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Editorial

When Worlds Collide: Autoimmunity
and Atherosclerosis

It has been known for many years that individuals with
autoimmune diseases such as systemic lupus erythematosus
(SLE) and rheumatoid arthritis (RA) are at increased risk of
cardiovascular disease1,2. While it is unclear whether the pres-
ence of autoantibodies is responsible for the increased risk,
such a possibility seems inherently plausible since at least
some autoantibodies (such as lupus anticoagulant and
antiphospholipid antibodies, but also more recently anti-hsp60
antibodies3) are known to modulate clotting cascades and are
associated with increased risk of thrombus formation.

In parallel, it has been known since the 1980s that auto-
antibodies against oxidized lipoprotein epitopes are prevalent
in subjects with clinically significant atherosclerosis4. There
are several possible causes of such an association: lipid oxi-
dation is more common among individuals with atherosclero-
sis, so increased presence of the epitope could increase preva-
lence of antibodies. Alternatively, changes in immune system
regulation associated with a systemic proinflammatory status
might increase the likelihood of an autoimmune response
against oxidized lipoproteins, or indeed against other self-
antigens such as heat shock proteins.

Irrespective of the pathways responsible, these autoanti-
bodies associated with atherosclerosis could merely mark
processes that are pathogenic, or they could themselves
modulate disease progression. There is considerable debate
as to the role of such autoantibodies, with the possibility that
IgG against oxidized low density lipoprotein (LDL) are
pathogenic while IgM antibodies against similar epitopes
are protective5.

Until recently, however, these 2 parallel spheres of inves-
tigation were largely separated by the nature of the self-anti-
gens typically associated with each disease. Indeed, the
focus of much of the research has been on the epitope speci-
ficity of the autoantigen pools, rather than on the
immunoregulatory mechanisms controlling autoantibody
formation, thereby further emphasizing this separation.

In the last decade, however, even this distinction has
begun to blur: individuals with RA and SLE have higher
levels of autoantibodies against oxidized LDL, even in the
absence of overt cardiovascular disease6. Similarly, several
studies have suggested that antinuclear antibodies (ANA),
antiphospholipid antibodies, and anticyclic citrullinated

peptide antibodies (CCP), each more typically associated
with autoimmune disorders such as SLE and RA, are more
prevalent and at higher titer among individuals with cardio-
vascular disease7,8.

In this issue ofThe JournalLiang and colleagues9 take
these findings a step further, demonstrating, in the largest
study of its kind to report, that a positive test for ANA or
rheumatoid factor (RF) is associated with a small, but sig-
nificant, increase in future risk of both cardiovascular
events and total mortality. Importantly, their pseudo-
prospective study design encompassed individuals both
with and without an existing diagnosis of rheumatic dis-
eases, and the association with cardiovascular events was
significant in both subgroups. While this falls short of
demonstrating an association between rheumatoid autoanti-
bodies and cardiovascular disease in the general population
(since all the subjects recruited into Liang’s study were
being tested for rheumatoid autoantibodies on clinical
grounds), it does further suggest that autoantibodies are
associated with cardiovascular disease irrespective of their
epitope (or, at least, that a wider range of epitopes may be
more important than had previously been thought).

A subgroup of the subjects studied by Liang and col-
leagues were also tested for anti-CCP antibodies, and again
a trend to increased cardiovascular events among those with
anti-CCP antibodies was observed (this time with a 3-fold
hazard ratio), although this was not statistically significant
most likely due to the smaller sample size. It will be inter-
esting to see if this trend is robust in larger future studies.

A number of questions remain unanswered: ANA was
assessed by enzyme immunoassay using whole-cell lysate.
Such assays often correlate poorly with the gold-standard
immunofluorescence detection of ANA on fixed-cell prepa-
rations, in part due to the presence of false-positive detec-
tion of antibodies against cytoskeletal, and other cytoplas-
mic, epitopes, which could plausibly be elevated in athero-
sclerosis independently of true ANA. As a result, the pres-
ent study says nothing about which nuclear antigens may be
involved (although our earlier cross-sectional study10

suggested that antinucleolar patterns were most strikingly
associated with the presence of coronary atherosclerosis).

Despite the pseudo-prospective nature of the association,
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it is also unclear whether the ANA and RF antibodies are
involved in the pathogenesis of the vascular disease, or are
markers for defects in immunoregulatory pathways that are
shared between rheumatoid and atherosclerotic disease. The
latter seems more plausible. Among patients with RA, titers
of autoantibodies did not correlate with increased risk of
cardiovascular disease11. Similarly, studies of vasectomy
have provided an indirect experimental investigation of this
issue: vasectomy increases the incidence of anti-dsDNA
autoantibodies, presumably because of increased leakage of
normally cryptic nuclear contents during resorption of
DNA-rich spermatozoa in the epididymis. Although initial
studies in primates suggested this accelerated vascular lipid
lesion formation, two studies in large US cohorts ruled out
any increase in atherogenesis or cardiovascular events in the
human population12,13. Circumstantial though it is, this
argument suggests that, at least for anti-dsDNA antibodies,
there is no direct pathogenic role.

All this evidence adds up to one conclusion: autoantibody
formation is a common component of both autoimmune dis-
eases and atherosclerosis. There is no clear separation of the
portfolio of epitopes seen in one disease versus the other:
antibodies to oxidized lipoproteins are seen in rheumatoid
disease and antibodies against intracellular antigens are seen
in cardiovascular disease. Perhaps it matters less what the
antibodies have been raised against, than the misregulation
of the immune system that allowed such autoantibodies to be
developed at all? Understanding the pathogenesis of both
diseases may eventually be aided by an understanding of the
common mechanisms both share, which result, in both cases,
in the association with autoantibodies.

What might such a common mechanism be? A good can-
didate is the clearance of apoptotic cell debris by tissue
macrophages. Deficiency in complement factors important
for the recognition of apoptotic bodies leads to SLE-like dis-
ease14, at least in part as a result of slowed clearance of cell
debris, allowing previously cryptic intracellular antigens
time to be exposed to the immune system. Similarly, apoE15

and lactadherin16 have been implicated in the regulation of
macrophage clearance of cell debris, leading to reduced
uptake of apoptotic cell bodies in atherosclerosis. It is possi-
ble that the same process is important in these very different
diseases, leading in both cases to autoantibody development.

When strands of research into two ostensibly very differ-
ent fields begin to coalesce, it can often highlight funda-
mental biological processes important in both. The study by
Liang and colleagues9 closes the gap between autoimmune
diseases and atherosclerosis and highlights mechanisms,
such as clearance of apoptotic cell debris, that are likely to
be important in the pathogenesis of both diseases. The rela-
tively modest effect size seen in these studies suggests that
measuringANAclinically as part of the diagnostic paradigm
for cardiovascular disease is unlikely to be useful. But the
insight into the biological mechanisms behind the disease
may have a lasting impact.
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