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According to the 2019 Vital Statistics, of all
deaths in Japan, 15.3% are caused by heart disease
and 7.9% by cerebrovascular disease. Myocardial
infarction accounts for 15.2% of heart disease
mortality, whereas cerebral infarction mortality
accounts for 55.6% of cerebrovascular disease
mortality?. The events in atherosclerotic diseases, such
as myocardial infarction and cerebral infarction are
triggered by the rupture of cholesterol-rich plaques,
which results in occlusion by thrombus. Thus, the
carly detection of vulnerable plaques is crucial to
prevent such events.

There are two methods for predicting vulnerable
plaques in high-risk patients with coronary artery
disease. The first one involves the identification of
coronary plaque properties via intravascular
ultrasound (IVUS). The vulnerable plaque is
characterized by the presence of large necrotic lipid
cores covered with a thin fibrous cap?. These plaques
are at high risk of rupture with subsequent thrombus
formation caused by cytokine release due to
inflammation, mechanical stress to blood vessels, and
so forth. Vulnerable plaques are also characterized by a
decrease in fibrotic tissue and an increase in lipid
components and plaque burden.

The usefulness of integrated backscatter (IB)-
IVUS, virtual histology-IVUS, iMAP-IVUS, and so
on has been reported for the evaluation of plaque
properties. In these methods, the prediction of the
histological composition of plaques is visualized as a
cross-sectional image. The composition is classified as
fibrous, lipid, calcified, necrotic, and so forth and is
shown as a color image. The vulnerability of a plaque
increases with an increase in the percentage of necrotic
and lipid tissue in the total plaque, whereas the

stability of a plaque increases with an increase in the
percentage of fibrous components?.

The second method for evaluating plaque
vulnerability is the measurement of relevant serum
biomarkers. Inflammation plays a vital role in plaque
progression and rupture. Low-density lipoprotein
(LDL) particles that infiltrate the arterial intima are
chemically modified and converted to oxidized LDL.
The oxidized LDL promotes monocyte adhesion to
the wvascular wall, infiltration, conversion of
macrophages to foam cells, and proliferation.
Furthermore, oxidized LDL promotes the
proliferation of vascular smooth muscle cells and cell
migration to the intima®. Oxidized LDL formation
has important implications for the development and
progression of plaques.

The T cells in human atherosclerotic plaques are
involved in the production of autoantibodies for
oxidized LDL. The adaptive immune response to
oxidized LDL aggravates inflammation and is involved
in the growth of atherosclerotic lesions®. However,
reportedly, immunization with oxidized LDL
suppresses the progression of atherosclerosis®. Previous
studies have revealed that the p45 and p210 proteins
of oxidized LDL apolipoprotein B-100 (apoB-100)
are essential LDL epitopes involved in the immune
response of patients with cardiovascular disease”.
Indeed, patients with high p45 or p210-IgG antibody
titers have a low risk of myocardial infarction®. 8
Furthermore, p210-IgG antibody titers were reported
to inversely correlate with the severity of coronary
artery lesions®. Thus, these antibodies are considered
to possess an anti-arteriosclerotic effect. In line with
this concept, recent animal experiments have reported
that the apoB-100 p210 antibody causes plaque
stabilization through the increased efflux of cholesterol
from macrophages and decreased inflammatory
cytokine levels”. The apoB-100 autoantibodies may
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increase plaque stability and contribute to the
suppression of atherosclerotic events. However, the
association between morphologically evaluated plaque
stability and apoB-100 autoantibodies remains to be
elucidated.

In this issue of the Journal of Atherosclerosis and
Thrombosis, Imai ez al. investigated the relationship
between plaque morphology evaluated by iMAP-
IVUS and the serum LDL-apoB autoantibody titer
and found that the apoB autoantibody titer could be a
useful biomarker of plaque instability'”.

In 88 male patients undergoing elective
percutaneous coronary intervention (PCI), iMAP-
IVUS was used to analyze the plaque morphology of
the most stenosed segments as determined by coronary
angiography. Furthermore, serum anti-ApoB-100
autoantibody concentration against native and
malondialdehyde (MDA)-modified peptides (p45 and
p210) were measured via enzyme-linked immunosorbent
assay. The average composition of the target plaque
was 32.8% necrotic, 11.7% lipid, 53% fibrotic, and
3.0% calcified.

Considering all the subjects, the results indicate
that plaque burden had a significant inverse
correlation with IgGnpss, IgGnp2io and IgGmpacpis,
and IgGumpap2i0 levels. However, no significant
correlation was noted with respect to other
components.

Given the plaque-stabilizing effect of statins, the
subjects were divided into a statin group (that had
taken statin for more than a month before PCI) and a
non-statin group (that had taken statin for less than a
month). In the non-statin group (7=45), IgGn-pss
level showed a significant inverse correlation with
plaque burden and necrotic components and a
significant positive correlation with fibrotic
components. IgGnyp2i0 levels showed a significant
inverse correlation with plaque burden and total
plaque volume and a positive correlation with fibrotic
components. Nevertheless, in the statin group, no
significant association was noted between plaque
composition and these antibody titers'?.

These results suggest that IgGnpss and IgGnp21o
serum levels can be used as predictors of vulnerable
plaques in male patients with a high risk of coronary
artery disease without statin treatment. Animal
experiments have revealed that immunization with
apoB-100 peptides suppresses atherosclerotic lesions'".
Based on these results, the suppression of the
inflammatory reaction by oxidized LDL at lesion sites
is insufficient when LDL-apoB autoantibody titers are
low, and this may be related to plaque instability and
susceptibility to plaque growth.

These results are interesting, but further

investigations are required in terms of the following:
@ The association between LDL-apoB autoantibody
and carotid intima-media thickness has been
reported'?, and ischemic stroke is one of the major
causes of deaths among Japanese people”. Based on
these facts, can these antibodies also be used as
indicators of carotid plaque vulnerability given their
usefulness regarding coronary plaque vulnerability? @
Can these values be predictors of myocardial infarction
and ischemic stroke in prospective studies in the
Japanese population? ® As this study only involved
male subjects, can these markers also be used as
indicators of vulnerable plaques in women as sex
differences in serum anti-oxidized LDL antibodies
levels have been reported'® '¥?

Only a few studies have examined biomarkers
that can serve as indicators of the vulnerable plaque
evaluated via IVUS; we expect further studies on this
topic.
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