

Introduction

Axial spondyloarthritis (axSpA) is an inflammatory arthritis 
that primarily affects the sacroiliac joints and the spine (axial 
skeleton). Other musculoskeletal manifestations include 
root joint (hip and shoulder) arthritis, peripheral arthritis, 
enthesitis, and dactylitis. Additionally, patients may present 
with extra-musculoskeletal manifestations, such as acute 

anterior uveitis (AAU), inflammatory bowel disease (IBD), 
and psoriasis. AxSpA comprises the following two main 
entities: (1) the “classic” radiographic ankylosing spondy-
litis (AS) as defined by the modified New York criteria [1]. 
(2) The “spondylitic disease without radiographic evidence 
of sacroiliitis” [2], now renamed as “non-radiographic axial 
spondyloarthritis” (nr-axSpA), as defined by the 2009 ASAS 
classification criteria [3].

AxSpA is strongly associated with HLA-B27. There is a 
considerable variation in this association across the globe, 
with the strongest association seen in populations of Euro-
pean (especially northern Europe) and Asian descent, while 
it is almost absent in many regions of Sub-Saharan Africa 
[4–6]. The prevalence of axSpA is variable among different 
regions in the world and roughly correlates with the preva-
lence of HLA-B27. Dean et al. estimated the mean preva-
lence of AS (per 10,000) to be 31.9 in North America, 23.8 
in Europe, 16.7 in Asia, 10.2 in Latin America, and 7.4 in 
Africa [7].
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Methods

We searched the PubMed database using the terms: anky-
losing spondylitis, axial spondyloarthritis, clinical varia-
tions/manifestations, Europe, Middle East, Africa, North 
America, Latin America, and Asia. There were 1360 articles 
screened and 60 were selected based on relevance to the 
topic being discussed and the goals of the review. Reasons 
for exclusion were articles discussing other rheumatic dis-
eases, non-axSpA, and domains other than clinical mani-
festations such as genetics, pathogenesis, and imaging. We 
stratified patient populations according to the following 6 
regions: Europe, Middle East, and North Africa (MENA), 
Sub-Saharan Africa, USA and Canada, Latin America 
including Mexico, and Asia.

Europe

The earliest descriptions of AS originated in Europe [8]. 
Table 1 provides published data from cohorts in Belgium, 
France, Germany, Greece, Italy, Portugal, Spain, Sweden, 
Switzerland, the Netherlands, and the UK. Age at onset 
ranged between 20 and 35 years, and the diagnosis was 
delayed by 3 to 16 years. The most common clinical feature 
of AS/axSpA in this population has been inflammatory back 
pain (IBP), ranging between 80 and 100%. Among other 
features, peripheral arthritis (including root joints) ranged 
between 11 and 58% except in Greece where the prevalence 
was higher (72%) [9]. Enthesitis was present in 6% of Ital-
ians versus 71% of Swiss patients, and 4 to 13% had dac-
tylitis [10, 11]. The percentage of positive family history, 
except for one Italian study, ranged between 35 and 46%. 
Acute anterior uveitis (AAU) was the most common extra-
musculoskeletal manifestation being reported in up to 27% 
of Belgian patients; psoriasis ranged between 10 and 12% 
(except in the French cohort where it was 16%) and inflam-
matory bowel disease (IBD) between 5 and 12% (except in 
Greece where no cases were reported) [9, 12, 13]. HLA-
B27-positive patients have a younger age at disease onset 
and shorter delay in diagnosis as compared to HLA-B27 
negative patients [14, 15].

The Middle East and North Africa

There are a good number of articles originating from the 
Middle East and North Africa (MENA) regarding the clini-
cal features of AS. Table 2 lists the data from Algeria, Egypt, 
Iran, Saudi Arabia (KSA), Kuwait, Lebanon, Morocco, 
Tunisia, Turkey, and the United Arab Emirates (UAE). We 
have combined data from the three neighboring countries 
(KSA, Kuwait and UAE) as each country reported less than 

18 patients [22–24). Most of these studies included only AS 
patients, except the ones from Lebanon and Tunisia that also 
included patients with nr-axSpA [25, 26], most (55–84%) 
were males, and 72–84% presented with IBP (except for Iran 
44% and Egypt 49%) [27, 28]. HLA B27 association was 
weaker than reported from Europe. Duration of symptoms 
before diagnosis was longer in the North African compared 
to the Middle Eastern patient population (10–15 years vs 
6–9 years, respectively), which could reflect accessibility 
to healthcare. Disease activity scores were not consistently 
reported.

Family history of SpA was reported in 6 studies, and it 
ranged between 9 and 29%. Kuwait was the only country 
that reported positive family history in more than 30% of the 
patients, but the sample size was only 17 patients [23]. The 
occurrence of peripheral arthritis averaged around 36%. Hip 
involvement was more frequent in North Africa (up to 47% 
in patients from Morocco) compared to 25% in Lebanon 
and Kuwait [23, 26, 29]. Enthesitis varied widely between 
different studies, 22% in Tunisia vs 92% in Turkey [25, 30]. 
The prevalence of dactylitis was only 1.5–2%. AAU was 
less common compared to European cohorts, but it occurred 
in up to 45% of the Iranian patients [28]. IBD and psoria-
sis, reported only in Lebanon and Tunisia, were higher than 
among European cohorts [25, 26, 31]. An older publica-
tion based on a cohort of 518 north-African patients (from 
Tunisia, Algeria, and Morocco) with spondyloarthritis (SpA) 
according to Amor criteria, had a mean age at diagnosis of 
26.6 years, the male-to-female ratio of 3:1, and IBP preva-
lence of 90% [32]. Sacroiliitis was reported by 97% of the 
patients, peripheral arthritis (including root joints) by 42%, 
and dactylitis by 10%.

