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Inflammation in Atherosclerosis:

Transition From Theory to Practice

Peter Libby, MD; Yoshihisa Okamoto, MD, PhD*;
Viviane Z. Rocha, MD; Eduardo Folco, PhD

Inflammation drives the formation, progression, and rupture of atherosclerotic plaques. Experimental studies have
demonstrated that an inflammatory subset of monocytes/macrophages preferentially accumulate in atheroscle-
rotic plaque and produce proinflammatory cytokines. T lymphocytes can contribute to inflammatory processes
that promote thrombosis by stimulating production of collagen-degrading proteinases and the potent procoagulant
tissue factor. Recent data link obesity, inflammation, and modifiers of atherosclerotic events, a nexus of growing
clinical concern given the worldwide increase in the prevalence of obesity. Modulators of inflammation derived
from visceral adipose tissue evoke production of acute phase reactants in the liver, implicated in thrombogenesis
and clot stability. Additionally, C-reactive protein levels rise with increasing levels of visceral adipose tissue. Adi-
pose tissue in obese mice contains increased numbers of macrophages and T lymphocytes, increased
T lymphocyte activation, and increased interferon-y (IFN-y) expression. IFN-y deficiency in mice reduces produc-
tion of inflammatory cytokines and inflammatory cell accumulation in adipose tissue. Another series of in vitro and
in vivo mouse experiments affirmed that adiponectin, an adipocytokine, the plasma levels of which drop with obe-
sity, acts as an endogenous antiinflammatory modulator of both innate and adaptive immunity in atherogenesis.
Thus, accumulating experimental evidence supports a key role for inflammation as a link between risk factors for
atherosclerosis and the biology that underlies the complications of this disease. The recent JUPITER trial sup-
ports the clinical utility of an assessment of inflammatory status in guiding intervention to limit cardiovascular
events. Inflammation is thus moving from a theoretical concept to a tool that provides practical clinical utility in risk
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assessment and targeting of therapy. (Circ J 2010; 74: 213—-220)
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Inflammation in Atherosclerosis

Over the past few years an understanding of the importance
of inflammation during all stages of atherosclerosis, from its
inception through its progression and its final complication
of thrombosis, has greatly increased. No longer do we view
atherosclerosis merely as a cholesterol storage disease that
obstructs arteries.! Our therapeutic goals now reach beyond
addressing flow-limiting stenoses by invasive revasculariza-
tion procedures. Much of the plaque’s peril lies in its throm-
bogenic potential, not just the degree of stenosis it causes.
Inflammatory processes govern many of the aspects of the
biology of plaques that determine their clinical destiny.>>
Under normal conditions, the endothelial cells of the arte-
rial wall resist adhesion and aggregation of leukocytes and
promote fibrinolysis. When activated by stimuli such as
hypertension, smoking, an unhealthy diet, obesity, insulin
resistance or inflammation, the endothelial cells express a
series of adhesion molecules that selectively recruit various

classes of leukocytes. Blood monocytes, the most numerous
of the inflammatory cells that populate plaques, adhere to the
dysfunctional endothelial surface by binding to leukocyte
adhesion molecules not expressed by normal endothelial
cells, but induced by mediators associated with risk factors
such as proinflammatory cytokines, angiotensin II, and oxi-
dized lipoproteins (Figure 1). Once the monocytes adhere to
the activated endothelium, proinflammatory proteins known
as chemokines provide a chemotactic stimulus that induces
them to enter the intima. Within the intima, the monocytes
mature into macrophages, which express scavenger receptors
that allow them to engulf modified lipoprotein particles. The
cytoplasm becomes engorged with lipid particles, giving the
macrophages the typical microscopic frothy appearance of the
foam cells found in atherosclerotic lesions. The macrophages
proliferate within the intima, sustaining and amplifying the
inflammatory process by releasing several growth factors and
cytokines, including enzymes that can destroy the arterial
extracellular matrix, such as metalloproteinases (MMPs) and
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Examples of specific mediators involved in initiation of
atherosclerotic plaques include vascular cell adhesion mole-
cule-1 (VCAM-1).%7 The chemoattractant cytokine monocyte
chemoattractant protein-1 (MCP-1) interacts with the mono-
cyte chemokine receptor CCR2, recruiting the monocytes to
the arterial endothelium and facilitating their entry between
endothelial cells by diapedesis.® One key mediator of mono-
cyte maturation into macrophages within the intima, macro-
phage colony-stimulating factor, increases in experimental
and human atherosclerotic lesions and can induce scavenger
receptor expression.!%11

