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Abstract
Background  There is a remarkable variability in the frequency of HLA-B27 positivity in patients with spondyloarthritis 
(SpA), which may be associated with different clinical presentations worldwide. However, there is a lack of data 
considering ethnicity and sex on the evaluation of the main clinical and prognostic outcomes in mixed-race 
populations. The aim of this study was to evaluate the frequency of HLA-B27 and its correlation with disease 
parameters in a large population of patients from the Brazilian Registry of Spondyloarthritis (RBE).

Methods  The RBE is a multicenter, observational, prospective cohort that enrolled patients with SpA from 46 centers 
representing all five geographic regions of Brazil. The inclusion criteria were as follow: (1) diagnosis of axSpA by an 
expert rheumatologist; (2) age ≥18 years; (3) classification according to ASAS axial. The following data were collected 
via a standardized protocol: demographic data, disease parameters and treatment historical.
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Background
Since its association with ankylosing spondylitis (AS) 
was discovered 50  years ago [1, 2], HLA-B27 has been 
considered an important genetic marker and also plays 
a significant role in the 2009 classification criteria for 
axial spondyloarthritis (axSpA) [3]. Early epidemiologi-
cal studies showed that HLA-B27 was more prevalent in 
white populations in Northern Europe, which also had a 
greater prevalence of axSpA [4]. In the same context, the 
heterogeneity in the prevalence and clinical presentation 
of SpA observed in different regions of the world seems 
to be associated with the prevalence of HLA-B27 in these 
populations [5].

Clinically, HLA-B27 is associated with axial involve-
ment and acute anterior uveitis in patients with a younger 
age at onset and a positive family history of axSpA [6, 7]. 
The association with worse radiographic progression in 
axSpA patients is another important characteristic [8]. 
Recently, HLA-B27 has also been shown to be an impor-
tant phenotypic marker in peripheral spondyloarthritis 
(SpA); in the ASAS PerSpA study, the presence of HLA-
B27 was associated with male sex, earlier age at onset, 
and the presence of axial involvement, tarsitis, and uve-
itis even in patients with peripheral SpA [9]. Its potential 
association with a better response to treatment in axSpA 
patients was also demonstrated [10].

Progression to axSpA and mortality can also be associ-
ated with HLA-B27. A Dutch study showed that the pro-
gression to axSpA at the 5-year-follow-up in first degree 
relatives of patients with axSpA was greater only in the 
HLA-B27-positive group in a pre-SpA cohort [11]. The 
lifetime recurrence rate of axSpA appears to be greater in 
first-degree relatives of HLA-B27 patients, and interest-
ingly, affected mothers can transfer the disease more fre-
quently to their offspring than can their affected fathers 
[12]. A recent study evaluating the 35-year-follow-up of a 
British axSpA cohort revealed increased mortality asso-
ciated with HLA-B27, especially in women, in patients 
with radiographic axSpA, but not in patients with non-
radiographic axSpA [13]. Recent findings emphasize that 
analysis of axSpA patients may also need to consider the 
distinct profile of the disease in women [14–16].

Latin America, especially Brazil, is traditionally a 
region of remarkable racial miscegenation. In addition 
to the original indigenous population, the White from 
Europe, Blacks brought from Africa, and later Asian 
populations comprise a large multiracial nation in Brazil. 
This racial diversity is associated with the heterogeneity 
of the clinical presentation of SpA in the Brazilian popu-
lation [17], a finding quite similar to that demonstrated in 
North American individuals [18, 19]. Recently, a national 
Brazilian study analyzing more than 5 million healthy 
bone marrow donors showed a prevalence of 4.35% of 
HLA-B27 positivity in the Brazilian population, ranging 
from 4.85% in Whites to 2.92% in nonmiscegenate Blacks 
[20].

Therefore, the present study evaluated the frequency of 
HLA-B27 and its clinical-epidemiological associations in 
a large population of patients with axSpA from the Bra-
zilian Registry of Spondyloarthritis (Registro Brasileiro de 
Espondiloartrites—RBE).