Sub‑Saharan Africa

Data on axSpA in Sub-Saharan Africa has been very scarce, 
based on articles from Burkina Faso, the Democratic Repub-
lic of the Congo (DRC), Togo, Zimbabwe, and South Africa. 
They discussed AS, and only one paper from DRC included 
nr-axSpA patients [34]. The recognition of nr-axSpA can be 
very challenging as the ASAS criteria might not be appli-
cable because of the very low prevalence of HLA B27 and 
the lack of access to magnetic resonance imaging (MRI). 
Lebughe et al. [34] analyzed data from 59 patients with 
axSpA; 56% were males, mean age of onset was 38 (± 4.5) 
years, 86% had inflammatory back pains, 72% had buttock 
pain, 31% had peripheral arthritis, and 22% had enthesitis. 
No patients had hip involvement. AAU and psoriasis were 
reported in 15% and 2% of the cases, respectively. Although 
commonly reported in North Africans, familial occurrence 
has rarely been documented in South Africa. Mijiyawa et al. 
reported similar findings based on 26 patients (92% males) 
from South Africa, Zimbabwe, and Togo, only one patient 
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had positive HLA B27 (4%) [5]. It is already well described 
in other populations that HLA-B27 negative patients with 
AS have a later age of onset, and lower prevalence of AAU 
and familial occurrence [5]. Ouedraogo et al. reported 13 
patients with AS, most of them were males, and none of 
them had extra-articular manifestations [35]. It is of inter-
est to mention that in some countries in West Africa, e.g., 
among the Fula ethnic group in Gambia, AS prevalence is 
virtually absent despite a 6% HLA-B27 positivity rate in the 
general population [36].

North America (USA and Canada)

USA and Canada have one of the most ethnically diverse 
populations in the world, and there is a need for proper 
nationwide studies comparing the various clinical features of 
axSpA in these countries. Mease et al. analyzed 407 patients 
from the US-based Corrona registry, 310 had AS and 97 had 
nr-axSpA, 64% were males, 88% were White, 2.8% were 
Asians and 1.5% were Black [37]. The mean disease dura-
tion was 10.4 years ± 11.3. HLA-B27 test was positive in 
71% among those who had the test done. The mean disease 
activity scores revealed moderate disease activity, enthesitis 
was present in 33% and dactylitis in 10% of the patients. 
Family history of SpA was positive in 14%. AAU was the 
most common extra-articular manifestation at 17%, psoria-
sis at 10%, and IBD at 7%. Khan et al. [38] had reported 

clinical features and HLA-B27 prevalence among African 
American and white patients with AS. African American 
patients had later age of onset, lower incidence of AAU, 
and a weaker association with HLA-B27. The native tribes 
in North America have mostly been studied with regards 
to their association with HLA-B27. Inuits and Eskimos in 
Alaska and Northern Canada, as well as the Navajo tribes in 
the USA, tend to have a greater incidence of reactive arthri-
tis than AS, in contrast to Haida people living in Canada 
who suffer predominantly from AS [39]. Psoriasis and IBD 
were very rare among these populations that are ethnically 
unmixed with whites.

A study by Singh et al. [40] evaluated the racial differ-
ences in clinical features from an American database that 
included 10,990 patients with AS. Male to female ratio was 
1:1, and 8% of the participants were African Americans. 
Peripheral arthritis was present in 73%, enthesitis in 25%, 
and dactylitis in only 5%. Psoriasis occurred in 10% of the 
cases, and was less common among African Americans.

South America

Table 3 lists the differences among clinical phenotypes 
in patients from Latin countries in South America. Most 
of the studies described axSpA as part of the bigger fam-
ily of SpA which includes PsA among other conditions, 
and this makes sample sizes of AS patients much smaller 

Table 2  Disease phenotype in patients with AS/axSpA from the Middle East and North Africa

Countries Algeria Egypt Iran KSA 
Kuwait
UAE

Lebanon Morocco Tunisia Turkey

Cited studies Haid [33] Tayel [27] Nazarinia [28] Al-Arfaj [22] 
Uppal [23]
Al-Attia [24]

Ziade [26] El Mansouri [29] Ben-
Abdel-
ghani [25]

Karaarslan [30]