Monocyte Heterogeneity

Like endothelial cells and smooth muscle cells, monocytes/
macrophages exhibit heterogeneity, falling into 2 distinct sub-
sets.!>!3 Mice with normal blood cholesterol have approxi-
mately equal numbers of circulating monocytes bearing low
or high levels of the marker Ly-6C. When fed a high-fat
Western diet, apolipoprotein-E deficient (apoE~-) mice have
a striking increase in monocytes with high levels of this
marker (Ly-6C"M), but no change in the numbers of monocytes
with low levels of Ly-6C. Ly-6C" monocytes adhere prefer-
entially to activated endothelium, accumulate in atheroscle-
rotic plaques, and rapidly become lesional macrophages.!3!4
In comparison with Ly-6C'" cells, Ly-6C" monocytes have
heightened proinflammatory properties, producing higher
levels of proinflammatory cytokines, myeloperoxidase, and
some proteinases. An et al demonstrated that Ly-6C" mono-
cytes produce higher levels of P-selectin glycoprotein ligand-
1 (PSGL-1) than Ly-6C'® monocytes, which contributes to
their homing to and rolling on the arterial endothelium prior
to penetrating into the intima.'> Although human monocytes
do not express Ly-6C, data from the same study indicate that
high expression of PSGL-1 may identify a proinflammatory
population of monocytes in humans. Taken together, these

studies support a particular role for proinflammatory mono-
cytes in the inflammatory process that takes place in athero-
sclerotic plaques.

In addition to macrophages, the prototypical cells of innate
immunity, atheromata contain a smaller population of T lym-
phocytes. Although numerically a minority of the leukocytes
in plaque, these master cells of the adaptive immune response
appear to exert decisive regulatory roles by instructing the
more abundant monocytic effectors of the innate immune
response. Thus, the relationship of the T cells to the mono-
nuclear phagocytes may be like the conductor of an orchestra
or the general of an army.'® The T cells in the plaque also
display heterogeneity of functions. Some subsets appear to be
proinflammatory (eg, Thl cells), while others tend to mute
inflammation (eg, Treg and Th2 cells). The putative antigens
that activate the plaque T cells, and the regulation of the bal-
ance between the T cell subsets, remain areas of active inves-
tigation.'®-20 B lymphocytes, the key cells in the humoral arm
of the adaptive immune response, seem to have a net inhibi-
tory effect on atherogenesis, a property being explored in the
development of vaccines to mitigate atherosclerosis.?!

Inflammation and Thrombosis

Fracture of the plaque’s fibrous cap and subsequent thrombo-
sis cause most cases of fatal myocardial infarction (MI).?223
Inflammation regulates the fragility of the fibrous cap, as well
as the thrombogenic potential of the plaque.?- In addition to
macrophages, T lymphocytes play an important role in the
inflammatory process leading to thrombosis. T lymphocytes
enter the intima by binding to VCAM-1 and in response to the
interferon-y (IFN-y)-inducible chemokine ligands (CXCLs),
IFN-y-inducible protein-10 (IP-10), monokine induced by
IFN-y (MIG), and IFN-y-inducible T-cell a-chemoattractant
(I-TAC).2#26 These chemokines bind to the chemokine
receptor CXCR3, expressed on T lymphocytes in the plaque.
When activated in the intima, the T lymphocytes produce pro-
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Table. Secreted Adipose Tissue Factors That Can Cause Inflammation

Comments

Leptin
Adiponectin
Resistin
RBP4
Visfatin
Omentin
TNF-«

IL-6

Inhibits food intake; obesity characterized by resistance to leptin
Insulin sensitizer; antiinflammatory actions

Induces IR; in humans secreted by macrophages

Might promote IR

Insulin-mimetic action

Insulin sensitizer; likely secreted by SVC rather than adipocytes
Induces IR

Induces IR

IL-15
MCP-1
CRP
MIF
PAI-1 1

— > > > > — > > > — —>

With IL-6, predicts risk for T2DM

Induces IR and promotes macrophage infiltration
Proinflammatory: increases risk of CV events
Proinflammatory

