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Coronary artery disease (CAD) is commonly associated
with the presence of atheromatous plaques in the coronary
arteries. The growth of these plaques may cause arterial
stenosis and blockage of the blood flow, leading to cardiac
ischemia and clinical symptoms, such as acute coronary
syndrome (ACS) or stable angina pectoris (SAP). Due to the
high morbidity and mortality rate, CAD has probably the
most serious cardiovascular disorder threatening people’s
health in Western countries (1).

It is widely accepted that the erosion of vulnerable
plaques results in the formation of luminal thrombi
secondary to platelet activation and the release of
thrombogenic elements within the atherosclerotic lesions.
Indeed, coagulation components and platelet activation play
a major role in the development and outcome of coronary
atherosclerosis.

MicroRNAs (miRNAs) are endogenous, conserved, single
stranded, small (approximately 22 nucleotides in length),
non-coding RINAs that repress gene expression at the post-
transcriptional level by targeting mRNA (2). According
to the miRNA database (miRBase), the human genome
encodes 2,588 mature miRNA sequences, which may target
more than 60% of human protein-coding genes. miRINA
anneals to complementary sequences in the 3'-untranslated
regions (3'UTR) of target mRNAs of protein-coding genes,
causing mRNA to be cleaved or to repress the translational
machinery needed for protein synthesis. Thus, miRNA
can either inhibit translation or induce degradation of its
target mRINA or both, depending upon the overall degree
of complementarily of the binding site, the number of
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binding sites, and the accessibility of those binding
sites (3). The stronger its complimentarily with the
prospective target RNA, the more likely that the miRNA
will degrade the target mRNA, and those miRNAs that
display imperfect sequence complementarities with target
mRNAs primarily, result in translational inhibition (4,5).

Accumulating studies reveal the importance of miRINAs
in regulating key signaling and lipid homeostasis pathways
that alter the balance of atherosclerotic plaque progression
and regression. Several miRNAs have been associated with
cholesterol homeostasis by production and clearance of
lipoproteins that deliver [low-density lipoprotein (LDL)]
and remove [high-density lipoprotein (HDL)] cholesterol
from cells and tissues. Thus, miR-148a, miR-128-1, miR-130b
and miR-301b have been identified as negative regulators
of LDL receptor expression and activity, promoting the
clearance of circulating LDL particles (6,7). On the other
hand, miRNAs have also been identified to act as critical
regulators of HDL biogenesis. Many miRNAs have been
identified that target ATP-binding cassette transporter-Al
(ABCAL) to reduce cholesterol efflux to apolipoprotein-Al
in vitro, including miR-33, miR-758, miR-26, miR-106,
miR-144, as well as the above-mentioned miR-128-1 and
miR-148a (8-10).

Importantly, miRNAs are not only associated with
lipoprotein metabolism but they are also implied in the
regulation of endothelial cell inflammation and plaque
progression. For example, several studies highlight that
miR-181b and miR-146a regulate distinct components of
NF-«B signaling being atheroprotective (11). Moreover,
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miRNAs also regulate leukocyte recruitment and activation
in atherosclerosis, one of the earliest pathogenic events in
atherosclerosis. A growing list of miRNAs are implicated in
regulating the activation of leukocytes, including miR-let7a,
miR-19a, miR-21, miR-27a, miR-33, miR-124, miR-125a,
miR-146a, miR-155, miR-214, and miR-223 (12).

All these observations point out the importance of
miRNAs as potential biomarkers of atherosclerosis
progression and consequently, with CAD. Indeed, a number
of studies have analyzed the profiling of specific miRNAs as
diagnostic markers and as predictors of future cardiovascular
events in CAD patients. For example, Schulte ez /. (13)
reported the capacity of miRNA-197 and miRNA-223
in predicting cardiovascular death and burden of future
cardiovascular events in a large cohort of CAD patients. In
this study, 873 consecutive patients [38.9% (n=340) cases
of ACS and 61.1% (n=533) cases of SAP] were included in
the miRNNA quantification analyses after RNA isolation,
and cardiovascular death was observed in 2.1% (n=18)
of the patients over a median follow-up time of 4 years
(IQR, 2.78-5.04). Cox regression analysis adjusted for age
and gender revealed relevant prognostic power of miR-
197 and miR-223 with respect to the primary end point
cardiovascular death in the overall group [miRNA-197:
HR =1.77 per one SD increase (95% CI, 1.20-2.60),
P=0.004, C-index =0.78; miRNA-223: HR =2.23 per one
SD increase (95% CI, 1.20-4.14), P=0.011, C-index =0.80].
In addition, subgroup analysis for ACS patients revealed a
stronger association between elevated levels of miR-197
and miR-223 and future cardiovascular death [miRNA-197:
HR =2.24 per one SD increase (95% CI, 1.25-4.01),
P=0.006, C-index =0.89; miRINA-223: HR =4.94 per one SD
increase (95% CI, 1.42-17.20), P=0.012, C-index =0.89].

Nonetheless, the rather small number of cardiovascular
death endpoints may limit the validation of the observed
findings in this study. This may influence the statistical
ability to detect small effects and contains a risk of
statistically overfitting the results, especially with respect
to the subgroups ACS and SAP. We also need to see more
characteristics of the cardiovascular death patients, as this
is the primary endpoint of the AtheroGene study. Such
information, together with a multivariate analysis may help
the readers to clarify the role of miR-197 and miR-223 for
the prediction of cardiovascular deaths in this cohort. We
should stress the importance of new statistical approaches
for giving us the additional information of these biomarkers
in clinical practice (14).

Finally, some biomarkers for predicting cardiovascular
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events or deaths in community-based populations have not
consistently added information to standard risk factors.
Although the use of circulating biomarkers to aid risk
prediction is attractive, prior studies have not consistently
demonstrated the value of biomarkers for prognosis
or diagnosis beyond standard risk factors in low to
intermediate risk individuals in different cohorts.
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