# Patients 325 34 98 49 141 117 200 339
Type axSpA AS AS AS axSpA AS axSpA AS
Males % 84 71.4 67–82 61.7 69 55
Mean age at onset 23–28 25
HLA B27 + 58.6 73.4 67 41.1 51 61
Delay in diagnosis (years) 6.6 10.4 15 9
BASDAI 5.6 4.16 3.6 3.3 5
BASFI 5.12 3.9 3.7
 + FHx % 14.3 13–34 29.1 12 9
IBP % 73 49 44.2 72–73 81 84
Arthritis % 38 30 24–65 37 36 42 33
Hip invol 12–25 25 47
Enthesitis % 35 25–60 30 12 22 92
Dactylitis % 2.1 1.5
AAU % 20 45 7–20 8.5 7 17 18
IBD % 18.4 14.5
Psoriasis% 19.1 4.5
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when compared with other regions of the world. Brazil is 
an exception where axSpA was studied more extensively, 
and all their axSpA patients had AS. Patients were predomi-
nantly males (77–88%), and their age at diagnosis was 27 to 
32 years. HLA B27 positivity was reported in two studies 
and it ranged between 60 and 78% [41, 42]. Surprisingly, 
inflammatory back pain was less common (41–74%), while 
a good percentage of the patients presented with peripheral 
arthritis (22–59%) and enthesitis (22–35%). The prevalence 
of AAU was 7–22%. No data on IBD and psoriasis in axSpA 
were available. Sampaio-Barros et al. [41] reported that 
African-Brazilians patients with AS had a lower prevalence 
of HLA B27 (69%) as compared to Brazilian AS patients of 
European descent (81%), and less familial occurrence (2.8% 
vs 18%), confirming similar finding noted in Sub-Saharan 
African and African-American patients [38]. The African-
Brazilians had less thoracic/cervical involvement compared 
to Caucasian Brazilian patients with AS (58 vs 74%), and 
more hip involvement (42 vs 24%).

Central America and Mexico

There are only a few articles from Central America that tar-
geted clinical manifestations of axSpA [49]. A 1989 study 
described the pattern of AS in the Mexican Mestizo (native 
Americans with variable level of Spanish genetic admixture) 
population [50]. It included 87 patients, 46% of whom had 
juvenile-onset. 50.6% of the patients presented with spinal 
involvement, 65.5% with peripheral arthritis, and 47.1% 
with enthesopathy. There was a difference in presentation 
between children and adults, with adults having more spinal 
involvement (82.5% vs 23.4%). Uveitis prevalence was esti-
mated at 20.6%. One of the debilitating symptoms in SpA is 
midfoot arthritis (tarsitis); this has been especially described 

in Mexican patients [51, 52]. An article from 1984 estimated 
the prevalence of HLA-B27 positivity among Mexican Mes-
tizo AS patients to range between 68.6% and 80.77% [53]. 
Subsequent studies from Mexico were either purely preva-
lence studies or compiled all SpA conditions in their analy-
sis, which makes it difficult to make conclusions regarding 
clinical manifestations of AxSpA. Similarly, studies from 
Costa Rica, El Salvador, and Guatemala did not specifically 
target the clinical manifestations of axSpA [54].

Asia

We reviewed data that originated from China, India, 
Nepal, Bangladesh, Pakistan, Hong Kong, Taiwan, South 
Korea, Japan, Thailand, and Singapore (Table 4). We did 
not include publications from Australia and New Zealand 
under this section because the clinical findings of axSpA 
are very similar to those from Europe. A cross-sectional 
observational study of axSpA patients encompassed 4131 
Chinese patients; 89.4% of them were HLA-B27-positive, 
73% were males, the mean age of onset was 26 years, and 
family history was positive in ~ 23% of the cases [55]. 
Peripheral arthritis and hip involvement were estimated 
at 35% and 30%, respectively. Enthesitis was predominant 
with ~ 65% of patients affected. AAU was the most common 
EAM with a prevalence of ~ 10%. The presence of HLA-B27 
was associated with younger age, male sex, a longer disease 
duration (more than 3 years), a higher frequency of uveitis, 
and greater family aggregation [55]. On the other hand, the 
absence of HLA-B27 was associated with longer delay in 
diagnosis (> 36 months) and higher frequency of psoriasis.

Two studies from Taiwan had very similar results to 
China where the majority of AS patients had positive HLA-
B27 (92%); around 49% had peripheral arthritis and 27% 

Table 3  Differences in disease phenotype in patients with AS from Latin countries of South America

Countries Argentina Brazil Chile Colombia Peru Uruguay Venezuela

Study Buschiazzo [43] S-B [41] S-B [44] Gutierrez [45] V–O [42] C–C [46] Palleiro [47] Chacon [48]

# Patients 86 147 736 64 55 32 28 38
Type AS AS AS AS AS AS AS AS
Males % 88 84 77
Mean age at onset 28 27 32
HLA B27 + 78 60
Delayed diagnosis (years) 9.5 8.5
 + FHx % 21 14 17 18 27
IBP % 62 74 74 41 74
Arthritis % 22 38 59 43 41 51
Hip invol.% 36 31
Enthesitis % 22 23 28 35
Dactylitis % 5 30
AAU % 14 18.6 7.2 22
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had AAU [56, 57]. Psoriasis was reported in 13% of the 
participants with AS, while ~ 5% had IBD symptoms. Three 
studies from Hong Kong included patients with AS and 
nr-axSpA [58–60], one of them reported a prevalence of 
AAU up to 49% in AS patients, and the study that included 
nr-axSpA patients had more female participants (43%) and 
lower rates of HLA-B27 positivity (79%). The disease in 
China and Taiwan often has juvenile onset with peripheral 
arthritis or enthesitis.