Methods
Design
The RBE is a multicenter, observational, prospective 
cohort that enrolled patients with SpA from 46 centers 
representing all five main geographic regions of Brazil 
from 2018 to 2023. To participate in this study, patients 
needed to meet the following inclusion criteria [1]: had a 
diagnosis of axSpA by an expert rheumatologist [2]; were 
aged older than 18 years; and [3] were classified accord-
ing to the ASAS axial criteria [3].

Data, which included demographic data (age, sex, skin 
color, work situation), positivity of HLA-B27 and disease 
parameters (axial and/or peripheral involvement, extra-
musculoskeletal manifestations—EMM, comorbidities 
and treatment), were collected in a standardized protocol 
on the REDCap platform.

Disease outcomes
For patients with axSpA, the Bath Ankylosing Spondyli-
tis Disease Activity Index (BASDAI) [21] and Ankylosing 
Spondylitis Disease Activity Score (ASDAS) [22] using 
erythrocyte sedimentation rate (ESR) and C-reactive 

Results  A total of 1096 patients were included, with 73.4% HLA-B27 positivity and a mean age of 44.4 (±13.2) years. 
Positive HLA-B27 was significantly associated with male sex, earlier age at disease onset and diagnosis, uveitis, and 
family history of SpA. Conversely, negative HLA-B27 was associated with psoriasis, higher peripheral involvement and 
disease activity, worse quality of life and mobility.

Conclusions  Our data showed that HLA-B27 positivity was associated with a classic axSpA pattern quite similar 
to that of Caucasian axSpA patients around the world. Furthermore, its absence was associated with peripheral 
manifestations and worse outcomes, suggesting a relevant phenotypic difference in a highly miscegenated 
population.
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protein (CRP) were used to measure disease activity. 
Other indices, such as Bath Ankylosing Spondylitis Func-
tional Index (BASFI) [23], Bath Ankylosing Spondylitis 
Metrology Index (BASMI) [24], Ankylosing Spondylitis 
Quality of Life (ASQoL) [25], and Maastricht Ankylos-
ing Spondylitis Enthesitis Score (MASES) [26] were also 
measured.

Ethics
The study was performed in accordance with the prin-
ciples of the Declaration of Helsinki and approved by 
the Institutional Ethical Committee (Comissão de Ética 
para Análise de Projetos de Pesquisa—CAPPesq) of 
Hospital das Clinicas HCFMUSP, Faculdade de Medic-
ina, Universidade de Sao Paulo, Brazil (ID CAAE: 
49299415.7.1001.0068). Written informed consent was 
obtained from all participants.

Statistical analysis
To characterize the participants’ profile, absolute and rel-
ative frequencies, means and standard deviations (SDs) 
were calculated. Comparisons of means between two 
groups were performed using Student’s t test for inde-
pendent samples. To verify the normality of the data, 
Kolmogorov-Smirnov test was applied. In the case of 
normality violation, Mann-Whitney non-parametric test 
was used. The chi-square test (or Fischer’s exact test for 
small samples) were used to evaluate associations among 
categorical variables.

A logistic regression model in which HLA-B27 positiv-
ity was used as the dependent variable and appropriate 
adjustments were performed considering all indepen-
dent variables that had a statistical significance of up 
to 10% in the univariate analysis. The P value was con-
sidered significant if it was less than 5%. Multiple linear 
regression models were also constructed for the main 
outcomes in patients with axSpA (ASDAS-CRP, BAS-
DAI, BASFI, BASMI, and ASQoL). Statistical analyzes 
were performed using the IBM SPSS Statistics for Win-
dows (Version 27.0. Armonk, NY: IBM Corp and Graph-
Pad Software, Boston, Massachusetts USA, version 10) 
and RStudio 2023.06.1+524 “Mountain Hydrangea” for 
Windows.