Fibrinolysis inhibitor: increases risk of CV events

IR, insulin resistance; RBP4, retinol-binding protein 4; SVC, stromal vascular cells; TNF, tumor necrosis factor; IL,
interleukin; T2DM, type 2 diabetes mellitus; MCP-1, monocyte chemoattractant protein-1; CRP, C-reactive protein;
CV, cardiovascular; MIF, macrophage migration inhibitory factor; PAI-1, plasminogen activator inhibitor-1.

inflammatory cytokines, including the CD40 ligand, CD154.
Ligation of CD40 by CD154 induces production of extracel-
lular matrix-degrading MMPs, and the potent procoagulant
TF.?728 TF initiates the coagulation cascade, enhancing the
thrombogenicity of the plaque’s lipid core.

Inflammation also influences the metabolism of collagen,
the key extracellular matrix molecule that confers strength
and stability on the fibrous cap. IFN-y produced by T lym-
phocytes in the plaque inhibits production of collagen by
smooth muscle cells.?” T lymphocytes also promote degrada-
tion of collagen indirectly by local production of cytokines,
including CD40L, that boost the elaboration of MMPs by
neighboring macrophages.?” Thus, inflammation contributes
to all phases of atherosclerosis, from its initiation to its ulti-
mate complication of thrombosis.

Obesity, Inflammation, and Vascular Risk

An epidemic of obesity is sweeping the world, led by the
United States, in which approximately 65% of adults are
overweight or obese.’® Obesity may itself heighten risk of
cardiovascular disease (including in Japanese people?!), and
certainly promotes the development of diabetes mellitus (DM),
a condition complicated by augmented risk of both macro-
vascular and microvascular disease. An emerging understand-
ing of the proinflammatory nature of adipose tissue and its
connection to atherosclerosis provides new insight into the
mechanisms of these important associations.??

Inflammatory Mediators in Adipose Tissue

In contrast with classical views, adipose tissue not only pro-
vides a depot for fat storage but can serve as a factory for
manufacturing bioactive molecules (adipocytokines), includ-
ing proinflammatory cytokines.?* Adipose tissue can elaborate
numerous modulators of inflammation (Table).3* Visceral
adipose tissue that accumulates in the abdomen drains direct-
ly through the portal circulation to the liver, where the proin-
flammatory cytokines (in particular interleukin (IL)-6) modu-
late hepatic protein synthesis by evoking an acute phase
response. Some acute phase reactants clearly participate in
the causal pathway of thrombogenesis and thrombus forma-
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tion and stability; for example, the clotting factor fibrinogen
and plasminogen activator inhibitor-1 (PAI-1), an important
inhibitor of fibrinolysis.3>-3¢

The liver also synthesizes acute phase reactants that, while
not indubitably linked to causal pathways, may nonetheless
serve as useful markers of inflammation; for example, C-reac-
tive protein (CRP) or serum amyloid-A.?” Blood levels of
these markers reflect an individual’s overall inflammatory
status. Along with several other studies, the Quebec Heart
Study showed that obesity is associated with systemic inflam-
mation by demonstrating a relationship between the amount
of visceral adipose tissue and the CRP level.?® The same study
also showed that CRP levels increase as waist circumference
increases.

The Adaptive Inmune Response in Adipose Tissue

Considerable recent data support the participation of adipose
tissue in innate immunity.’®*® As in the atheroma, T lym-
phocytes may provide important regulatory input to innate
immunity in the form of proinflammatory Thl cytokines,
such as IFN-y, and Th2 cytokines, such as IL-10, that may
mute inflammation.*!42 Moreover, recent studies have dem-
onstrated an essential role of CD8* T lymphocytes and T
regulatory cells in the regulation of adipose tissue inflamma-
tion, further supporting the importance of the adaptive arm
of immunity in obesity.*>** We recently tested the conjecture
that adaptive immunity also participates in the inflammatory
network in adipose tissue.*> In this study, male C57BL/6
mice consumed a standard low-fat diet until they reached
6 weeks of age, and then were switched to a high-fat diet for
15 or 21 weeks. Lean controls remained on a low-fat diet.
Flow cytometry showed that visceral adipose tissue from the
obese mice contained more macrophages than that from the
lean mice. Visceral adipose tissue from obese mice also con-
tained more CD4+ and CD8* T lymphocytes than that from
lean mice (P<0.05) (Figure 2). Quantitative immunohisto-
chemistry yielded similar findings.