The data from South Asia are sparse. There are 3 stud-
ies from India and one study from Bangladesh, Nepal, and 
Pakistan each [61–64]. Different studies from South Asia 
have revealed IBP pain being the main symptom in patients 
with AS; it was reported in 100% of patients in India but 
only 40% of patients in Nepal and Bangladesh. Peripheral 
arthritis was seen in 60% of patients in India which is higher 
than in the rest of the world. The reason could be that the 
patient included in the study may have had reactive arthri-
tis and the poor socioeconomic status of the country might 
have contributed to it. The disease, as in China and Taiwan, 
often has juvenile-onset with peripheral arthritis or enthesi-
tis. The frequency of uveitis was variable with one small 
study revealing it to be as high as 25% [61]. Enthesitis has 
also been a predominant feature reported between 55 and 
68% of patients in Nepal and Bangladesh [63]. One small 
study from Pakistan included 32 patients with AS and found 
that the mean age of disease onset was 26.1 years. 84% were 
HLA-B27-positive; 93% presented with axial joint involve-
ment while 6% presented with peripheral arthritis [64].

One retrospective analysis from South Korea examined 
155 nr-axSpA and 459 AS patients; another study examined 
67 patients with adult onset AS [65, 66]. Spinal symptoms 
were the presenting manifestation in 80% of the patients. 
24–58% had hip, shoulder, and peripheral joint involvement. 
The knees and ankles were the most commonly affected 
peripheral joints, with asymmetric and oligoarticular dis-
tribution. The prevalence of enthesitis varied significantly 
among the two studies; it ranged from 9.6 to 82.1%. The 
prevalence of AAU ranged between 20 and 28%, while that 
of IBD and psoriasis was very low, less than 1%.

A Japanese study using the ASAS-COMOSPA (Assess-
ment of Spondyloarthritis international Society–COMOr-
bidities in SPondyloArthritis) data included a total of 3984 
patients [67]. This study compared 161 Japanese patients, 
933 patients from other Asian countries (China, Singapore, 
South Korea, Taiwan), and 2890 patients from other regions 
of the world (Europe, the Americas, Africa). Most Japanese 
patients had IBP as a presenting symptom (96%) with ~ 80% 
having HLA-B27 positivity. More than half of the partici-
pants had peripheral arthritis and enthesitis (62 and 52% 
respectively). The prevalence of dactylitis was higher in 
Japanese patients (16%). Psoriasis and IBD (17 and 8% 
respectively) were more prevalent in the Japanese popula-
tion compared to other Asian countries.

One study from Thailand enrolled 88 AS patients, 35% 
of whom were females [68]. IBP, peripheral arthritis, and 
enthesitis were very prevalent, psoriasis was absent, but 
AAU was reported in up to 29% of the patients. A Singapore 
multi-ethnic Asian cohort, using data from the PREcision 

Fig. 1  Summary of the clinical manifestations of axSpA in different regions of the world
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medicine in SPONdyloarthritis for Better Outcomes and 
Disease Remission (PRESPOND) registry, included 262 
axSpA patients (82% Chinese, 79% male) to compare the 
differences between patients with AS and nr-axSpA [69]. 
The mean age (SD) at diagnosis was 32.4 (13.1) years, which 
was similar between AS and nr‐axSpA patients. Patients 
with AS were more likely to be HLA‐B27-positive, have 
AAU, and have worse spinal mobility. These patients were 
also older (mean age 42.7 vs 37.4 years for nr-axSpA) and 
had a longer disease duration (10.9 vs 6.4 years, respec-
tively). Peripheral arthritis was present in almost half of the 
subjects, with ~ 30% having enthesitis and AAU symptoms. 
The prevalence of AS is much higher in Chinese-Indone-
sians compared to the native population that mostly possess 
the HLA-B*27 subtype that virtually lacks any association 
with AS [70]. Despite this difference, the clinical features 
were very similar in a study of 72 patients with SpA [71].

Conclusion

This review has summarized the clinical presentations of 
AS/AxSpA across the globe (Fig. 1). It is well recognized 
that there is a considerable variation in the reported preva-
lence of AxSpA. Most of the clinical manifestations, includ-
ing IBP, peripheral arthritis, and extra-articular involvement 
are seen in different regions of the world, but with appre-
ciable clinical heterogeneity, possibly related to a smaller 
number of patients from some countries, and global vari-
ation in the prevalence of HLA-B27. For example, HLA-
B27-positive patients have an earlier age of onset, higher 
prevalence of acute anterior uveitis, and greater familial 
occurrence. Peripheral arthritis and enthesitis are most 
commonly seen among axSpA patients from Latin America 
and Asia, whereas IBD appears to be slightly more common 
among Middle Eastern and North African patients. The main 
weakness encountered while reviewing these data is that 
some studies were small, and others were cross-sectional 
and retrospective; hence, the inferences may have a selec-
tion bias. There is a need for a large systematic worldwide 
study to capture the symptomatology of AxSpA in a more 
uniform pattern. It is imperative to further investigate the 
key regional differences as they impact on timely disease 
recognition and initiation of early treatment.

