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Atherosclerotic Plague Erosion®

Thomas N. Wight, PuD

n 2002, working with Frank Kolodgie and

Renu Virmani, we set out to identify whether

there were unique extracellular matrices (ECMs)
associated with different types of culprit human
atherosclerotic lesions, including stable plaques,
eroded plaques, and plaque ruptures (1,2). Such
experiments are important because specific compo-
nents of the ECM can regulate different key events
in the pathogenesis of atherosclerosis (3). One of the
most consistent findings of the 49 culprit lesions
that we examined was an increase in hyaluronan
and versican in a layer that formed at the border of
the plaque/thrombus interface in eroded plaques.
Both hyaluronan and versican are known to accumu-
late in different forms of vascular disease (3-7). This
result was a bit surprising because previous studies
had implicated the collagens and other ECM compo-
nents as forming this interface, which was then
proposed to promote coagulation and thrombosis.
Furthermore, we found that the major hyaluronan
receptor, CD44, was highly localized to a subset
of smooth muscle cells at the plaque/thrombus
interface along with platelets and fibrin. Hyaluronan
is an ECM polysaccharide that is synthesized by
multiple cell types in the vascular wall by endogenous
cells as well as by cells that gain access to the
vascular wall, such as a variety of different leukocyte
populations including platelets (8). Hyaluronan
interacts with a number of molecules involved in the
coagulation cascade, such as fibrin, fibrinogen, and
fibronectin, forming a provisional matrix potentially
influencing events associated with thrombosis (3,8).
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These observations raised the possibility that
hyaluronan is critical for early events leading to
coagulation and initiation of thrombosis. Although
these studies implicated hyaluronan as a potential
player in thrombosis, several questions remained:
Was there any evidence of altered hyaluronan meta-
bolism in eroded plaques? What was the source of
hyaluronan? Was hyaluronan intact or degraded?
What factors regulated hyaluronan accumulation?

Additional support for the involvement of hyalur-
onan in eroded plaques comes from studies done
by Peter Libby’s group at Harvard (9). These in-
vestigators were interested in developing a mouse
model for eroded plaques and found that a prerequi-
site for plaque erosion in the mouse was an accumu-
lation of hyaluronan in the hyperplastic intima
and the recruitment of neutrophils impacting endo-
thelial cell loss and thrombosis in a TLR2-dependent
manner. Evidence was presented in their study that
enzymes involved in the synthesis and turnover
of hyaluronan in this mouse model were altered.
Hyaluronan, as an ECM molecule, may be present
either intact where it tends to be anti-inflammatory or
degraded into proinflammatory fragments capable
of interacting with TLR agonists such as TLR2.
Such changes in hyaluronan turnover are thought
to control, in part, events associated with cell death
and other inflammatory responses (1,9-11).
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The findings reported by Pedicino et al. (12) in this
issue of the Journal represent a landmark study that
addresses these questions and significantly adds to
our understanding of the factors that lead to plaque
erosion and thrombosis. The authors examined
whether gene expression involving hyaluronan
metabolism was altered in patients with acute
coronary syndromes compared with patients that
had stable angina or no coronary disease (control
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patients). The exciting aspect of this work builds
on previous observations implicating hyaluronan in
plaque erosion, but goes further to identify specific
cell types involved as well as candidate genes
important in promoting hyaluronan changes that take
place in plaque erosion. This study reports that
compared with stable angina or control patients,
peripheral blood mononuclear cells (PBMCs) isolated
from patients with eroded plaques had elevated
levels of both hyaluronidase 2 (an enzyme that
degrades hyaluronan) and CD44v6 (a variant of the
hyaluronan binding protein, CD44). Interestingly,
these differences were more prominent in patients
who were smokers compared with those that did not
smoke. Evaluation of the PBMCs from patients
with eroded plaques also revealed colocalization
of Hyal2 and CD44 on the surface of the PBMCs and
a tendency for these PBMCs to bind platelets.
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Collectively, these results support a central role for
hyaluronan in plaque erosion. A proposed schema
for the events outlined in the preceding text is
shown in Figure 1 of the paper by Pedicino et al. (12),
which nicely summarizes the data generated in
the study. Clearly, a mechanistic role for hyaluronan
and molecules that associate with hyaluronan in
plaque erosion needs to be considered as therapeutic
strategies are developed for treating or inhibiting
the thrombotic events that take place in plaque
erosion.
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