Results
Among the 1392 patients with SpA registered in the RBE, 
1096 had axSpA, with 73.4% of HLA-B27 positivity. It 
was notably associated with male sex (p = 0.004), younger 
age at onset of symptoms (p < 0.0001) and at diagnosis 
(p < 0.0001), family history of SpA (p = 0.03), uveitis mani-
festation (p = 0.0001), and lower prevalence of psoriasis 
(p < 0.0001). Furthermore, the axSpA patients who were 
HLA-B27 negative had greater disease activity, as mea-
sured by the BASDAI (p = 0.02) and ASDAS (p = 0.004); 

worse quality of life, as assessed by the ASQoL (p = 0.03), 
more impaired mobility, as assessed by the BASMI 
(p = 0.045) and more frequent peripheral involvement, 
as assessed by the painful joint count (p = 0.007). See 
Table 1.

According to the multivariate analysis, the final logistic 
regression model (with HLA-B27 as the dependent vari-
able) showed a significant association between positivity 
for HLA-B27 and male sex (OR = 1.49; 95%CI = 1.01–2.35, 
p = 0.02), earlier age at disease onset (p = 0.01), the pres-
ence of uveitis (OR = 1.62; 95%CI = 1.05–2.79, p = 0.02) 
and the absence of psoriasis (OR = 0.25; 95%CI = 0.11–
0.58, p = 0.001). Furthermore, in patients with axSpA, the 
absence of HLA-B27 was associated with increased dis-
ease activity, as measured by the ASDAS-CRP (p = 0.026). 
OR should be used solely to understand the effect size 
of the relationship between categorical variables. In this 
passage, there is no OR because ASDAS was not treated 
as categorical but rather as numerical, which went unno-
ticed during the review process.

To better understand the aforementioned association 
observed between HLA-B27 and lower ASDAS-CRP in 
axSpA patients, we explored several linear regression 
models with axSpA outcome measures (ASDAS-CRP, 
BASDAI, BASFI, BASMI, and ASQoL) as the dependent 
variables. The optimal fit model demonstrated an asso-
ciation between higher ASDAS-CRP scores and absence 
of HLA-B27 (p = 0.014), along with male sex (p = 0.006), 
older age (p = 0.002), shorter duration of symptoms 
(p = < 0.001), increased painful joint count (p = 0.007), 
and more frequent use of current NSAIDs (p = 0.001). 
Among the other axSpA outcome measures, only BAS-
DAI showed an association with the absence of HLA-B27 
(p = 0.046). Table  2 shows the final multivariate linear 
regression models for all the main outcomes in patients 
with axSpA.

Discussion
At this time when new biomarkers were first discov-
ered in axSpA patients half a century after the discov-
ery of the association between HLA-B27 and AS [27], it 
is important to understand the entire spectrum of dis-
ease associated with both the presence and absence of 
HLA-B27 in different populations worldwide. With the 
expansion of the concept of axSpA, HLA-B27 research 
has become even more valuable for assisting in both the 
diagnosis and prognosis of this disease [3, 28]. This study 
in a significantly heterogeneous sample of the Brazilian 
population showed that while the presence of HLA-B27 
was associated with the classic phenotype observed in 
patients from more homogeneous populations in Europe 
and North America, the absence of HLA-B27 seems to be 
associated with the peripheral manifestations of axSpA 
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and worse outcome measures, a striking characteristic of 
miscegenated Latin-American populations.

Positivity for HLA-B27 was observed in 73.4% of the 
patients with axSpA. This finding is quite similar to that 
observed in a recent compilation of Brazilian studies with 
a grouped frequency of approximately 75% but with some 
variability between different geographic regions related 
to colonization, migration, culture and origins [20]. This 
relevant heterogeneity was also noted by another study 
comparing SpA patients from the Latin American Reg-
istry of SpA (RESPONDIA) with those from two Euro-
pean registries (the Spanish REGISPONSER and the 
Belgian GIANT) with a significantly lower prevalence of 
HLA-B27 in Latin-Americans (71% vs. 83%, respectively) 
[29]. A subsequent study analyzing 4067 patients from 
REGISPONSER and RESPONDIA showed that HLA-
B27 negative patients had more peripheral involvement 
as the initial manifestation of SpA [30]. A recent publi-
cation evaluating 5557 patients with axSpA, members 
of an international patient network, revealed that Latin 
America was the continent with the lowest proportion 

of positive HLA-B27 (65%), ranging on other continents 
from 71% in Europe to 78% in Asia [31]. Corroborating 
this fact, an Argentinian study found a lower proportion 
of HLA-B27 (43%) in patients with axSpA [32].