Immunohistochemical examination also demonstrated sig-
nificantly more cells expressing the mouse class II major
histocompatibility complex antigen I-A® in visceral adipose
tissue from obese mice than in adipose tissue from lean mice
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Figure 2. Visceral adipose tissue (VAT) from obese mice contains more inflammatory cells than VAT from lean counterparts.

LF, low-fat diet; HF, high-fat diet.
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Figure 3. Accentuated major histocompatibility complex class Il levels (I-AP) in visceral adipose tissue of obese mice indicate

180 #

(P<0.05) (Figure 3). This finding indicates local T lympho-
cyte activation in adipose tissue of obese mice. IFN-y expres-
sion in visceral adipose tissue from obese mice increased
significantly compared with lean mice (P<0.04), as demon-
strated by reverse transcription-quantitative polymerase chain
reaction that measured levels of IFN-y over glyceraldehyde
3-phosphate dehydrogenase mRNA.%

The presence of T lymphocytes and IFN-y in adipose
tissue suggests activity of T lymphocyte chemoattractants.
Therefore, we performed a transcriptional profiling analysis
of differentiated murine 3T3-L1 adipocytes stimulated with
IFN-y in vitro. The IFN-y stimulated cells had increased
levels of 5 gene families: those responsible for lipid metab-
olism, glucose metabolism, fatty acid metabolism, inflam-
matory responses, and chemokines. We focused on the
chemokines because of their contribution to the recruitment
of the mononuclear inflammatory cells that populate adipose
tissue and produce the cytokines that evoke the acute phase
response in the liver. The IFN-y stimulated adipocytes
exhibited significantly increased production of several
chemokines from the CC and CXC families and chemokine
receptors (P<0.05). The increase in CXCR3 expression held
particular interest, as this chemokine receptor selectively
binds the chemokines IP-10, MIG, and I-TAC and is only
expressed on activated T lymphocytes. These 3 chemokines
increased significantly in the IFN-y-stimulated cells com-

pared with the untreated cells (P<0.05), suggesting that
IFN-y selectively regulates inflammatory gene expression in
adipocytes.

Our previous studies had shown that CD4* T lymphocytes
that accumulate in human atherosclerotic plaques express
CXCR3.%* In the recent studies, incubation of mouse perigo-
nadal adipose tissue with IFN-y significantly increased the
secretion of IP-10 and MIG, confirming the role of IFN-y in
stimulating expression of these chemokine genes.*

Studies in C57BL6 wild-type (WT) and IFN-y-deficient
mice have extended these in vitro results in vivo.* The mice
consumed regular chow for 5 weeks, and then some of the
WT and IFN-y-deficient (n=6) mice were switched to a high-
fat diet while the rest of the WT and IFN-y-deficient mice
remained on the low-fat diet for 15 weeks, at which point
tissues from all of the mice were harvested. In white adipose
tissue, the expression of both MCP-1 and regulated on acti-
vation, normal T cell expressed and secreted (RANTES) fell
significantly in the IFN-y-deficient mice on the high-fat diet
relative to WT mice on the high-fat diet. Glucose tolerance
curves showed that IFN-y deficiency had a systemic influence
on mice fed a high-fat diet. Whereas IFN-y-deficient and WT
mice on a low-fat diet had similar glucose tolerance curves,
IFN-y-deficient mice on a high-fat diet had greater glucose
tolerance than WT mice fed a high-fat diet. Assessment of
macrophage content in the adipose tissue of these animals
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Figure 4. Adiponectin deficiency increases plasma inducible protein-10 (IP-10) levels, accelerates T lymphocyte accumulation
in atherosclerotic lesions, and promotes the development of atherosclerosis in apolipoprotein-E (apoE) deficient mice.
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showed that high-fat-fed IFN-y-deficient mice had reduced
numbers of Mac-3-positive cells compared with high-fat-fed
WT mice (P<0.05). These findings indicate that IFN-y defi-
ciency reduces inflammatory cytokines and accumulation of
macrophages in adipose tissue, and improves glucose toler-
ance in mice in vivo. This study supports an important role
for T lymphocytes and IFN-y in the regulation of the inflam-
matory response that accompanies obesity, and establishes a
novel mechanism by which mediators of adaptive immunity
can contribute to the metabolic complications of obesity.