Declarations 

Ethics Approval and Consent to Participate This article does not con-
tain any studies with human or animal subjects performed by any of 
the authors.

Competing Interests Mohamad Bittar declares that he has no compet-
ing interests.

References

 1. van der Linden S, Valkenburg HA, Cats A. Evaluation of 
diagnostic criteria for ankylosing spondylitis. A proposal 
for modification of the New York criteria. Arthritis Rheum. 
1984;27(4):361–8.

 2. Khan MA, van der Linden SM, Kushner I, Valkenburg HA, Cats 
A. Spondylitic disease without radiologic evidence of sacroiliitis 
in relatives of HLA-B27 positive ankylosing spondylitis patients. 
Arthritis Rheum. 1985;28(1):40–3.

 3. Rudwaleit M, van der Heijde D, Landewe R, Listing J, Akkoc N, 
Brandt J, et al. The development of Assessment of SpondyloAr-
thritis international Society classification criteria for axial spon-
dyloarthritis (part II): validation and final selection. Ann Rheum 
Dis. 2009;68(6):777–83.

 4. Costantino F, Talpin A, Said-Nahal R, Goldberg M, Henny J, Chi-
occhia G, et al. Prevalence of spondyloarthritis in reference to 
HLA-B27 in the French population: results of the GAZEL cohort. 
Ann Rheum Dis. 2015;74(4):689–93.

 5. Mijiyawa M, Oniankitan O, Khan MA. Spondyloarthropathies in 
sub-Saharan Africa. Curr Opin Rheumatol. 2000;12(4):281–6.

 6. Liu X, Li YR, Hu LH, Zhou ZM, Chen FH, Ning Y, et al. High 
frequencies of HLA-B27 in Chinese patients with suspected of 
ankylosing spondylitis. Rheumatol Int. 2010;30(10):1305–9.

 7. Dean LE, Jones GT, MacDonald AG, Downham C, Sturrock 
RD, Macfarlane GJ. Global prevalence of ankylosing spondyli-
tis. Rheumatology (Oxford). 2014;53(4):650–7.

 8. Khan MA, van der Linden S. Axial Spondyloarthritis: A Better 
Name for an Old Disease: A Step Toward Uniform Reporting. 
ACR Open Rheumatol. 2019;1(5):336–9.

 9. Kassimos DG, Vassilakos J, Magiorkinis G, Garyfallos A. Prev-
alence and clinical manifestations of ankylosing spondylitis in 
young Greek males. Clin Rheumatol. 2014;33(9):1303–6.

 10. Bandinelli F, Salvadorini G, Delle Sedie A, Riente L, Bombar-
dieri S, Matucci-Cerinic M. Impact of gender, work, and clinical 
presentation on diagnostic delay in Italian patients with primary 
ankylosing spondylitis. Clin Rheumatol. 2016;35(2):473–8.

 11. Neuenschwander R, Hebeisen M, Micheroli R, Burki K, Exer P, 
Niedermann K, et al. Differences between men and women with 
nonradiographic axial spondyloarthritis: clinical characteristics 
and treatment effectiveness in a real-life prospective cohort. 
Arthritis Res Ther. 2020;22(1):233.

 12. Varkas G, Vastesaeger N, Cypers H, Colman R, Renson T, 
Praet LV, et al. Association of inflammatory bowel disease and 
acute anterior uveitis, but not psoriasis, with disease duration in 
patients with axial spondyloarthritis: results from two Belgian 
nationwide axial spondyloarthritis cohorts. Arthritis Rheumatol. 
2018;70(10):1588–96.

 13. Costantino F, Aegerter P, Dougados M, Breban M, D’Agostino 
MA. Two phenotypes are identified by cluster analysis in 
early inflammatory back pain suggestive of spondyloarthri-
tis: results from the DESIR cohort. Arthritis Rheumatol. 
2016;68(7):1660–8.

 14. Feldtkeller E, Bruckel J, Khan MA. Scientific contributions of 
ankylosing spondylitis patient advocacy groups. Curr Opin Rheu-
matol. 2000;12(4):239–47.

 15. Feldtkeller E, Khan MA, van der Heijde D, van der Linden S, 
Braun J. Age at disease onset and diagnosis delay in HLA-B27 
negative vs. positive patients with ankylosing spondylitis. Rheu-
matol Int. 2003;23(2):61–6.

 16. Rudwaleit M, Haibel H, Baraliakos X, Listing J, Marker-Hermann 
E, Zeidler H, et al. The early disease stage in axial spondylarthri-
tis: results from the German Spondyloarthritis Inception Cohort. 
Arthritis Rheum. 2009;60(3):717–27.

76   Page 8 of 10 Curr Rheumatol Rep (2021) 23: 76



1 3

 17. Pimentel-Santos FM, Mourao AF, Ribeiro C, Costa J, Santos H, 
Barcelos A, et al. Spectrum of ankylosing spondylitis in Portugal. 
Development of BASDAI, BASFI, BASMI and mSASSS refer-
ence centile charts. Clin Rheumatol. 2012;31(3):447–54.