Although HLA-B27 has been significantly associated 
with White ancestry, especially of Caucasian origin, the 
findings regarding HLA-B27 in the Brazilian population 
of African descent with axSpA are especially interest-
ing. In the present study, 463 (42.2% of the total axSpA 
patients) are of African descent, most of whom are 
brown, with only 7.2% being nonmiscegenated Blacks. 
Even so, HLA-B27 positivity was 70% in brown patients 
and 68.4% in Black patients. A previous study evaluat-
ing the prevalence of HLA-B27 in three ethnic groups in 
the United States showed that the frequency of HLA-B27 
positivity was significantly lower in Blacks (62.5%) than 
in Whites (85.3%) [33]. On the other hand, as the preva-
lence of HLA-B27 is very low (<1%) in Black populations 
in sub-Saharan Africa, rare descriptions of the frequency 
of HLA-B27 in these populations have been reported, 
predominantly with a very small number of patients [34]. 

Table 1  Demographic and clinical features of axial SpA patients included in the RBE
Characteristic Total population

(n = 1096)
HLA-B27 positive
(n = 805)

HLA-B27 negative
(n = 291)

p Value

Male gender (n, %) 803 (73.3) 609 (75.7) 194 (66.7) 0.004
Disease duration (years, SD) 18.3 (12.0) 18.6 (12.5) 17.4 (10.8) 0.485
Mean age at symptoms onset (years, SD) 28.4 (12.0) 27.0 (11.6) 32.2 (12.2) < 0.001
Mean age at diagnosis (years, SD) 34.2 (12.4) 32.7 (11.7) 38.1 (12.5) < 0.001
Mean delay in diagnosis (years, SD) 9.1 (9.3) 9.1 (9.7) 9.3 (8.4) 0.284
Race (self-reported skin color) 0.121
  White (n, %) 537 (50.9) 412 (53.0) 125 (44.8)
  Black (n, %) 76 (7.2) 52 (6.7) 24 (8.6)
  Brown (Pardos) (n, %) 387 (36.6) 271 (34.9) 116 (41.6)
  Yellow (Asian Brazilians) (n, %) 38 (3.6) 30 (3.9) 8 (2.9)
  Indigenous (n, %) 18 (1.7) 12 (1.5) 6 (2.2)
BMI (mean, SD) 26.5 (4.8) 26.4 (4.6) 26.8 (5.2) 0.493
Family history of SpA (n, %) 109 (22.1) 86 (24.7) 23 (15.8) 0.032
EMMs < 0.001
  Any (n, %) 231 (34.8) 170 (35.4) 61 (33.3)
  Psoriasis (n, %) 39 (5.9) 15 (3.1) 24 (13.1)
  IBD (n, %) 30 (4.5) 14 (2.9) 16 (8.7)
  Uveitis (n, %) 176 (26.5) 147 (30.6) 29 (15.8)
Painful enthesis count (mean, SD) 5.0 (4.7) 5.0 (4.8) 5.1 (4.5) 0.554
Painful joint count (mean, SD) 6.9 (10.5) 5.7 (8.7) 9.8 (13.5) 0.007
Swollen joint count (mean, SD) 3.6 (4.2) 3.3 (4.0) 4.3 (4.5) 0.24
BASDAI (mean, SD) 4.1 (2.5) 4.0 (2.5) 4.3 (2.4) 0.019
ASDAS-CRP (mean, SD) 3.4 (1.7) 3.3 (1.7) 3.7 (1.8) 0.004
ASQoL (mean, SD) 7.5 (5.6) 7.3 (5.7) 8.1 (5.4) 0.034
BASMI (mean, SD) 3.9 (2.1) 3.8 (2.1) 4.2 (2.1) 0.045
BASFI (mean, SD) 4.6 (2.9) 4.5 (2.9) 4.8 (2.8) 0.059
The results are expressed as the mean (SD) and n (%); BMI body mass index, EMM extra-articular manifestation, IBD inflammatory bowel disease, BASDAI bath 
ankylosing spondylitis disease activity index, ASDAS–CRP axial spondyloarthritis disease activity score-C reactive protein, ASQoL ankylosing spondylitis quality of 
life, BASMI bath ankylosing spondylitis metrology index, BASFI bath ankylosing spondylitis functional index, SD standard deviation