Adiponectin as a Modulator of Adaptive Inmunity

Adipose tissue produces a number of adipocytokines, among
the most abundant of which is adiponectin.*—° Obese mice
and humans have lower plasma levels of adiponectin than
their lean counterparts.“%-%5! We studied the antiinflammatory
actions of adiponectin to clarify its role in regulating athero-
genesis through the T lymphocyte chemoattractant pathway.>?
Human monocyte-derived macrophages were cultured with
or without recombinant human adiponectin for 24h, then
underwent stimulation with lipopolysaccharide (LPS) for 6h.
Transcriptional profiling showed that LPS markedly induced
expression of IP-10, I-TAC, and MIG in cells not exposed to
adiponectin. Preincubation with adiponectin strongly in-
hibited LPS-induced expression of IP-10 (-99.1%, P<0.01),
I-TAC (-97.1%, P<0.01), and MIG (-90.7%, P<0.05), com-
pared with non-adiponectin-treated controls. Adiponectin
inhibited expression of these chemokines at both the mRNA
and protein levels in a concentration-dependent manner.

In vivo studies in apolipoprotein-E-deficient and adiponec-

tin double-deficient (apoE~~ APN~-) mice showed that at 30
weeks, plasma levels of IP-10, the sentinel IFN-y inducible T
lymphocyte chemokine, were 44% higher in apoE7~ APN--
mice than in apoE~~ APN**+ mice (P<0.05) (Figure 4). The
apoE~7~ APN~~ mice also developed 61% larger athero-
sclerotic lesions (P<0.05) and had 63% more CD4+ T lym-
phocytes within the lesions in aortic root than apoE~~ APN*+
mice (P<0.05), indicating that adiponectin retards the recruit-
ment of T lymphocytes to evolving atheromata.

This study supports a role for adiponectin as an endoge-
nous antiinflammatory mediator involved in adaptive as well
as innate immunity. Not only do these findings show that
adiponectin reduces the production of CXCR3 chemokine
ligands by human macrophages, but they suggest the exis-
tence of a new mechanism by which adiponectin may mitigate
inflammation during atherogenesis by modulating adaptive
immunity.

The JUPITER Trial: A Clinical Application
of Inflammation Biology

As noted earlier, blood levels of the marker of inflammation
CRP (measured with a high-sensitivity assay denoted hsCRP)
can predict future clinical cardiovascular events.?”-3 Posthoc
analysis of the AFCAPS/TExCAPS study suggested that
apparently well people with some inflammation (indicated by
above median CRP) but below median levels of low-density
lipoprotein (LDL) could nonetheless benefit from statin ther-
apy.>? Yet until recently, we lacked prospective evidence that
CRP-guided therapy improves outcomes in those with LDL
levels at or below targets for primary prevention of cardio-
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Figure 5. Jupiter trial primary endpoint: myocardial infarction, stroke, unstable angina/revascularization, cardiovascular death.

vascular events. For this reason, Dr Paul Ridker designed
the JUPITER trial to test this hypothesis prospectively in a
large-scale randomized placebo-controlled clinical trial.>
Subjects with no history of coronary artery disease, LDL-
cholesterol <3.4mmol/L, and CRP >19.0nmol/L randomly
received treatment with rosuvastatin 20 mg daily (n=8,901)
or placebo (n=8,901). The primary endpoint included occur-
rence of a major cardiovascular event, defined as MI, non-
fatal stroke, hospitalization for unstable angina, an arterial
revascularization procedure, or confirmed death from cardio-
vascular causes. The secondary endpoints included the com-
ponents of the primary endpoint analyzed individually and
death from any cause. The trial design called for 2 interim
efficacy analyses, but the trial was terminated on the recom-
mendation of the independent academic data safety moni-
toring committee almost 2 years prematurely, because of the
unequivocal evidence of benefit with rosuvastatin therapy.

Baseline characteristics did not differ between the 2 treat-
ment groups. The median age was 66 years and 38% of the
subjects were female. Caucasians represented 71% of sub-
jects; the remaining subjects were black (12.5%) or Hispanic
(12.7%). Approximately 16% of subjects were smokers, 41%
had metabolic syndrome, approximately 11.5% had a family
history of cardiovascular disease, and 16.6% used aspirin.
The median systolic blood pressure was 134 mmHg and the
median diastolic blood pressure was 80 mmHg. The median
body mass index was 28.3. In both groups, the median LDL-
cholesterol level was 2.8 mmol/L, the median high-density
lipoprotein (HDL) cholesterol level was 1.3 mmol/L, and the
median triglyceride level was 1.3 mmol/L. The CRP levels
were 40.0 and 40.9nmol/L in the rosuvastatin and placebo
groups, respectively.