 18. Collantes E, Zarco P, Munoz E, Juanola X, Mulero J, Fernan-
dez-Sueiro JL, et al. Disease pattern of spondyloarthropathies in 
Spain: description of the first national registry (REGISPONSER) 
extended report. Rheumatology (Oxford). 2007;46(8):1309–15.

 19. Exarchou S, Lindstrom U, Askling J, Eriksson JK, Forsblad-d’Elia 
H, Neovius M, et al. The prevalence of clinically diagnosed anky-
losing spondylitis and its clinical manifestations: a nationwide 
register study. Arthritis Res Ther. 2015;17:118.

 20. de Jong H, Paramarta JE, de Winter J, Baeten D, van de Sande M. 
Differences between females and males in axial spondyloarthritis: 
data from a real-life cross-sectional cohort. Scand J Rheumatol. 
2020;49(1):28–32.

 21. Derakhshan MH, Dean L, Jones GT, Siebert S, Gaffney K. Pre-
dictors of extra-articular manifestations in axial spondyloarthritis 
and their influence on TNF-inhibitor prescribing patterns: results 
from the British Society for Rheumatology Biologics Register in 
Ankylosing Spondylitis. RMD Open. 2020;6(2).

 22. al-Arfaj A. Profile of ankylosing spondylitis in Saudi Arabia. Clin 
Rheumatol. 1996;15(3):287–9.

 23. Uppal SS, Abraham M, Chowdhury RI, Kumari R, Pathan EM, Al 
RA. Ankylosing spondylitis and undifferentiated spondyloarthritis 
in Kuwait: a comparison between Arabs and South Asians. Clin 
Rheumatol. 2006;25(2):219–24.

 24. al Attia HM, Sherif AM, Hossain MM, Ahmed YH. The demo-
graphic and clinical spectrum of Arab versus Asian patients 
with ankylosing spondylitis in the UAE. Rheumatol Int. 
1998;17(5):193–6.

 25. Ben Abdelghani K, Gzam Y, Fazaa A, Miladi S, Sellami M, 
Souabni L, et al. Non-radiographic axial spondyloarthritis in Tuni-
sia: main characteristics and detailed comparison with ankylosing 
spondylitis. Clin Rheumatol. 2021;40(4):1361–7.

 26. Ziade N, Abi Karam G, Merheb G, Mallak I, Irani L, Alam E, 
et al. HLA-B27 prevalence in axial spondyloarthritis patients and 
in blood donors in a Lebanese population: Results from a nation-
wide study. Int J Rheum Dis. 2019;22(4):708–14.

 27. Tayel MY, Soliman E, El Baz WF, El Labaan A, Hamaad Y, 
Ahmed MH. Registry of the clinical characteristics of spondy-
loarthritis in a cohort of Egyptian population. Rheumatol Int. 
2012;32(9):2837–42.

 28. Nazarinia MA, Ghaffarpasand F, Heiran HR, Habibagahi Z. 
Pattern of ankylosing spondylitis in an Iranian population of 98 
patients. Mod Rheumatol. 2009;19(3):309–15.

 29. El Mansouri L, Bahiri R, Abourazzak FE, Abouqal R, Hajjaj-
Hassouni N. Two distinct patterns of ankylosing spondylitis in 
Moroccan patients. Rheumatol Int. 2009;29(12):1423–9.

 30. Karaarslan A, Yilmaz H, Aycan H, Orman M, Kobak S. Demo-
graphic, clinical, and laboratory features of Turkish patients 
with late onset ankylosing spondylitis. Bosn J Basic Med Sci. 
2015;15(3):64–7.

 31. Lopez-Medina C, Molto A, Sieper J, Duruoz T, Kiltz U, Elzorkany 
B, et al. Prevalence and distribution of peripheral musculoskeletal 
manifestations in spondyloarthritis including psoriatic arthritis: 
results of the worldwide, cross-sectional ASAS-PerSpA study. 
RMD Open. 2021;7(1).

 32. Adelowo O, Mody GM, Tikly M, Oyoo O, Slimani S. Rheumatic 
diseases in Africa. Nat Rev Rheumatol. 2021;17(6):363–74.

 33. Haid SMI, Teniou D, Rahal F, Abdessemed A, Brahimi N, Lad-
jouze-Rezig A. Particularités de la spondyloarthrite en fonction 
du sexe. Rev Rhum. 2016;83:A189–90.

 34. Lebughe P, de Vlam K, Westhovens R, Mbuyi-Muamba JM, 
Malemba JJ. Spondyloarthritis in the Democratic Republic 

of the Congo: a prospective hospital-based study. BMJ Open. 
2018;8(5):e020329.

 35. Ouedraogo DD, Tieno H, Kabore H, Palazzo E, Meyer O, Drabo 
JY. Ankylosing spondylitis in rheumatology patients in Ouaga-
dougou (Burkina Faso). Clin Rheumatol. 2009;28(12):1375–7.

 36. Brown MA, Jepson A, Young A, Whittle HC, Greenwood BM, 
Wordsworth BP. Ankylosing spondylitis in West Africans–evi-
dence for a non-HLA-B27 protective effect. Ann Rheum Dis. 
1997;56(1):68–70.