p-values in bold represent statistically significant findings
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More recently, a systematic review showed an unmet 
need regarding the paucity of population-data available 
to estimate it for the global SpA population [35].

From 1500 to 1889 (the year slavery was abolished in 
Brazil), more than nine million people were brought 
from Africa to the Americas. It is important to highlight 
that there is a correspondence between the geographic 
origin of different regions of Africa and certain destina-
tions of the diaspora in the Americas, characterizing the 
differences in ancestry and miscegenation with relevant 
genetic diversity from the New World. Central-western 
regions of Africa, such as Nigeria, Senegal, Ghana, Gam-
bia and Kenya, had a greater proportion of people taken 
to the Caribbean and North America, while Bantu people 
from southern and eastern Africa (Sub-Saharan) were 
more often taken to Brazil [36]. These ancestry details 
could explain the differences observed even in individu-
als of Black origin spread across the Americas. Thus, our 
study contributes to a better understanding of how HLA-
B27 could impact axSpA outcomes in a miscegenated 
population.

Previous studies in Latin America have demonstrated 
that the clinical presentation of SpA may differ depend-
ing on the patient´s sex [37, 38]. Subsequent studies, after 

the publication of the SpA concept, have demonstrated 
that clinical investigation axSpA in women deserves to 
have a specific focus [14–16]. The present study con-
firmed that HLA-B27 was significantly less frequent in 
women. Additional and more comprehensive analyzes 
are needed the evaluation of female patients with axSpA.

A significantly earlier age at disease onset (5.2  years 
difference) was another important finding in this study, 
according to both univariate and multivariate analyses. 
These data confirm the findings of the PerSpA study, 
which revealed a significant 6-year difference in disease 
onset in HLA-B27 positive patients [39]. A post-hoc 
analysis of 2910 patients from the ASAS PerSpA study 
revealed that the HLA-B27 negative group of patients 
had a more delayed diagnosis, as well as a greater preva-
lence of peripheral arthritis and enthesitis, in addition to 
extra-articular manifestations [40].

The significant associations of negative HLA-B27 with 
worse outcome measures (BASDAI, ASDAS, ASQoL, 
and BASMI in univariate analysis; and only BASDAI 
and ASDAS in multivariate analysis) in patients with 
axSpA also deserve consideration. A recent review on 
the characterization of negative HLA-B27 revealed simi-
lar results, but disease activity was measured by ESR 

Table 2  Multivariate linear regression models for the main outcomes in axial SpA patients
Dependent 
variable

