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HLA antigens and juvenile
onset spondyloarthritides:
Negative association with
non-B27 alleles
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ABSTRACT
Objective. To describe the association
between HLA-B and HLA-DR genes
and juvenile onset spondyloarthritides
(SpA) in Mexicans.
Methods. The study included 66 con -
secutive patients with SpA (45 with
ankylosing spondylitis (AS) and 21
with undifferentiated SpA) and 99 non-
related healthy controls. The HLA-A,
–B and DR alleles were detected by the
polymerase chain reaction with the se -
quence-specific primers technique.
Statistical methods included the Man -
tel-Haenzel 2 test, Fisher’s exact test,
and Woolf method for odds ratio (OR).
Results. The frequency of HLA-B27
was significantly increased in the
whole group (pC<10-3, OR=53.0, aeti -
ological fraction = 51%), particularly
in AS (pC < 10-3, OR = 67.42, aetiolog -
ical fraction 57%). In contrast, the fre -
quencies of HLA-B44, and HLA-B14
w e re significantly decreased. Also, a
weak negative association HLA-DR5
(p < 0.05) was found. 
C o n c l u s i o n . A p a rt from an expected
significant association between HLA-
B27 and juvenile-onset SpA, particu -
larly AS, we found negative associa -
tions with HLA-B44, B14, and DR5.
There was also a trend for HLA-B15
and DR1 associations with SpA.

Introduction
The juvenile onset spondyloarthritides
(SpA) constitute a group of diseases
characterized by peripheral and axial
arthritis and enthesitis, which includes
juvenile-onset SpA includes ankylos-
ing spondylitis (AS), undifferentiated
forms, reactive arthritis and certain
forms associated with psoriasis and in-
flammatory bowel disease (1). Enthesi-
tis related arthritis (ERA) (2) is a term
related to the two former clinical forms
of juvenile-onset SpA. 
Similarly to adult-onset disease, juve-
nile-onset SpA, and particularly AS are
strongly associated with HLA-B27. In
addition, some weakly and variable as-
sociations with other alleles, including
non-HLA-B alleles and non-major his-
tocompatibility complex alleles have
been described in several populations
(3-6). 
In this study, we have further investi-

gated the association between juvenile-
onset SpA and HLA Class I and Class
II genes in Mexican children. 

Patients and methods
The study included 66 consecutive pa-
tients with juvenile onset SpA. Twenty-
one patients had undifferentiated SpA
(7) and 45 AS (8). Fifty-nine patients
also fulfilled the ERA subgroup of ju-
venile idiopathic arthritis diagnostic
criteria (2). AS and undiff e r e n t i a t e d
SpA, not fulfilling ERAcriteria, had ei-
ther a history of psoriasis in first degree
relatives or fall into the “undifferentiat-
ed arthritis”. The control group consist-
ed of 99 non-related healthy subjects
with neither symptoms nor previous di-
agnosis of systemic disease. Both pa-
tients and controls, as well as their two
previous generations, were born in
Mexico. This study was approved by
the institutional ethics and research
committees and all subjects signed an
informed consent.
D N A e x t r a c t i o n Genomic DNA w a s
extracted from whole blood containing
EDTAby standard techniques (9). 
HLAalleles typing Locus A, B, and DR
genotyping was performed by poly-
merase chain reaction with sequence
specific primer (Pel-Freez, Brown Deer,
Wisconsin, USA). Products were sepa-
rated by electrophoresis in 2% agarose
and visualized by ethidium brom i d e
staining and ultraviolet transillumina-
tion. Automated gel reading was per-
formed using Pel-Freez software (Clin-
ical Systems, Brown Deer, Wisconsin,
USA).
Statistical analysis Allele frequencies
were compared by contingency table
analysis using the Mantel-Haenzel χ2

test excepting those where the number
in any cell was <5. In such case we
used the Fisher’s exact test. P values
were corrected according to the num-
ber of specificities tested and compar-
isons performed. The level of signifi-
cance was established at pC < 0.05.
The statistical program “EPIINFO”
(version 5.0; USD Incorporated 1990,
Stone Mountain, Georgia) was used for
these analyses. The magnitude of the
association was assessed by odds ratio
(OR) and aetiological fractions (AF)
s t atistics (10). Confidence intervals
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were calculated for ORs by Wo o l f’s
method (11). 

Results
There were 66 patients (52 boys and 14
girls; mean (SD) age at onset 12.4 (7.2)
years) included in the study. Forty-five
patients had AS (37 boys and 8 girls;
12.4 (5.4) years) and 21 undifferentiat-
ed SpA (15 boys and 6 girls; 13.1
(10.0) years). 
Table I shows the distribution of most
relevant HLA-B and –DR alleles in pa-
tients and healthy controls. The fre-
quency of HLA-B27 was significantly
increased in the whole group (pC<10-3,
OR = 53.0, AF = 51%), particularly in
AS (AS, pC < 10-3, OR = 67.42, AF =
57%). HLA-B15 and HLA-DR1 were
also, but non-significantly, increased. 
In contrast, the frequencies of HLA-
B44 and HLA-B14 were significantly
decreased when compared with healthy
controls (Table I). There was also a
weak negative association HLA-DR5
(p < 0.05).

Discussion
As expected, we found a significant as-
sociation between HLA-B27 and juve-
nile-onset SpA, particularly AS. Inter-
estingly, we also found negative associ-
ations between disease and HLA-B44,
B14, and DR5, as well as weak associ-
ations with HLA-B15 and HLA DR1.

Previous studies of juvenile onset SpA
have found associations between HLA-
B39 (B*3901) and B60 in the Japanese
(3), DRβ*08, DPβ1*0301, and LMP2 in
Norwegians (4), as well as LMP2 hom-
ozygozity and DRβ1*08 in Mexicans
(5, 6). The lack of consistency between
such studies could result from ethnic
factors as well as differences in the stu-
dy populations, for example the num-
ber of patients included in each study. 
The frequency of HLA-B27 in this stu-
dy was rather similar to our adult data
as well as a trend for increased frequen-
cies of B15 and DR1 (10). In contrast,
we have also previously found an asso-
ciation between DRβ1*08 in juvenile
onset SpA, but not in adult onset dis-
ease (6). Despite such differences, ju-
venile and adult HLA associations in
the Mexican population might actually
be the same. B2705 is the predominant
HLA-B27 subtype in both juvenile and
adult onset patients (11).
In Norwegian children with AS, the
frequency of the B*4001, DRβ1*0 8 ,
and DPβ1*0301 alleles, as well as the
LMP2 b/b genotype was significantly
increased when compared to B27 posi-
tive healthy controls (4). In contrast,
the frequency of such alleles in adult
onset disease was similar to healthy
controls. 
The role of non-B27 alleles in increas-
ing the genetic susceptibility to SpA,

but also of those having a protective
role has been reported in several popu-
lations (12). In this study we found var-
ious HLA alleles (HLA-B44, -B14 and
-DR5) that might have a protective role
in the development of the juvenile-
onset SpA. Interestingly, however, is
the fact that B*14 was significantly as-
sociated with AS susceptibility in West
Africans living in Togo (13). Further to
ethnic differences, these data might
suggest a role for B14 in age at onset.
In conclusion, our study confirms an
association between HLA-B27 and ju-
venile SpA. In addition, we found some
negative and some possible positive as-
sociations with other alleles. Additional
studies in a larger number of juvenile-
onset SpApatients could help to estab-
lish the true significance of these asso-
ciations in this and other populations.
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