 37. Mease PJ, Heijde DV, Karki C, Palmer JB, Liu M, Pandurengan 
R, et al. Characterization of Patients With Ankylosing Spon-
dylitis and Nonradiographic Axial Spondyloarthritis in the 
US-Based Corrona Registry. Arthritis Care Res (Hoboken). 
2018;70(11):1661–70.

 38. Khan MA, Braun WE, Kushner I, Grecek DE, Muir WA, Stein-
berg AG. HLA B27 in ankylosing spondylitis: differences in 
frequency and relative risk in American Blacks and Caucasians. 
J Rheumatol Suppl. 1977;3:39–43.

 39. Walsh B, Yocum DE, Khan MA. Arthritis and HLA-B27 
in native North American tribes. Curr Opin Rheumatol. 
1998;10(4):319–25.

 40. Singh DK, Magrey MN. Racial differences in clinical features 
and comorbidities in ankylosing spondylitis in the United 
States. J Rheumatol. 2020;47(6):835–8.

 41. Sampaio-Barros PD, Bertolo MB, Kraemer MH, Neto JF, 
Samara AM. Primary ankylosing spondylitis: patterns of dis-
ease in a Brazilian population of 147 patients. J Rheumatol. 
2001;28(3):560–5.

 42. Valle-Onate R, Candia L, Romero-Sanchez C, Iglesias-Gamarra 
A, Caballero-Uribe CV, Santos-Moreno P, et al. Epidemiology of 
spondyloarthritis in Colombia. Am J Med Sci. 2011;341(4):293–4.

 43. Buschiazzo E, Maldonado-Cocco JA, Arturi P, Citera G, Berman 
A, Nitsche A, et al. Epidemiology of spondyloarthritis in Argen-
tina. Am J Med Sci. 2011;341(4):289–92.

 44. Sampaio-Barros PD. Epidemiology of spondyloarthritis in Brazil. 
Am J Med Sci. 2011;341(4):287–8.

 45. Gutiérrez MA PC, Saavedra J, Silva F, Fuentealba C, Pozo P, 
Neira O, Kusnir P, Elgueta K, Rosas M, Marchetti R, Verdejo 
U. Registro Iberoamericano de Espondiloartritis (RESPONDIA): 
Chile. Rheumatologia Clinica. 2008;4 S41–7.

 46. Chávez-Corrales JE JM, Linares MA, Mora C, Valencia PR, Gar-
cia E, N. de Guzman TM, Rhor E, Rosero IC, Rojas FB. Registro 
Iberoamericano de Espondiloartritis (RESPONDIA):Perú. Reu-
matol Clin. 2008;4:S63–7.

 47. Palleiro DRSE. Registro Iberoamericano de Espondiloartritis 
(RESPONDIA):Uruguay. Reumatol Clin. 2008;4:S73–8.

 48. Chacón R GY, Esteva MH, Martínez Y, Antúneza A, Maldonado 
T, Rondón J, Sánchez G, Rondon C, Stekman IL. Registro Iber-
oamericano de Espondiloartritis (RESPONDIA):Venezuela. Reu-
matol Clin. 2008;4(S79–86).

 49. Citera G, Bautista-Molano W, Pelaez-Ballestas I, Azevedo VF, 
Perich RA, Mendez-Rodriguez JA, et al. Prevalence, demograph-
ics, and clinical characteristics of Latin American patients with 
spondyloarthritis. Adv Rheumatol. 2021;61(1):2.

 50. Burgos-Vargas R, Naranjo A, Castillo J, Katona G. Ankylosing 
spondylitis in the Mexican mestizo: patterns of disease according 
to age at onset. J Rheumatol. 1989;16(2):186–91.

 51. Pacheco-Tena C, Londono JD, Cazarin-Barrientos J, Martinez 
A, Vazquez-Mellado J, Moctezuma JF, et al. Development of a 
radiographic index to assess the tarsal involvement in patients 
with spondyloarthropathies. Ann Rheum Dis. 2002;61(4):330–4.

 52. Pacheco-Tena C, Perez-Tamayo R, Pineda C, Gonzalez-Chavez 
SA, Quinonez-Flores C, Ugalde Vitelly A, et al. Bone lineage 
proteins in the entheses of the midfoot in patients with spondy-
loarthritis. J Rheumatol. 2015;42(4):630–7.

Page 9 of 10    76Curr Rheumatol Rep (2021) 23: 76



1 3

 53. Arellano J, Vallejo M, Jimenez J, Mintz G, Kretschmer RR. HLA-
B27 and ankylosing spondylitis in the Mexican Mestizo popula-
tion. Tissue Antigens. 1984;23(2):112–6.

 54. Garcia-Kutzbach A, Montenegro A, Iraheta I, Bara C, Saenz R. 
Epidemiology of spondyloarthropathies in Central America. Am 
J Med Sci. 2011;341(4):295–7.

 55. Zhang S, Wang Y, Peng L, Su J, Zeng X, Li M, et al. Comparison 
of Clinical Features in HLA-B27 Positive and Negative Patients 
With Axial Spondyloarthritis: Results From a Cohort of 4,131 
Patients. Front Med (Lausanne). 2020;7:609562.