Independent variables associated, according to the best-fitting model

ASDAS-CRP Male
sex
P = 0.006
B = 0.13

Older
age
P = 0.002
B = 0.16

Shorter
duration 
of
symptoms
P < 0.0001
B = 0.20

Higher
NSAID
prescrip-
tions
P = 0.001
B = 0.16

HLA-B27
Absent
P = 0.014
B = 0.12

Increased
PJC
P = 0.007
B = 0.13

– – – – –

BASDAI – – – – HLA-B27
Absent
P = 0.046
B = 0.10

Increased
PJC
P < 0.0001
B = 0.07

Longer
diagnostic
delay
P = 0.0004
B = 0.18

Increased
enthesis
count
P < 0.0001
B = 0.29

– – –

BASMI – – Longer
duration 
of
symptoms
P < 0.0001
B = 0.35

Higher
NSAID
prescrip-
tions
P = 0.01
B = 0.12

– – Longer
diagnostic
delay
P < 0.0001
B = 0.26

– BASDAI
P < 0.0001
B = 0.24

– –

BASFI – Older
age
P = 0.03
B = 0.11

Longer
duration 
of
symptoms
P = 0.0001
B = 0.19

– – Increased
PJC
P = 0.001
B = 0.14

Longer
diagnostic
delay
P = 0.02
B = 0.11

– – BASMI
P < 0.0001
B = 0.54

–

ASQoL – – – – – – – – BASDAI
P < 0.0001
B = 0.30

– BASFI
P < 0.0001
B = 0.29

ASDAS-CRP axial spondyloarthritis disease activity score (C-reactive protein), BASDAI bath ankylosing spondylitis disease activity index, ASQoL ankylosing spondylitis 
quality of life, BASMI bath ankylosing spondylitis metrology index, BASMI bath ankylosing spondylitis metrology index, NSAID nonsteroidal anti-inflammatory drug, 
PJC painful joints count, P p value, B linear regression standardized coefficients

Bold formatting is intended solely to highlight the p-values and standardized B coefficients that were significant in each model (row)
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and CRP [41] and not by the outcome measures recom-
mended by the ASAS [42]. It is important to highlight the 
fact that although both the BASDAI and ASDAS were 
associated with a greater PJC, only BASDAI was associ-
ated with enthesitis (Table 2), probably because it has a 
specific question about entheses (question 4: “How would 
you describe the overall level of discomfort you have had 
in the past week from any areas tender to touch or pres-
sure?”) in its questionnaire.

Addressing the racial context, the North-South gradi-
ent observed in the healthy Brazilian population is also 
notable, where HLA-B27 becomes increasingly more 
frequent as we migrate from the North (with a predomi-
nantly miscegenated population) to the South (with a 
majority population of White European ancestry) [20]. 
Although the present study was not designed for this 
specific evaluation, we can infer that the association 
between not having HLA-B27 and higher ASDAS-CRP 
may be associated with greater peripheral involvement in 
patients with axSpA, regardless of functionality, mobility, 
or quality of life impairment. Thus, our data highlighted 
another unmet need in managing patients with combined 
axial and peripheral involvement.

Regarding EMMs, this study showed that while uveitis 
is significantly associated with the presence of HLA-B27, 
psoriasis is associated with its absence. The association 
of HLA-B27 with anterior uveitis is well known [43], and 
it has become increasingly common to manifest at the 
onset of axSpA [44]. The presence of psoriasis tends to 
be more frequent in HLA-B27-negative patients, even 
in early SpA cohorts [45], and it can be inferred that the 
presence of HLA-B27 reduces the chance of concomitant 
diagnosis of psoriasis [45, 46].

The main strength of this study is the possibility of 
using a representative population from the different 
geographic regions of the country, allowing us to evalu-
ate the ethnic diversity of the Brazilian population, with 
half of the patients being non-white, similar to what is 
observed in the last geographic census of the Brazilian 
population [47]. The main weakness of our study, as fre-
quently occurs in the evaluation of highly miscegenated 
populations, is the characterization of ethnicity; we 
chose to consider the skin color that patients attribute to 
themselves.

Conclusions
In a scenario where there are still unmet needs regard-
ing the diagnosis and classification of axSpA [48], the 
study of different populations will help to better under-
stand the distinct phenotypes of axSpA. As HLA-B27 
can be associated with somewhat different phenotypes, 
according to its presence or absence, we can assume that 
HLA-B27 may be one of the factors associated with the 

heterogeneous presentation of axSpA in Brazil, a clearly 
miscegenated nation.
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