At the time of study termination (median follow-up 1.9
years; maximum follow-up 5.0 years), 142 major cardio-

vascular events had occurred in the rosuvastatin group, com-
pared with 251 events in the placebo group, representing a
highly significant 44% reduction in the cumulative incidence
of cardiovascular events with rosuvastatin therapy (hazard
ratio 0.56, 95% confidence interval 0.46-0.69; P<0.00001)
(Figure 5). The cumulative incidence of “hard” endpoints
(M, stroke, or cardiovascular death) fell by 47% in the rosu-
vastatin group compared with the placebo group (P<0.00001)
(Figure 6). Participants in the rosuvastatin group underwent
47% fewer arterial revascularization procedures or hospital-
izations for unstable angina than those receiving placebo (P<
0.00001). Rosuvastatin treatment also significantly reduced
occurrence of the individual components of the primary end-
point, and the pre-specified endpoints of stroke and venous
thromboembolism.>

Subgroup analysis of the primary endpoint showed that all
of the pre-specified groups gained benefit from rosuvastatin
therapy. The magnitude of benefit was the same for men and
women, Caucasians and non-Caucasians, obese and non-
obese subjects, and those with low and high Framingham risk
scores. JUPITER provides the largest data set supporting the
efficacy of statins in women and in non-Caucasians. Asian
individuals were not included in JUPITER.

Even though the design of the study did not anticipate
power to evaluate mortality, the efficacy analysis did show a
statistically significant reduction in all-cause mortality of
20% in the rosuvastatin group (n=198/8,901) compared with
the placebo group (n=247/8,901) (HR 0.80, 95%CI 0.67-0.97;
P=0.02). This reduction in all-cause mortality, the “holy grail”
of clinical trials, helps put to rest traditional concerns regard-
ing the efficacy of lipid-lowering therapy in this regard.

The clinical benefit in JUPITER came at little cost in
terms of unwanted effects. The only statistically significantly
increased adverse events in the rosuvastatin group were
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elevated HbAic (P=0.01) and physician-reported incident DM
(P=0.01). Notably, the reports of myalgia were the same in the
rosuvastatin and placebo groups of this double-blind trial.
The JUPITER study showed that statin therapy reduced
the incidence of major cardiovascular events even in sub-
jects with LDL levels well below the threshold for treatment
according to current guidelines. The reduction in the hazard
for cardiovascular events in this trial, with enrollment based
on elevated hsCRP levels rather than elevated LDL-choles-
terol levels, exceeded the relative benefit observed in most
previous statin trials. Importantly, more than 6,000 of the sub-
jects enrolled in this trial had CRP >2mg/L as their only risk
factor. Additional results on the cost benefits, cost effective-
ness, and other analyses of JUPITER are forthcoming.
Further pre-specified analyses of JUPITER furnish insight
regarding the mechanism of benefit of the statin interven-
tion. Following similar analyses of trials of statin therapy in
patients with acute coronary events, the JUPITER investi-
gators stratified outcomes by in-trial achieved levels of CRP
and LDL. These data provide further evidence that reduction
in cardiovascular events by statin treatment derives from both
LDL lowering and an LDL-independent antiinflammatory

effect. These concordant findings from intervention trials in
both primary and secondary prevention support the practical
clinical importance of inflammation in atherosclerosis.

Conclusions

The studies described in this review contribute to our under-
standing of the pathophysiology of atherosclerosis. Studies
in mice and in humans show that inflammation drives all
phases of atherosclerosis, including initiation, progression,
and thrombotic complications of the lesion. Inflammation
provides a common link between many risk factors for
atherosclerosis and altered arterial biology. Modification of
these risk factors can exert a clinical benefit by reducing
inflammation and its effects. Emerging evidence from clini-
cal trials supports the use of inflammatory status as a guide to
therapy that can reduce cardiovascular events in apparently
healthy people who would otherwise evade detection as
standing to benefit from treatment. Indeed, the concept of
inflammation in atherosclerosis has emerged from the realm
of theory and laboratory investigation to assume a promising
role as a useful tool in the clinic to aid the prevention and
management of cardiovascular disease.
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