 56. Wong RH, Wei JC, Huang CH, Lee HS, Chiou SY, Lin SH, et al. 
Association of IL-12B genetic polymorphism with the susceptibil-
ity and disease severity of ankylosing spondylitis. J Rheumatol. 
2012;39(1):135–40.

 57. Huang CH, Wei JC, Chen CC, Chuang CS, Chou CH, Lin YJ, 
et al. Associations of the PTPN22 and CTLA-4 genetic polymor-
phisms with Taiwanese ankylosing spondylitis. Rheumatol Int. 
2014;34(5):683–91.

 58. Tsang HHL, Chung HY. The discriminative values of the Bath 
Ankylosing Spondylitis Disease Activity Index, ankylosing spon-
dylitis disease activity score, C-reactive protein, and erythrocyte 
sedimentation rate in spondyloarthritis-related axial arthritis. J 
Clin Rheumatol. 2017;23(5):267–72.

 59. Chung HY, Lau CS, Wu KP, Wong WS, Mok MY. Comparison of 
performance of the Assessment of SpondyloArthritis International 
Society, the European Spondyloarthropathy Study Group and the 
modified New York criteria in a cohort of Chinese patients with 
spondyloarthritis. Clin Rheumatol. 2011;30(7):947–53.

 60. Au YL, Wong WS, Mok MY, Chung HY, Chan E, Lau CS. Disease 
activity assessment in ankylosing spondylitis in a Chinese cohort: 
BASDAI or ASDAS? Clin Rheumatol. 2014;33(8):1127–34.

 61. Aggarwal R, Malaviya AN. Clinical characteristics of patients 
with ankylosing spondylitis in India. Clin Rheumatol. 
2009;28(10):1199–205.

 62. Prakash S, Mehra NK, Bhargava S, Vaidya MC, Malaviya AN. 
Ankylosing spondylitis in North India: a clinical and immunoge-
netic study. Ann Rheum Dis. 1984;43(3):381–5.

 63. Malaviya AN, Sawhney S, Mehra NK, Kanga U. Seronegative 
arthritis in South Asia: an up-to-date review. Curr Rheumatol Rep. 
2014;16(4):413.

 64. Ahsan T, Erum U, Jabeen R, Khowaja D. Ankylosing Spon-
dylitis: A rheumatology clinic experience. Pak J Med Sci. 
2016;32(2):365–8.

 65. Jeong H, Yoon JY, Park EJ, Hwang J, Kim H, Ahn JK, et al. Clini-
cal characteristics of nonradiographic axial spondyloarthritis in 
Korea: a comparison with ankylosing spondylitis. Int J Rheum 
Dis. 2015;18(6):661–8.

 66. Baek HJ, Shin KC, Lee YJ, Kang SW, Lee EB, Yoo CD, et al. 
Clinical features of adult-onset ankylosing spondylitis in Korean 
patients: patients with peripheral joint disease (PJD) have less 
severe spinal disease course than those without PJD. Rheumatol-
ogy (Oxford). 2004;43(12):1526–31.

 67. Kishimoto M, Yoshida K, Ichikawa N, Inoue H, Kaneko Y, Kawa-
saki T, et al. Clinical characteristics of patients with spondyloar-
thritis in japan in comparison with other regions of the world. J 
Rheumatol. 2019;46(8):896–903.

 68. Chiowchanwisawakit P, Pithukpakorn M, Luangtrakool K, Perm-
pikul P. HLA-B*27:04 associated with enthesitis and younger age 
of onset, and HLA-B allele profile in patients with ankylosing 
spondylitis in Thailand: A cross-sectional study. Int J Rheum Dis. 
2021;24(3):411–7.

 69. Hong C, Kwan YH, Leung YY, Lui NL, Fong W. Comparison of 
ankylosing spondylitis and non-radiographic axial spondyloarthri-
tis in a multi-ethnic Asian population of Singapore. Int J Rheum 
Dis. 2019;22(8):1506–11.

 70. Feltkamp TE, Mardjuadi A, Huang F, Chou CT. Spon-
dyloarthropathies in eastern Asia. Curr Opin Rheumatol. 
2001;13(4):285–90.

 71. Mardjuadi A, Nasution AR, Kunmartini S, Lardy NM, Sudarsono 
D, Feltkamp TE. Clinical features of spondyloarthropathy in Chi-
nese and native Indonesians. Clin Rheumatol. 1999;18(6):442–5.

 72. Lin Z, Liao Z, Huang J, Jin O, Li Q, Li T, et al. Evaluation of 
Assessment of Spondyloarthritis International Society classifica-
tion criteria for axial spondyloarthritis in Chinese patients with 
chronic back pain: results of a 2-year follow-up study. Int J Rheum 
Dis. 2014;17(7):782–9.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

76   Page 10 of 10 Curr Rheumatol Rep (2021) 23: 76


	Worldwide Differences in Clinical Phenotype of Axial Spondyloarthritis
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Methods
	Europe
	The Middle East and North Africa
	Sub-Saharan Africa
	North America (USA and Canada)
	South America
	Central America and Mexico
	Asia

	Conclusion
	References


