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HLA-DR4 may be genetically linked to the
spondyloarthropathies

A

nkylosing spondylitis (AS) was first
described as a pathological entity
in the 1690s by a medical student
who found, in a French graveyard, a
skeleton in which the ilium, sacrum,
and 15 lowest vertebrae were completely
fused.1 Several similar descriptions were
reported during the 18th century. A
number of isolated clinical descriptions
were reported throughout the 19th century, culminating in the detailed classical descriptions by Bechterew, Strümpell, and Marie in the late 19th century.
By the mid-1930s, the classical pathological and radiographic features of AS
had been described. Nevertheless, rheumatologists, particularly in America,
tended to view AS a variant of rheumatoid arthritis (RA) and referred to the
disorder as “rheumatoid spondylitis”.2
This view was partly based on the similarity between the two diseases of the
early inflammatory histology in the peripheral joints and in the cervical spine.3
It even prevailed for several decades
after the discovery of rheumatoid factor
and the observation that patients with
“rheumatoid spondylitis” were almost
uniformly seronegative.4 Other entities
with both axial and peripheral arthritis,
including Reiter’s syndrome and psoriatic arthritis, were often called “rheumatoid variants.”

“Ankylosing spondylitis
used to be viewed as a
variant of rheumatoid
arthritis”
Eventually, careful clinical, pathological,
and epidemiological observation led to
the concept of the spondyloarthropathies as a group of interrelated rheumatic disorders aetiologically and pathogenetically separate from RA.5 This
concept was greatly reinforced by the
discovery of the association of these disorders with HLA-B27 in the mid-1970s.
Further distinction from RA was gained
with the discovery that RA is uniquely
associated with HLA-DR4,6 and the term
“rheumatoid variants” largely disappeared from use about 20 years ago.

In this issue of the Annals of the Rheumatic Diseases, Said-Nahal et al report the
results of their analysis of HLA haplotypes in 70 French families with two or
more cases of spondyloarthropathy.7
Although similar studies have been conducted in the past,8 9 this study encompassed a much larger sample size than
any previous study, and thus had greater
power to detect linkage to alleles other
than HLA-B27. Moreover, the present
study included analysis of the HLAB27+ unaffected siblings of the patients, a comparison with a large reference sample of French haplotypes, and
DNA based typing of HLA-DR alleles.
The most interesting finding concerned
HLA-DR4. The frequency of this allele
was not increased in the patients with
spondyloarthropathy, compared with
the control population. However, the
authors found that the rate of transmission of DR4—that is, the rate at which a
DR4-containing HLA haplotype was
inherited from a parent who carried it,
rather than the parent’s other
haplotype—was twice as high in the
patients as in their B27+ healthy
siblings (72% v 36%), and almost four
times higher when only the HLA-B27
negative haplotypes were considered
(77% v 20%, although the 20% figure is
based on only 10 subjects). HLA-DR4
was thus found to be genetically linked
to spondyloarthropathy in these families with a corrected p value of approximately 0.01.
Given this finding, one might have
predicted that the linkage to DR4 would
preferentially be found in the patients
with spondyloarthropathy and predominantly peripheral arthritis. However, the
percentage of DR4+ patients was similar, irrespective of whether they had
either AS or peripheral arthritis. This is
consistent with the authors’ conclusion
in their original description of 115
multiplex spondyloarthropathy families,
that AS appears to be a common clinical
end point for all of the spondyloarthropathies, irrespective of the initial or
other clinical features.10
As with all genetic linkage studies,
confirmation of this observation in other
groups of spondyloarthropathy families
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will be important to establish its generality. It will also be of great interest to
determine whether the DR4 subtypes of
the patients in these families are the
same ones that are associated with RA.11
This study also identified a statistically
significant association with HLA-DR13
in the patients, compared with the
control reference population. Weak positive and negative associations with other
class II alleles have also been found in
several previous studies of the spondyloarthropathies, including a recent large
British study of patients with AS,12 in
which associations with HLA-DR1 and
HLA-DR8 were reported that were not
confirmed by Said-Nahal et al. Some of
these class II associations, and their
inconsistency from study to study, may
reflect a weak linkage disequilibrium
between HLA-B27 and HLA-DR alleles
that varies in specificity and strength in
different populations and subpopulations. The finding in the present study of
transmission disequilibrium of HLADR4 even on the B27 negative haplotypes, especially if confirmed, would
argue in favour of a true biological effect
of DR4, because it bypasses the potential
confounding factors of linkage disequilibrium and population stratification.
Considerably more is now known
about the molecular and cellular pathogenesis of RA than of any of the
spondyloarthropathies. Whereas there is
a consensus that the primary seat of
pathology in RA is the synovium, in AS
there is continued speculation and debate about whether pathogenesis begins
in the enthesis, subchondral bone, bone
marrow, sites of fibrocartilage, or the
synovium.13–15 It is sobering that nearly
three decades of HLA studies have so far
provided relatively little solid information to answer this question. In any
case, whatever the pathogenetic differences and similarities of RA and the
spondyloarthropathies turn out to be, for
the present we can at least be thankful
that these conditions share in common a
dramatic response to tumour necrosis
factor blockade.16–18
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